
\

a
') t,.d

SEISMOTOCICAT SUITEr
u?PsAtA, KTRUIVA, SKATS I UeA

UDDEH0IM antl DEIARY

sersmolof,;;l:rj"stitute 
? Ì"^ît Arrt^ Pfi,i^4

Uppsala
Kiruna
Skalstugan
Ilneà
Uildeholn
Delary

CP
iP
ipP
tP
ipP
1P
ipP
1P
ipP

05 0+ 36
05 05 47,O
05 03 56,1
05 04 09.4
05 04 19.9
05 04 75.1
05 04 47.O
05 04 57.9
05 05 07.6

09 18 03.5
micr gec

'zt 0.5 0.8
09 17 10.8
mlcr sectzt 0.1 o.g
0g 17 42,5
09 17 76.0
og 17 56.5
0g 18 o4.4
ag 18 26.5

sslsl.5tNr
67:50.4 t $,
slil+. Bf N,
65:48.9 r î,I,
60:05.4 rNr

56" 28.31N,

nlll. 6f E;
20:25, Ot E'
I zile.8rEl
zoi14.zrn;
13"^36.4t Ei
17"52,1t E;

2 8 JUI- r96e

N, uun.[.,

h=14m
h=59on
h=580n
h = 16 n
h=24On
h - 15O n

Up
Ki
sk
Útr
ud,
De

J A N U A R Y 1 - 71t 1g6g
a a l a.a a a a a a a a a a a a a a a l a a a r a a a

1969
JaJr. 1

1969
Ja.n. 1Up

K1

IIn

.ud

IIn lSIe 17 56 59.6
ud iPKP 17 54 18.9

i 17 54 58.4
Tonga-Kernaclec Islancts
(rr = eOO lm).

Aleuti-an Is1and.s.
h = 40 h (tctrtnructrDe).

De

?
sk iP
Um iP

i
ud 1P
De iP

Up 1P
Kl eP
T&o eP
Ud. 1P
Arabian Sea

16 21 17.8
16 21 52
16 21 28
16 21 26.3(t = w).

De iP
Greece (tt =

Up 1P
Ki eP

i
UCT iP
De iP
Kaalehatka

K1 iP
(cont. )

21 46 35
21 47 20.O
21 47 07.9
21 46 42,6
21 46 47.2
21 46 07.7

10 h).

14 17 22.7
14 16 26
14 16 29.5
14 17 25.6
14 17 4B.g

(rr = eO nr).

15 24 O5.5

lUpeP
sk iP
tún Í?
utt iP

i

ud

Ucl

iPUp

P
Ki iP

Aleutian Island.s
(r, = 55 t*).
RenarkabLe PZ t -arnpli.tude
d.ifferenee between Up and
Kl,

Iln lP 10 Ot 3O.g

ud iP 17 17 36.4
North 3.t].antic Ocenn
(tr = tt).

ud. iP oa 44 42,5
North Atlanti.c Ocean
(tr = tt).

iP 05 40 07.9

i3 0g 08 0t.4

Up ÍpPKP 10 45 30.9
K1 1PKP 10 45 08.5
Um 1?ICP 10 45 O4.9
Ud ipPKP 10 45 38.1
New Zealand (tr = llo Im).

K1 iP 12 20 0B.g
North Atlantic Ocean
(n = r).

tl



Up - Uppsala, Ki

1969
Jan. 2

Um

uat
South
(tr =

"2upiP Ki iP
IIn iP
UII iP
De e?
Japan (tr

= Kinrnal Sk =
De

- 2-
Skalstugan,
- Delary

Um = Uneà, Ud = Uddeholmr

(cont. )
Sk eP 15 27
ud iP 15 23
De iP 15 22
Rhodes Island (ti = lt

ftr iPKP 16 05 44.O
Santa Crtrz Island.s
(n = 640 im).

f,\\cont. /
Tl3 j.PP

iss
ud. iP

i
iPn

Ie iP
iPn

07 24 55.6
07 71 45
03 23 41.9 C

07 2t 44.6
o3 2+ 56.7
07 23 71.6
07 24 45,7

rran-USSR (rr = to ]m).
m=5.9eM=5.2(uprKi).
Double ? with P2 - ?1 =
= 2,9 sec in average.
Clear Pn phases.

Ki iP 06 48 4O,7 C

ud. iP 07 52 27.7
Aleutian Island.s (tr = W).

Up i? 10 10 19.4

ud iP 11 71 40.0
ipP 11 32 o2.B

Guatemala. h = 90 im (UO).

Up iP
Um iP

i /- \uc e tyi

um l_y

Up iP
i

Pzl
KÍ iP

ix
Pzl

SK iP
Um iP

iX
ud i?

iX
t_

De iP
iX

1969
Jarr. 3

40
np. a

38,9
\

2up
Ki

1PKP 18 09 28.4
iPKP 18 Og 47.9
isK? 18 12 57.8

micr sec
SKP 7rr O,2 1 .5
1PKP 18 0g 36.6
isKP 18 12 40.9
i 18 11 O1.7
iPK? 18 Og 26.7

Sand,w-ieh Islands
B0 lm).

18 18 05.4
18 17 22,2
18 77 41.7
1B 1B i2.1
18 1B 2B

= 70 Im).

fl 3

7

^

" 3 ud. IPKP oo 3T 47.6
Tonga-Kernad.ee Islands
(tt = 7o t*).

03 23 25.5
07 27 28.1
03 24 31.3
micr sec

zt o.2 1.7
E '1.0 11
N 2.2 14
z 1.7 11

07 23 51.3
03 27 57.9
07 25 04.5
micr sec

Zt O., 1.0
E 4.O 12
N 3.3 17
z 4.6 12

o3 21 57.7
07 24 00.7
03 25 20.9
07 23 31.5
07 23 34.9

Aleutian Islands
(tr = 3O toa).
X - ? = 4.4 sec in averase.If X were pPr h would be
about 15 1@ only.
Remarkab1e PZt -amplitude(cont. )

Up iP
i
iPn

P
Mx
Mrc

Mx
Ki iP

î
iPn

3
Mx
Mx
tfx

SK ÍP
i
iPtl

Um iP
t_

f\\cont. /

11 47 O7.O
11 42 4O.1
11 42 55.5
11 +2 5+

13 07 Or.9

17 19 13.2 C

17 79 34,3
micr sec
0. 9 0.9
17 58 2O.1 C

13 3B 24,6
Ìni Cf SeC
0. 1 0.8
13 78 52,0 C

13 tB 46.2 C

13 38 5O.4
13 79 13,7 C

13 79 18.4
13 19 29.5
17 79 35.8 C

13 79 39.9



Up - Uppsala, Ki = Kirua, Sk =
De

Um = Umeà1 Ual = Ud.d.eho1m1

(cont. )
tiifference between
antl Kil cf Jan. 1,

-7-
Skalstugan,
- Delary

1969
Jan.

18.

1969
Jan. 5

Up
o9

(cont. )
ud i 02 46 56.5
Sinkiang, China (n = I.i).

Ki iP 06 16 24.5

Ki i? o7 42 06,7
Talaucl Islands
(fr = OO trm).

origin time = 17 32 58,
Explosion?

01 78 12.6

06 14 57.5
06 14 5g.B
06 14 74
06 14 45.8
06 15 00.8
06 15 14.4

- 50 h (ua).

Up iP
sk i?
utt i?
Nepal (fr =  t).

PZI
Ifn i?
uat j-P

Sea of Okhotsk
(n = 4?o t.n).

11.7
to.9
25.6

13 1' 17.7
13 14 50.9
mlcr sec
0.1 1 .0
17 15 11.8
17 15 42.8

10 06
10 06
10 06

4

4

Up iP

Up 1P
i

Ki eP
i

ud. iP
1pP

Iuzon. h

Ki iP
I

Uct eP

5UpiP
Ki i?

48 48,7
49 19.7

17 37

Up iP 16 17 15.9 C

Ki i? 16 16 20.7 C

micr sec
P Zt 0.1 1.0

sk i3 16 16 49.1
ud. iP 16 17 15.O C

De i(p) 16 17 24.1
Kod.iak Island. (fr = 6o tm).

Up i?KP 22 37 5O.2
ud 1PKP 22 73 5Z.Z
De 1SKP 22 76 47.7
Tonga-Kernadec Island.s
(rr = OOO m).
Uct iP 22 50 59.5

ePKP 22 55 03
3and,a Sea (ft = t 10 km).

Ki iP
Un iP
ud. iP
Molucca

ud iP
(cont. )

01 46 20.6
01 46 27.1
01 +6 42.5

Passage (tr = iV).

o7
a.7

Up eP
iPKP
iPP
iSKS
i
i?K{P

PKP
PP
SKS
Mx
I[x
Mx

K1 i?KP
i (pP)

Mx
Mx
Mx

SK iPKP
ipPKP
iPP

II0 ÍP
i?KP
i (pp)
iPP
iSKS
i

Ud iPK?
ipPKP

(cont. )

17 41 4t
13 45 26.5
17 46 51
13 52 22
17 52 50
17 55 51,0
micr see
o.2 0.7
2.5 5
2.1 6
49 22
83 27
86 22
1t 45 14.2
15 45 58.9
micr sec
65 24
56 22
110 22
17 45 25.1
17 45 40.0
17 46 45.4
13 41 30
17 4' 20.5
13 46 20
17 46 28
17 52 18
17 52 3'
13 45 28.6
15 45 +5.1

17

zl
t7a

N
E
N

z

E
N
z

Ki[ ise 
-17 

34 26.6
5L4 iSs 17 34 71.1
UnQ iSg 17 34 53.9

, $oxryay,
1 4. B"E.

02 46 49.1



Up - Uppsala, Ki

'4-

= Kilrnal Sk = Skalstugan,
Ie = Delary

Um = Umeàr Ud - Uddeholn,

1969
Jan. 5

1969
Ja.rt.

/\(cont. /
Ud iP?
De iPKP

i nDTID4IJ: r\r

iPP

Ki iSKP
Um iSK?
Ud iPKP

iSKP
De iPKp
Tonga-Kermadec
(h = 590 km).

16 27 48.4 C

16 2e 17
Passage (tr = U).

Up 1PKP 15 57 58,5
i 15 58 O0.2

macr sec
PKP Zr 0.1 0.8
MxEzO21
Mx II 50 25
MxZ5726

Ki iPKP 15 57 47.1
ePP 15 59 oT
i 16 02 12

mr-cr sec
PKP Zt A.2 1.1
MxE2521
I\[x If 18 22
MxZ+021

Sk ePKP 15 57 55:.t t) )[ tu.u
Un IPI(P 15 j7 52.9

i 15 58 0o.B
iPP 15 D9 21
isK{s 16 06 21
iPS j6 09 09uo l-fKr, 1 5 58 00. g
i 15 58 02.7

Santa Cruz Islands
(h = 30 hn).
L{ = J.t (UprKi).

Solomon Islands.
h=60q(skruarle).
M = 7,4 (UprKi).

t'5KiiP
Ud eP
Molucca

,, 5 Sk iPP
Ud iP?

i
Flores Island
t,. \\n = z) lcn/.

"5upiP
Tai .iD

44

TTÀ .iD
IT

Burma (fr = 5O

" 6 Up ip 05 58 O7.9Ki iP 05 57 1+.6ipp 05 5T z+.9ud iP 05 58 05. gUninak fsland. rrh = 4o kn (ri).
,,6Kii?06

Mariana fslands
,, 6 ud iP 07

12 49 49.4
12 50 O3.4
12 47 30,3
12 50 16.3
12 47 44,O
fslands

6 up IPKP 15 50 oo.1i 15 50 1o,7i 15 53 03.3
ml_cr s ecPKP zt oJ 0.7Sk iPKp 15 49 121.2Un ipKp l> +g +i.eud iPK? 15 50 O1.1ippKp 15 50 41.8

Ker:nad ec Islands .h = 150 Lú (ua).

Ki -:-
m1cr seeMx n 1,4 19Mx N Z.O 2A

-MxZ2.B19
:.L ipIG 17 52 3i.4yT epKp fl 52 ió '

ud iPKP iz sz ié.g cSanta Cruz fslands(h = N).
n4 - 6,t (uprKi).

17 47 01.5
17 +5 31.7
17 45 +6.9
17 47 22,4

17 09 25.7
17 09 23,9
17 0g 31.7

19 01 3B.B
19 01 29.4
19 01 51.6
Im).

59 19 .B
(tt = tu).

oB 45.6

6 up iPi{P

MxE
MxN
MxZ

17 52 37.7
mi-cr sec
1,8 23
4.9 26
6.1 26

Up

SK
Um

Ud

i bîh

i
iPKP
i ptaD

i Dtrt

i

21
1l
21

21
^4<l

09 48.4 C
09 52.O
og 41.7 c
09 36.8
09 4g.g c
og 52.9

C
La

U Kermadec fslands
(h = 190 hn).

SK iP
( nnn+ \\vvrru. /

22 07 54.8
/

----_--__-



I

Up = Uppsalar Ki =

I yoy
Jan. 11 Up iPK?

PKP
PKP

Ki

7-
Ki-ru:ae Sk = Skalstugan,

De = Delary
Um = Umeàr Ud = Ud.deholmr

o
ZJ

zl

^r 
aa  

^ 
au+ +o uu.o

micr sec
0.8 4
0.1 0.8
-:-
mr-cr sec
0.8 16
1.3 20
2,5 18
0+ 45 53.1
04 46 O5,1
04 45 50.5
04 46 06.1
04 46 A2.5
04 46 40.7
04 46 A8.6
04 46 11.0

1969
Jan. 11

ll

Ud iP
Ascension

Up eP 10 26 44
Sk e? 10 27 19
ud i? 10 26 46.7
Greece (n = u).

MxE
MxN
MxZ

SK 1PKP
i NDT'DIyl r\r

Um 1PKP
ipPIG

Ud 1PKP
i

De 1PKP
i

11 Lp iP
Ki iP
Um iP

t-
i

12 10 20,9
12 11 O7"B
12 10 44.2 C

12 10 49.7
12 12 37.O
12 1A 15.6

Island (tr = ttt).

11 Ki iPg 19 02 1o.2
iSg 19 02 47.6
D = 320 Im = 2,9-.

Um ess 19 04 76
Northern Finland.
Origin time = 19 01 12.
Explosion?

Kermadec Island.s.
h = 50 lcn (st<,un).

rr 11 Up iPK?

Mx
Mx
Mx

Ki iPKP
ipPI{P

Mx
Mx

SK 1PKP
Un iPKP

a
ipPItP

Ud iPi{P
De 1PKP

11 Up 1PKP
i
i

Ki ePKP
SK 1PKP
Um ePKP
Ud iPKP

iPPKP
i

De 1PKP
1
i nPlfP
+ÌJ 4 r\4

05 07 17.2
mi-cr s ec
0.9 16
1.7 17
1.4 18
05 07 02.+
05 07 14.9
nnicr s ec
1,2 18
. ^ 4nt.\J I I

05 07 09.5
05 o7 aB.3
05 0? 1 4.9
05 07 21.5
05 07 1B.B
05 07 25.1

05 22 52.1
05 22 18.5
05 22 41.4
05 22 21
05 22 27.O
05 22 24
05 22 34.1
05 22 57.7
05 23 A4,O
05 22 42,2
05 22 50.1
05 23 O2.g

Um iP
ud i?

Up iP
Ki iP
Um i?
ud. i?
Mindoro (tt =

27 11 16.7 D

27 11 29.e

05 49 50.3
05 49 33.7
a5 49 78.8 c
05 49 59.7

1 20 kno).

11
II

11

tf

E
N

z

E
N

Ki iP 21 5e 34.6
Um iP 21 58 4e.9
ud iP 23 59 15.2
South of Japan
(rr = +Zo tn).

ud iPI{P 04 27 38,O
De iPIG 04 27 51 .1
TonEa-Keruad.ec Islands
(ir I zoo i.*).

Um i? 11 55 59.5

Up iPKP o7 13 o4.7
ipPKP 07 13 OB,3

sk iPKP 07 12 57.8
ipPKP 07 13 o3.O

Um iPi{P 07 12 52.9
ip?KP 01 12 56,4

ud 1PKP 07 17 06.7 D

ipPKP 07 13 1o.B
De j-PKP 03 13 13.7

ipPKP 03 17 18.7
I(ermadec Islands.
h = 15 lcrn (UprSt<rUmrUdrDe).

12llî

Kermadec Islands.
h = 50 tn (ri,un).
1\[ = 5.9 (Up,ri).

t1

13

Kermadec Islands.
h = BO tm (ua,le).

17



-B-
up = uppsalar Kl = Ki.n:na, sk = Skalstugan, um = umeà, u6 = uddehorn,

De = DelarY

1969
Jatr. 1t Up

Ki
SK

Um

ud.

De iP
Greece

1P
i?
i?
I

iP
iP
a

i?KP
iPKP
iPKP

1969
O, 51 27.6 Jan.
05 52 42.8
05 52 09.1 c il
a5 52 27.9
05 52 05.3
o, 51 76.2
05 51 45.1 It

05 50 57.1
(tr = 5O tn).

05 55 36.5 C

05 55 40,5

micr sec
E 1,4 19
N 1.5 19
z 2.6 20

14 Up iP

14 tltr iPK?

Ki iP
i
i?P
iS
1

P
P
PP
5
S

Mx
MX

i?P
tù

Ud. iP
i
i

3e i?
i

Ke:madec Islands
(r, = 4oo to).

Up iP 27 17 28.3
i 23 17 16.6
is 23 ?1 40
i 232116

micr sec
PN5'0,
P24.25
? zt a.1 0.6
s82.26
s N 1.2 4
MxrB319
Mx II 47 18
MxZ4O16
D = 2800 tlo,. - ZDo.

Up

Ki ':-
mLcr sec

Mx E 1.1 20
Mx N O.7 16
Mx Z 1.3 20

Um iSS 07 14 13
isss 07 18 54Chile (rr = lri).

M = 5.7 (up,ri).

Ki iP
Sk eP
Un iP

i
ud iP oB 02 40.2De i? OB 02 Oj.6
Crete (f, = 5O t lr).

1PKP 0g 17 49.1

19 55 18.4

21 43 53.5

23 19 03
25 22 45
23 17 17.5 C
27 17 +4,4
23 17 48.7
21 17 07.0 c
21 17 11.0

1+

Um iP
i

13

13

Mx
Mx
Mx

17

Ki i (p)

Ud eP
i

0B 03 40.0
0e 0, 11
oB 05 05.9
oB 03 29.9

og 13 4t.5
og 13 52.9
09 11 56.6

10 49 56.8

10 34 76
10 74 46,7

21 18 71,1
23 18 47
27 19 76
2' 27 51
21 Ze 17
micr sec

z2.o 6
zt 0.4 1 .t
N 1.2 786.96
N i.B 6
E27B
N 18 11MxZ1B10

D = 355o hn = J2o,sk iP 2' 18 o8.g ci 27 18 14.8Um iP ry 1T l:B,1i 23 18 O4,3

13 Sk
Um

Ud
De

1t

14

ipPKP 09 14 o9.7
Solomon Is1ands.
h = 45 kn (De).

Up iP 16 1t 22.6Ki iP 16 12 42.5 Csk i? 16 17 16.2Um iP 16 1j O0.O Cud. iP 16.17 29.5Japan (h = 60 Lu ).

i 23 17 14.6
Turkey (fr = W).
*=6.7s M=6.4 (Uprri).
Higher-mode surface
waves.

14

14 Up eP 2t 49 04



Up = Uppsala, Ki =

1969
Jan. 15

Kin:na, Sk =
De

-9-
Skalstugane
- Delary

UI] = Ullleào UO. = Uddeholmr

Up iP 0B 49
i 0850
ip? 0B 50is oe 52

micr
P Zt O.2
D = 1650 kn = 1

Sk eP 0e 50
i 0850
i (pcp) oB D4

Um iP 0B 5O
i 0B5o
is oB 53

ud iP 0e 50
De iP 0B 49

i 0e49
ilg'l oB 53

Rumania.h=140i@

ud 1PKP 11 26 02.5
De iPKP 11 26 10.1
îonga-Kermad ec Island.s
(rr I +r r<lr).

16 ud i (se ) 't, 55 o5.5

16 Up iP 15 32 28.4
Ki iP 15 32 O1.1
sk iP 15 32 7O.g
Iln iP 15 32 12,t
ud iP 15 t2 7B.O
Ryukru Island.s
(rr = 4O m).

55.8
08. o
25.5
59.O
sec
ntr"^)
+Y
51 .1
49.3
77.4 C

52.8
58. O

11 .1
51.8
39.6
53.3
(up).

to

16

lt

1969
Jan. 16 Up iP

Ki iP
Um iP
ud iP

ip?
Sumatra. h

Up iP
i

Um iP
ud i?
Japan (tr

Ki e(P)
um e (P)

07 26 46.4
07 26 46.6
Q7 26 43.2
o7 26 56,3
07 27 0B.B

= 45 1o (ua).

oB 18 13.4
08 18 14.9

17
17

17 77 02,6
17 57 07.1
17 37 30,O

rr 15 Um iSS
Celebes (tr =

15 Up iSg
Kie

isg
Ske

isg
Um iSg

i
Ud iSn

isg
De iSg
Esthonia-GuIf
E)rplosion?

1t 70 59
N).

14 24 59.6
14 27 10
14 27 52.7
14 26 56
14 27 11.9
14 25 44.8
14 26 06.6
14 25 46.0
14 26 14.6
14 26 50.9
of Finland.

15 46 O5,3
15 46 33,O

= 45 1o).

lo

16

tl

19 17
19 27

l{ariana Islands.

Ki
SKA

rvtl
isg

iPUm16

Un iS

Origj-n time = 17 t5 14.
E"xplosion?

19 22

77
37

17

o0.1 c

49,9
tr,R A

ud iP 08
inP nR*ts*

Kurile Islands.
h = 25 lao (uo).-a-\

" (tD )up iP
vxi iP

19 41 48,6
19 41 14.3
19 41 33.9
19 41 40.4

Und.erground. ex-

Um iP
Ud iP
Nevad.a,
plosion.

^ll

fi

tf

SKA

68.5-N, 71 .1

15 09 24.9

15 12 25
15 11 04.3

Origin tine
Elcplosion?

= 15 07 74.

9"1ó3"or .*îfl*Y'66.4-N,14.8"E.

skA

16 Ki iP 07 02 30.6



Up = Uppsala, KÍ -
-10-

Kin:na, Sk = Skalstugan,
De = DelarY

Um = Umeà, Ud = Ud.cteholn,

1969
Jan, 17

nlTSkiP
't

rr 17 un iP
I

nlTudiP
Mindanao (tr

nlTudip

(conj-Í'
Up.- iSg 11 05 t4,2
NortÌ^rwest Rugsia,
67.5"N,37.4"8.
origin time = 11 OZ e4.
Ekplosion?

1969
Jan. 1g /,\\cont. /

Ki
Mx
Mx
atr--
.ty!l-

Ce].ebes
M=5.7

Ki iPn
eSn
isg
D =39o

Un iSg

mi
E 1.
N 4,
nalt Io

(1, - r,r\
\Àr - rrl.
(up,ri).

cr sec
3 16
824
719

11,7
15.2

16 1B 79,7
16 18 55.2

21 12 46.7
- 40 ha).

23 44 15.5

15 09
15 09 18 Ki iPn 11 75 23,8

iSn 11 36 0O.7
iSg 11 7G 17.8
D = JJO lor = 3.O".lto iSn 11 36 +7.5
iSg 11 37 Og.3

Probably northern Finland..
Origin tine - 11 34 j4.
Erplosion?

" 18 up ipKp 03 21 14.2
i 03 21 25.1
iPffiP 07 31 14.5

mi-cr sec
PKP Zt O.2 0.5
i\[]r N 1,2 Z0
Mx Z 1.8 19

K1 iPKP 07 21 29.3
ippK? 03 ZZ Oj.3
isKP 07 24 37.9

mi_cr sec
Pi{? zt o.+ 1 . o
sKP Zt O.7 1 .7
Mx N 0.9 19
Mx Z 1.3 20

sk iPKP o3 21 19.1
Um iPIG 07 21 22.4

i. 07 27 43.5
i(PKi(P) 07 71 19.7
eSS 07 40 17ud 1PKP 03 21 12.5
iPP 03 27 1O.2
i 03 24 35.71PI{KP 07 71 19.4

South Sand.wich Islands.
h = 17o W (ri).
M = 5.6 (UprKi).
M not corrected for focal
depth.

tt 18 up -:-
mLcr secMx E 1.2 Z,lIUx N 1.9 19Ki "QS 04 21 21(cont. )

18ll

Um eP
i

Un i?
ud. i?
De iP

t-

Ki iP
- f-.lluZOn (h =

up i?
ipP
AS

ips
I

i-PrPt

14 20 32,9
14 21 16
14 21 3?.8

-vI{8, = ).5 .
14 22 59 .B

17 21 11
17 22 05.7

22 44 38,4
22 44 41.8
22 44 27.6
22 46 46.4

of 34 17.3

07 12 32.O C
07 17 73
07 20 56
07 22 A0
07 24 55
07 40 55.7
mier sec
1.8 2
11 7
197
1 .5 0.6
269
547
9.7 6
+.o 1.7
77 ltr/J t )

Probably northwest Russia.
Origin tr'me - 14 19 36.
Explosion?

1B

1BIt

i

19

19tl

lrl

Í -E;

Drr+4t

P?,
P v.l
Sr.vu

SN
qtvlJ

s zt
I[x E/\\cont. /



1969
Jan. 19

Up = Uppsalal Ki =

-11
Kiruna, Sk = Skalstr:gan1

De -- Delary

1969
Jan.

micr sec

20.2 C

sec
1,7
26.O
+4.9

Um = Umeàe Ud = Uddeholm,

(cont. )
Up

MxN7715
MxZlelB
D = 7450 lm = 670.

Ki iP 07 11 46.9 C

is 07 19 33
isS 07 21 12
iSa 07 26 24
i 072740

mier sec
P E 7.7 6
P N 6.9 6
P 222 6
P Zr 5.0 1.0
s 874 I
SN749
s 211 7
s zt 5.0 2.6
MxE4O17
MxN2213
Mx 7, 20 17
D = 6650 lan = $Q".

sk iP 07 12 23.7 C

i?P 07 14 48.5
is 07 20 45.O
i?f?t 07 41 07.1

Um iP 07 12 06.9 C

iPP 07 14 29.7
i 071715
is o7 20 0g
isS 07 21 74.2
i?rPr 07 41 10.7

ud. iP 07 12 38.4 C

iPP 07 15 17,O
is o7 21 14.1
ipS 07 22 12.6

De i? 07 12 55.1 C

i?P 07 15 25.5
i(s) oT 2j 47,9

Japan. h = 22O tm (firUn).
trl = ?.2e M = 6.8 (UprK:.).
M not comectetl for focal
depth.

Ki iP 07 79
micr

zt 0.1
07 79
a7 39

PassaEe
Kn ).

eP 19 06
e(ptcp) tg og
iPKP
iPP
iSK?
iX
i

19

IY

Un iP

Um e?
i

ud iP
Japan (h =

oB 38 73.3

18 15 14
1B 15 22,8
18 15 36.3

60 hn).

Up19

19 09
19 11

19 13
19 22
19 22
micr

41
40
48.6
49
01.6
13.2
28.3
sec
0.8

4
2

4
Q.'l
IY
1B
1B

= 1z9o).
72
35.4
09. 6

?KP Zt 0.1
PP Z O.g
SKP E 2.0
SKP N 2.8
SK? Z 5,5
SKP ZI O.B
Mx E +,7
Mx N 5.8
Mx Z 5.2(l = 14750 tu

Ki e(rrr) 19 09

19

.Y

Um i?
Ud j.P
Molucca
(r, = 4o

iPKP
iPP
iSKS
iX

PKP
PP
îh
-r.E

PP
PP
SKS

tr{x
Mx

(cont. )

909
911
9 16 24

19 22 59.3
micr sec
0.5 0.9
o,7 B
1,2 7
2.6 g
0.9 1 ,7
2.O 7
5.2 18
4.5 19

zl
E
N
z
zl
N
3
IìI

08 21 01.1

Sk[ eSn oa 22 52

a,
67.1'N, 73,2 n

U'

Origin time
Explosion?

- 0B 18 46.

TiK i3hc€4\i
oB 20 01.6



up = Uppsarar Ki

12-

= Kirunar Sk = Skalstuga,r:,, Um = Uneà, Ud = Ud.d.eho1m,
De = Delary

1969
Jan. 19 (cont. )

Ki micr sec
Mx Z 9,7 16
(o=136jotu=1z3o),

sk iPKP 19 09 46.5
ipPKP 19 10 27.8
isKP 19 12 55.9
ix 19 22 19.7

Um e? 19 06 21
i (PrP) 19 og 72.5
iPKP 19 Og 41,8
ipPKP 19 10 26.4
iPP 19 11 31.9
i 191177
eX 19 22 25
iss 19 28 3l

ud i(rr(P) 19 09 36.0
iPKP 19 Og 50.7
i 19 10 01 .4
iPP 19 11 55.2
isKP 19 17 O5.B
i-pSKP 19 14 1O.2
ix 19 22 3O.g

De i(rrp) 19 09 45.2
1PKP 19 0g 51.0
ipPKP 19 10 +1,3
isKP 19 17 15.9
ipSIG 19 14 25.3
ix 19 22 +7.7

New Hebrid.es Islancls.
h = 1Bo tm (SkrUnrDe),
m = 6.4, Il = 6,4 (Uprfi).
M not corrected for focal
d.epth.

tt 20 Up e?KP 01 22 23
i 01 22 51.4

Sk ePKP 01 22 21
Un i?I(P 01 22 19.7 Ki
ud. iPKP 01 22 25,1
Kerrnadec Islancls
(n = ?o tcn).

n 20 Ki iP 04 18 07.9 C

sk iP o+ 18 41.2
Um iP O+ 1A 27,1 C

ud iP 04 18 52.2 C

Japan (ft = ,50 t t).
n 20 Ki iP 05 49 4A.3

Um i? 05 50 16.7
Kodiak Island (tt = 4O to*).

tt 20 Sk e? 06 0+ 2A
(cont. )

1969
Jan. 20

20

20

(cont. )
Un iP 06 04 19.1
Adriatic Sea.

ud iP og 32 34.o

Up iPKP 12 43 43.5
micr sec

Mx E 2.3 20
Mx N +.7 21
ItIx Z 5.7 2t

Ki isKSP 12 54 24
micr sec

lVIx E 1.9 20
X[x N 2,8 22
l'lx Z 4.7 22

Um iPKP 12 47 29.9
i 12 45 36.7
iPP 12 44 56
i(Ps) 12 54 77
1SKSP 12 

'4 
51

iss 17 01 47
ud 1PKP 12 43 46.4
Santa Cruz Islands
(tr = 4 tr).
M = 6. 1 (up,Ki ).

iP 14 30 36.0
i 14 30 42.6
eS 14 79 oo

micr sec
P N 1,2 2
P Z 1.9 2
P Zt 1.5 1.2
Mx E 2.O 1B
Mx N 4.3 18
lÍx Z 4.5 2Q
D = 7000 lm, = 630.
iP 14 29 41.2
is 14 37 19

micr sec
P Zt 1.5 1.1
s N 0.6 7
Mx E 1.8 18
Mx N 3.3 18
Mx Z 3.6 1P
D = 6100 lot = 55" .
iP 14 30 17.9
iP 14 3A O7.+
i 14 30 ZZ.1
is 14 18 09
iP 14 10 38.7
iPP 14 32 57.5

Up20il

ÍSK
Um

ttd

(cont. )



Up = Uppsala, Ki = Kirunar Sk

1969
Jan. 20

14 31
14 31

Island.s

5,7 (uprri).

(eont. )
De iP

1

Komand.orsky
(ft = Z5 t"n).
ú=7.01 [I=

-13_

= Skalstugane
De = Delary

1969
Jaf]..

o1.5 C

14,9

Um = Uneà, Ud = Ud.deholny

21 (cont. )
Ki eP
SK iP
Un iP

1\

iPS
iSS

0B 15
0B 14
0B 14
oB 22
oB 22
0B 26

vz
75.4

21

+3
09

Nordland, Ilorway,
66.4"N,14.8"8.
Origin t jme = 18 15 13,
Explosion?

21

/l

21 Up
A-L

Um

North Atlantic Oceant. *-\\n = N,r.

ud iP 10 5+ 24.6

Ura iP 1? 26 02,6

iP 12 55 42.6
eP 12 55 34iP 12 55 12,5iPUn20

21 Up eP
i n])+.t,4

KA A P

ahP+-È,À

?zl
,\r ì P

Um iP
inP
-.!,rud i?
À -È,r

Srmatra. h =--- \1(t-rumrud/,

Ki iP
um l-f
Banda Sea (tr

20 72 01.2

02 00 22
02 00 3B.B
02 00 21.6
02 oo 78,7
micr sec
0.1 1 .0
02 oo 56.3
02 00 20.0 c
02 oo 78.2
02 oo 32.1
02 00 50.6

65 hn (Up,

02 01 19,6
02 01 24.1\

= YU lilll,l o

Up iP 14 4+ 7B.j
mier gec

Mx E O.B 15
Mx N 2.2 18
Mx Z O.B 13

Ki i? 14 44 45.5
micr sec

Mx E 1.5 10
Mx II 1.7 9
Mx Z, 1.6 10

sk iP 14 45 O7.3
i 14 45 13.8

Un iP 14 44 j4.7
ud. iP 14 44 57.4

iP? 1+ 46 52,5
Tadzhik SSR (tr = 5O im).
M = 5.I (Uprr{i ).

21

21

21

ll
27
27
al

o4
o+
o4

04
o4
o4

Up
SK
ud

Up
SK
Itd

Ud

Up

<l

21

iPKP
iPKP
i?KP

iPK?
iPKP
iPK?

iP

iS

25 54.2
25 44.4
25 57.6

S

Mx
Mx
Mx

(cont. )

24.0
21.4
26.9

06,4

^€.
sec
Bfr
15
19
1q

21 11 30,7
21 12 31.2
21 12 54.Q
21 12 21
21 14 10.3
21 12 25,1

E
E
l{
Z

07 23

oB 22
micr
6É,

0.9
14,a t

o,g

Ki( isg 18 16 4O.7

Si(A iSg 18 16 45.7
Unq"4

KjR iP+ 19 19 11.6ru
iSn 19 19 58. O

skA
UnF

esg
isg

Origin tine
Explosion?

Ki iP
l-\

iSS
Sk eP

iS
Um iP
(cont. )

NorthwestTil
68.g"N,30.4

19 23 OO

19 21 44.1

sl-a,
H:

= 19 18 12.1l

1l



Up = Uppsalar Ki = Kirr:nat

-1+-
Sk = Skalstr.igan,

De = Delary

1969
Jan,

12 41.7
14 06.6
17 09
17 20,0

tf

Ih. = Umeà, Ud = Uddeholnt

1969
Jan. 21 (cont. )

Umi
iS

Ud e?
i

NorYceelan Sea
(h = 7 km).

Up iP
Ki i?
Sk eP
Um iP
ud. iP

i
Kanchatka (fr

Up iP

21
21
21
21

22

22

27 22 24.O
25 21 29,2 C

27 22 06
27 21 5r,5
25 22 27.1 C

27 22 +O.5
= 25 km),

oo 5z 47.4 C

micr sec
o.3 1.0
0.8 15
1.0 17
1,+ 18
00 51 48.7 C

mÍcr sec
0.4 1 ,0
o.g 15
0.5 13
1.4 17
oo 52 25.5 C

ao 53 15.O
oo 52 14.4 C

oo 53 oB.9
01 04 29
oo 52 46.6 C

oa 53 09,6 C

= rrl,/o

5.2 (uprri).

o7 27 46.8 C

07 26 51.5 C

05 27 28.3
05 27 17.6
07 27 49,6 C

03 28 15.4
= N).

04 04 44.1
04 07 48.9
04 04 26.2
04 04 15.2
04 04 47.4 C

= 25 lrln).

04 27 41.9

(cont. )
ud í?
De i?
Hindu Kush

Mx
Mx
Mx

SK iP
Um iP
ual 1?
Kurile
(fr = 5O
M=5.0

04 27 59.+
04 27 58.0

(rr = 140 1m).

04 56 O7.B

05 11 21

17 2' 23.7
micr sec
0.9 19
1.2 20
1.6 20
1T 2+ 37.7
micr sec
0,8 19
0.7 18
1.7 1B
17 2' O9.7
1T 24 56,7
17 25 28,4

Um

fr:
.t\l_

i?

eP

il

21

22

22

22

22

PZI
MxE
MxN
Mx 7,

Ki iP

Up iP

nilx E
MxN
M:c Z

Ki iP
PZI
[Ix E
Mrc N
MxZ

SK iP
iPcP

Um iP
iPcP
eSS

ud iP
De 1P
Kamchatka (rr
il=6.51M=

Up lP
Ki iP
SK iP
Um iP
U'I iP
De i3
Kanchatka (fr

Up 1P
Ki iP
SK iP
Um iP
ud iP
Ka^mchatka (tr

um Lr
(cont. )

Islancls
h).
(up, ri ) .

E
lf
lJ

22

22

Up iP 18
Ki iP 18
Um iP 18
ud. i? 18
Lrnimak Island (ir

Up iP 19
i19

Ki eP 19
sk iP 19

i19
Um j.P 19

i19
Uct iP 19
West Pakistan (h

10 tO.B C

09 29.O
09 56.1
10 21,4
- N).

50 25.5
50 28,1
50 3g
50 52.7
50 55.2
5A 26.5 D

50 29.1
,o 41.7
= 4O lq).

ît

+o 26.1
41 25.4

9 44 14SKA

67.3"Nt 37.2
Origin tine
Explosion?

22 22 ud eP 22 06 49



uP = uppsalar Ki- = Kiruna, Sk

1969
Jan. 22 Up 22 7o

02 10
micrfzt 0. 1P

Ki eP
Um iP
Ud. iP
De iP
South of

Um = Umeà, Ud = Uddeholm,

(eont. )
Up

Mx Z 1,7 20
(l = 15550 ].rjn = 140').

Ki i(prr) 02 50 56.8
iPKP
iSK?
iPKS
ipPKS oz 56 50
i 02593+
isKKP 07 03 14.2

micr sec
PIG Z 1.O 4
PKP Zr O.2 1.0
SKP E 0.6 4
SKP N 1,5 5
SKP Z 6,1 6
sKP Zt 2.1 1,7
PKS E 1.7 6
PKS N 1,5 7
sic(P zt o,3 1 ,5
Mx E 2.5 15
I,[x N 1.2 11
Mx Z 0.8 12
(l =t4?oo tm.=172 1/2o).

sk 1(PKP) 02 51 1o.o

24iP

02 1

Japan (t =

_15_

= Skalstugany
De = Delary

1969
57.2 Jan.

48.0
sec
ntr
t0
29.2 D

55.O D
U[.)
l.rn t-\îtv u/r

iPUp27

21

TTn i lP\elJ 
-\-./

De iP
i

Ud iP

Ud AJ
t. ,-\Dpal-n \n = N,/.

IIm iP
Kashnir-fndia

tfd 1v

Up iPKP
iSK?
iPP
iPKS
ipPKS
iSI{KP
r_5b

PKP ZI
SKP Z
SKP ZI
PPN
?PZ
PP ZI
PKS N
SKKP ZI
MxE
MxN/,\\conI. /

10 12 71,9

13 +7 41,7
17 47 45.1

1+ 32 17.+

18 37 31 .7

27 54 55.4
(n = iv).

01 25 51,3

02 51 18.+
02 57 59
02 54 28
02 55 A2
02 57 17
o7 02 77.8
07 12 07
mier sec
o.7 0. 5
1.7 t
1.4 1,5
nR 7vav J

1.'l 7
1.0 1.5
a^tlt4 +
0.9 1 .5
1.O 20
1.7 21

iPKP
i
iSI(?
i?KS

l-ùù
Ud. 1PKP

Ki iP
SK iP
Un iP
(cont. )

De 1PKP
iSi(P

mr-cr sec

02 51 11.5
02 53 40
02 54 78

02 51 12.8
02 51 18.5
a2 53 54.4
02 54 47

07 27 OO.B
03 27 27.7
07 27 16.7

02
o2
o2

o

o

1

il Up iP 05 28 32.1
Ki eP 05 29 12
sk i? 05 28 43.+
Um iP 05 28 57.2

i 05 29 o0,1
ud iP 05 28 27.1

i 05 28 39.7
South Atlantic Ocean
(rr = u).

27

21

27

23

27

iPKP 02 51 12,O
i 02 51 47.7
ipPKP A2 55 7O.5
iSKP 02 53 59.5

um l(rrc) oz 5l o3,7
il

2+

24
ipPKS 02 56 59
isPKS 02 5e 05
isIcKP 03 02 54.1

07 11 09
02 51 19.9

isKP 02 54 08.3
isKKP Ot 02 35,4

aa daù-r V) v+ loo Y

02 5l 71.8
02 5+ 17.o

isKK? 07 02 21.8
Fiji Islands. h = 600 lcn
(up, Ki, Sk, Urn) .
m = 6.61 M = 6.1 (Uprfi).
ivI not comected for focal
depth.

24



Up = Uppsala, Ki = Kinmar Sk =
De

(cont. )
Ud iP 03 27 57.9

05 20 57,9Ud

Up i 17 15 13.2
i(ss) 17 15 72.7

Ki e 131755
iSg 1t 1B O7.2
i 13 1a 17,8

Sk esg 13 17 21

Un i.Sg 17 16 OO,7
Ud eSn 17 15 59

iSg 17 16 7O.2
De ess 17 16 55
Esthoni-a-Gulf of Fi-nland.
Explosion?

14 02 18.1

14 38 26.2

15 12 51.9

16 la 52.7

Origln tine
Elcplosion?

ga

= 17 31 45.

-16-
Skalstugan, Um = Umeà, Ud = Udtleholm,
= Delarlr

1969
Jan, 24

1969
JaJr, 25

Í?24

24

(cont. )
Up micr sec

IvIx Z 3.2 2A^
D = 11000 1@ = 99".

Ki iP 05 72 37.6
iPP 05 36 27
isKS o5 47 12

micr sec
P Zt O.7 1,3
PP 7, O.' 7
SKS E 0.5 7
IIx E 1.9 17
Mx N 2.8 22
l,'ix Z 7,6 17

Sk eP 05 72 58
Um iP 05 72 4i.+ C

iPP 05 76 31.7
i(sKS) ol 47 a9
isKS 05 43 21

is 05 43 53
ud iP 05 71 02.0 C

ix 05 36 OB.7
i 05 77 29.9

De iP 05 77 08.6
j.x 05 36 37,O

Molucca Passage
(ir = e5 lon).
m=6.4t M=6.0 (uprxi).
x (uarle) lelongs to the
group of unid.entÍfÍeti
phases amiving before
r*a

KIR e?n
i-Sn

11 12 29
11 13 2O.9

ud24

24

24

Ud

Um

iP

L.E

iP

iP

59
59
59

24 Sk iP
Um eP
IId A P

17
17
1T

19 55
$).

21 42

a5 12
05 72
05 75
05 47
05 4+
micr

E 1.9
N 7.5

19. O

vt
32.4

+7

59.4

,4.8
59,B
o'1.7
2B
17
sec
20
2t

Sk[ eSg 11 16 07
-t-tmt-ffi
"*|Cl!*"1iSg 11 14 3O,1

24il

24

Uct eP
* f"
d apaf] \n =

TTn iP

TT. .íDvl/ +r
i

iSKS
iS

nfx
Mx/,\

\coÌl-ú. /

es
67.2 N, 31.7 a

11 11 19,

,E25

Origin time =
Explosion?

Up ePKP
Unx iPKP
Ual ePI(P

t_

South of Kermad.ec
(fr = t5 1m').

25 47
25 29,5
25 43
25 59.7
Islands

11
11
11
ll

n

Kilt isg 17 37 17.8
SkA iSe 17 77 1B.B
rInQi-17-3W

iSg 17 37 41.o
UdD ess 17 35 15

25 Up eP 12 12 23



Up = Uppsala, Ki

17-

= Kirunal Sk = Skalstugane
De = Delary

Um = Umeà, Utt = Uddeholue

1969
Jan. 25

1969
Jan. 26Up iP 12 20 27,5

i 12 20 t4.7
Ki i? 12 19 71,2

i 12 19 +1.1
Um iP 12 19 57.5

i(pcp) 12 20 D9.o
i 12 21 19.6

ud. iP 12 20 29,5
Kamchatka (n = u).

n 25 Ud iP 17 26 2O,g
Java (fr = 15 kn).

t,\\eont. /
Ki iP

ePn
ùK e.Hn
Um eP

iPP
i
iSn

ud iP
iRl

De iP
iPn

lran (tr = 5o kn).
lhe average group
velocity for Pn for this
earthquake anounts to
B.5B l@/sec, which j-s
remarkably high (cf lif.
Bàthr ?ure and App1.
Geophysics, Vo1. 66, 1967,
PP. 70-t6),

Up iP 06 19 18.4
ipP A6 19 71.O

Ki iP 06 19 02.1
sk iP 06 19 22.2
Um iP 06 19 06.9

i 06 19 10.5
ipP 06 19 1B.B

ud iP 06 19 26.9
ipP 06 19 78.9

De iP 06 19 77.5
ipP 06 19 45.7

Mindanao.h=451g(Upt
Um,UtllDe),

Nort[west
67.6"N, 7 a

Origin tine
brplosion?

Um iP
e

= 07 29 57.

02 77 oo,8
02 37 55
02 33 50
02 72 37
02 33 56.8
02 74 O5.7
02 40 O5.9
02 32 44.4
02 37 57.4
02 72 74.2
02 33 17.5

tt 25 Ki iP
Alaska (tr

eP
eP
eP
iP
iP
eP

i?
4yr

16 02 11 .1
= 70 hr),

21 02 51
21 04 OB

21 07 37
21 07 72.7
21 03 O5.2
21 02 22

27 44 49.9
27 +5 04.0
micr sec

zt 0.1 0.6
23 44 46.1
23 45 00.2
27 45 06.6
27 45 20.9
27 44 43,6
27 44 57.1
27 45 03.5
27 45 17,7
27 45 17.8
27 45 24.7

Paklstan.
f--
( up , Kl_, 5K, um,

02 72 26
02 77 01,2
02 37 29.7

25 Up
Ki
SK
Um

ud.
De

26
Up25

hP

Ki iP
1pP

SK iP
ipP

Um iP
ipP

Uci iP
ipP

De lpP
isP

Ind.ia-East
h=55kn

n

ud).
p? is
than P

Up eP
iPn
iPP

(cont. )

considerably bigger
at alL our stations.

26 Up ePKP2 0o 12 50
Ki 1PKP OO 12 74.7
Um ePK? OO 12 32
Uct 1PKP2 OO 13 OO.9
West of lVlacquarie Island.s
(n = u).

oe 76
oe t9

55,5
15

Tfno ^ ^'7 
7n A 1

,t.St vT jj t'iaJ
, iSg O7 75 28.7

KfL iPn 07 71 12.8
iSn 07 32 1O.3

D - 640 Lm - / A"^-
skF iss 07 5+ 59.3
Ilm Q iSn 07 72 49.1

26
26



Up = Uppsala, Ki. =

1969
Ja.rr. 26

Klrunar Sk =
De

- 18 -
Skalstr.ganl
= Delary

Um = Umeà, Ud = Uddeholnl

Up iP
inP*ì,*

Ki iP
ipP

Sk eP
Um i?

ipP
Ud. iP

ìnP+v+

De iP
lad.zhik-Sinkiang.
h = 150 tln (UprKirUnrUd).

/\(cont. /
TTA + lpp\+ \44 /'

De iP
ipP

Kamchatka. h
umrre/.
m=6,2tM=

Ki i?
Um e?
Ud, iP

f-KamcnatKa \n

TTn iPvt/
Ki iP
SK iP
Um 1P

I

fP+

Ud. iP
ipP

Fonnosa. h =
uQ ).

Ki iP
Ud. iP
Kanchatka (ir

Up iP
1(l_ Lí
Ud. iP
Kamchatka (tr

Up iP
Ki iP
Um iP
ud. i?

t-KamcnatKa {\tr

Ki eP
Ud. iP

15 17 59.6
15 16 14.5 C

15 16 25.7
f--

= ,) .lcltr (Up,

5. B (uprri).

15 28 O7.B
15 28 3A
15 29 02.1

= IY,l r

1' 51 28.7 C

15 51 Ot.7
15 51 71,8
15 51 12.5
15 51 2'1.1
15 

'1 
49.5

15 51 17.7
15 52 15,1

150 hn (u*,

15 53 44.6
15 5+ +2.7

= At/.

15 59 15.7
15 58 18,3
15 59 16.6

= -i\,1 / r

16 52 03
16 52 27.5

16 55 28.1
16 54 32,9
micr sec
0.1 0.8
16 5' 10.3
16 54 59.7
16 55 31,7
16 55 54.O

= N).

10 06 43.3
10 07 15,5
10 06 47.1
10 07 20.0
10 07 07
10 06 39.2
10 06 42.1
10 07 11.1
10 06 59,6
1A 07 32,O
10 06 58.O

11 13 27

13 42 52
17 42 54.4
micr sec

1+ 31 44
14 31 09

,0 lan),

15 15 48.7 C

15 15 57.5
15 16 76,2
1' 19 41
15 24 11
micr sec
0.1 0.5
2.9 19
5.4 16
5,2 18
l'an = 61 1/2" .
15 14 

'3,5 
C

15 26 +2
micr sec
o.2 1,2
5.1 18
7.7 17
6.1 18
15 15 70.7
15 15 19.6 C

15 15 29.2
15 16 20.1
15 18 53
15 27 27
15 15 51.8 C

15 16 13,1

1969
Jan. 26

26

26tt 26 Up eP

" 26 Ki ePKP
i

n 26 Ud. e?
De eP
Algeria (tt =

lt oe rî- .t P4VVyL

ipP
iPcP
ipa
iS

PZI
l'fx E
MxN
MxZ

sk i?
Um iP

ìhv+ -È.,4

iPcP
iPa
IV

ud iP
t_/,\

\ con'E. /

PKP Zt 0.1 1 .3
South Sand.wich Island.s
(n = m).

/^

26

16 56 3O.7
16 31 73.2 C

16 75 59.7
16 36 31.6

= 20 tcn).

26

26

PZI
MxE
I{x N
llIx Z
D = 6850

Ki iP
eSa

11

lo

Molucca PassaEe
(rr = 9o t"o).

Up iP
Ki iP

PZI
SK iP
Um iP
ud. iP
De iP
Kamchatka (tr



Up - Uppsala, Ki

19-

- Kinrnal Sk = Skalstugan,
De = Delary

Um = Umeà, Ud = Udd.eholm,

1969
Jan. 26

27 Up iPKP

PKP

n 27 Up i?l(P
Ki

Up iP 16 59 O7.7
micr sec

P Zr 0,1 1.2
Ki iP 16 58 12.7

i 16 58 21.9
micr sec

P 'zt 0.1 1.0
sk iP 16 58 +g.g
Um iP 16 58 38.4
ud. iP 16 59 10.6

i 16 59 23.8
Kamchatka (n = eo tr).
m = 5.9 (uprri).

Ki eP 21 17 47

05 14 21.7
micr sec

zt 0.1 1.2
Ki -:-

ml_cr sec
Mx U 0.B 18
L{x Z 1.8 21

sk i?KP o3 14 17.9
i o7 14 29,7

Um iPK? Ot 14 12.1 D
i o7 14 19.0
i 07 16 05.1
iss 07 76 27

uat 1PKP o7 14 24.7
De 1PKP 07 14 74.5

i 07 14 46.0
Keruadec Islands (ir = if ).

(cont. )
Up nicr sec

Mx E 1.7 13
Mx N 1.0 16
Mx Z 1.2 15 ^D = 1TO0 tcr = 73 1/2".

Ki iP 06 43 24.7 D
eS 06 48 03

micr sec
P Zt 0.1 1.0
S }I 0.9 B
1'[x E 1.7 13
Mx N 0.9 13
I/lx Z 1.4 12
D = 2900 7m = 26".

sk iP 06 44 10.8 D
ipP 06 4+ 19.2
iPP 06 45 1O.2

Um i? 06 47 59,O
ipP 06 44 O9.2
is 06 48 ,1

ud iP 06 44 38.+
ipP 06 44 46.4

De iP 06 45 07.8
ipP 06 45 16.2

Arctic Ocean, h = 45 kn
(Up, St<, Um, Ud, D" ) .
m = 5.6t [I = !.Q (uprfi).

1969
JaJr. 27

26

MxN
SK 1PKP
Um iPKP

i
iSS

Ud. iPKP
L

Ke:madec Islands
(n = e5 to).

07 29 07.Q
-:-
m1cr sec
O.B 18
07 28 56.3 C

03 28 +9.4
03 29 o2.O
a3 50 59
03 29 04.O
07 29 22.O

ud i?

um i (P)

Up iPKP
i

PKP
i?KP
i?KP
iPKP
iPKP
i
iPKP
i

10 10 09.2

10 14 71.O

10 2A 17.2 D

10 20 22.5
mÍcr sec

zt o.2 0.6
10 1g 54.1
10 20 11.0 D

10 20 06.0 D

10 20 18.6
10 20 25.6
10 20 27.2
10 20 7g.o

27

27

27

Ki
SK
Um

ud

De

ll ón rr- +?
11 9P !

n2TUpiP
ipP
iS

P
(cont. )

04 41 44.1

06 44 74.9
06 44 43.5
06 50 02
micr sec

zt 0.1 1.0

Kermadec Islands
(tr = 5OO m).

iP 10 75 17,O

Ki iP 10 41 05.3
ud iP 10 44 o5.3
Kamchatka (tr = tU).

Up1I

2'7

27 Up eP
(cont. )

11 07 07



up = Uppsala, Ki = Kinura,

-20-
Skalstuganr Um = Umeà,, Ud = Udtleholml
- Delary

Sk=
De

1969
Jan. 27

27

27

'27

(cont. )
Kí TP
sk iP
Um iP
ud iP
De iP

P
sk 1P
Um iP
Ud. iP

i
De iP
South China

1?KP
iPK?

PKP
(cont. )

Afghanistan-UsSR
(t, = 50 hn).

(cont. )
sk i?KP 1e 43 11,7
tln IPKP 1B 47 06.5
ud. 1PKP 18 47 17.0
De iPiC 18 43 21.9
New Hebricles Islande
(rt = tro h).

1969
Jan. 27

11

11
11
11
11

07 11 .1
07 28,9
07 01.2
07 20.5 C

o7 17.6

c

tl

18 47 27.4
18 48 O5.B
18 47 46,8
18 +B 18,2

= 220 1m).

27
LYUn

27

2B

ud. 1(ss)

Up iPP
ePS

Ib(
Mtr
Mx

Ki iP

E

I[x
M:c

I[:r
Tfo lP

i?P
iSKS
iPs

ud iP
Carollne Islands
(rt = 5 too).
M = 6.t (UprKi).

11 35 07.5

15 12 46.9

17 33 01
13 41 42
micr sec

E 4.1 18
N 4.2 19
z r.7 18

1t 2e 3r.5
micr sec

zr o.2 1.5
E 4.O 18
N 7.8 17
z 7.3 17

13 28 42.5
13 52 29
17 59 25
13 41 04
13 29 O7.o

14 01 18.5

14 52 19.1
14 52 0r,3
micr gec

zr 0.1 1,3
14 52 27,2
14 52 Og.O
14 52 28.9
14 52 38.7
14 52 77.2

Sea (rr = u).

16 38 06.O
16 77 52.O

18 4t 17.t
18 42 5g.g
mier sec

z,t O.1 1.5

Ki iP
sk iP
Un iP
ud i?
Japan (h

Um i?

Ki eP
i

Um eP
i

Ud. iP
l_

\uzon (tr

Um 1?

Urn iP
Ud. eP

ud tP
i

.rapan (rr

28

2B

28

21 17 47,5

oo 77 06
oo t7 27.9
oo 57 17
oo 77 27.1
00 37 39.7
00 37 53.8

= BO lq).

04 17 42.7

04 t2 32.4 C

04 72 39

05 49 77.2
05 50 32'O

= 50 }:n)r

06 19.5
06 +5,527

10
10

28 Um i?
ud i?

fl

L.rSK

27 Up iP
Ki i?

South of Japan
(rr = t7o 1m).

Um 1PKP
(cont. )

28

iP
iP

Up
ud

Up
K1

27

iPUcl 1o 3t

11 47

oBt4

,5.'

Icif ePn io il 20
jlf- {n {À ?O .l

iSn 10 16 18,4

eSg 10 19 05
i-Sn 10 16 57.9

ffi a

67.5-N, 32,9 E.
Origi-n time
ExpLosion?

= 10 14 05.

27

28



_21

Up = Uppsalal Ki = Kinrna, Sk = Skalstr-6an, Un = Umeàe Ud = Uddeholme
De = Delary

1969
Jan. 28 (cont, )

Ud. iPKP
De i?KP
Fiji Is1and.s
(rr = O4O m).

Up iSs
Um iSg
Ud iSg
EsthonÍa-Gulf
Ekplosi-on?

Um iP
i

Uct eP

01 46 22.6
01 +6 40.7

01 5' 2g.B

04 55 47
a4 55 51.8
o+ 55 7r.6
04 55 4B.B
04 55 54.8

These phases could be
PKP ínstoad of ?.

ud 1P 05 05 14,1

Up i? 05 29 22,O
Ki iP 05 28 26.9 C

Um i3 05 28 55.1
ud. iP o, 29 25,1 c
De iP 05 29 46.6
Kamchatka (tr = tt ) .

1969

11 47 57.u 
t*'

11 48 oB.7 rt

ll

12 28 2O,5 fr

12 28 49.5
12 29 18.6
of Finland..

17 21 45.5 rl

17 21 59,7
17 22 14 rl

05 50 22,1
05 29 27.4
05 3A 25.6

1 1 5+ 24.6
11 74 02
1 1 74 11.1
11 34 32

(n = eo lm).

17 t' 11.6

18 00 54,5

29

29

29

Ud

tt^

vu

29

29

29

Uct

i(ss)

l_-g

iP

99 4J OO,5

og 54 55.O

11 11 28.2 C

It 28 29 Up iP
Ki eP
Um iP
Ud eP
Formosa

29

29

28

28

2B

2B

28

29

iP 18 20 24.7 ilKi

Ki iP 19 45 79.4
Java (n = eo rn).

Up eP 2t 14 47

Um iP 23 29 07.5

ud. iP oo +4 38.4

Up i?KP 18 Oi 51.6
Ki 1PKP 1B 07 75.O
Um 1PKP 18 Ot 42.6 C

i 18 04 22,9
iPKS 18 07 04
eSS 18 21 +5

u.r 1(PKP) r B 07 4O.3
1PKP 1e 07 51.0

De :. (prp) 18 ol 51.o
i?KP 18 04 01.2

longa Islands (fr = tr).

iP

iP

Um iP

De ÍP

Up iP
Ki iP
Ud iP
Kamchatka.

29 Up 1PKP
Um i?KP
U'I 1PKP
De i?KP

19 +9 11.7
19 +9 03.7 C

19 49 14.O C

19 49 20.O

a2 46 5B.B
02 47 01.4 C

il

29 Up eP
l-

Ih iP
ud. iP

a

It

29

29

to

1O

Santa Cruz Islands
(rt = t5O lcn).

Up iP 21 05 31.6

Up iP 02 +6 52.8
nicr sec

P Zt 0.1 1.0
Ki iP 02 46 36.8

nicr sec
P Zr O.1 1.O

Um iP 02 4a 42.2
ipP

Ud. iP
îa1aud. Islands.
h = 60 hn (Un).
m = 6.2 (uprri).

Ki i (sn) 10 oB 58. 5i(rgt) ro og zD.1

Up iP
(cont. )

70
29

origin time = 05 20 10. 3o 10 42 58.4



Up = Uppsala, Kl = Kiruna,

-22-
Skalstugan, Um = Umeà1 Ud = Uddeholm,
= Delary

1969
Jan. 70

Sk=
De

1969
Jan. 30

/.\(cont. /
lln ivy

iX
iPP
i
íSKS
IV

P
PP
PP
PP
SKS
Mx
Mx
Mx
D=

K1 iP
ipP
iSKS
t-ù

zr
E
7t

zl
E
n
N
17.

1 O50o

P 'Zl
pP Zl
SE
SN
MxE
MxN
l'[x Z
D = 101O0

Um iP
i
rPr
iX
; /po\4 \rr /t

i
ud. iP

i
ipP
i?P

De iP
1

iX
iPP

lalaud lelands. h =

ud i(ss) 12 47

Ki iP 12 51
ud. iP 12 51
Talaud Islands
(tr = ?o ion).

17
17
17

. /^ \uo a\rgl
i(ss)
i

Kl- Lf

10 47
10 43
10 46
10 47
10 53
10 54
ni cr
o.7
0.8
7.5
1.6
0.9
1BO
280
190
]m. =

10 4z
10 42
10 5t
10 57
micr
n?

I rV
20
22
220
300
440
hn=

10 +2
10 42
10 42
10 43
10 46
10 46
10 43
10 +7
10 43
10 46
1a +3
10 +7
10 +3
10 47

06.0
26.7
/to

o2
1y
06
sec
o.B
AT
3
1,7
7

21
22
20 ,n
94 1/2-.
41.3
57.2
lo
44
gec
.lz
tc)

1.2
9
17
20
)4
20
g10.
46,+ C

48.5
59.6
13.O
11.2
44
05. 9
12,8
19. O

50. B
14,4
19.4
+5.6

50 km

29.7

2g.g
53.1

31 78.9
32 0Q.4
12 11,O

15 11 15.2
15 11 41.+Ud iP

Ki i?

Ud. iP
- t.ilu-ndanao |.n =

TTn iPvr
thP*v-

K1 lP

uct l--r
anu+Èr

De iPP

to
zn

50

I Nevad.a. Underground
I explosion.

16 2A 1O,2

16 5t 21.1
B0 krm).

17
17
17

72 52.5
37 12.7
72 34,4
37 01,1
37 21.6
77 07.7

(rirunrud).
m = 7.Ot LI = ?.g (UprKi).

7
I

I

Íalaud Island.s.
h = 75 tan (Up,Ud).

Up iP 1A 48 59.6
Ki iP 18 48 45.8
Um iP 18 48 5O.5
ud iP 18 49 08.2
De iP 18 49 13.2
Celebes Sea (tr = 5eO tn).

Up iP 21 05 21.O
KÍ iP 21 04 36.8 C

Um iP 21 04 56.0 C

ud iP 21 05 27,6
i 21 05 38.5- /. \dapan\r].=óKlIì./o

iP oo 57 78.7
ipP OO 57 52.5
iP? 01 01 36.1
1SKS 01 OB 09
is 01 oB 54

micr sec
P Zt 0.1 1.0
P? Zt 0.1 1.2
Mx E 9.9 20
MxN1521
MxZ1222
D = 10650 lln = p6o.
iP oo 57 21.O
ipP oo 57 35.4
iPP 01 01 11
isKS 01 07 51

5O

?n

Up31

5OIt

Ki
70

(cont. )



Up = Uppsala, Ki

27-

= Klrunae Sk = Skalstuganl
De = Delary

Ilm = Umeà, Ud - Udtleholm,

1969
Jan. 31 (cont. )

Ki eS 01 OB 24
micr sec

P Zr O.4 1.5
sKs E +.2 5
MxE1220
Mx Ii 20 22
r,[x z 19 20
D = 10300 kn = 92 1/2".

Um iP OO 57 29.1
ipP oO 57 +1.2
iPP 01 01 17.7
isKS 01 07 57
is 01 0e 37

ud iP 00 57 47.O
1pP OO 57 58.9

De ePP 01 01 59
Halmahera. h = 50 kn (Up,
Ki, Un, Ud ) .
m=6'.7tM=6.6(Uprfi).

Ki i?
Um i?
Ud. iP
De iP
Crete (tt =

14 46 43.1
1+ 46 07.7
1+ 45 44,7
14 45 11.7

35 hffi,).

Ki iPKP 15 18 06,7
Um 1PKP 15 1B 13.O
ud iPKP 15 18 22,8
De i?KP 15 18 2O,O
îonEa Islands
(rr I zeo rn).

Up iP 15 39 12,7 c
Greece-Àlbania (tr = w).

Ki iP 20 2A 20.4
îalaud Islands
(i:' = 7O tot).

Um iP 22 35 +9.1 D

Bonin Islands
(rr = 3eO nn).

Up iPiG 23 50 19.5
i 23 

'O 
26.7

ipPK? 27 51 52.8
rricr sec

PK? ZI O.B O.7
Ki i?KP 23 +9 58.1

micr sec
PKP Zt 0.1 1.0

Um iPKP 25 50 O7.9
ipPIiP 2t 51 47.7

De i?Kp 23 jO 29.O
i 27 50 41.7

South of Kermad.ec Island.s.
h = 4'lo ]m (uprun).

Markus Bàth
July 25, ]-969

1969
Jan. 71

il 71

31

31

31

31

31 Up i? 04 20 36.8
ipP 04 21 12.8

micr sec
P Zt 0.6 1.0

Ki iP 04 19 +3.O
nicr sec

P Zr 0.1 0.9
Um ip 04 20 08.5

Í o+ 20 17.O
ud iP 04 20 +0.6

i 04 20 49,8
De iP 04 21 01.9

i 04 21 11.5
Ka.nchatk&. h = 150 km
(up).

71 Ki r(ss)

09 10 17.O
= Iti/.

17 11 27,7

tt 31 up
micr see

Mx E 1.9 20
Mx N 7.4 17

Ki iP 14 01 31.4
micr sec

l[x E 'l ,B 18
Ilfx N 2.6 21
Mx Z 3.5 21

ud. iP 14 01 58.2
HaL:nahera (rr = w),
M = 5. 9 (uprt<i) .

n71UdiP
Halmahera (tr

D

D



Sef.snological Ins titute
Upps'ala

SETSMOIOGTCAT

UPPSAtrA, KIRUNA, SKA

UIDDH0IM a"nd

, )of
Ltl

sUttErIN
tsruGAN, UUEA,

DETARY

!lt
:,

"Ì

Uppsala
Kiruna
Skalstugan
Umeà
Ud d.eholn
Delary

Ki iP

Up iP
Ki iP
Um i.P
Ud. iP
Mindanao (tr

slo^sl. 5 r Nr
67;50.4 r N,
63:34.BtNt
67:48.9tN,
60:05. 4 rNr

56" zg.tt N ,

fl:37. 6' E;
20:25.0r81
1 2:1 6. Bt E;
20:14.2t Eì
13:16.4rDi
17" 52.1t E;

h = 14 m

h=390n
h=580n
h = 16 m
h=240n
h = 15O n

(up)
(ru)
(sr.)
(u*)
(ua)
(r" )

3 EsRUAAY 1-28, 1969
a a a a oa a a a a a a a a a a a a l aa a a a ao a

1969
Feb. 1

1969
05 20 47.2 tr'eb.

07 54 27,1
07 54 06,5 tr

07 54 12.O
07 54 32.6

- N).

(cont. )
Atlantie Ocean (tr = tf ).

ud iP 22 24 52.9
Aleutian Island.s
(n = e5 m).

Ki e? 0o 30 46
uai iP o0 3l 03,4
North of Hal-nahera
(tr = r).
Up iP 01 52 11.+

i 01 52 22.1
isKS 02 02 51is 02 o7 27

micr gec
Mx E 7.+ 18
Mx N 3.6 18
Mx Z +.5 20
D = 1O7OO 1g = 96 1/2o.

Ki iP 01 51 54.7
micr see

Mx E 2.+ 18
I/Ix N 2.i 16
Mx Z 3.6 1j

Um iP 01 52 O1.3
ilP 01 55 4+
isKs 02 02 71
is 02 03 c6
iPS 02 04 71ud iP 01 ,2 1g.B
i 01 52 25.4

North of Hal-uaahera (tt = w).
M = 6.o (uprKi).

tf

0rigin time = 13 27 24.
Solutlon obtained by
combination with the Tronsó
readi-ng of ?g.

Up i? 1+ OA 52.6

ud. iP 14 48 49.7
Talaud. Islands (n = iv).

Um i? 15 OZ 5g.q

Up i? 16 3ZKi iP 16 3Z
Um eP 16 72
ud. i? 16 7Z
North of Halmahera
(tr = w).

up i?
Ki iP
Um iP
Ud. iP
(cont. )

40.4
23.8 C

12
49.+

20 14 07.3
20 14 40.7
20 14 26.7
20 17 59.2 rr up i-?

(cont. )

KiQ. iSn 13 29 10.1

Unp iSn 1t 29 DZ.4ise LL5o 22.o

02 20 28.7



ll

UP = Uppsalar Ki = Kiruna, Sk

1969
Feb.

02 20
02 20
02 20

Halmahera

02 47
Halmahera

05 34
05 35

Halmahera

UTJ UtJ

0B 07
08 07

- 60 kn).

16 34
16 34
16 34

Halmahera

Um = Umeà, Ud = Uddeholn,

(cont. )
De 1PKP 0B 09 ig,z

1PKP2 OB 10 25.5
ippIKP 0B 12 19.1

Tonga-Kemadec Islands.
h = 650 tm (ua,le).
pPK? at De is remarkably
large (on Zt ),
up :i(p) oB 21 o5.B
ud iP 08 20 78.4
These phases could
possibly be SIO{p to the
preced.ing shock.

Up 1PKP OB 7Z 06.8 C
isKP oB 34 50.6

micr sec
PKP zt o.4 o.7

Ki isK? aB 74 71.2Un iPKP OB 3l 55.4 Cud 1PKP oB 72 Og.4
isKP OB 54 52,7De iPKP Oe 72 19.7
ipPIG OB 54 79.9

longa-Kermad.ec f sland.s .h = 646 1* (1").

Up 1PKP 0B 3A 7j.O D
micr sec

PKP ZI O.B 0.6
Um 1SKP OB 39 O4.g
ud jJKP 08 36 77.5 D

isKP oB 3g 16.8De iPK? OB 76 47.O Di 0B lo 51.4
longa-Ke:madec Islands
(h = 650 1m).

Up iP 09 OT
Ki iP og 06

i 0907
Um iP 09 07
ud. iP og 07De iP 09 OB
Kurile Islands (fr =

tt2Kiep
Um i?
Ud. eP
North of
(rt = u).

K'R

ur €-

2 (cont. )
Ki i?
Um iP
Ud. iP
North of
(rt = 11).

2 Ual iP
lforth of
(n = tr).

2ùni?
ud i?
North of
(i. = w).

2 Up iPcP
Ki eP
tTn iP
Japan (ir

-2-

- Skalstugan,
De = Delary

1969
trreb.

11 .6
15. B
76,6

46.O

42,8
U I o)

04.5
06
21.5

29
??o

01 26
01 26

0
Z.

55.iSg 01

O I oY
Origin tine - 01 Zj 74,Solution obtained by
combination with the
Tromsij read.ings of pg
and Sg.

Up 1PI(P
iSKP

?KP
Ki ePKP

iSKP

SK?
lI! iPKP

i
iSre

Ud 1PICP
ipPKp

(cont. )

oB 0g 47.2
0B 12 29.7
micr sec
o.7 0.6

oB 09 33
oB 12 10.9
micr sec
o.+ 1.5
oB og 35,7
oB og 44.6
oB 12 21.4
08 0g 4g.B D
oB 12 15.7

Up eP
TIm iP
Ud eP

i
T.'uzon (f, =

09 57 58
09 57 44.1
09 58 10
09 58 19.4

60 hr).

tl

trozn
04.5
21.7
55.8
13.2
m\

'zl

ano., Nolway,
N, 16.5"8.

v.l



Up - Uppsalal Ki = Kiruna,

-3-
Sk = Skalstugan, Um = Umeà, Ud = Uddeholn,

De = Delary

1969
Feb. 7

1969
Feb.

5 llp e?
ePP

Mx
Mx
MX

Ki iP

Mx
I/lx
Mx

IIm i?
ì
iPP
iSKS
l-ù

Ud. iP

uSudiP

ttTupiP
i
i
iPP
iSKS
iS
iPS

î
I

PP
PP
PP
SKS
aU

S
(cont. )

North of Halmahera
(rr = u).
tr/î = $.9 (Uprfi).

19 14 52
19 18 54
micr sec
1,7 18
7.O 21
2.9 18
19 14 77.7 C

micr sec
2.4 19
7.7 21
2.O 18
19 14 43.4
19 15 01.7
19 18 74.3
19 25 10
19 25 51
19 15 02.9

19 t4 59.1

21 43 O7,7

21 55 o7.9 C

21 55 07.0
21 58 51
21 5e 56
22 05 32
22 06 15
22 07 34.7 rf

micr sec
o.7 1 .0
2.2 6'1.5 t
1.0 1.7
,1 tr^,.J +
6.5 4
7.O 5

15
15

iP
i

Um

E
N
t7u

E
I!
z

Up iSg 12 30 3O.2
Um iSg 12 7l 16,2
Ud iSg 12 71 +7.6
Esthonia-Gulf of Finland.
Dcplosion?

26 19.6
26 25.2

ud. iP 17 25 25.4
North of Halmahera
t. -- \\n = r!,, .

(cont. )
Up micr sec

MxE1719
MxN4O20
Mx Z 25 18^
D = 10550 km = 95".

Ki i? 21 54 46,8 C

i 21 54 51,7
i 21 58 2O.7j.PP 21 58 26
isKS 22 05 13is :? ?5 7!ml_er sec
P E 1.6 4
P Z 3,e I
? zt o.B .1.0

PP E 7,1 g

?PZ4.BB
PP Zt 0.5 1,7
sKS X 7.O +
sKs N 2.2 4
s N 5.9 5
MxE192A
MxN7521
MxzSl22
D = 10150 kn = 91 1/2o,

Um iP 21 54 53.1 C

i 21 54 55.4
i 21 58 21.5
i 215826j.P? 21 5e 32
isKS 22 05 21
is 22 05 44
iPS 22 07 0B

ud iP 21 55 12.1 C

i 21 59 00.8
iPP 21 59 16.1
iScS 22 06 1O.D

De iP 21 55 2O.1
iPP 21 59 19.6

îalaud Islands (fr = tr).m=7.OrM=2.0(uprri).
Ilultiple P and P?.

Up

Mx
Mx
Mx

Ki eP
eSKS

Mx
(cont. )

micr sec
E 6.9 21
N 6.8 22
z a.2 21

01 51 54
a2 02 71
mi cr sec

E 7.7 22

iPud.

zl
E
Z
zl
E
E
N



-4-
up - uppsalar Ki = Kinrna, sk = skarstuganl um = umeà, ucl = g66sho1n;

De = Delary

1969
3eb. 4 (cont. )

K1
nfx
Mx

4 Up eP 042355j- 04 24 15.1
isKs 04 74 37i-S O+ 35 77 tt

mLcr sec
SKS E 0.7 BMx E t,e Zz
Mx N 1.9 19
Mx Z 5.0 ZZ^
D=11200h=101".

01 55 46
020220 il
02 02 59
02 09 40 tl

24 15.5
24 27.7

04 24 06
04 24 18.4
04 28 18

4 (cont. )
Peru (tr = t5 hn).
m=6.51 M=6.0(UprK:.).
If X is interpreted as pP,
the focal d.epth becones
45 l@ (rirunlud,De).

4 Ki iP 04 55 08.4

4 Um i? 10 57 57.4

11 21 01
11 21 OB.t

Ki isKP 11 49 16.2
Um 1PKP 11 46 57.1j-sK? 11 49 27.9
ud iPK? 1 1 46 54.6

isKP 11 49 42.1
De 1SKP 11 49 51,4
Fj-ji Islancts (ft = 6eO tn).

4 UD eSn
i-sx
iBe

Ki iSg
iRg

th iSg
Ud esg
De iSg

12 1+ 47
12 14 55.6
12 15 13.9
12 17 47.2
12 18 O4.7
12 15 43.2
12 16 10
12 16 37.7

Esthonia, near Reval.
Origin tíme = 12 13 OO,
Probably explosion.

4 Ki i? 17 77 18.1 C

5 Un iP 05 7i 08.6

5 Ua iP 05 52 04.9

5 Ud i? 09 25 45,5
De j.? 09 ZD 15.4
Crete (fr = eO to).

5 Un iP 10 02 54.8Uct i? 10 02 59.O
Sonin Islancls (tr = w).

5 Ud iP 10 50 O7.5
l{orth of Halrna}rera
(ft = 35 t"o).

1969
Feb.

mlcr sec
N1322
z 12 22

Ito i^? 01 51 50.6
i(pp) 01 D5 3o.1
iP?
iSKS
1S
iss

utt i? 01 52 07.1
i 01 52 1t.g rr

i(pp) 01 j6 o1.g
Celebes (fr = U).
M = 6.1 (uprKi).

Ud eP
i

ot
o5

up i?
i

isKs 04 34 39
mier sec

PPEO.BTII
?P Z 1.0 7
sKs E 1.2 10 l'
Ibc E 2.2 20
lb( w Z.B 22 tr

Mx Z, 6.3 22 
^D = 11150 tan = 1O2". tt

t}0 lP 04 24 07.2
ix 04 24 1g.O
iPP 04 2e 14
r(rp) 04 28 to.4 r'

isKS 04 34 40

Ki eP
ix
iP3

iS
iPS

Utl iP
iX

De iP
iX

(cont. )

04 35 42
04 77 16
04 27 54.2 D rt

04 24 06.0
04 23 55.5
04 24 06.t

It 10 51,9



Up - UppsaJ-a, Ki - Kiruna, Sk = Skalstugan,
De = DelarY

1969

Um = Uneà, Ud = Udd.eholm,

Feb. 5 .:@-
udD iPe

Up i? OT
Ki iP 07
Um iP 07
ud 1? 07
De iP OT
Mari-ana Island.s
(rr = 6O tcn).

I Yoy
3eb. 6

12 10 04,9

45 46.Q
45 15.5
45 28.7
45 52.7
46 05.3

46 55,3
46 06.4
46 25.9
46 31 .1
46 57.6
47 02.2
47 14.8
(un,ua).

Ih iP
i

ud i?
(rtaty).

A

IV

(eont. )
De iP 09 45 04.3
.{leutian Isf_ands.
h = 5o tm (ua).

Yeistgrgdtlanfl r-
58. 6 

- N, 13 .6"8.
0rigin time = 12 Og 36.

Um eP 2A 11 Zz
Mindanao (ir = GO tm).

Um iP ZO 29 52.9ud iP 20 29 54.1
Iran-USSR (fr = r'l).

Ud eP ry56 18Atlantie Ocean (fr = U).

Up eP 04 41 29Um iP 04 41 OT.Tud iP 04 41 39.1 C
Japan (tt = tr).

Up eP
Um i?
TT.l i D
Japan.
Origin tÍme

05 36 58
05 36 19,1
05 77 06.3 C

= 05 26.0.

17 0e
17 0B
15 07

12.7
27.9
78.t

SUpi?
Ki iP
Um i?
Ud iP

ip?

1+
14
14
14
1At+
14

60 tcn

14 54

01 10
01 '10

01 10
01 10
o1 og

kn).

01 17

07 19

04,t

29.O
75,8
o5.5
00. 4
48.6

11 .1

59.4

32.7
,5.2

52 41.6
51 47,4
52 15.0
52 39,e
52 54.9
57 O7.1 D
(ua).

De i?
Alaska. h

Ki i (p)

Ki iP

Um iP
ud i?
De iP
Iran (tr =

Ud. iP

50

tl Ud. iP

Um iP
ud. ÍP
Ind.ia (fr = u).

67.5 t 77.5
Origi-n tine
Explosion?

Ki iP

iln iP
(eont. )

20 5A 49.2

21 77 13.3 D

09 55
09 35

Up iP
Ki 1?
Um iP

ip?
ud i?

ipP
De iP
Japan. h =

OB
OB

OB
OB
OB

OB

OB
20 1@

o9
o9
09
09
09

44
44
44
44
44

6Upip
Um iP

ipcp
ud iP

ip?
(cont. )

43.4
16.2
49.5
42.7
56.O

iSg 12 10 ZA.T

UnQ iSn 10 14 78.2

sj.a,
n

= 1O 11 42.



Up = Uppsala, Ki = Kln:n&r

-6-

Sk = Skalstugan, Um = Uneà, Ud
De = Delary

- Uddeholn,

1969
Feb. 7

1969
Feb. B(cont. )

ud iP
California

Ki iP

21 57 23,7 A
(rr = 6 m).

Up iP
Ki iP

iPP
Um iP

i
ud iP
De i?
Iran (tr =

27 t0 43.4
27 31 22,2
27 33 O7.g
23 30 58.7
23 31 12.7
27 70 58.5
23 70 41.O

50 hr).
ll

n

n

ud iP 04 25 38.5
North of Halmahera
(rt = 5O tr).
ud iP 14 40 74.2
Mindanao (tr = t 40 hn).

near^lofoten^
67.5-Nr 11.8"8.
Origin time = 22

Um iP 2t

Ki i (sg) 27

Up eP
ipP

MxN
Ki iP

MxX
MxN
IVIx Z

Un iP
Ud. iP

ip?
Burma-China.
(up,ua). M =

Ki i (ss)

15 45 45
15 45 54,8
micr sec
2.O 20
15 45 72.5micr sec
0.6 11

o.4 10
o.B 12
15 45 29.O
15 45 56,4
15 46 06,4

h=35tu/-- --. \2.) \upritl_/.

16 O0 tg,o
05 28

06 22

07 5A

11 0B

38.

02.7

og.4

18,2

20.2

10
50.7

'18.0

54,8

24

1R

23

iP

iP

Ki

Ki

07 45
07 46

KÍ eP
l_

Up iP 18
Ki i(p) 18
Um iP 18
ud iP 18
Ghana (t = w).

Up iP
Ki iP
SK iP
Um iP
ud iP
De iP
Hungary (ft =

23 11 32.7
23 1t 04.6
23 12 17.O
27 12 14.0
25 11 29.O
?3 10 4O.3

N).

05 44 39.6 D

38 39.O
79 24.8
39 A8,6
78 56.1

56.7
75.1
46

iPIt Ki

Nortfern
of .4 Ilr

iPKi10

Origin tlme
EkplosÍ-on?

Up j.P

Ud iP
i (ss)

= 12 '14 17.

12 28

Ki iP AT
Um iP 07
Ud e? OT
Sr.matra (rr = w).

28
28
2B

16 48
16 48

59.4

15.6
51 ,4

22 28
22 25
22 26

i)))'7nzn
!=Lcnl*-'^"

22 25 78.1
22 26 25.3

22 25 57.1
22 26 57,9

22 26 26,4
22 27 51.0

d-ffi

KiR

skA
u'e

12 15
12 15

esg 12 1e 26
isn 12 16 27.4

10



Up = Uppsala, Ki = Ki-runa, Sk =
De

Skalstugan, Um = Umeà, Ud = Ud.deho1n,
= Delary

1969
Feb. 10

tt 10

tt 10

"10KiiP
tt 10 Um iP

Í
Svalbarct (fr

Um iP 07 79 27.O

Up iP 12 13 21.2

Uct iP 14 22 54.2
North of Halmahera
(n = eo tca).

up i? 14 3j 14,9Ki iP 1+ 33 OO.0
micr see

P zt o.1 1.0sk eP 14 77 20
Um iP 14 7t O4,7ud. iP 14 71 27.O
îalaud Island.s
(tt = 6o tcn).

(cont. )
Ki i(prp) 27 15 53.2

i?KP 23 16 A7.1
isKP 23 18 35,6
1PKS 27 19 76

nicr sec
PKP Z 2,7 4
PKP Zt 1.2 1.0
SKP E 2,1 9
si(P N 4rB 10
SKPZ129
sKP Zt 9.1 2.0
PKS E 4.9 g
PKS N 5.5 10
Mx E 4.9 18
Mx N 4.O 20
n!" Z 9.9 21
(g = l48oo kn = 1370).

sk i(rrr) 27 16 OB.4
1PKP 25 16 11.1
isKP 27 18 52.3
isit{P 23 27 38.4Un i? 27 17 24j.(pK?) zl 16 oo.9
iPKP 25 16 O3.2
isKP 27 'tB 46.5

1969
Feb. 10

10

1B
1B
1B

10 Up i.P
I

ito iP

13 19,1 D
11 22,7
13 06.O

04 47.6 C

20 27 57.4
20 27 59.7

= J0 hn).

10 Up i? 21 5e 56.8Un iP 21 58 jz,O
ud iP 21 59 02,7
De iP 21 Dg ZO.7
Kurj.le lslancis (n = ru).

Up iP 23 13 42i(prp) 23 16 15.7
iPKP 23 16 16,9
isKP 23 18 57,9iPP 23 19 27
1PKS 23 19 57
ISI{K? 23 27 25.7

micr sec
PKP z 4.7 6
PK? Zt 1.1 0.7
sKP Z 4.6 3sK? Zt o.7 0.7
PKS E 0.9 3PKS N 7.8 3
si{KP Z 1.6 2
SKKP Zt 1 .7 1.5Mx E 7.2 22
Mx t[ 9.0 22
I\fx Z 6.1 19 ^(l = t5650 ton = i4to).
(cont. )

i?KS 23 19 44
isKKP 27 27 42.9

ud. iPie 2t 16 17.1
isKP 23 18 58.6
isKKP 27 27 24.6

De iPKP 23 16 Zg.j
isKP 27 19 O3.g
isKKP 23 27 OB.7

Tonga-Ke:madee Island.s
(tr = 070 tcn).
M - 6.5 (Uprri).
M not comeeted for
focal depth.

10 Ki i?KS 27 24 tO
mLcr sec

?KS IV 3.7 B
Um iSK? 27 27 4O.ODe i?KP 27 21 21.4
Tonga-Kermade e Islantis
(h = 6?0 kn).

10It

10 ud i(p)
Ki 1SKP
Sk eSKP
um :. (pnp)

iSKP
(cont. )

27 45 07.4

23 52 00.8
27 52 22
27 48 5g.g
2' 52 15,7

10



Up - Uppsala,

-B-
Ki = Kiruna, Sk = Skalstugan,

De = Delary
Um = Umeà, Ud. = Ud.deholmr

1969
Feb. 10 (cont. )

Ud. 1PKP
iSKP
iPK?

iP

eP

eP

eP

iP

i?
i

Ki

Feb. 1 1 (cont. )
SK iP
Un iP

iS
t_ùù

Ud iP
De iP

.t .l
ll

20
20

De

Um

Up

Um

IJp

Um

Up

11

11

11

tl

11

11

11

tl

23 49 04,5
27 52 56.8
27 49 15.7 D

04 16 2+.1 D

04 44 14

15 05 21

17 19 05

19 54 54.8

4B 07.6
4B 15.1

22
22

i-22
iPP 22

22
22
1é
22

16 59,1 C

16 30.3 C

16 76.5
'18 04
22 38
25 19
16 56.0 C

16 58.5 C
(tr = u).
(up, ri ) .

Up Kirghiz-Sinkia.ng
m = 6.4r M =7.1
Double P.

Up iP

PZ
MxE
Mx If
Mx 7'

Ki iP
iSKS
ips

22 29 35.4
micr sec| 0.1 0.9
14 21
18 20
11 20
22 29 22.5
22 39 17
22 42 21
micr sect 0.7 1.0
299
27 iB
17 19
51 19
22 29 42.5
22 29 25.3
22 29 43.2
22 29 49.7

i? 22 16 7g.B C

iPP 22 18 18
is 22 23 02
eSa 22 25 57
iss 22 26 01

micr sec
P22.77
P zt 1.8 1.0
?PE2.4t
PP Z 7.7 6
sN2.B5
l'[x E 72 B
I\lx N 150 18
LtxZ69B
D = 4600 h = 41 1/2",
i? 22 16 11,6 C

i 22 16 37.8
iPP 22 18 17
is 22 22 49
eSa 22 25 05
eSS 22 25 78
iri 22 2e 42

micr see
PE7.1 4
P Z 7.2 4
? zt o.B 1.0
??x2.79
P? Z 5.7 g
s82.67
sN2.75
Mx E 150 11
Mx N 77 '10

Mx Z 1BO 1I
D = 4550 lm = 41",

Y

SKS
Mx
Mx
Mx

ùK l_-H

Um iP
ud iP
De iP
Banda Sea (h = 450 kn).
Tn = 7.0, M = 6.8 (uprri).
M not corrected for focal
depth.

Ki iP 22 44 59.0

Up i? 22 51 47.2
Ki iP 22 51 40.8

i 22 51 +5.O
Un iP 22 51 1B.j C

ud iP 22 52 03.6
De iP 22 52 A6.0
Kirghiz-Sinkiang (tr = w).
Origin time = 22 44 O2.7.
Same hypocenter as for
3eb. 11, 22 16.

Up iP OO 30 21.7
i 0o to 25.1

(cont. )

Z

H:

ìT

z

11

11il

(cont. )

12



Up = Uppsalar Ki = Kirurtar Sk =
De

-9-
Skal-stuga^n,* Delary

Um = Umeà, Ud. = UddehoLmr

1969
Feb.12 (cont. )

Ki iP 00
i00

sk iP o0
Um iP 00

i00
ual iP 00

i00
De iP 00
Kirghiz-Sinkiang
Double P.

1969
Teb. 17

12

12

tl ud iP 04 25 20.0
Kirghiz-Sinkiang (rr = U).

70 1 6.0
3O 2Q,7
to +1.6
3A 15.5
70 17.7
7A 7B.B
30 47.8
30 4O.5
(n = tr).

oB 47 47.5
0B 48 51 .9
oB 49 27,5
oB 48 16.7
oB 47 57.1
oB 47 24.9

12 28 O5.7

13 38 41.9

1+ 49 52,9

oB 47.9
oB o4.B

24 t6
24 45.5

Up iP
i
ipP

Ki iP
i
ip?

?
SK iP

iX
Un iP

ip?
iX

ud iP
ip?

De i3

01 +6 51,9
01 46 56.5
01 47 04.1
01 45 59.8
01 +6 05.5
01 46 1Q,4
nicr see

zt o.2 1 .0
01 46 29.6
01 47 16.9
01 +6 26.0
01 46 37,8
01 47 14.3
01 46 51.8
01 47 0t,4
01 47 1+,6

10 22 59,5
10 22 21,2
1O 22 57.O
10 22 34.8
1A 22 27.8
10 22 72.9
10 22 +1.7
10 22 52.3
1C 22 55.5

10 32 21.2
10 72 43.9
10 72 49.6

micr sec
E 1.5 16
Ìf 1.8 18
z 2.2 17

10 75 72.O

Up iP
Ki iP

i
Um iP
Ud. iP
De iP
îurkeY.

rr 12 un iP

il 12 Ud iP

Îr 12 Up iP

't 12 Un iP
Ud. iP

rt 12 Sk eP
l-

13

13

Aleutian Island.s.
h = 45 fs (UprKi,UnrUd).
The phase denoted X eould
be P of another shock.

Ki i? 02 ,5 47,4
Um iP 02 55 42.4
Java (ft = t5 ian).

Um j-P OT 04 16.1

ud iP 09 02 56,9
North of Halmahera
(tr = w).12 Up iP 15 50

Ki i? 15 49
ÍIl-er

? zt 0.1
sk iP 15 49
Urr iP 15 49
ud. iP 15 50
De iP 15 50
Kamchatka (fr = 45 tco

07,3
11.6
sec
1.2
49 .0
tB,7
10.4
72.8
).

11 Up
Ki
SK

Um

uaI
De

i?KP
iPKP
iPKP
i
i?KP
i
iPK?
iPKP
l-16

16

16
16

Kermadec Island.s
(n = z5 icn).

It 12 'Am ePK? 18 59 O1

ud 1PKP 18 59 11.2
De 1PKP 18 59 2O.9
longa-Kermad ee Island.s
(it = +ZO tcn) '

rr 12 Un iP 19 10 13.7

It 12 Up iP 21 +6 29.7

17il Ki 1PKP
Ud 1PKP

i

Up

Mx
Mx
Mx

Ki iP
(cont. )

17



Up = Uppsala, Ki

1969
Feb. 13

-10-

= Kirunae Sk = Skalstugan,
De = DelarY

Um = Umeà, Ud = Udd.ehol-mr

1969
Feb. i7(cont. )

Ki i (pp) 10 55
i 1035
eS 10 4A

micr
S N O.B
I[x E 1.5
t'{x N 2. B
I{x Z 2.8
D = 10100 lcn =

Um iS 1A 46
uat eP 10 55

i(pr) 10 76
Mintianao (tr = tt).
M = 5.8 (uprri).

41.5
50,4
z^

sec
12
'tB

22
19.',
91- .
37
5B
07. B

11 19 57.O
micr sec
0.8 14
1.5 15
1.3 17
11 20 18.2
11 20 27.3
micr sec
2.7 14
2.1 14
+.7 15

Ki iP
Um eP

i
ud. i?
De iP
Crete (tr = r).
Up e?KP
Sk e?K?
Um 1PKP
Ud. e?KP

Um iP

Origin tine
Ercplosion?

15 16 07,3
15 15 t6
15 15 5+t7
15 15 02.4
15 14 37.8

15 70 56
15 70 51
15 30 44,6
15 30 58

15 42 55.9

17

17ft

Up15

Ki

Ud

De
trTest
h-
Ì[-

iP

Mx
Mx
Mx
i?
ipP

I[x
L,'tr

Mn
iP
ipP
i?
i
iP?
iP
ipP
i
iP?
iP

E
}T

z

D

IT

z

17 72.

time = 18 04 02.

21 02 42.9

SK

IIn

11
11
11
11
11

11
11

20 27.8
20 32.8
20 00.8
2A 15.5
21 50.9
20 08.0
20 1'-( .6
20 29.3
22 01.4
19 55.9

17

59.4
0rigin

ud API
,|
I

1

il

Pakistan.
40 q (rirsr<rua).
5.4 (Up,Ki).

13 Up
SK
Un
ud.

upP
unG
udb

iPKP
iPK?
i?KP
iPK?

isg
isg
ePg
isg

Origin time
ElrpJ.osion?

21 41 00.4
21 40 54.2
21 40 49.2
21 41 02.7

46.5
21.4
17
2r.6

;4

05.

46.4

c
c
U

25 30
27 32
23 3a
27 70

17

ePUp

Ki

Up iSg 12 04 31.1
iRg 12 04 4O.9

Um iSg 12 05 10.6
Ud. iSn 12 05 12.O

iSg 12 05 45,1
Esthonia-Gulf of 3inland..
Probably e:qplosion.

15 56 48.1

14 06 76

14 30 21.7

E.
23 toi?Uct13

15
Up iP
(cont. )

KiR- iSg 16 19 O2.5
Strfln iSg 16 19 O9.4
Un Q iSn 16 19 17.6

esg 18 05 17
*#

DeL ise 18 05 76.7

UdD i?g 18 04 17.6- iSe 18 04 ?7.7!.-4=1e=O B-.

13 iP
17 2' +7



Up = Uppsala, Ki = Kirutlar

1969
Feb.1t

11

Skalstugan, Un
- Delary

1969
Feb.14

= Ilmeàl Ud. = Uddeholm,Sk=
De

47
47
47

(cont. )
Ki iP 27
Um i-P 27
ud iP 23
Bonin IsLand.s
(n = 4lo hn).

n 14 Un e?S 01 07
Peru (tr = eo ml).

n 14 Ki ep 0506
ud. iP 05 a6
Talaud Island.s
(n = too tq).

14.1
28.2
57.3

(cont. )
Ud iSg

iRg
D=80

Origin time
Ekplosion?

up i (ss)
ud. i(ss)

Un iP

ud iP

Um iP
uct r_.k,

Up i?KP
Unr 1PKP

iSK?
i

Ud 1PKP
i
iSKP

De 1PKP

21 11 53.8
21 11 27.6

km = 0.7".
= 21 11 31.

47

29
51 .6

n15

r15

n15

15 00 07 07.5
00 06 03.3

oo 77 06.0

01 t5 25.8 C

04 56 09.7
04 56 23.8

09 02 00.5
09 01 58.'
09 04 43.o
09 04 46.4
09 02 02.8 C
og 02 18.4
09 04 55.1
09 02 17.8 C
Island.s

n14UdiP
i

OB

OB
Island

10

ln

16.7
51.a
- rrr\

o9.B

54.6

44
4+
(tr

27

4

Vancouver

Um iP

Um iP

15

It

14

14

ft

14

l_

Mexieo (tr

14 Um iP
Ud. iP
Japan (rt =

14 tln iP

14 Ki 1P

14 Ki iP

14 Up iP
Sk ep
ud. iP

14 Up iP

14 Ud iPe
(cont. )-

Tonga-Kerrradec
(r, = 550 to).

15 ual iP og 29 oB,5

15 lto iP 11 28 38.4i 11 28 42.7i 11 29 06.0Haiti (fr = f,f ).
15 Up iPKp 14 07 j6.4

i 14 07 59.3Ki iPK? 14 07 43.4 C
ml cr sec

PKP zt 0.1 0.9sk iPKP 14 O'7 53.6 cito iPK? 14 07 4B.B cud 1PKP 14 07 58.4De i?Kp 14 0B O4.B
isKP 14 11 15.8

New Hebrides Islands(n -_ zto h).
15 Up 1PKP 15 21 30.7 Di 15 21 54.4

mLcr sec
PKP zt o.2 O.gKi 1PKP 15 21 1r.1(cont. )

0rigin

Ki e?
Um iP

il. iórl ,

time = 12 25 76.

to
27.4
29.o

14.7
46.7

40.3

42.4

55.5

04.1
55
05.7

43.1

45 .1

ft

tt

13 23
13 23
13 23

= 20 htr).

.t3 
40

13 40
60 liln),

13 47

16 17

16 20

16 51
16 5o
16 5t

19 10

21 11

ll

up? iSg 12 26 24.2ud! lls 12 26 oB.2aus 12 26 ?3.o.%DeL iSg 12 26 48.4



Up - Uppsala, Ki

1969
Feb.15

= Kirunar Sk =
De

-12-
Skalstugan,
- Delary

Um = IJneà, Ud. = Uddeholmr

1969
trfeb. 16

15 21 18.5
15 21 27.O
15 21 32.9
15 21 42.6
Island.s

20 78 OB.115

16

16 Ki i?
ud iP
Crete.

(cont. )
Um 1PKP

i
ud IPI(P
De 1PI(P
Tonga-Kermadec
(rt = 6eo tn).
Ud iP

Up iP 00 06 55.9ix 00 07 05.1
ml_cr sec

x zt 0.1 0.8
MxEO.49
Mx Ii 0.5 10
ittx Z O.T 9

Ki iP 0o 06 4-a.5 C

ix oo 06 59.3
1Iel oO 20 46

ml_cr sec
llx E 0.8 11
Mx N O.+ 9
UIx Z O.9 11sk iP 00 c7 15.0 C
ix oo 07 25.1
i 0o 07 2g.o

Um iP OO 06 46.7ix oc 06 56.1
iPP oo 08 29..1j. oo1758
iti o0 19 14
ilgl Oo Zo oj

ud. iP 00 07 12,1 C
ix 00 07 21.9

De iP OA OT 24.O
Kirghiz-Sirrkiang (tr = iV).
M = 5.0 (uprri).
lhe phase marked X is
considerably bigger than
P; ei-ther it is the p of
a new shoek Ín the sa.me
place or pP. In the latter
case, the focal d.epth
becomes 45 lm.

Ki ÍP 2t 18 56.7
Um iP 23 19 OZ.4 C

Cuba (tr = tr).

Up iP 00 56 ,0.8 C

i(pp) 01 oo oZ.B
eSKS 01 07 09
is 01 07 40

mt-cr sec
P zt 0.1 0.-l
S N 4.0 18
n4x E 9.8 22
I\[x N 15 21
Ifx Z 9.O 20
D = IOBOO kn = 9To.

Ki iP 00 56 17.5 C

isKS 0.t 06 45
eS 01 0T 12
ePKPPKS 01 25 OB

mr-er sec
P zt o.2 1.0
SKS X 2.8 9
SKS N 0.6 7
sN2.g15
MxE1019
MxN1222
t\[x Z 16 20
D = lo4oo tm = 9j 1/2o,Sk eP Oo j6 36. i?P 01 00 48.8Um j.P OO 56 19.5
iPP 01 00 06
i 01 01 08.6
is 01 07 23
iPs 01 0B 47
1PKKP 01 13 1g,O
iss 01 13 52

ud i? oo 56 76,9
i 00 56 39.3iPP 01 00 41.0
i 01 05 53.8i o.t 07 40.01PK{P 01 1' O8.O

De íP OO 56 45.4
North of Halmahera
(t = ti h).
n = 6,.5r M - 6.5 (Up,r(i).
Up: (PP) nay belong to the
group of early pp-phases,
typical for this d.istance
range. Ud: the phases at0l 05 and. 01 0T nay belong
to another shock.

u
n lt .t'7

tl

16 Um iP a9 Zg 1]>.6

16 Ud iP 15 11 18.7
Tad.zhik SSR.

16 40 27.2
16 39 26.9



Up .= Uppsala, KÍ- - Kinrna, Sk =
De

1969
Feb.17 Up e? 01 29

Ki iP 01 29
i o12g

Sk e? 0'l p9
IIa iP 01 29

i 0129
ud. iP 01 29
Itlorth of Halmatrera
(r, = 9o tr).

(cont. )
Un iP

rl.rr

Ud eP
ipP

De eP
ip?

d apan.
h = BO tcn (UprKirUmrUttrne).

_15_

Skalstugan,
- Delary

Um = Umeà, Ud. = Ud.deholmr

1969
Feb. 17

nlTKiiP
ud. i?

I

17
o7.a
08.7
22
05.7
14.6
24.6

01 79 2O.5
01 39 45.5 D
01 39 57.7

48,9

27.6
4+.7

39.3
13.5 C

44,9
03.5
50 l.rnr).

Ki iP
SK iP
ud. iP
De iP
Crete (tt =

07 40 02.1
07 40 27.4
07 40 32
07 40 51.1
07 40 48
07 41 OB.3

og 18 25.6
0g 17 57.6
09 1T 25.6
0g 16 5t.6

15 b!).

sk

17

17

17

It

17

17

tl

North of Halmahera
(tt = w)'

n 17 Ud. iP 01 50 O5.O
North of Halmahera
(n = u).

u1Tudip 01 52 09,4
North of Halmahera
(tt = tt).

ud i? 02 14 06.5
North of Halmahera
(fr = eo nn).

Ud

iP 02 17 52.7

iP 02 48 48,1 Ci a2 49 O2.g
North of Halmahera
(fr = 3O tn).
ud iP 04 13
North of Halmahera
(t = tt).

Ki iP 06 57ud iP 06 55
North of Halmahera
(n = too lm).

Up iP oT 09
IIm iP OT 09
ud iP 07 0g
De i? OT 10Kurile Islands (tt =

17 Up i? OT
ip? 07

Ki iP 07
ipp Oz

(cont. )

40 24.1
40 46.2
79 47.2
40 05.7

Ki eP 20 2T 09
tln 1SKS 20 7T 5jeS 20 58 11
?hilippine Island.s
(n = zo tm).

Ki

Mx
Iix
Mx

Um iS
Gulf of
(tr = i',t).

-:-
n:Lcr sec

E 0.5 15Ir 0.6 16
z 0.8 14

02 1e 52
California

Up iPKP Oj 54 1Z.g
Ki i?KP 05 74 O3.g

isKP 05 ,7 3O.5Um 1PKP Oj 54 O9.g
isK? 05 77 36.2ud. i?KP A5 34 14.9De IPI(P Oj 34 26.1 C
ipPKP oj 34 D4.T

Tonga-Kemqad.ec Islands.
h = 100 kn (o").

Um iPKP 10 DD OB.7
i _ 10 55 15,3ucl e(rm) ro jj zT

Ke:madec fslands (tr = IrI).

Up iSg lt 02 O7.7Sk eSg E 07 52LDn iSg 13 02 47.2Ud iSg 17 03 OZ.1
Southwest 3inland..
ExpJ.osion?

40lt

17

'tBtl

1B

18

18

17

1B De j.P 15 39 36.4



1t

Up - Uppsalal Kj- = Kiruna, Sk = Skalstr.rgan,
De = Delary

Um = Umeà' Ud. = Uitdeholm,

1060
Feb. 1 B

1969IIn iSg 14 01 29.7 Feb. jgUd. iSn 14 02 O9.7
iSg 1+ 02 37,7

Probably southwest Finland..

n19

il 19

tt 20

of 41 17.3
Islantls

ud. iP 04 06 52.7
i 04 06 5B.B

Atlantic Ocean (tt = w).

Ki iP oB 49 48,1
Um eP OB 49 56
ud. iP oB 50 22,1
Sormosa (fr = 6O tcn).

um i (ss) 10 og 16,7

Um i? 13 07 j2.B
i 13 0B 22.6

Up i(p) 18 zz 77.8ud iP 18 22 34.1 C

Up iP 18 78 19.9ud i? 18 5e 3+.9 c

Um i? 18 4l OZ.9

Ki i? 20 79 50,5 C

Un 1PKP 01 1i 1O.O D
New Hebrides Islands
(rt = t9o h).
Um e?KP 03 18 29
ud 1PKP 03 18 74.6De iPK? Oj 18 46,7
Tonga Island.s (tt = tt).

Ki iPn 04 i3 14,2
iSn A4 j3 52,1isg 04 54 o7.o
D = 74O lcn = j.1".

Um iSn 04 j5 OZ.B
iSg 04 5D 39.7

Northern tr'in1and..
Origin time = 04 52 24,
&cplosion?

Ki iP

up i?
i (pp)
iSKS

(cont. )

06 42 06.8

10 0g 01.7
10 12 45
10 19 54

(eont. )
De 1PKP
Ionga-Kermadee
(tt = 160 km).

Explosion?

" 18 Ki iP 14 48 17,4

tt 18 Up iP 1j 14 58.1

t' 18 Ki i-P. 16 19 O7.g

tt 18 Ki ep 16 3l 21

" 18 Up iS 195841
Um iS 19 D9 24
Atlantic Ocean (t = trt).

" 18 Up iP 19 59 79.gi- 19 59 47.4Kj. i? 19 59 56.7sk iP 20 OO OB.g
IIa iP 19 jg 45.1ud. iP 19 59 56.0 C
T/est pakistan
(it = 5O ica).

tt 18 Ki isKP 21 05 45,2Um iPI{? 21 01 24.7
isKP 21 03 57.2ud. isKP 21 04 11.9De iPKp 21 01 j1.O

Fiji Islands (rr = 5?O tcn).
tt 18 Up iP 21 13 4B.g C

mLcr sec
P Zt 0.1 0.5

Ki iP 21 13 41.6 CSk iP 21 14 O7.jUm iP 21 17 4O.B Cud i? 21 14 O1.B CDe ip 21 14 O3.3
Burma (h = 160 kn).

t, 18 Ki ipg 21 70 31.giSg Zj to 41.7
D = 100 tcn = 0.9r.

Origj.n time _ 21 30 14.
r' 19 Ki iP 07 7A 25.5

rr 19 Un iPKp 03 41 O7.Oud ilr{? 07 41 O5.7 c(cont. )

19

19

19

19

19

19

20

20

20

20



-15-
Up = Uppsalar Ki = Kiruna, Sk = Skalstugan,

De = DeIarY
Um = Umeà, Ud = Uddeholn,

1969
Feb. 20 (cont. )

up mícr sec
P Zt 0.1 1.0
Mx E 8.1 21
Ifx i[ 8.5 17
t{x Z 8.6 18

Ki iP 10 0B 44.2 C
i 10 0e 4e.2
iPP 10 12 47
isKS 10 19 16
is 10 19 51

micr sec
I z 0.8 4P zt 0,4 1,3
PP x 0.9 4SKS E 1.5 6
s N 0.9 7
MxE1219
MxNlO20
xfx Z 15 19^
D = 10150 Iflr = 93".sk iP 10 0g o7.o
i 10 0g 12.7Itn ip tO 0B 50.6i, 10 OB 54.4i(PP) 10 12 27i(sKs) ro rg 1Dis 10 19 581PKKS 10 25 

'2.3ual iP 10 Og o7.2
i 10 0g 13.6i 10 15 17.6
i 10 19 5B.BiPK{? 10 25 37.8De ip 10 09 ZO,4

North of HaLmahera
(ir = 3O to).
m-6.52 M=6rl (up,I(i).
Up and Um: (pp) denotes
early ??. Ud.: the phases
at 1O 15 and 10 19 nay
belong to another shock.

20 Up iP
iPP

?
It(x
lfx
Ux

Ki i?
ePKKP

(eont. )

10 43 46.9
10 47 42
micr sec

zt 0.1 1.0
E 6.1 18
Ir 11 21
z 8.1 17

10 47 29.5 C

11 00 41

North of Halmahera
(rr = eo hn).
m=6.6r M-6.4 (Uprfi).
The phases marked X probably
belong to the group of early
P? phases.

1969
tr'eb.20

20

20 ud iP 11 06 59.6
North of Halmahera
(rr = 3O nn).

ud. iP 11 17 79.5
North of Halmahera
(rr = ?o trar).

20 ud. iP 12 28 11.6 C

(cont. )
Ki

?
Mx
Mx
Mx

sk i?
Un iP

isP
ix
iPP
iPKKP

Ud. iP
iX
i?KKP

De i?
iX
iPP

mi er sec
zt 0.6 1.5
E 8.2 20
N 9.1 19
214 20

10 43 50.9 c
10 43 75.6 C

10 44 12.O
10 47 17.1
10 47 28.2
11 00 35.8
10 43 57.9
10 46 59.4
11 0O 27.6
10 44 01.0 c
10 47 14.O
10 48 07.6

17 OB tO.7

20

North of Halmahera
(r, = 7o tco).

Ki e? 12 47 5jud iP 12 44 1g.g
North of Halmahera
(n = eo tn).

It
Um20

20

iP

Um iP 13 OB 4]:.6ud i? 17 Og O1.7
IVorth of Halmahera
(t = 6o ton).

tl Ud. iP 13 19 43.4
13 19 51.1North of Halmahera

(tt = 7o tr).

20



Up = Uppsalap Ki = Kinmar Sk

1969
tr'eb. 20 ud iP 17 42

North of HaLmahera
(ft = eO tn).

ud iP 15 51
North of Halmahera
(r, = Oo ts),

16 -
= Skalstuganr

De = Delary

1969
77.6 Feb.

56.2 tr

Um = Umeà, Ud = Uddeholm,

21

1l

21

20

20 Up eP
ipP
iSKS

Mx
Mx
Ir{x

Ki eP
ip?
iSKS

pP

Mx
Sk ip?
Um iP

inP+.È,+

iPP
isKs

Ud. iP
ipP
iPP

Ki iP 07 23 25.9
North of Halmahera
(r, = 9O tcn).

Up iP 07 35 57.9

Um iP OB 5O 39.7
Alaska (tr = U).

up? ise
IfiL ePs

isg
Sk f\ ePs

isg
unt irs

iSn
-ffiudD isn 11 01 14.1

l"L 4vó 11 01 41.6
, oHway,

B-8,

17 11
17 11
17 22
mi er

E 3.4
tf 6.5
z 5.2

17 11
17 11
17 21
micr

zt o.2
E 4.0
N 5,5z 5.7

17 11
17 11
17 11
17 15
17 22
17 11
17 11
17 15

42
52,7
17
see
18
20
1B
24
33,7
53
gec
1.4
18
21

19
55. B
51.7
38.6
14
00
48.9
57,5
40.0

11 01 59.6
10 59 14
10 59 52.8
10 59 iB
10 59 57,6
10 59 51.1
11 00 05.7

Mx
Mx

Um21

66,4 ? 14,
0rigin time = 10 ,8 2+.
Solution ehecked. with
read.ings from Norwegian anc
Finnish stations.

11 57 19.5

North of Halmahera.
h=354(upri(i,unrud.).
M = 6.1 (uprKi).
pP Ís bigger than p
(on Zr).

zo
25
26

20 Up
Um
TTÀ

20 Up
Ki
ual

n

Um20

ip 17
ip 17
iP 17

20 19

21 58

03,5
52.7
05.5

37,9

14.0

20 ud. iPK? 18 16 32.4
îongan-Kermad ee Island.s
(n = eeo no). JNl -r

iP
J--r

_L-r

i
eP
ì
eP
a

Ki21 18 0g 52.2

18 44 75.7
18 45 18.7
18 45 16.5
1A 45 30.5
18 44 43
1A 44 46.1
18 44 05
18 44 17.2
kn).

iP 19 40 30.6eP n4a11
eP 19 40 72i 19 40 5a.2

21 Up
sk
Um

North of Halmahera
(fr = eO to).

l_.H

rtÀ

De

iP

ffiisg 17 34 37.5isg 17 14 +5,4
17 3+ 17.O

iSg 17 j5 O4,j
udD eqn 17 76 02

Nordlancl, NilWfr
66.4"Nr 14.8"8.
Ori.gi_n time = 17 73 10.
Explosion?

20 ud
Greece (rr = 4o



Up = Uppsalar Ki

17-

= Ki-runae Sk = Skalstugan,
De = DelarY

Um = Umeàr Ud = Uctd.eholm,

1969
Feb. 21

tt

22

up i(p)

Um ePiG
De 1PKP
Ionga Islantls
(t, = 4O tm).

iP
iP

i (p)
i

Um eP
utr i?
Albania.

Ud ÍP

Ud. iP

1969
Feb. 2220 45 

'4.5
21 05 29
21 05 47.4

53 00.4
52 47.2

22 02 10.O
22 02 15.1

21

(cont. )
Dei-
îonga-Kernadee
(h = 240 h).

Up eP 1e 07
Ki iP 18 06
Um 1P 18 07
ud iP 18 07
North of Halmahera
(rr = too 5o).

12 74 10.2
Islantls

12
55.7
01.2
20.1

Probably local.

Up i? 27 46 j4.1 C

Up iSg 12 3B 26.2
Um iSg 12 78 59.2
ud. iSg 12 79 27.1
De eSg 12 39 54
Xsthonia-Gu1f of 3inland.
Ekplosion?

17 11 15.4
1t 11 18.7

15 1B 22.5

Ki i?n 15 0B O5.2
iSn 1j OB i5.5
ilgl 15 09 oQ.4
D = 470 l0r = 4.2".

{In esg 15 10 36
Nor.thvresi Russia.
origin time = 1j 06 57.
kplosi on?

t6 45.1
76 46.7
36 74.7

22

21
21

21 Up
ud

22

22

22

21

21

22 Up jJ
i

Ki i?
Um i?
ud i.P
De eP

1

22

22

22

Up

up i?
i

tl iPud.

22

22

oo 40 26
00 59 54.4

02 29 56.6

07 38 27.2

04 51 01.5
o+ 5't 06.7
04 50 54.8 C

04 50 56.5 C

04 51 17.9
04 51 20
04 51 24.1

10 0o 04
09 59 10.7
09 59 38.7
10 00 12.8
10 00 25.5
(rt = Zo tn).
10 04 34.8

10 75 12.4

22 Up iP
i

De i?

17
17
17

22 Up eP
Ki iP
Um i?
ud. i?
De iP
Kodiak Island

Up iP

Ki i (p)

De 1PKP
(cont. )

Ki iPn 10 51 08.6
iSn 10 5l 46.1
isg 10 52 01.6
D = 17O lffn = 5.O".iSn 10 D2 27.1
isg 10 52 5B.B

Northern Fin]-and..
Origin time = 10 50 20.
Scplosion?

Up 1PKP 18 30 1j.7
micr sec

PK? zt 0.1 1.0
Ki ePKP 18 70 04
Un 1PKP 18 70 06.9

i 18 70 14,O
isKP 18 57 25,8

ud. iPKP 18 50 17.3
De iPKP 1B 50 2e.5
[onga-Kerrr.ad.ec Islan<is
(tr = 140 km).

22

22

tl

Um

It Up iP
1

i
Kj. iP
sk i?
(cont. )

20 47 08.0
20 +7 12.2
20 47 77.6
20 47 01,9
20 47 24.O22 12 34 06.7

22



Up = Uppsalar Ki-

18-

= Kirunae Sk = Skalstugan, Um = Umeà, Ud = Uditeholm,
De = Delary

1969
Feb. 22 (cont. )

Um i? 20 47 oO.2
ud iP 2a 47 21,7
Ind.ia (fr = 5O m).
Um iP 20 5e 59.6
ud. iP 20 57 15.1
North of Halmahera.

Ki iP 23 11 79.7
irÌn iP 27 11 43.O

isKS 27 21 50j-s 27 22 32
iss 23 70 05

Ud eP 27 12 OO

Sanda Sea (fr = 540 tr).
ud iP o0 17 44.1

Up i? OO 50 34.3
i(pp) oo 54 29.1
iPP OO 54 t7
i oo 54 44.7
is 01 01 5+
iPS 0.1 a5 27

mi,cr sec
P Z 1,7 6
P Zt 0.1 1.5
PPE2.55
PPZ4.25
P? ,Zt 1.3 2.O
ItE E 47 18
MxN7i19
Mx Z 49 17^
D = 10900 kn = 98".

Ki i.P 00 50 27.5
i(pp) oo 54 16.2
i?P o0 54 19
is 01 01 37

micr sec
PEo.g7
P22.67
P Zt 0.5 1.8
PPE6.67
PPNO.gT
PPZ9.67
PP ,Zt 4.7 7.Os N 12 15
MxE6018
MxN9921
l\[x Z 76 18^
D = 10650 t@ = 96".

sk iP o0 50 45.2
i?P oo 54 52.A

(cont. )

1969
tr'eb. 27

c

^

27 Um iP 02 21 26.1
i 02 21 36.5

Japan (rr = lo t r).
Up iPP 02 ,4 39.7
um e(pp) 02 74 15
De iPP 02 75 O2.7
Celebes (rr = r).
Um eP 05 74 D7

23 Up i(pp) 06 21 12.8
m].cr sec

Mx E 1.7 18
I&i N 2..4 20
Mtc Z 2.7 1e

Ki 
;" sec

Mx E 1.7 19
I\[x N 2.O 20
Mx Z 2.7 19

sk iP 06 17 28.8
Um eP 06 17 11

i 06 21 22.2
ud. iP Q6 17 36.2

i(pp) 06 21 34.o
Celebes (tr = ? t*).
M = 5.8 (uprri).

upPi+
iFC 11 20 57.5stfi4

- iSg 11 19 71.7r-In9í+

(cont. )
Un iP 00 50 26,0 C

i.(pp) oo 54 16.8
i?P oo 54 27
i oo ,4 11,2
is 01 01 42

ud. iP oo 50 +5.1 c
i(pp) oa 54 +5.8

De iP OO 5O 4B.B C

i(pp) oo 54 5o.o
i 00 55 06.6

Celebes (tr = t5 1@).
m=7.OrM=7.4(uprfi).
îhe phases marked as (ff1
belong to the group of earl;
PP phases.

íSs
ud} ipx

iSn

11 21 1g.O
1 1 18 5O.3
11 19 71.8

22

rr

il

27

23

27

27



-19-
Up = Uppsala, Kl = Kiruna, Sk = Skalstugan, Um = Umeà, Ud = Udtteholm,

De = DeIarY

1969
3eb. 23

Origin tise - 11 17 40.
SoLution ehecked wi-th
readings from lVorvregian
stations.

'12 17 0B.g
12 17 21.6

12 52 7g.B
12 52 59.6

1969
Feb. 2+ (cont. )Un iPKIe AO 3B 72.1iss 0o 4t 43

ÍPKKS 00 42 20ud iP oo 2t o5.1
i oo 2t o7.4
ipP O0 27 58.5IPKK? 00 ,B 19.8

Taninbar Islands.
h=1r0h(KirUnrUa).
m = 6.4, M = 6.0 (Uprri).
M not comeetecl for focal
depth.

oo t2 56.3
oo tz 58.5 D

01 01 59,0 c
01 02 oo.4
01 02 1O.5

Up iP 01 14 DO.5Kl j.P 01 14 32.9Um i? 01 14 55.4ud iP 01 14 55.9
Molucca Passage (ft = t5 ho).

Ki eI 05 14
mi e:l sec

Mx E 0.6 20
Mx N O.7 18
Mr Z 1.O 18

Celebes (tr = w).

Ki eP 11 53 ZO

Ki e? 14 16 1e

Ki iP
Um iP
U'T iP
Ilîinclanao (ir

Ki iP

Um23 iP
i

23 Up iP
ud iP
Ryukyu Island.s
(tt = 110 hn).

Up i?KP 14 j4 26.4
Um iPKP 14 i4 33.1
South Sandwich Islands
(n = lr).

Up iP
ud. i?

Up iP
Ucl iP

i

24

2423

24
24 Up iP

iS
eSS

1\[x

Mx
I'[x

Ki i3
ipP
i(pp)
iPP
iSKS
iS
ePS
ePKKP
iSS

P
SKS
s
S

Mx
Mx
X[x

Sk eP
iPP

Un iP
i
ipP
iPP
lSKS
iS

(cont. )

oo 22 57.4
oo 54 47
00 42 18
mi cr sec
1.1 20
2,7 22
2.2 22
oo 22 42.9
oo 2t 15.O
oo 26 31.9
oo 26 57.1
oo 33 0g
oo t4 18
oo 36 02
oo 58 77
00 4t 42
micr sec
o.1 1.5
o.7 50.8 7
0.6 g

1.9 20
2.O - 20
3.5 21
oo 23 06
oo 27 35.2
oo 22 47.7
oo 22 49.1
oo 25 18.2
oo 27 11.1
oo 33 18
oo 34 22

iSKS
iPS

uit iP
ip?

15 38 06.8
15 38 11.8
15 78 37,8

= 50 h).

15 41 26.2

16 55 O7.1
16 55 72.2
17 05 35
17 07 33
16 55 zo,t
16 55 31.9

24

E
iv
z

24

24

24

24

zl
E
E
N
E
N
z 24 Ki i (p)

um i (p)

North of lfaL:m.ahera.
h = 40 rq (ua).
îhe phase ctenoted. (f) at Kj-,
Um could be pp.



-20-
Skalstuganr Um = Umeàr Ud = Uddehol-m,

= Delàr}
IIp = Uppsala, Ki=

1969
Feb.24 Ki

Kirunar Sk =
De

1969
Feb. 25iP

iP

19 28 7O.7

20 29 15.8

22 56 3O.B
22 56 13.9
22 56 18.4
22 56 75.5 D

22 57 17.7
22 56 2A.6
22 56 26.4
22 57 08.6

(un,ua).

01 40 02.5
01 79 40,2

(rr = lr).

01 48 17.1
01 48 00.4
o'1 48 06.2
micr sec

zt o.2 1.0
01 +B 21.8
0't 48 05. 9
01 58 35
01 59 07
01 48 25.2

= ?o kn).

02 1+ OB,3
02 13 58.3
02 14 O2.5
02 14 15.4
02 14 1B.g
02 14 06.2

= 15 1cn).

o5 30 22

04 10 55.8
micr sec
o.1 0.5
o+ 10 54,6
04 17 43.6
04 10 50.6
04 11 19.7
04 10 45.4
04 11 19.7
04 12 09
04 12 37
04 17 51.7
04 10 57.7

(cont. )
ud ix 04
South of Kermadec
h = 75o kn (un).

Ki iP 05

11 71.4
Islands.

16 54,6

Up eP 07 51 3z
.i n7 tr1 zÉ, AL V I J | )v.v

is 0B 01 ,6
micr sec

P Zt 0.1 1.0
D = 9400 lm = 84 1/2".

Ki iP 07 51 24,4
micr sec

P Zt 0.1 1.0
sk j.P 07 51 15.0

i 07 51 'î8.4
Un iP OT 51 71.7

í 07 51 75.4
is oB 01 57

ud iP 07 51 22.8 D
De i? 07 51 29.2
Honduras (t = t5 kn).
m = 6.0 (uprfi).

Ki ÍPn 10 07 47.O
i-Sn 10 0B 45.9
iSg 10 09 09.4
D = 540 lflx = 4.9",

?robably northwest Russj-a.
origin tlme = 10 06 70.
Explosion?

Up iPI{? 1O 54 55.7 T
i 10 55 01,9

micr sec
PKP Zt 0.1 0.7

ud. 1PKP 10 54 56.8
Tonga-Kermadec Islands
(n = 6o m).

Um iP
ud i?
South Atlantic
(n = tr).

up i?
iSn

Ki iP
Sk eP
Um iP

iSn
ud iP
(cont. )

ud24

24il Up iP
Ki iP
SK iP
Um iP

ip?
Ud. iP

l-
ipP

Colombia.
h = 'lB0 hn

Ki iP
Um i?
Arabian Sea

P
SK 1P
Um íP

iSKS
iS

Ud iP
Irtind.anao (ir

Ki iP
SK iP

Un iP
i

ud i?
- t.Hono.uras \n

1(r_ e.E

Up 1PKP

PKP ZI
Ki iPKP

iSKP
SK 1PKP

ix
Th iPK?

ix
ipPICP
is?KP
iSKP

Ud. 1PKP
(cont. )

25

1)

n 25

25 Up iP
Ki iP

i

il

25

25

25

25

25
25 13 17 30.O

13 17 05.8
0cean

15 48 29.7
13 52 07.4
17 49 11.2
17 49 19
13 48 57.5
13 55 16.7
15 4A 47.2

25



Up = Uppsala, Ki = Kiruna, Sk=
De

21

Skalstugan,
- Delary

1969
Feb.

Um = Uneà, Ud. = g44"ho1me

Nordlantt, Nolwayl
66.4"N, 14.8"E.

.r oAo

Feb. 25 (cont. )
Uat iSn

f-îurKey (h

Ud

South
(t-

KiK ise
SlcA iSg
IIn g iSg
ud$ ise
(*cnt. )-

25

ft 25 Up iP
eS

Ki

sk
Uxn

17 52 36.5
= 50 lim).

'14 18 25.7
14 28 36

mt_ct sec
Mx E 0.6 16
lúx N 0.5 15
I[x Z 0.7 1j
eP 14 18 36
i.P 14 18 42.3
is 14 29 21
iP 14 18 17.0
i 14 18 21.5
Atlantie Ocean

N).

Origi-n time = 17 73 21.
Explosion?

eP 1e 27 19

iP 02 17 11.9

iP 04 36 57.8

Up iP 01 51 17.7
is 01 37 56.2
i.Ie1 01 34 55

m].cr sec
Mx E O.4 B
Mx N 0.6 B
MxZO.47

Ki i? 01 t2 2B.B
i 01 57 4O.5
ilgl 01 39 02.6

mi-cr sec
MxE0.69
I{x N O.3 10

sk iP 01 31 40.7
1W2 01 76 75.5Um eP 01 71 i4
i 01 15 5g.g
ilel 01 7T OG,j

Ud. eP 01 70 56
is 01 17 24.7
iti 01 34 11.6

De iP 01 70 04.6 C

i 01 70 26.5
iIlgl 01 32 42.9

South Germany (fr = Zl tcn).
lI = 4.3 (Up,Ki).

Um iS 01 57 t7
isS 01 57 21

ud iP 01 43 35.6 C
Celebes Sea.
h=6701@(un).

Ki25

26

25

25

25

Up iPKP 15 01 ZF .6
Ki iPIe 15 01 11.2 C
sk 1PI(P 15 01 22.0
Ito iPKP 15 01 17.2 C

i 15 01 31.7ud. 1PKP 15 01 27.1
New Hebrid.es Islands
(r, = t3o h).
Ki iP 't6 33 Or.2

micr sec
Mx E O,Z 11
IVbc N 0.5 1T
Ltx Z O,7 17

Um iP 16 33 jT.O
i 16 74 07.9

ud iP 16 34 41,O
i 16 54 50.5

Svalbard (tt = it).

Ki iPe 16 5j OB.B C
iSg 16 55 19.3
iRg 16 55 ?7.9D = 90 lcn = 0.8".

Un iSg 16 j6 39,O
Probably explosion at
Gàllj-vare, Swedish lapJ.and..
Origin time = 16 54 53.

26

26

26il

Ud

ud

17 74 50"1
17 34 54.5
17 75 17.+
17 36 47.9 09 57 12.9

25



(eeartf,
UnÉ- iS
Nortlwesl Rugsia,
67 .2"Itr, 73 .1" E.
Origin time = 09 52 09.
Ekplosion?

Up = Uppsalar Ki = Kinma, Sk =
De

1969
Feb. 26

Ki

-22-
Skalstugan, Um = Umeà, Uc[ = Ud.d.eho1m,
= Delary

1969
Feb. 27

fl

26 Up iP
Ki iP
SK iP
ud iP

a

De i?

11 22 47,6

12 25 17,5

12 41 0'l .8
12 42 08.2
12 41 41.5 C

12 41 Ag.7
12 41 1g.g
12 40 3g.O

17 50 77
17 50 36.8

(eont. )Un iSg
udi

isg
De iSg
Esthonia-Gulf
Xxplosion?

Um iP

Sk eP

Ud eP

Ki i?
sk iP

i
Un eP

i

up i (p)
Um iP

i
ud iP

ud. i?

Up iP

11 54 02,9
17 54 05.8
17 54 31.6
17 54 57,O
of Fin1and..

14 02 12,0

14 58 47

16 35 t9

17 35 16.2
17 35 22.6
17 35 29.8
17 75 23
1T 7' 44,6

21 17 24.9
21 16 45.1 C

21 17 05.1
21 17 74.5

21 27 10.9

21 46 23.4

il

27

27

27

27

iP

iPUm

26

26

27

27

27

28

il 26

26

Dod.ecanese Island.s
(n = e5 tn).
Kí eP 13 5j 1j

Ki iPn 14 36 Z?,2
iSn 14 77 1 1.1
iI,el 14 37 2*.6
D = 460 1@ = 4.1".Sk eSg 14 40 j7Un iSg 1+ 38 j9.7

Northwest Russi_a.
origin time = 14 1, 16.
&plosion?

Ud

iP 15 07 40.8

iP 16 56 79.1

Up iP oZ 4G 40.5 Cis 02 51 74
micr see

P86712
PN5'12
? Zt 7.3 0.7
s E 1960 25
SNB5O20
Mx E 2520 24
Mx N 2620 zj
D = 53OO laa = 29 1/2" .Kl i? 02 47 36.5 C

m:icr sec
P 868 6
PN656
?z12AB
P Zt 8.4 1.O

sk iP 02 46 49.7 CUm iP OZ 47 1Z.O Cud iP 02 4A 28.8 CDe iP 02 4A 08,6 C
Atlantie Ocean, off portugal
(tr = zo nn).
*, = 7.77 M. = 7.9 (Uprfi).
(cont. )

tl

19
19

Ud26

26

26

26

26

27

Ki eP
i

Um i?
Utl iP

Um iP
i

Ki i?

Ud. iP

ud i (s8)

Up iSg
Ki iSe
u r"(cont. )

14 22.3 C

14 20.2 c

27

27

21 01 00.5
21 01 16.1

04 16 16.9

12 08 42.7

12 19 54.8

17 5t 29.5
13 56 O4.g

27



:'
I

up = Uppsalar Ki

,23_

= Kirunar Sk = Skalstuganl Um = Umeà, Ud = Uddeholm,
De = Delary

1969
Feb. 28

1969
Feb. 28(cont. )

16e amflitudes given for
long-perlod record.s at
Up derive j-n this case
from Wiechert. Clear plr
waveg.

up i.?
Ud iP

n 28 Up iP 04 51 +2,O
mLcr sec

P Zt O.7 o.g
Ki iP 04 t2 37.9

mLcr sec
P tzr 7.1 2.5

sk iP 04 31 51.1
Í o+ 32 04.5

Um i? 04 72 17,4
Uct j,P 04 71 70.6De lP 04 71 O9.B
Atlantic Ocean, off
Portugal (fr = U).
m = 6.f (uprKi).

28

28

Um iP 18 7tud. iP 1e 70
Atlantic Ocean, off
Portugal (n = lr).

ud i? 19 77

(cont. )
ud iP
Kanchatka (fr

De i?

Markus 3àth
December 1, 1969

17 57 46.6
= 60 kn).

15 17 70.8

15.4
77.O

48.8

46.5
5A.5

21 +3 17.7
21 47 39,4
21 43 4O.3
21 44 16.2

21 47 13.3
21 47 7B.g

28 0t 18 7B.g
07 18 4+.5

J-P oB 0g 52.2 il

Um iP 15 27 18,6ud iP 15 26 75.5
Atlantic Ocean, off
Portugal (n = e5 no).

ud. iP 17 52 O4.1

Um i? 1B 22 D9,B

28tf

28

n

c
(1

ud.

28 Um

Ud

éó

28

28 Ki
ud.

21 24
21 27

28 Ud Urr28

i?
i?

iP
i
iP
e

iP
i?

28 Up iP 10 05 07.4Um i? 10 06 ZB.z
i 1A 06 46.2

ud iP 10 05 45.1
i l0 06 0B.B

Atlantie 0cean, off
Portugal (f, = Z5 fo).

12 05 17.8
12 05 42,7

C

Ud iP2e

28 Up -:-
ml_ cr sec

Mx E 0.9 19
Mx N 1.5 19
l\{x Z 1.7 17

Ki- 
._nLcr sec

Mx E 1.9 ZA
l\{x N 7.7 ZA
I[x Z 3.2 20

Ilm eSS 15 49 27
Celebes (tr = 5O tr).
L{ = 5.6 (UPrfi).

tt 28 Up iP
(cont. )

17 57 +2.4



r: il: S ei.snological Institute
Uppsala

Uppsala
Kinrna
Skalstugan
Umeà
Udd.ehoIm
Delary

t.!tDÍ

Up
Kj-
ùK
Un
Ud
De

00

00
00
00
00

eP
iP
iP
i
eP
e

lup
Ki
Um

ud.

sll>l.5rt{r
67:50.4 r N,
63"74.8tN,
67:+8.91N,
60:05.4 tN,
56- 28,ltN,

51 04
51 23.7
51 01.8
51 12.9
51 71
51 .47

30 58.2

10 59 36.2
11 00 07.1
11 00 17.2

Islands (fr = eO km).

ri

il

Ki i (ss) 01

Um iP OZ 1t 21.8
i a2 17 70.6ud iP 02 13 52,71 02 14 07,2

Japan (t = OO tn).
If the second. phases are
pPr the foeal d.epth
becomes JO hr.

t(i R iPn
iSn

SkA eSg
UnQ iSn

Origin time =
I F]mlosion?

f th a uvlJ 4+

ipP
Sk eP
Um iP
Ud. iP

inD+P4

OB 18
oB 19

20.7
14.9

Ìrua
OB

tî

Kurile Islands.
h = z!0 hn (UprUA).

Up i? 11 OO 02.6
(cont. )

;' i'f,s Îstrff

SEISMOIOGI CAI SUIIET IN

uPps A13,, KIRUNA, t *AtS TUGAN, UMEL,

UDDEHOIM and DEIARY

llo^7. arni
20:25. or E;
12:16.81Ei
2Oi14.2tEi
17156.4tF.i
13" 52,1 | Ei

MAnCH 1-51r 1969
a a a. a a a a a a t a t a a aa a a a a a a a

1969
I\{ar.

h = 14 n
h=390n
h=580m
h = 16 m
h=240m
h = 150 m

(cont. )
Urc iP
Ud iP

I

Kurile

Um iP 12 24 27.9

Uro iP 13 +O 20.O

Up iP 15 0B Or.7
i 15 A8 11.7

Ki iP 15 07 59.3
i 15 OB 05.0

sk j_P2 15 OB 3O.7Um iP2 15 0B 01.8
ud iP 15 0B 21.8

i 15 0B 27.6
De iP 15 OB 24.6
Kirghiz-Sinkiang (fr = .tt).
Double P, ef Feb. 11, 1969,
22 16. Sk and Um have
recorded. only the second p.
If the second phase is
interpreted as pp, the focal
depth becomes 25 I@,

ud iP
(cont. )

12 49 0B.B
12 50 05.0

4 
- Ta | !

12 50 48.4
i@
.ie- 4^ r^a,)g 12 >Z 58,1

n
origin time = 12 47 5:-.

Lp:rplosiont
ifs.l-__nR 'to._%
r@

oB 22 14
oe 20 oo.3

{i- 08 ee 16r?

eg

, 72.7
17 08.

10 48 59.0
10 49 11,5
10 48 45
10 48 72.5
10 49 07.8
10 49 1+.7

19 OB 58.7



Up - Uppsalal Ki = Kiruna,

1969
Mar. 1 (cont. )

udi19

-2-
Sk = Skalstr.gan,

De = Delary

1969
Mar.

09 10r0

Um = Uneà, Ud = Uctcteholn,

(cont. )
KÍ

Mx
Um eSS
Celebes
M = 5.6

micr gec
415
28 59

kn).

Up iP 18 07 04.5
I 18 0? 18.8

Um 1P 18 07 35,9 C

il 18 07 57.A
ud i? 18 06 53,3

i 18 07 14.8
AtLantic Ocean, off
Portugal (n = 

'zo kn).

Um iP 21 5t O7.B C

Up iP 22 75 50.9
1 22 54 OO.O

m:[cr gec
Mx N 1.6 20

Ki eP 22 37 79
micr sec

Mx E 0.6 17
Mx I[ 1.2 19

Um 1P 22 7t 43.8
udt iP 22 34 O5.5
Mind.oro (f, = 5o i.r).
M = 5.5 (uprKi).

Up 1P 22 75 43,5
i 22 75 46.5

Ki iP 22 55 
'1.2Um iP 22 75 74.6Ucl i? 22 35 54.8

Minttoro (fr = eO kn).

Minttoro (ft =

up i?
t-
is
iPcP
i^Ii
itgl
ilg2

PN
PZ
P Z't
SE
SN

(cont. )

01 03 52,3 D
01 o7 53.9
01 07 7e
01 0B 01.O
01 ag 31
01 0g 55,6
01 1A 42
micr sec
o.B 2
o.B 2
o.4 1.2
2.4 6
7.2 g

z 1.
14

(r, = 5o
(up,ri).

il

2UpiP
K1 i?

05 01 01.8
05 00 45.6
m'icr sec

P Zt O.1 1.0
Um iP 05 00 iO.T
Uct lP 05 01 09.9
Halmahera (h = 140 h).
Ske

isg
ud 1?g

iSn
isg

Up iP
ipP

Un lP
ud i?

ipP

K1

Mx
llhc

(cont. )

06 55 46
a6 15 53.1
06 ,5 42.7
06 76 O4.5
06 76 09.5

1t 07 36.0
17 07 47.7
17 07 0B.g
1t 07 77.5
1t 07 45.2

Southern Norway.

De tP AB 52 33.6

A].eutian Island.sr
h - 3o rm (uprua).

Up iPm 14 14 42.7i 14 15 03.6
ud IPI{P 14 14 45.1De lPIr? 14 14 55,1
Tonga-Kermad.ec I slands
(r, = 450 nn).

22 49 24.7
22 49 45.6

50 kn).

2Vn tP
UdI iP

up

Ivlx
Mx
Mx

;;" see
E 0.8 17
N 1.9 19
z 1.4 1S

-:-gu_cr gec
E O.B 17
N 1.2 19

KiR ePs o, 44 1t
iSg 07 44 4O,3ur6 isn o5 4j oT.1w

UdD eSs a7 47

E.
, Origin time = Ot 47 51.
I Expl-osion?



Up = Uppsalar I(i = Kirunar

-7-
Sk = Skalstugan, Um = Uneà, Ud = Uddeholn,

De = Delary

1969
Mar. 7

IiILQr sec
2,2 B

15 12
15 15
20 13
lcn = 20 1/2" ,
01 05 o5.5
01 0g 51
01 10 0B
01 15 17
micr sec
O.3 1.,
2,2 10
lc( O

11 13
6.8 14
9,7 19
lm. = 2B-.
01 04 37.8
01 0B 12.6
01 11 47,5
01 12 41,4
01 a4 27.8 D
01 04 55
01 0B 07.5
01 0e 41
01 0B 5't
01 04 03,1
01 07 27.0 D
01 07 4O.+
01 og 38.7
ha)'

Um iP 14 11 20.8
i 1+ 11 27.6

ud iP 14 11 76.6
Vfest Pakista.n (f, = I{ ).

/,\\conf. /
vy

1969
lfar. 3

Mx
nk
X{x
n

Ki iP
iS
eSa
iti

Z
E
N

z
27OO

PZI
SN
ù/J

MxE
I'{x N
IvIx Z
D = 31oo

SK iP
i-PcP
iPcS
itgl

Um iP
L.Y.E

i-PcP
iS
i_Sa

Ud. iP
De iP

iPP
1tg2

f-'Iu-rKey \fl = 4

Up iP
ipP
iPP
iS

Up ÍPKP
Ud iPK?
De iPKP

Up

Mx
Ki el

ltfx
Mx

Up iP
i
1 V^ W

P
l!l_ ]-y
(cont. )

15
1q

15
15

micr
N 1.6

1'7 74| | J9

micr
N 1.5
Z 2.8

o0
00
o2
o8

06.9
18. 5
70,3
51

mi cr sec
P Zt 0,6 1.0
Mx E 5.O 22
IIx N 5.8 18
Mx Z 6.5 17
D = ?200 km = 65'.

Ki iP 14 59 1+.1
micr sec

P Zt O,5 1.0
Mx E 5.6 17
eix N +.7 17
Mx Z 9.2 18

sk i? 14 59 50,4
Um iP 14 59 7B.B

ipP 14 59 5o.7
i?a 15 07 71
is 15 07 51

(\

o

ud. i? 15 00 10.4 C

ipP 15 OO 21.9
De iP 15 0O 51.3 C

ip? 15 OO 43.1
iPP 15 03 00.8

Ka.uchatka.
h = {0 tm (UprUnlUdrDe).
m = 6,'7t M = 5.8 (UprK:-).m = 5.?, M = 5.8 (uprri).

Up iP 06 e9 2O.7
i 06 29 2+.7

mi-cr see
? zt 0,1 0.6

Ki iP 06 29 24,4 C
sk iP 06 29 42.8 C

Um iP 06 29 17.2 C
ud iP 06 29 16..2 C
De iP 06 29 37.6
Iibet-India (n = aO nn).

06 75.7
06 56.8
06 16.4
06 79.4
06 22.6
06 45.7
06 42.2 D
07 o5.2
f-.tuprKr, um,

17 09 51.2
17 09 53.2
17 'lA O2.g C

sec
20

sec
21
21

N).SUpiPog
ipP 09

Ki iP Og
ipP 09

Um iP 09
ipp 09

ud. iP og
ipP 09

le1,te.h=90 lo
ud ).

Samoa Islands (f, =
M = 5.9 (uprri).

01 52 75.5
01 52 4g.g
01 56 1O.g
mi cI sec

zt 0.1 0.5
01 51 37.8

--
-



up = uppsala, Ki = Kirunae Sk =
De

-10-

2A 17

29 34.5

Skalstugan, Um = Uroeàr Ud. = Udd.eholne
- Delary

,r 15 Ud I (p) 21 14 07 .BKi i?g 22 53 38.3iSg 22 D3 +9.7iRe 22 53 5t.T
D=100 lm*0.9

Um iSg 22 j5 O3.O
?robably explosion in the
GàiLlivare area, Swed.ish
lap1and..
Origin tlme = ZZ 57 ZO.

09 00 04,2
09 02 28.4
0g 17 43,7
oB .59 36.1 C

09 00 20.6
og a2 59.5
09 03 55
09 09 37
09 10 4e
og 17 75,2
0B 59 26.6 C

og oo 11.3

h = 1BO kn (up,Kir.SkrUmrUd).
m=5.9tM=5.7 (uprKi).
M uneorrected for focal
d epth.

1969
Mar. 17 Up iP

Ki iP
ùK l--H

Um iP
Ud. iP
Java Sea (fr

r' 14 i{i e(sn)
i (ler )

ll l./ Trh +,T wp .P
ipP
iPP
eS
l_

PZ
nD 17
Yr4
pP zl
P?Z
PP ZI
SE
MxE
MxN
l\[x Z
D = 9550

Ki iP
ipP
iPP
iS
esS
iPIa(P

P
P
nPy4
ntJ

PP
a

s

Mx
I,,[x

Mx
t, 

-

ùK LY/\
| ó^ht I
\vvrrua /r

z
zl
z
zl
zl
E
N
E
N
Z

o? trn

20 52 46.7
20 52 +1.1
20 52 5B.O
20 5Z 41,2
20 52 55.7

= 500 kn),

(̂\

(1

1969
L[ar. 14 ( nnn* \\vvrrua //

Sk ipP
iPP
iPKK?

Um iP
ipP
iPP
ipPP
iS
isS
iPKTP

ttd r p

ipP
Ilicaragua.

06
UO 'to

tv

UM IY
i

1Ar-î AA Aó 
'V\'/ ZO. O

01 03.2

14 UP iSg 12 44 48.6Um iSg 12 45 17./,Ud iSg 12 45 47,3
Esthonia-Gulf of Finland..
Explosion?

oB 59 36.6 c
09 00 22,1
og 03 o1.7
09 09 40
09 11 11
micr sec
UeÒ
n^voJ )
0.'î 1.0
l.)
0.1 1.2
a^
lt4 Ò

1.9 202.3 zz
2.6 20
km = ggo.
oB 59 29.4 C

09 00 14i.O
09 02 47.A
09 09 3+
09 10 45
09 17 38.4
mier gec
17-lI'J I

0.1 1 .5
1^trr.'t )
1.3 2.5
o.2 1.5
1.7 B
o.B g

2.5 15
1.4 18
1.9 20
km = B4o:'
oB 59 19.5

1Atl

1Aat
ll

TTn + /t\+ \r -/

UM ]-'H

ÎT- J nrrhup J-_rt\f
SK iPKP
Ud iPKP

l-
Kermadec Islands
(tr = 130 kn).

1+ 12 72.9
14 12 26,6 c

14 17 51.1
14 17 47.0
1+ 17 51.9 C

1+ 18 06.7

t)ll TTn iDIf
Kì 1P

SK iP
um l_-g
ttd ì p

Japan (rr =

lTn iDTJ

Ki iP
rrcont. /

a3 13 O2,1
o5 12 1',f .1
03 12 52.2
03 12 57.O
03 13 07.7

N).

71 04.0
50 15.2

o4
o4

n

C

isg 18 35 +o.+skd eSg 1a 75 44
@Um iSg 18 34 OT.7

66.4"Nt 14.8
Origin time
Explosion?

IR



up = Uppsalar Ki

11

= Kinrnal Sk = Skalstugan,
De = Delary

Um = Umeà, Ud. = Udd.eholnr

1969
IJar. 15 (cont. )

Un ÍP
Ud. iP
Okhotsk Sea

Um iP

Ki

tJoy
ÙIar. 15

il

t\
\con-c. /
vu 4"6

Um iP
a

Up iP
Kl- l-.?
ùK LY
Um iP

I

Ud iP
Carlsberg

t)

01 70 77.5
04 31 0B.B

(rt = 5zo tr).
06 36 07.1

Pr^otrrLhl v irorthwes t
Origin time = 20 59
Explosion?

15 Ura iP 22 +7ll

31 3B.O
11 40.1 It
7.1 È. r'. Z.'/ | )+. )
32 11.5 C

72 57.1 rt

32 58
32 20,0
56 55.+ rt

31 51r.7 C

21 03 10 AI J a'l

Russia.

47 ,61R TTó {Dt -) u! rr
i_

iPn
J\I - 'r

iPn
Sk ePn
Um iPn

!U

Ud. iP
n
n

16

lo

IO

OB

UtJ

OB

OB

OB

OB

OB

OB
OB

03 01 56.3
05 02 02.2

Um 1PKP O5 42 19,1 C

loyalty Islands (n = tr).

Ridge

20 44.6
21 17.2
21 1+.1
20 57.2
21 06.0
20 56.2

(rr = ll).

14
4Ar.f
1tt_l

Caspian Sea (tr = 45 tcr).
lhe average group veloeity
of Pn is Br52 lo,/sec for
this case.

15 Ki iP 11 58 18,1
Um iP 11 58 23.O

ipP 11 58 32.7
Ceram Sea. h = 55 ]q1 (U*).

iP 12 45

Up ÍP 16 05 3B.O
ipP 16 Oj j2.3
is 16 14 57

micr sec
P zt 0.2 1,2
s lt 1.0 6
Mx E 2.8 21
l,{x N 4.3 18
Ltr Z 5.7 18
D = BOOO lcrn = 72o.

Ki iP 16 01 57.O
iPP 16 07 2O.g
is 16 13 40

micr sec
P Zt 0.1 1.3
S N 1,4 B
Mx E 5.6 20
Mx II 5.3 18
l'[x Z 6.1 18
D = 72OO km = 6,50.

sk iP 16 05 3O.5Um iP 16 05 15.1
ip? 16 05 29.5
is 16 14 15

+
4
AT

il

16

Un

Up

.ttr
r)

t)il

IOr i

32,5 C

ÎJ' J

sec
o.7
18
20
40.0
52,5
sec
l.u
17
17
1a 7

05.5 C

I t.o
53.2 c
r'ì F7++. I

ùK
Um

iP 11 46
ipP 13 46

micr
P zt o.2
L,Ix E O.B
l{x N 1,2
ip 17 AÈ.t -/ '+)
ipP 13 45

micr
P Vl n rL u Vr I

}[x E 1.1
IvIx N 1.0
iP 11 46
iP 17 +6
ipP 17 46
iP 1t 46
ipP 17 46

ud.

Aleutian Islands.
h = 45 t<m (Up, K:-, Un, Ud ) .m=6.2rM=5.7(UprKi).

15 Um iPKP 15 17 28.9
South of Austra]-i-a (n = m).

15 Ki iPn 21 OO 50.1iSn 21 01 56.4ilgl 21 01 51.0
D = 42O km = 3.8".

(cont. )

iSaS 16 rri aìtrI v | ) v)

eSS 16 18 37ud i? 16 05 4+.9
Japan. h = 55 kn (UprUn).
m = 6.1e I:I = 5.8 (Upri<i).

Um iP 16 OB 36.6ud iP 16 Og 06.7
ipP 16 09 21.9

Japan, h = 55 lm (Ua).



Up = Uppsalay Ki =

l-969
i{ar. 16 Um iP

-12-
Kiruna, Sk = Skalstugan, Um = Umeàr Ud =

De = Delary
Ud.dehoIn,

tt

to

Un iP
l_

Ud eP
l_

Japan ( t =

Up iP
Ki iP
SK iP
Um iP

i
Ud. iP

f-I'OfmOSa (h =

16 27 14.4

17 07 5O.5
17 0B 06.9
17 OB 25
17 OB 55,5

40 I0).

27 1't 71.9
25 11 08.7 D
25 11 35.7
23 11 16.7 D
27 ;1 28.2
23 11 41.0

1 50 l@).

1969
Mar. 18 (cont. )

Ki
MxE
Mx II
MxZ

SK 1PKP
Um iPKP

DK IY

Up iP
ipP

PZI
MxN
MxZ

Ki iP
ipP
1

PZI
MxE
nfx N
UIx Z

SK iP
ipP

Um iP
ipP
i

(cont. )

macr sec
0.9 20
1.0 20
2.8 19
03 44 54.2
o7 4+ 42.3

Up iSKP 01 16 54.4
i 01 17 01.7

Ki 1PKP 01 14 03.7
isKP 01 16 28.4

micr sec
sKP .Zt O. .1 

1 .7
sk isKP 01 16 47.O

i 01 16 50.6
Um iPKP 01 14 O5.4

isKP 01 16 41.4
Ud. ePIG 01 1lt 18

isKP 01 16 55.7
i 01 17 O+.2

Fiji Islands (f, = OtO kn).

loyalty Islands
(t = t5 tor)./-- --. \IYI = ).ó \UprKl/.

Sk ePKP a5 52 12
Um ePKP 07 52 06
loyalty Islands (tr = tt).

18 Um iPKP 04 0O 45.0j- 04 00 53.3
Tonga Islands (Yr = 4o t o).

18 Ki eP 04 24 46
Um eP 04 24 14
Atlantic 0eean, off/- \fortugal \h. = Z) Km/.

It

17

18 Up iP 05
Ki eP 05
Sk eP 05
Um iP 05
ud. iP 05
Kurile Islands (ir

20 O3.7 C

19 16
19 +6
19 78.O
20 0B.B C

= 35 1s).

21 55.9

02 57.2

17 Ki ePKP
Un 1PKP

iSKP
Ud 1PKP
Fi j i lslancls

tt 17 um j.P

n 17 up e (rrr)
Ki 1PKP
SK iPI(?
Um ePKP

iSKP
Ud iPi(P
Fj-ji Islands

n17UdiP

tt 18 Up

I[x E
I{x N
MxZ

Ki ePKP
(cont. )

01 19 51
01 19 58.B
01 22 31.4
01 2A Og.5

(r. = olo tm).

01 25 24.3

01 1.8 07
01 48 O3.5
01 48 1+.4
01 48 06
01 5C 42.9
01 48 20.6

(t = ozo tco).

07 76 74.A

-:-
mr-cr s ec
1.O 20
1.7 21
2.7 21
07 44 45

noiPSK1B

18

1B

tl

16 27 44,2 D
16 27 57.1
micr see
o.+ 1.2
1.2 20
.l z 1t7t.) | |

16 26 58.2 D
16 27 11.1
16 27 21.5
mi-cr se c
4.3 1 .0
n R a'tve J l)
a.+ 17
o.7 15
16 27 72.7
16 27 46.0
16 27 '19.5 D
16 27 52.0
15 27 +2.1



Up = Uppsala, Ki = KÍrtrna, Sk =
De

16
lo
16
16
16
16

-17-
Skalstugan, Un = Umeà, Ucl ,r Uddeholn,
= Delary

1969
Maî, 18 (cont. )

um l-5
iss

ud. iP
ipP

De iP
ipP

1969
[{ar. 19 (cont. )

Aleutian Islantis (n = U

Kurile Islands-
h = 50 lan (uprKirSkrUmrUd,
De).
m=6.4t M=5.2 (UprKi).
The dilatation (D) tor p is
probably precedecl by a very
sma11 compressional motion.

KlP_ iPn
' iSn

-

Tì-tr?nÌ--ra"
skF isg 12 48 4r.2
ur € isn 12 46 32.o

76
+v
27
28
28
28

vt
19
49.5 D
02, B
07.4
20,4

12 44 57.9
12 45 56.0

origin time = 12 47 42,
ExpJ.osion?

ft
19

1B

1B

Up 20 19 11.4

Up iP 20 t2 21.Or(Í iP 2Q 4L 34.7
m.l cr gec

l{x E O.5 14
I[x N 0.6 17
Mx Z 2.O 22

Sk eP ZO 41 51
i 20 41 57.OUm i? 20 +l 59.2
15 20 50 42

ud. lP 20 42 12.6
Vancouver Islancl (fr = tf ).

1P 20 4A 26.6

Up 1PKP 22 54 54.4Um 1PKP ZZ 54 47.6ud 1?KP 22 5+ 54.9
i 22 55 OO.5

De iPKP 22 j5 06.6
longa-Kernadec Islands
(tr = 7o tq).

Up iP
ipP
ix
iS
iSeS

PZI
pP Zl
SE
MxE
MxN
MxZ
D = 8300

Ki iP
iPc?
ip?
j.Pa
l-ù
iScS

PZI
p? IZI

SE
&Ix I
MxN
I/Ix Z
D = 7BO0

SK iP
ipP
eS

Um iP
ipP
ix
iPP
is
iScS

ud iP
ip?
ix

De 1P
i

(cont. )

14 10 49.O
14 11 30,8
1+ 11 41.9
14 20 11
14 20 79
micr sec
0.1 0.6
o.7 o. B
o.3 3
0,9 12
0.8 14
0.9 12
lcn = 74 1/2o,
14 10 19.0
14 10 41.1
14 11 oo.4
14 15 17
14 19 15
14 20 01
micr sec
0.1 1. O

O.2 1,2
o.7 ,
o.4 9
o.4 10
0.6 9..,
}m = 70""
14 10 50,0
14 11 3O.4
14 20 14
14 10 3O,g
14 11 11.0
14 11 24.4
14 17 18
14 19 76
14 20 14
14 10 57.6
14 11 79.7
1+ 11 

'O.t14 11 10.9
14 11 46.5

18

1B

Un

1B Up iP
Ki 1?
Sk eP
Um i?

ud iP
Japan (h

23 04 56.1
25 04 23.9 C

27 04 54
23 04 56.9 c
27 04 47.5
27 05 04.o

= 60 l@).

1B Up i? 23 41 10.7
Ki iP 27 40 19.5sk 1? 27 40 57.1Um iP 23 40 4t.B
ud. , iP 25 41 15.5
Kurile Islancts (tr = 9O trn).

ud 1P oB 4t OB.7
(cont. )

19



Up = Uppsala, Ki

_ 14 _

= Kinrnal Sk = Skalstugan, Um = Umeàe Uct = Uctdeholn,
De = DeIarY

1969
Mar. 19

1P

P
Um i3
Uct 1P
luzon (tr
m = 6'1

ff 19 Ud iP
tt 20 Up iP

iSKS

P
SKS
SKS
Mx
Iltu
I[x

(cont. )

(cont. )
Ryulryu Islands.
h=1€o1o(uprKi,sk,
Um, Ucl ).
nr=5,71M=5.7(uprri).
M uneorrectecl for focal
depth. Iltell developetl
hÍ.gher-node surface waves
(up tress-Ewing).

15 27 07.A

16 02 12,3

16 19 19.7
16 19 71.1
micr sec

zt 0.1 0.5
16 19 00.8
micr gec

zt 0.1 1.0
16 19 O7.B
16 19 27.8

- Bo br).
(up,rr).

(cont. )
Ki iP OB 29 26.2

is 08 tg 02
isKS oB 39 42

rolcr sec
? zt o.2 1.3sE0.7B
SKS N 0.6 B
I[x E 1.9 1jlbc lI 1 .6 16
Mx Z 3.4 1î
D = 8450 km = 76".

sk i? oB 29 71.8 C
Um Í? 0B 29 4r.4 Cis oB 59 41
ud iP 08 29 48.1
De iP OA 30 02.6
Gulf of California
(n = zo m).
m=6.orM=5.7(uprri).
Up iP OB 75 16.a
Ki eP OB 3+ 45
Sk eP OB 7+ fZ
ud eP 0B 35 0B
Gulf of Ca1if ornia (tr = U).

Up iSg 12 40 54,O
Ki eSg 12 43 25
Um iSg 12 4l 24.3
Ud lSg 12 41 D5.O
De iSg 12 42 20.6
Esthonta-Gulf of Finland.
Explosion?

Up iP

P
Ki eP
Sk e?
Um iP
UCI iP
De j.?
South of
(n = 4to

Up iP

iP19 Up

19 Up

Up iP
I

P
1PKi

19

1969
Mar. 20

20

19 Up fP l8 50 03.8
Ki iP 18 29 17,5 C

micr gee
P tzt 0.1 1.0

sk iP 18 29 52.6 C

Um i? 18 29 38.4i 18 50 01,1
Ud. iP 1e 5O O9,j C
Kurile Is].anats (f, = 5O ton).

20It

21 32 1g.A
21 32 27.7
21 32 

'3.821 72 29.2 C

21 52 37,1

22 55 72.2

oB 29 55.A
oe 40 12
micr gec

zt o,2 1.2E O.+ g
N 0.6 7E 1.3 17
N 2.7 17z 7.o 16

17 42 20.9
m{ cr sec

zt 0.1 0.6
15 +1 45
13 42 18
17 42 02.7
17 42 27.8
13 42 40.6

Japan.
lm).

20
iP
iP
i
1?
I

19 Up
Um

ud

20

iSg 16 19 O5.5
SkÀ iSs 16 19 09.9
Un€ iSg i6 19 32.9
gdD iFe 16 21 oo.5

15 72 08.1



up = Uppsalar Ki = Kirunar Sk

1969
Mar. 20 (cont. )

Nord.fiand., NoSway,
66.4"Nr 14,8"8.
Origin lims = 16 17
Explosion?

Um = Umeà, Ud. = Udd.eholn,

20 (cont. )
m = 6,7, M = 6.3 (uprKi).
Doub]eP;X-P=4.4sec
in average (r:-rst<,UmrDe).
If X is j_nterpreted as p?,
the focal depth becomes
15 km. îhe phases Y (Uprle)
probably belong to the group
of early PP ami-vals.

=
De

-15-
Skalstugan,
- Delary

1060
IJVJ

lrTn a!I4 a

z'7

Up20 iP 16 1Z 02.6 T
i 16 32 15.7
iY 1A zF 

^A 
.7

.v J/ vr.IisKS 16 42 30is 16 47 00
micr sec

P z o.g 2P Zt 0.5 0.9
sKS E 1.9 7
SKS N O.7 6
s E 5.6 9
s N 1.0 6
t{x I 7.7 1T
trfx lI 4. O 18
Mx Z 9.2 18
D = 1O2OO lfln = 9Zo .j.P 16 7l 44.4 D
ix 16 3l 48.6
isKS 16 42 06
is 16 42 t7

micr sec
P E O.7 5P22.36
P zt 0.7 1.3
SKS X 6.7 10s Id 7.O B
Mx E 6.0 16
l,[x ]I 3,9 16
Mx z 7.3 16
D = SBOO knr = BBo.iP 16 7Z 06.5 Dix 16 72 11.O
ePKI(P 16 49 1T
iP 16 71 51.'l Dix 16 3l 55.+iPP 16 35 25isKS 16 42 12
iPr{KP 16 49 25.2
ePrPt 16 57 31iP 16 72 1O.3
i(PP) 16 7A Og.g
iPIfl{P 16 49 14.7iP 16 3Z 17.7 Dix 16 32 22.1
iY 16 15 11.8j-PP 16 7A 06.4
Mindanao (fr = W).
\con-E. /

Ud

ud.20

zv

20

20

20

v.y rf
ttd r 9

Um e (?)
Ud iP
up iP
Ki -ip
SK iP
(eont. )

16 78 00.2
16 37 57.4

iP 16 51 38.1

iP 16 54 19.4

Up iP 17 20 5A.5
ud iP 17 20 59.4
Mindanao (tr = w).

Ki ud iP 18 23 41.9
Nerad.a.
Underground explosion.

Ki iP 21 48 02.0
Iln iP 21 48 16.9ud iP 21 48 42.6
Sonin Islands.

SK

Un

ud.

20 Up iP 18 27 O7.O
iPcP 18 27 29,j

m].er s e c
P zt 0.1 0.8

Ki i? 18 26 OB.7
sk iP 18 26 41,4

i 18 26 48.9
Um i? 18 26 36.0

ipP 18 26 47.8
iPcP 1e 27 1o.j

ud iP 18 27 O2.B
ipP 1a 27 15.5

De iP 1B ZT 2j.7
Aleutian Islands.
h = 45 kn (unrua).

20 Ud i(p) 18 30 33.2

20

23 52 23
23 71 42.1
27 51 47.5
23 51 28.5
23 51 51.1

De 20



16 -
up = uppsalar Ki = Kiruna, sk = skalstugan, um = umeà, ud = ud.deholm,

De - lelary
1q6q
Mar. 20 ( nnn* I

\vvrru. /

Un iP
iY

ud iP
De iP
Lfi-ndanao
r (um/:
16 32.

Up iP
ìnP!-v+

iPP
eS

Ki iP
ìnD+lJ4
Itî

l.\

Ki iP
Ud iP

21

23 51 75.7
27 54 06.8
27 51 54.7
27 52 0+.7

(n = r).cf Mar. 20, 1969,

03 16 25.2 C

of 16 55.O
o7 19 01,2
03 25 36
micr sec

P Zt 0.1 1.0
sEO.4B
I'Íx E 1,4 19
I{x N 1.5 15
ilfx Z 1.3 16
D = ?B5O 1a0 - 70 1/2o,

1969
Mar. 21 (cont. )

Ud iP

n2lUpiP
Ki iP
Um iP
Utl iP

i

tr 21 Up iP
Ki eP
Sk eP
Um eP

lvlx
Mx
Mx

Ki iP

Mx
't\/[v

lfx
Sk eP
(cont. )

Gulf of California.
Origi-n time = 07 09 23.
Approximate ori.gin times
are given for those
earthquakes in this series,
whieh have not been
reported by the USCGS.

21 Up iP O3 72 51.0
Ki iP 07 72 20.8 C
sk iP 07 32 26.4
Um iP 03 32 7B,j
ud iP 03 32 42,+
Gulf of California.
Origin time = 0J ZO j9.

01 21 29.O

07 44 34,2
03 4+ O4.7
07 44 21.3
c5 44 25.8
03 44 32,1

04 0B 28.6
mfcr sec
o.7 18
o.B 16
1.0 16
04 07 58.5
mlcr sec
1.0 14
0.5 15
1.0 14
04 0B 04

iScS a7 25 7B
micr sec

P Zt 0.1 1.0s E 0.6 10
l.[x E 7.1 18
lIx N 2.2 18
Ifx Z 1.1 18
D = 71OO kn = 640.

sk iP 07 16 17.+ C

i 03 16 78.2
iPP 07 18 49.5

Um iP 07 16 01.9 c
ipP 03 16 1o.B
is 03 24 52

ud iP 03 16 72.1 C

ipP 03 16 42.1
De i? 07 16 48.7 C

Japan.
lt = 75 tn (uprKirurrud.),
m=5.BrM=5.6(Uprfi).

o5 15 47.2 C

07 15 52.8
03 17 57.2
o3 24 17

03 19 15.4
a5 19 39.6

Gulf of Californla.
Origin time = 03 72 22.

/l

i?Up21

03 46 56,7
07 46 27
07 46 3a
07 46 42

Gu].f of California.
Origin time = 03 74 47.

Up i? 04 05 53.5
Ki iP 04 a5 27.5
sk iP 04 05 2g,g
Um iP 04 05 4O.7
ud iP 04 05 45.5
De iP 04 05 j9.O
Gulf of California
(rr = u).

E
N
z

E
N
Z

21

ll

GuIf of California
(tr = il).

Up iP 03 21 37.o
Ki iP 07 21 O2,g
Um iP 07 21 24.5 C
(cont. )

21



up = uppsara, Ki =

"n -II

Kiruna, Sk = Skalstugan, Um = Umeàr Ud. = Uddeholn,
De = DelarY

1969
Mar. 21

tt 21 Up iP
Ki iP
Sk e?
Um iP
(cont. )

(cont, )
Um iP 04 OB 17.3
ud iP 04 0B 19.4
Gulf of California.
Origin time = 03 56 16.
M = 5.7 (up,Ki).

Up iP 04 1j 44.6
Ki iP 04 15 't5.9
Um eP 04 15 30
Gulf of California.
Origin time = 04 A3 32.

Up eP 04 24 3e
Ki iP 04 24 Og.2
sk iP 04 24 14.4
Um iP 04 24 26,3
ud iP 04 24 2g,g
Gulf of California (ft = iV).

Sp iP 04 34 oj.5
Ki eP 04 73 74Sk eP 04 33 41
Gulf of California (n = ff).

Up iP 04 74 39,4
Ki iP 04 74 Og.2
Um eP 04 14 26
Gulf of California.
Origin time = 04 22 27.

Up iP 04 38 35,7Ki iP 04 38 05.9
sk iP 04 78 12,O
Um iP 04 38 23.8
ud iP 04 38 28.2
Gulf of California (fr = W).

(cont. )
ud iP 04 59 og.g
GuJ.f of Ca3.if ornia (tr = U).

1969
Mar. 21

21 Up iP
i
iS

PZI
ù.[;
I,Ix E
l,[x N
Iúx Z
D = 9000

Ki iP
i
eS
iS cS

PZI
SE
L[x E
MxN
MxZ
D = 8400

ùK l_-H

i
Um i?

i
iS

Ud. iP
i

De iP
i

Gulf of California (tr = tf).m=5.9rM=5.7(uprri).
MuJ-tiple P.

05 oB 73.7
05 08 35.7
05 18 47
micr sec
A AUtl l.)
o.5 9
1.5 16
2.O 20
2.7 17
}<ra = 81 ".
05 0B 03.1
05 0B 05.4
05 17 47
05 18 20
micr sec
n?íRv.J t. )

o.7 B
2.1 14
2.O 17
3.6 15
km = Tj 1/2".
05 0B 08.2
05 0B 1 1.1
05 0B iB.5
05 oB 27.4
05 18 20
05 0B 24.9
05 0B 27.4
05 0B 40.4
05 0B 41.8

21tl

21

1l

1lil

21

21 Ki eP 04 50 79i 04 51 08.6
Sk eP 04 50 47
Gulf of California.
Origin tlme = 04 78 58.

21 Up iP 04 j6 +2.7Ki iP 04 56 17.4
Um iP 04 D6 5O.+
Gulf of Calif ornia (t = t{).

05 10 14.4
05 17 57.1

05 20 09

Up iP Oj 26 39,8Ki iP 05 26 OB.7
Un iP 05 26 27.O C
GuJ-f of Calif ornia (U = tr).

Ki iP 05 51 42.A
Gulf of Californi_a
(fr = 5O t<n).

Ki iP 06 a2 24.5
(cont. )

21 Um iP
Ud iP

6PKi21

21

04 59 16,7
o+ 58 47.6
04 58 52
04 59 03.6

1l

21
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Up = Uppsalap Ki = Kiruna, Sk = Skalstugan, Um = Uneàr Ud = Uddeholm,
De = Delary

1969
Mar. 21

1969
(cont. ) Iuar. e'l
sk i? 06 02 7o.9
Un iP 06 02 +2.O
Gulf of California (n = u).

06 1 1 29.6
06 11 00.1
mlcr sec

zt 0.1 1.5
06 1 1 05.8
06 11 17,5
06 11 21

California (fr = tf ).
06 17 30.O
06 17 OO.7
06 17 O5.4
06 17 18.7
06 17 21.9 rl

Gu]-f of California
(n = eo lo).
Up lP 06 46 79.4

is 06 56 47
micr see ll

? 7r 0.6 4
SEO.4B
s N o.7 5
Mx E 1.+ 18
Mx N '1.7 17
Mx z 1.6 .]ZD = 900O lcm. = B1-. ll

Ki iP 06 46 08.9
eS 06 ,5 49
eSeS

P
s
Mx
Mx
iUx Z 2.6 14
D = B4OO km = 75 112",

È'K l_-r

Un iP
iS

url ÍP
De iP
Gulf of Californla tt 21
(rr = 4 trn).
4=6.01M=5.6(Uprfi).

n 21 Utt i? 06 57 26.,
Japan (tr = tt).

Gu]-f of Ca]-ifornia
(rr = tr).
IiI = 5.4 (uprfi),

21 Ki eP 07 36 15
Um eP OT 76 t2
ud iP 07 76 3B.O
Gu].f of California.
ori-gin time = 07 24 73.

Up 1P

Mx
Mx
Mx

Ki iP

o7 77 25,5
rnì Cf SeC

E O,7 16
N 1.4 17
z 1.5 19

07 32 54.8
micr sec

zr 0.1 1.0
E 1.0 1+
N O.7 16
z 1.6 14

07 52 58.7
o7 73 10.6
07 tt 16.'l

21 Up i?
Ki iP

P
SK iP
Um iP
Uct eP
Gu].f of

tt 21 Up 1P
Ki iP
SK iP
Um iP
ud. iP

P
MJ(

Mrc

Mx
SK iP
Um iP
ud i?

21 Ki iP
I

Um iP
Ud eP
Gu].f of
1r" - rrr \
\u - rtl.

21 Up iP
Ki i?
ù1< ]..r
Um iP
Ud iP
Gulf of
lr" - rrr \
\4 - rtlr

21 Sk iP
Gul:f of

21 Ud lP

up i?
iS

-E

I\{x
(eont. )

21

E 1.4 18

06 56 20
mier sec

zt o.7 1 .5
E 0.5 B
E 1.4 15
N 1.5 17 il

06 46 15.O rl

06 16 26.8
06 56 25 rr

06 46 31.1
06 46 +6.7

Sk eP 10 17 23
GuJ-f of Cali.f ornia (tr = tt).

oB 16 05.1
0B 17 21.0
0B 16 27,3
oB 16 27

California

08 51 05.6
08 50 75.7
08 50 41.t
08 50 53.2
oB 50 56.7

California

09 08 07.1
Calif orni-a (tr = tu).

10 15 09.6

10 22 27.5 C

10 72 39
micr sec

Zt O.2' 1.4
E 0.8 17

21
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Up = Uppsalar Ki = Kinrna, Sk =

De

1969
Ma^r. 21

Um = Umeà, Ud. = UcLcleholm,Skalstugan,
= Delary

(cont. )
Up IvIx N 1.4 17

nflx Z 1.7 18
D = 9000 km = B1o.

Ki iP 10 21 56.8
is 10 31 77
eScS 10 32 11

micr sec
sE0.4B
Lfx E O.B 14
I[x Iù 0.8 1D
Mx Z 1.4 15
D = 8400 1@. = T5 1/2".

sk 1P 10 22 O2.3
Um i.P 10 22 14.4ís 10 32 13ud, 1? 10 22 19,4
GuLf of Californi-a
(rr = 5 U).
m=5.9rM=5.4(uprrÍ).

1969
I[ar. 21 (cont. )

K1 nicr
o.6
o.4
0.6
12 15
12 16
12 16

Kurlle lslantts (f, =
M = 5.0 (uprri).

21 Up eP 12 36
KÍ iP 12 35

mr-er
Mx E O,3
I{lc N O.7

Sk eP 12 35
Um iP 12 36
ud i? 12 36
Gul:f of Californi-a
(ft = 15 kn).

um i(p) 12 41

lfx E
MxN
I[x Z

Um iP
Ud. iP

i

sec
20
1B
16
30.,
01.5
04.2

50 h).

18
À^ A d
"t"fr t v

sec
14
16
49
01.1
06.2

21 Up iP
Ki eP
sk i?
Um 1P
Ud. iP
Mindanao (tr

67.1 t 77.2
Origln time =
XxpJ-osion?

up i (P)

(P) zl

Up iP

uar i?
Up

I'{x
IhK
N/IJC

Ki eP
(cont. )

10 37 02.2
10 56 46
10 77 06.2
10 76 49.4
10 37 09,6

= N).

Up

Ki
SK
Um
ud

Um

Gulf

Up

21

21

07. B

4B
05.7
15,2 C

27

eP
l_

iP
eP
1P
i?

t+
14
t+
14
1+
14

41
42
^1.ft

41
41
41

.5

.2

a

10 56 44.

11 31 33.0mler sec
0.1 0,6

12 01 12.2

12 11 37.2

mj.cr sec
o.7 23
1.0 19
1.+ 22
12 15 02

'21

t21

21 Up
K1

Nevada.
Und.ergrounit erplosion.

ud. iP 15 13 12.8

Up iP 16 10 00.0
Ki i? 16 Og 28.6
Sk e? 16 09 t4
Um iP 16 09 46.6
ud. i? 16 Og 50.8
Gulf of CaliJornia
(rr = Z tcn).

21

21

21

1P 16 41 54.O

mi-er sec
IìEK E O.7 15
X[x N O.3 16
Mx Z O.7 15
e? 16 41 42

of Califorrria (fr = l[ ).
j-P

E
I\Ttt

z

eSg 11 01 46
isg 11 oo 10.1

21

21
(cont. )

1e 12 37.1



-20-
Up = Uppsala, Ki = Kiruna, Sk = Skalstugan,

Ie = lelary
ur ='ur.5, t]a = Uùdeholmr

Mar. 21
1969(cont. ) Mar. 22Ki iP 18 12 O3.O

micr sec
Mx E 0.5 14
l,{x $ 0.6 22
Mx Z A.7 1,

Um iP 18 12 20.4
Gulf of California (ir = iV).

(cont, )
S]i i?P 05 02 01 .5

i 05 11 42.7
Um iP A4 59 57.2 D

i.P'n 05 01 11 ,0
iPP 05 01 23
is 05 06 04
i 051004
iI,gl 05 12 23
i'LgZ 05 13 26

ud iP 05 00 17.4 D
i_P? 05 01 49.5De i? 05 00 15,O
iPP c5 01 52,1

Afghanlstan-USSR (h = e ]m)
m = 5.7t tt = 5.5 (uprfi).
Up 1PKP 06 03 17.7

i o6 o3 25.3
ml-cr sec

iilx E 0.6 ZA
Mx N 1.1 21
lllx Z 1,5 20Ki iPKP 06 0l 01.0

&ix E î]3" ;;"
Mx N O.T 21
l,{x Z j.1 ZOSk ePKP 05 03 09

Un j-PKP 06 03 04.4
i 06 03 oB.5
iSS 06 22 45ud iPK? 06 03 17.2De ÍPKP 06 03 26.7Fiji Islands (rr = N).

it{ = 5.6 (Up,Ki).

Up iP OT 3T 47.+ Ci 07 37 51.+
micr sec

Mx E 0.8 1Tir{x N 1.0 16
Mx z 1.3 1TKi iP 07 37 17.4Ís 07 +7 00

micr sec
P ryl n 1 4 ^v.l lo4s E O.3 8s w O.3 BL{x E 0.9 15
}lir i\i O.T i6Mx Z 1.8 15

/ .D,= B4oo l:'m - 75 1/2o.
\cont. /

ft

tt 22 Sk eP

n22Umip
l-
i (Pn)

Ud. iP
De ip
Hindu Kush (fr

tt 22 Up ip
Ki iP
SK iP
Um iP
uo l_y

iPP
De ip

tt 22 Up ip
ipa
iPP

P
PP
PP
PP
l14

li{x
MX

Ki iP
iPP
itgl

PP
IVIx

L{x
Mx

DI{ iP
ipn/\\cont. /

Afghanistan-USSR.
Orj-gin time = A4 13 41.

21 29 00.6
21 29 59.2

oo 17 4+

a2 02 28.5
02 03 7O.O
02 04 26.A
02 02 47.7 t, 22
02 02 44.5
= Z2O kffi).

04 21 08.1 C

04 21 14.,7
04 21 32,5
04 21 A5.2
04 21 24.7 C

04 23 07.8
a4 21 22.O

05 00 00.3 I
05 01 20
05 01 26
05 0B og
mier sec
0.1 0.9
0.4 2 tl

v. ) )

0.1 1.0
o '7 42v. r t)
^-z. I g
j.8 1+
05 00 06.5
05 01 ,+4.9
05 17 05
micr sec
0.2 1.4
2.1 10
5.1 17
2.5 10
05 00 25.6 D
05 01 51.2

ud. i?
i

/l

22

z]
E
Z
zl
E
N
z

zl
E
N
Z



-21
up = uppsala, Ki

1969
Mar. 22

22 Up iP
Ki i?

inD
-v4Um iP

ud i?

tt 22 Sk eP

tt 22 Up iPP
t_

Mx
Ki

= Kirunar Sk =
De

Skalstuganl
- Delary

Um = Umeà, Ud = Uddeholmr

(cont. )sk iP 07 37 27.2
Um iP 07 77 30.1is 07 47 72ud ir, 07 37 79.5i 07 77 47.1
Gulf of California (tr = g).
m = 5.7t l\{ = 5.3 (uprKi).

22 Up i 12 1j Dz.O
isg 12 16 o7.1

Un iSg 12 16 37,9
tld iSg 12 17 0B.O
lsthonia-Gulf of FÍn1and..
Explosion?

Turkey (fr = t't).
Negative residuals,
averaging 10 sec, are
obtained i-n relation to the
USCGST solution.

Up eP lE 75 16
Ud eP 18 35 05
Gu].f of Ca1i-fornia
(rt = ZO tcn),

(cont. )upi
Ki eP
Sk eP
Um iP
Ud. iP

i
De iP

Up eP 00
Um iP OO

is o0
Ud. iP OO

Turkey (rr = U).

sk iP 00

eP
iP

iPKP
i

1969
Mar. 22

tl

22

27

iPUn22

MxE
Ltx N
XIx 7'

un i (pp)
eS

It

sec
16 tt

24
16 tr

38.4
7'
02.4

ll

47.9

Up iP

tln iP
ud. iP
îurkey.

18 05 52,1
18 06 54
18 06 27
18 06 18.8
18 A5 56.1 C

18 06 01.8
1e 05 22.7

20 38
21 10.8
25 42
20 50.7

18 58.7

oo 59 53
01 00 01.7 c

02 26 21.3 D
02 26 26,7

02 58 75.5

03 16 28.6

oi 56 zz.o
03 56 00.6

15 11 59.1

17 47 09,3 C

13 46 27.t, tt

15 46 75,+
13 46 +4.O
17 47 15.5 C

22

Kuri-le Islands.
h = 45 icn (ri).

Ki el 14 3t
micr sec

Mx N 0.8 22
1,{x Z 1.1 21

Fiji Islands (t = w).

14 73 Og.B
1+ tt 17.2

16 53 40

17 48 47.7
17 48 59.5
micr sec

N 1.2 21i

27 Up
ud

Up

27

23|l

Um iP
i

22il ml-cr sec
PKP Zt 0.1 0.6

Uro i?KP 02 26 O9.O
isKP 02 29 O+,8

ud iPKP A2 26 27,3 D
De iPKP OZ 26 77.8
Tonga-Keru.ad.ec Is lands
(ft = 550 trn).

ml-cr
0.5
1t*

0.8
17 48
17 55
17 49
O kn).

18 05

iPUp2t

23

/1

ud i??
Celebes
M = 5.5

22 Up iP
(cont. )

(rr=4
(uprri



up = Uppsalat

.22-

Ki = Klrunal Sk = Skalstugan,
De = Delary

Um = Umeàe Uil = Uctcl.eholnp

1969
Mar.

'1969
Uar. 27

lsg 04 04 45.4

E.

(eont. )sk 1P 12 02 07.9
12 02 25.1
12 02 12,1
12 02 14.1

Colonbia (fr = Z5 tan).
M = 5.5 (uprKi).

.27 Up 1P 12 11 5B.B
i 12 12 07.0
I 12 12 16.0

Ki e? 12 12 37
Um 1P 12 12 26.0
Uct iP 12 11 51.7

iPeP 12 12 16.7
Atlantj.c Ocean (n = u).

04 00
04 01 F

d

Um iP
ud i?
De iP

Origin tine
E'xplosion?

= 07 59 74.

27 up
Ki

iP 04 30 26.8

ilr
Mx N O.7

sec
17
41 .8

58 01.5
53 44,3
54 +2.1

05 57 75
05 5' 21,8

a

sk

Un
Ud

ud.

iP

1P
eP

Up tP

aù
iti
itgl

.r
P
P
.E

s
s
ì)
Ùfx
Mx
Mx
D=

K1 iP
t_

1S
(cont. )

12 27 16.5

14 02 
'6.214 07 07

51 19,1
50 +7.O
51 OO.3
50 ,4.5
51 O7,9
51 11.+

Ud iP 04 5A
Intlía-lV es t Palclstan
(t = 't5 hn).

25

?,

27 tP 14 42 59.5

up8
K fL

skA
un€

esg
lSn

o5
05
05

isg
iPn
15n

23 Up
Ki

iP 15
iP 15
i 15

sk iP 15
Um i.P 15
Uct j.P 15
Gul-:f of California
(tt = 15 t@).rffi

67.6 N, 13.1
25

27

2'

Un

Origin tine
&rpì.oslon?

=0552 28.

i? 08 35 10.3

Un is 11 54 25
Saja Cal.if orqria (tr = U).

Up 1P

Mtc

LIx
Mx

(eont. )

12 02
ni.cr

.O
R

.6
12 02
mi er
1.3
1.1
an
l.l

21 1'
21 15
21 17
21 19
21 20
mi er

E 1,2
N 5.5
z 3.1
zt 0.9
E 5.5
N 5.0
7' 7'7
857
tI 7x
229

2450 lm =
21 14
21 14
21 19

35.1
46,4
54
39
21
sec
5
q

,
1.7
6
6
B

18
12
11

22".
4+.5 D

47,5
71

27 21.8
sec
17
19
20
22.'l
see
16
1B
19

I/Ix E
Ifix N
I,[x 7"

Kl. iP

E
N
z

('guarÒ
rrf, l?n 51.7

49.7
ffi
-:skÉ-ffi



Up = Uppsala,

2t-
Ki = Kiruna, Sk = Skalstugan, Um = Umeà, Utl = Ucltleholm,

De = Delary

1969
Mar, 27 (cont, )

Kti
1969
Mar. 24 sk lP

Um iP
Ucl iP
lurkey (n = 5

Ki eP
SK iP
Um iP

iS
utt iP
lurkey (tr =

o7 04 27.9
03 04 16.2
of 03 55.2
h).

0e 19 05
oB 18 58.5
0B 18 27.8
08 23 05
0B 18 06.9

? htr).

P
P
P
S

S

Mx
Mx
Mx
D
i3
1P
iS
iP
l-
iP
l_

21 22 45
micr sec

N 1.4 5z 1.7 5
zr o.7 1 .5
E 1.5 7
$ 3.8 14
82411
N 12 11
z 18 11

= 37OO h = 29 1/2o.
21 '14 1B.B D
21 14 09.2
21 18 3O
21 17 46.2 D
21 17 {8.7
21 17 11,2
21 1' 14.4

u24UmiP
Uct eP
Atlantic
Portugal

24

sk
Un

o9
09

40 24,3
39 24

off
uai

De

Turkey (n = 10 1@).
rtr = 6.17 M = 6.2 (Uprfi).
Doub1e P (Kiruaroe),

0ceanl(rr={

67.1ofill, 25.loq,
origÍn ti-me = 10 59 28.
ExpJ.osion?

De r (p)

Un iP
Iurkey.

Up j.P
i

Ki iP
sk i?
Um iP

1S
eLg2
iRe

Ud. iP
De iP
[urkey (rt =
sk i(ss)

Up iP
i

KÍ i?
I

I[x E
(cont. )

iPUn23

24

2t 79 27.5
lurkey,

Um lPK? 01 17 12.1
Tonga Islancls (n = z1O l@).

Up iP 02 04 27.9
is 02 oB 22.7
i 02 oB ,0.5

mier sec
? N O.7 3sEo.67
sNo.?6
Mtc E 4.8 17
Mr( N 7.1 17
Ifx Z 1.9 1?
D = 2450 Im, = 22".

Ki iP 02 05 73,7
micr sec

I[x E 2.6 12
Mx N 1.5 11
Mx 7' 2.3 11

sk lP 02 05 0B,o
Um iP 02 04 57.+

iPcP 02 OB 29.9
is 02 og 23

uar 1P 02 04 75.7
De iP 02 O+ O3.B
Turkey (rr = 6 tcm).
m=5.31M=5.1 (Uprfi).

24

24
24

11 14 12.9

11 28 51,7

11 39 24.2
11 40 06.4
11 40 32,2
11 40 07.+
11 7g 57.1
11 44 28
11 48 13
11 49 24
11 79 74.6
11 39 01.O

15 1c0).

12 00 28.9

12 OA 59.7
12 01 1'l .6
12 01 58.7
12 Q2 0+.4
mler sec
o.4 9

24

24

î-/)rn'l:n-,)t-_r

Skl* iSg 11 92 jB.9 
,

iPn 11 00 06.8
iSn 11 OO 34.

11 01 76.6

24



-2t"-

up = uppsala; Ki = Kiruna, Sk

1969
Mar. 24

mt_cr
N O.7
z 0.6

12 01
12 01
12 01

= 20 lcn).

= 10

1

1
1
I

1

1

- rrr\

13 13

UpiPl
KiePl
SKiPI
UmiPl
udiPl
DeiPl
Ryukyu Islands

Skalstugan, Um = Umeà,* DelaryTìo
Ud = Uddeholm,

( nanl \
\vvrru. /f

Ki
lltx
}tx

SK iP
Um iP
ud iP, /.ffgypt \n

Up iP
SK iP
Um iP
ud i?

f.'rurEey \n
tfh 1uvy ++

Ki iP
SK iP
Um iP
Ud iP, /.r,gyp-6 \n ,

sec
10
12
57.7
26.O
09.6 C

09.'l
55.9
45,3 C

22,7

77.8
52,1
11 .6
00.1
43.4

19,2

5 12 16.8
51152C
5 12 19,7
5 12 00,6
5 12 26,2 C

5 12 75,3
(tt = 7O ton).

5 
'2 

06.2

16 51 78,4

16 42 72.7

16 49 07
Calif ornia (tr = tt).

i(q.n) 04 29 33,6
ffi6
ir,g1 0'l 1O 01r 9

+ó
3O
50. 1

14,1
29.5
22.5

07 29 10,0
a7 29 16.2
07 28 5B
07 28 57.2
07 29 06.1
07 29 06.6 c

1969
Mar. 25 (cont. )

Sk eP
Un eP
Ud- iP

2, Up iPKP
i

Sk ePKP
Um iPKP

Ud. 1PKP
t,\\cont. /

25 Up i?
ùK l_.H

ud ÍP

01
01
vt

01
01
01

17

17
13

B

a

2L

c
n

cn25
257
258
25a
25e
257

24

1PUd24

24

ÍP

iP

De

Ud

Um

1

I

I

1

)

2
2
z
2
l.!I

25 Up iP 02 36 5B.B
ipP O? 37 11.9

Ki iP 02 36 23.O
Um iP 02 36 78.6
ud. iP 02 37 o5.7
South of Japan.
h = 50 kn (up).

Um iP 02 41 13,+
ud. iP 02 41 47.5
(South of Japan).

iP 03 41 56.3Ud25

r4pg ^I ?6 ù6:6
iSg 04 27 39.4srft irn 04 26 46.8
ffi

KiÈ ePn 04 26 56

iSn 04 27 40,2

iSn 04 28 OB.5

.iD^ /'\i óo {, tr

ume :.pn 04 27 o4.5
ffi

24

24

24

1+

iP

Ki e?
Gu].f of

.ffi
udD isn 04 29 o4,2

eaI
rrua

origin f,ims = 04 25 42.
Solution cheeked with
readings from Finnish and.
Norwegian statlons.

Up eP
l_

(cont. )

42
+7,7

01 13
01 17

^@Sk /\ eSs 18 12 38
18 1 1 45,7

,
67.6"N, 21.1 Tl

Origin tine
Explosion?

= 18 09 45.

25



_25_

IIp = Uppsala, Ki = Kinma, Sk = Skalstugan, Um = Umeàr Ud - Ud.d.eholnl
De = Delary

1969
Mar. 25 (cont. )

De 1PKP
Kermad.ec fsland.s
(n = 4o tm).

Um iP
Turkey.

SK iP
Un iP

iS
Ud iP
(oont,')

(eont. )
De iP
îurkey (rr = e5 nn).
n=6.01M=6.2 (Uprfi).

ud iPKP 13 51 55.8
De 1PKP 13 52 O7,2

ipPKP 17 77 14.7
îonsa-Kermadec Isl-ands .
h = 27o km (1").

17 26 00.6

14 26 26
Calif ornia (tr = tf ).

14 27 +2.O
14 23 45,8
14 2+ 15,5
1+ 24 27,1
1+ 27 78
rricr s ec

14 24 51.1 C

1+ 24 54.7
rnì cf S ec

E 0.9 12
N O,5 12
z 1.7 12

14 24 25,5
14 24 70.9
14 24 15.8 C

14 28 51

10 10 53.2

17 26 06.0 C

13 27 13.5
17 26 46.+
17 26 36.5 C

13 71 01
17 26 15.6
11 25 59.4

17 27 06.7
17 26 57.O D
17 71 16
17 26 7+,O D

1969
Mar. 25

07 29 27.8 C

2525 il

25

25

25 Up iP
If.l- LJí
ùK Lt
Um iP

iS
Ud. iP
De iP

uu

Gulf of

u.l/ rr
i
i'ìp?

i
l_ù

up e?

Up eP
i

up e?
iS

L[x
Bix

Kj. eP
(cont. )

25

îurkey (rr = a5 nn).

Up iP 13 26 23,2
is 17 50 21
j.lgl 15 t7 15

micr sec
P E 1.1 7
PN2.75
P Z 7.1 5
P Zt 0.8 7.5
s E 7.5 7
sN5.5 10
s 7,4.0 B

MxE7120
IiIx N 40 18
MxZ101?
D = 2450 7o.. = 22" 'Ki i? 13 27 72,O D
is 13 32 2+
iSa 13 52 18
i 173+47

ilgl 13 16 21

micr gee
P N 1.2 6
? z 1.5 6
P Zt 0.6 1,1
sE3.410
s N 4.5 16
l,[x E 2+ 11
I\fx N 1, 11

I\[x z 26 11
D = 3220 \n = 29".

Mx E 1.6 17
Mx i[ 1.4 18
Mx Z 1.1 9^
D = 2450 V;:l. = 22".

Ki iP
1

îlf--ul,

Mx
I'[x

UÀ4

i
TTn iP

!v

uri i? 1+ 27 52.9 C

De iP 1+ 25 2O,9
îurkey (n = z5 lcr).
M = 4.7 (Uprfi).

Um iP 14 +5 52.6
Turkey (rr = z5 tcm).

15 31 32

15 54 1+
15 54 23.7

i6 18 20
16 22 25
nj-cr sec

E 0.7 16
N O.5 17

16 19 29

25

25

25

25



Up = Uppgalal Il].

26-

=-Kinìnay Sk = Sica-Lstugann
De =-Delary

Un --Uneà, . Ud =-UddehoJ-ny

1969
Mar. 25 (cont, )

Ki micr
Mx E 0.4
Mx Z O.4

sk iP 16 19
Um i? 16 18

is 16 23
ud iP 16 18

i 16 18
De iP 16 17
îurkey (n = 15 kn).
l,{ = 4.1 (UprKi).

(cont. )
Ud. iSg Og 32 4O,2
Ilake trad.oga.
Explosion?

sk iP 09 24 56.5

un i?KP ag 47 .48.5
De i?K? 09 47 59,2
Tonga-Kernad.ec Islands
(tr = 50 tcn).

1969
Mar. 26

see
10
10
03.3
57.6 C

29
70.6
37.2
58.1

26

26

26

26

e(ss)
i (ss)

iP
ix

Mx
Mx
Mx
iPKi

26

26

35 20.7
35 25

Ki ePP
Ucl iP
Caspi-an Sea.

Up iSn
isg

Ki iSg
Ske

isg
Un iSg
Ud iSg
Esthonia-Gu1:f
&plosion?

12 09 55
12 0B 16.7

12 40 41.6
12 40 56.0
12 43 51 ,5
12 +2 46
12 42 57,9
12 41 29.1
12 41 5B.O
of Finland.

08 06
oB 29.9

15 1A 16.1
15 40 78.6
micr sec
0.6 17
1.1 21

1,3 17
15 39 

'O.4micr sec
o.B 14
o.t 13
1.0 16
15 40 1B.o
15 40 02
15 40 19.1
15 49 52
15 40 12.4
1' 40 

'5.2

il

Ki
sk(

17
17

isg
esg

Un[ iSn 17 3, 3O.3-#
ud D isg 17 37 17.8

,
66.4 s 14,8
Origin tine
E)rplosion?

Um iP
Turkey.

17 56 45,7

= 17 37 52,

25

SK
Ud

Up

15
15

E
nî
II

lJ

g

IT

z
25 Ud i?

ì

26 Sk
Um

Mx
Mx
Mx
iP
eP
l.
i
i?
fx

luzon (n = 15 to).
M. = 5.5 (Uprfr).

iP
i?
1S

ud ilP
îurkey (h

Ki eSg
1

Sk iSg
Um 1Sg
(cont. )

19 06
19 06

03 36
ot 76
o5 41
o3 16
km).

40.2
44.6

59.4
49.2 C

24
29.1

SK
Iln

Ucl

iPUct26OB
OB
OB
o8

72 22
32 28.5
72 5O.7
5't o7.4

15 50 54.4

ud. íP 17 19 10.2
Dod.ecEaeee Islaí.d.F (h = N),

iSg 18 56 21.9
iSn 18 52 24.4

iSg 1B 5, 27.9
Un f iPg 18 52 45.4

iSn 1e 55 77.7*ffi

69. 2"t{, 30.3 I!

Origin time
EkpJ-osion?

= 18 50 75.

26

=25

26



Up - Uppsala, Ki

,27-

= KÍrunal Sk = Skalstugan,
De = Delary

Un = Umeàr Ud = Uddeholn,

1969
Mar. 26

tt 26 Up eP
Un iP
ud iP
Mind.anao (i,

n26UpiP
Ud. iP
Mind.anao (tr

ll

Sk eP

Um iP

Ud" iPK?

LTp i?KP 17 49 57.A
i 17 50 05.2
i 17 50 17.2

Ki i (rrP) t'l tg 4g,g
sk i?KP 17 49 51.O
Um iPK? 17 49 47,1

i 17 50 00.6
ud 1PKP 17 49 58.8
South of l(ermadec Islands
(r, = 45 tm).

(cont. ) /-- --. \IVI = 2.Y \Uprll]-/.
Y (Ud): cf Mar. 20, 1969,
16 72.

ud e(ss) 05 36 21

1969
Mar. 27

27

27

26 Um iP 21 02 28.6
ud iP 21 02 35.6
Baja California (tt = tq).

27 Up i? 06 22 5O.B
i 06 22 57.9

sk iP 06 22 45.5
Un iP 06 22 70.6 C

ud. iP 06 22 57.4
De iP 06 23 10.9
South of Japan (tr = 3O tm).

ud iP a7 48 41,O
East of Cretc.

19 35 17
19 35 0+,8
19 35 25,9

= JO lor).

19 41, O7,3
19 +4 10.6

- 20 1m).

01 57 56

02 19 11.5

a3 50 10.2

Up iP
Ki iP
ud iP

i
. f-!€ypt (h

Up

Ki
SK
Um

ud
Mariana

Up eP

Tadzhik

27 Up iP
i
i?P
iSKS
i(s)

(cont. )

06 22 14,1 C

06 21 12,1
a6 22 27.7
06 22 47 .1

- nr\

12 
'4 

58.3 C

12 55 O2.3
12 58 49,1
13 C5 29
13 Oa 53

aB 35 29.9
oB 35 39.4
oa 35 o2,o
oB 35 27.5
oB 35 17.8
oB 75 76.1

Islands (tr = 3eO tn),

11 27 04
mier sec

rf 0.9 17
11 27 06,5
11 26 53.5
11 27 17.8 C

11 27 21.1
SSR (h = 35 ian).

27

iP
i
iP
iP
iP
iP

2727

27

27

Mx
Ki ip
Ura iP
Ud. iP

i

MXE
L{x N
MxZ

Santa Cruz Is1and.s
(ir = 250 tn).

2727

27

ud i?

Up eP

07 41 79.2

04 59 59
mier sec
1 .3 1/+

2.3 19
2.6 20
-:-
mr-cr sec
2.8 16
1.4 16
5.2 17
04 59 43.6
05 01 34
05 10 21
05 10 52
05 00 01.6
05 02 57.7
05 03 06.1

E
t{
ZJ

Kj.

MX
Mx
Mx

Un iP
lPP
iSKS
iS

Ud. iP
iY
I

North of
(rr = r).
(cont. )

27 Up iSg 12 53 O3.7
Sk íSS 12 54 55.8
Um iSg 12 53 37,j
Ud lSS 12 54 O5.z
Esthonia-Gu1f of Finland.
E*plosion?

Ha].mahera



Up = Uppsala, Ki

-28-

= Kirunal Sk = Skalstugan, TJu. = Ume8l Ud. = Ud,deho1n,
De = DelarY

1969
Mar. 27

n 27 Up iP 1140
tt 2'l ud iP 14 21

Aegean Sea.

n 2'7 Up i.P 16 22

(eont. )
Up mler sec

P 7' 0.6 5
P Zt 0.1 0.6
PPE0.63
PP 7, 1.2 7(s) E 1.2 +(s) N 1.0 6
MxEZ119
Ltx N 32 24
MxZ5620
D = lo6oo 1c0 = 95 1/eo.

K1 iP 12 5!, 41.8 Cj. 12 54 45.5
iPP 12 58 25.8
eSKS 17 O, 06
is 13 05 33

micr gec
P82.516
P Z 1.6 4
P z)t 0.5 i.2
P?82.78
P? z 5.6 B
SKS E 7.8 5sKs N 2.0 5s86.1 7
s1S2.1 6
[Ix E 30 23
MxN2320
MxZ5120
D=1O2OOh=92Q.

sk i? 12 55 O2.B
iP? 12 5A 52.7

Um iP 12 5+ +7.1 C

i 12 58 18.4ilP. 12 5a 4o.3i(s) 13 06 oo
ud. lP 12 55 06.3
De e? 125]> 16

iPP 12 59 12.1
Talautt Islands (n = 3O to).
rl=6.7tM =6.9 (Uprfi).

(cont. )
Norcllantl, Nonray,
66.4"I,T, 14.8"8.
Origin ti-ne = 17 73 22.
Explosion?

Ki iPg 1a 10 34.1
iSg 1e 10 7B.B
iRg 18 10 41.1D = z|0 km = 0.4".

Origin tj-me = 18 10 26.
Explosion?

1969
M&r. 27

27

27

27

27

27

Un iP
l-

Ud. e?
De iP

/-'rurKey \n

up i?
J-

Ki i?
SK lP
Um iP
ud. i?
De eP
[acizhik SSR

ud. iP

ud iP

up i?
I

iS
ilg2

P
P
P
P
S

S

')
Iltx
Mx
I[x

f\
|\ coILt. /

18 12 25.9
18 12 3O.1
18 12 04
18 1 1 70.5

= ,O kn).

27

2B

28

Eastern Med.iterranean.

Ud eP 22 iD 77

Um 1PKP 01 38 i5.+
loyal-ty Islands (tr = tf).

19 +5 06.4
19 45 12.O
19 +5 17,7
19 45 57.7
19 45 08.2
19 +5 29.1
19 t5 24

(tr = tt).

20 29 26.4

22 77 54.4

01 53 29.5
01 53 31.7
01 57 75
02 00 40
micr sec

87.28
N11 9
212 B
zt 0,5 1.0
E 11O 18
N34 9
25e20
E 450 21
N 200 19
z 11O 19

52.9 C

3+.1

51,.2 D

n iHF isg
skÀ iSe
u,n È iQe
(cont.,)

17 34
17 54
17 35



u'p = uppsalat Kl

1969
Dlar. 28

-29-
= Illruna' Sk = Skalstggan, Un-= Uneà' ,Ud-=.Hrdehoh,

De = nelarY

(cont. )
D = 2450 tu = QQo,

Ki 1? 01 54 57,6 D
i 01 54 41,1
i?a 01 5i 06
1S 01 59 30irgl o? ol Ss

ru-cr sec
P E 1.1 6
?N4.76
P z 6.1 6
? zr o,4 1.0s81210
S N 61 18
Ii[E E 89 1jMr it 11O 16Mx z 13o 1j
D = 33OO hm. = 29 1/2",sk iP 01 54 11.7i 01 54 1+,7Un iP 01 54 O2.Z Di 01 54 O5.5i 01 54 0B,B
es 01 58 22Ud j.P 01 D3 4O,11 01 53 41.9De iP 01 57 06.9j- 01 53 Og.5Turkey(fr=9h).

3:6.61M=g.g(Uprff).MUI-tipIe P.

28 Up e3 O, 18 48ipp 0, 19 06.8Um iP W 18 26,5 D
ipP 03 1A 46,6ud. tP 07 18 54,7

South of Japan. h = TO hn
(up,un).

(cont. )
De eP 09 56 D6
Volcano Islancls.
h = 190 tan (unrua).

Up iP 10 07 06.4
i 10 o7 .11.0

i 10 07 21,4
is 10 11 08

ml-cr sec
Mx E 2.7 ZO
Mx N 1.8 18
Ifx Z 1,2 B
D = 2450 km = l!o.

Kj- iP 10 08 15,?
In:Lcr sec

Ifix E 1,7 15
I/Ix N 0.8 12
Mx Z 1.7 12sk i? 10 o7 5O,7

Um íP 10 07 4O.7
is 10 12 15

ud iP 10 07 1g.g
De i? 10 06 45,6
Tr.rkey (rt = n).
I\[ = 4,8 (Uprfi).

12 39 44,6
12 39 54.7
12 40 17.7
12 40 3B,g

15 51 55
mj.cr sec
1,7 16

:: 15

micr sec
1.1 13

1969
Ma?. 28

28

28 Um i?
Uct 1?

i
Turkey (r, =

05 45 48.8
05 45 26,3
05 45 30,5

3 I@,).

og 36 38.7
og 36 09.2 D
09 76 57
og 76 21.7 D
09 37 08.0
og 36 45.2
09 37 31.7

28 iP
i
i?
iP

eP

Un

ud.
De

Up
28 Up iP

Kj. lP
Sk eP
TJe iP

lhu
4-y4

ual i?
ipP/_\(cont. )

MxN
lDr Z

Ki

tvbr
(eont. )

m P ipn 10 48 57.o

1Sn 10 49 55.4
+58 ie -Jet f T+
ffi

slc A eSs 10 52 45un€ffi
10 51 09.0

NorthweE
67.loN, 32.g
Origin tine
Exploslon?

2B



Up = Uppsal.a, Ki

-30'

= Kirur:a' Sk = Ska-Lstuga:r, Um = Umeà, Ud = Uclclehol-m,
De = DelarY

1969
Mar. 28 (cont. )

Ki mì cr sec
Mx N 1,O 17

ud iP 15 71 46,4 C

Gu1f of Cali-fornia (tr = tt).
M = 5.5 (uprKi).

the existence of teleseismic
Pn and Sn (Uprun), i-nd.icatÍng
propagation across a relatively
homogeneous structure.

07 15 35.O
07 17 +4.4
07 17 28
07 13 5'5.9

(cont. )
Kl iPS 09 35 55

iSa 09 79 57
mier sec

P Zt 0.5 1.7
sE4'29
sNjt2 11
MxE151e
Mx lf 12 15
Iylrc Z 19 1I
D = 6750 kn = 57".

sk 1? og 25 26.6 C

ud iP og 25 o2.4
De iP 09 24 39.9
Ethiopla (fr = tf).m=6.32M=6,3(Uprfi).

KÍ iSn 10 t+ OO.3
iIel 10 34 14.7

Um iSn 10 74 45.4
iSg 10 75 25.2
i 10 75 73.1

?robably northwest Russia.
Explosion?

111750C
1 1 17 52.5
11 21 09
micr sec

2o.85
zr o.3 1.5
E 1.0 6
N 1.2 g

x t".5 17
N 5.,\ 17
z 5.4 17

565o lcn = 51o.
Ki iP 11 1+ 79.2

eSa 11 29 04
ml-cr see

P Zt O.7 1 .',|
Mx E 5.6 1T
Mx N 6.6 1+
I/ix Z 9.0 15

sk 1P 11 14 25.7
Um 1P 11 14 15.0

is 11 21 +5
utt i.P 11 14 01.7
De iP 11 17 7B,O

i 11 13 50.6
E'bhj.opia (fr = 4 l*).
m = 5.9r tr[ = 5.9 (Uprri).

1969
Max. 29

tt 2B Um iP 23 01 28.6
ud. i? 27 01 08.0
De iP 27 01 2O,9
North Atlantic Ocean
(rr = u).

n 2g iP 01 +7 4+.9j. 01 47 46.7
i 01 47 56,6
is 01 51 10.6
iSn 01 51 28.9

sk i? 01 +B 22.8
Um 1P 01 +B 27,4

iPn 01 49 1Z,T
iSn 01 i3 ZO.5
i 01 55 06.5

ud i? 01 +7 48.7
i.s 01 51 15.2

De iP 01 47 11.5
i 01 47 18,0

Italy (f. = 3tO kn). Note

29

29

29 Up lP
l_

Um eP
uai f?

Up eP
!

iS

P
P
S
q

I{x
ifx
tfx
î-

29 Up i? A9 24 53.1
iPP 09 27 03j.s 09 t2 12

m'i cr sec
PZ0.g7
? zt 0.8 2.O
sx2.46
s N 7.6 11
MxEl+18
MxN1719
Irtr Z 12 19
D = 5650 lnn = !'1".

Ki eP 09 25 40
i og 25 44.4
i og 26 18.5
ePa 09 29 1/r
is 09 33 41

(cont. )



-71
Up - Uppsala2 Ki = Kiruna, Sk = Skalstr:gan,

De = Delafy
Um = Umeà, Ud = Uddeholmr

1969
Mar. 29 Up iP 11 16 29,4

eS '11 21 47
micr sec

P Z 0.5 5
sN2.1 7
D = 5650 lo = 51o.

Ki iP 11 17 16.8 C

i 11 17 27,9
iSa 11 31 40

micr sec
P ',Zt 0.4 1.8

sk iP 11 17 A0,6
Um i-P 11 i 6 49.6
ud iP 11 16 38.8
De iP 11 16 16.1

i 11 16 7+.6
i(pp) ii 18 20.1

Ethirpia (t = lU).
m = 6.0 (uprri).
Y(2, ) exhibits relatively
long period.s in this
series of Ethiopian
shocks.

/\
\eont. /
Up

P
Mx
I\[rc

Ki iP
ipP
iPP

P
PP
Mx
Mx
Mx

SK iP
anP4-t, *

Um iP
ipP
iP?
i

UIl iP
ryr
i
iPP

De i?
ipP

Carlsberg Ridge,
h = lO m (UprKirsk,UmrUd.,
De).
ú = 6.2, M = 5.4 (uprfi).

Ud. eP 15 47 01

1969
Mar. 29

n29UmÍP
a

1 1 24 43.8
11 25 11.+

13 17 15.7
17 18 O7.3
micr sec

zt 0.4 1.8
13 17 49.0
13 17 77.1
11 17 41.6
13 17 25.7
17 17 07.O

(ir = 4 too).

13 25 49.7

13 51 34.6
13 51 41.1
11 51 *4.7

km = 0.5".
13 52 37.5

29 Up iP
Ki iP

Up eP

Up eP
Ki eP
Ud. iP
Atlantic Ocean

mi cr sec
zt 0.2 1 .0
E 1.5 16
N 0.7 15

13 59 16.7
17 59 23.7
14 01 31.5
m'i cr sec

zt o.7 1 .0
zt 0.1 1.4
E 1.8 18
N 2.9 18
z 4.1 18

13 59 12.3
11 

'9 
20.9

13 58 56.5
17 59 O7,9
14 01 06.8
1+ O5 22.8
15 58 54.8
11 59 02.1
1+ OO 44.7
14 01 06.0
11 58 3B.B
15 58 46.2

19 1t 49.O
19 11 O5.2

21 42 29.7

22 77 14.7

01 21 16

02 4l 00
02 4l 40
02 40 55.2

(tr = w).

P
SK iP
Un iP

Ud iP
De iP
Ethiopia

tt 29 Ud iP

tt 29 Up i?e

29 Up i?
Ud. iP

Un

Um

29

29

29

3O

iP

l_-r

isg
iPd

D=60
Ud iSs

7o

Events of this kind,
probably exploslons, not far
from Uppsala, are often tt 70
reeord.ed. but general-ly
excluded. from our bulletin.

58 45.2 C

58 51.0
17
13

Up eP
i

Um iP
ud i?
Atlantic

o5 o+ 26
of 04 39.5
03 04 37.9
03 a4 22.O

0cean (tr = lr).29 Up i?
ìnP*.1'L

(cont. )



Up = Uppsala, Ki =

Iri|4 a Jv vu

lt

70 Up e?
inPLl'-

EY
iPP

iúx
lvlx

Ki eP
ipP

-72-
Kiruna, Sk = Skalstugan,

De = Delary

1 0(o
aJvr

Um = Umeàr Ud = Uddeholme

TT ^2

v)

05

34 31,+ Mar. 30

01 09.2
01 17.9

12 15.8

t\(cont. /
UM II

i
iPP

Ud iP
inDIPr

30 Up iSg
Ki iSg
Um iSg
lake lad.oga.
Explosion?

ud

Ki. iPn
i-Sn

0B 1 1 33.3
oB 12 11.5
oB 12 19.6
0B oB 40.0
0B oB 50,6

46.O
??o
UYr I

10 00 40.8

15 25 49.1

17 39 18.1
17 40 O+,5

LÍ

1
3o Urn

Um iP30
North of Halmahera.
h = 40 t<ry (unrKirskrunrud.).
III = 5.4 lUprKi).Y (UprUm) probably belong to
the group of early PP
arrivals.

il

Origin time = 05 14 47,
Explosi-on?

ll

n

06 05 4t,.9 D il

Ki eP 07 2t, 14
ud iP 07 2+ 79.O
ITorth of Halmahera
(n = ?o i<n).

il

ilsl 17 40 1P.B
T = 47O km = 3,9".

os 5t
oB 72
o8 5t

iPTf.1

JDtt

^t 
I

iPUd3O

3o

3O

7Ail

3O

70

Um iSg 17 41 51.6
Probably northwest Russia.
Origin time = 17 38 16,
Explosion?

Um iP 19 44 27.2

Ki i? 21 10 02.4
ud Í? 21 1A 26.6
Ial-aud Islands (n = Oo tm).

Um i? 27 01 O5.B

um r(ss) 23 16 34,9

Um iP OA 25 05.6

ud iP 01
South of Greece.

Um iP 01
i01

Ataska (fr = n).

Um eP 02
i02

Up iP 07
(cont. )

tr??R?
)J )J'J

54 oa.7
51 23,6

3+ 52
74 4L,.5

22 75./1r

n

71'

71

31

31

It 0B 0B 32
0B oB 42,7
08 12 22
oB 12 36.4
mj.cr sec
0.8 17
1,2 20
oB oB 14
0B 0B 24.7
micr sec
1.2 19
oB 08 36.2
0B 0B 46.9
0B 0B 20
0B oB 51.1

E
N

lr

il

tl

lvix N
SK iP

ip?
Um eP

ipP
(cont. ) ft

05 20 13
05 17 01.8

eSs 05 19 5,
#

Nort[west Ruqsia,
67. 4oN, 37.zoE.

ffi
KiR ePn 05 45 02

05 45 +9.O

@
src A ise 05 48 77 .7
UnÉ iSn 05 46 29.5

\.d

67. 6"ti, 30 .B
Origin tine
Explosion?

- 05 44 00.

31



Up = Uppsala, Ki

-51 -

= Kirrrnal Sk = Skalstugan, Um = Uneà, Ud = Ud.cieholm,
De = Delary

1969
Mafr 51

t,\\cont. /
upi

iS

PE
?N
PZ
?zl
SI!

SN
Q7v4

MxE
I-{r N
I\[x Z
D = 3B0o

Ki i?
j.
i?P
i-PcS
iS
iSS

1969' lfar.
07 22 58.0 D
07 28 02
micr sec
3.9 B

9.5 B

18 9
O.9 0.8
29 12 rr

79 10
9.2 B rt

7' 15
61 22
ztr 'tn.tJ rA
lm, = 34".
07 27 37.8
OT 25 76,2 T tl

07 25 04
07 29 27
07 29 4+
07 52 43
mi-cr sec

t1 Ki iP og 0B
sk i (p) 09 oB

iP og oB
Um iP 09 0B

i 0goB
ud iP 0g oB
Eeypt (n = rl).

31 Sk e? 09 12

+9.7
21,5
29,7
18.0
5+,1
01 .0

qÀ
|'r

71 Um
îTnvu

Um

9
Y

P
P
P
P

PP
PP
PP
S

E 3.9 g

N11
220

31 Sk e?KP
Um iPKP

l_

Ud 1PKP
i

31 Ki iP
SK iP
Um iP
ud iP
Red Sea (fr =

i?
iP

r (ss)

51 Up iPl
) iP2I

ìn9rl.,r

fsî
is2
i
iScS
e(etrt;
iPt ?r

P2
S2
S2
S2
PI PI
Mx
Mx

(cont. )

09 +5 46
og 45 59,4
og 45 +5.2
og 45 5t.o
09 45 58.2

11 77 43,2
11 37 21.9
11 57 11,O
11 36 5+.9

25 hî).

12 74 02.5
12 74 21.9

13 20 05.8

v
10

zt 1.5 J.O
E 1+
N43
243
E 16
N27

9
9
'11

s 213 9MxE4613
n/îx N 77 17Ì,rx z 7e 11
D = 4550 km = {'1".sk i? 07 2t 14.2
i o7 23 15.7

Um íP 07 27 O1.gj- 07 25 04.>
is 07 28 45Uct iP 07 22 45.7i 07 22 48.+De iP OT 22 21.4

Red Sea (rr = u).
m=7.0r M-6,6 (uprKi).
Double ?, small and. large, at
an average lnterval of 2,4 sec.
Unusual location for such a big
shock.

Origi-n time = 17 72 77.
E'xplosion?

c
I

D

19 
'5"49,5 

"

19 75 53.5 D
19 77 22
19 44 18
19 4+ 21

19 44 +4
19 45 06
20 03 53
20 04 O2.3
mi er sec
1.9 1.0
6.7 5
16 7
1.9 5
o.2 1.5
7.7 18
4.1 17

D
D

zl
E
îú
II

z
Zl
E
NiPKi

Kie lsg 17 74 ot .3skA ise 17 31 Og.g
un è rsg fi 74 37.6

31 oB 02 54,4



-74-
= Kirunal Sk = Skalstugan, Um = Uneàe Ucl = Udcleholne

De = Delary
Up - Uppsala, Ki

1969
Itrar. 31

1969
l,lar, 11

(cont, )
Up micr see

Mx Z 2.8 1I
D - 7800 kn = 70".

Ki 1?1 19 35 12,5
iP2 19 35 16.1 D
ipP 19 36 41.9
is1 19 +5 10
is2 19 +7 14
iScS 19 44 24j.sS 19 45 50
e(prpr) eo o7 47
iPrPr 20 O+ O5.g

micr Jec
?2 E 1.1 7
?2 N O.7 7
T223.27
-r,2 zt 1.8 1.O
s286.67
s2N198
s222,77
PlPl 7)t 0.1 1.j
Ivhc E 4.+ ZO
Mx N 4.8 13rk z 5.6 1P
D = 7100 tm = 64",sk i?1
íP2
1pP

19 35 46,1
19 35 49,4
19 77 22.9

is 19 44 17.1

(cont. )
place; in average
P2 - P1 = J.7 sec and
52 - 51 = 5.7 sec. Phases
without ind.ex refer to the
second,, much larger shock.

Um lP 20 32 42.1
Volcano lsLancls (tr = tt).

Up iP 20 77 25.O
Ki iP 20 76 5O.3
Um lP 20 77 05.6 D

i 20 t7 15,O
ud iP 20 37 52,4
South of Japan (fr = too Io).
Up iP

a

Ki iP
sk i?
Uro i?

i
ud. i?
De iP
Red Sea (fi

21 51 15,6 C

21 91 20.2
21 52 14.O C

21 51 53,8
21 51 42.1
21 51 47.8
21 51 26.1 C

21 50 59,7\
= b l{!1,/ r

22 47 71.7
22 47 77.9
22 +B tO.5
22 48 09,6
22 47 58,2 C

22 47 41.9 C

= rì{,/ r

27 10 55.2

Up

Ki
SK
Um
ual
Recl

11

71

71

71 iP
I
1P
iP
iP
1P

S ea (rr

Un iP1
iP2
iPc?
anv4ì/4

iS
iScS

19 35 28.2
19 75 72.1
19 35 59.-4
19 36 56
19 43 42
19 44 42

19 t6 12.1
19 36 15.7 D
19 37 44.8
19 45 76.2

D
D

isS 19 46 15
i (rt pt ; zo 03 26.5
iPr?f 20 04 O4,g

19 35 57,6
19 36 01.6
19 77 30.9
19 44 40.2

l?rPr 20 03 50.8

t1 ud iP
Aleutian Islands
(n = eo tm).

Ifiarkus Bàth
January 26, 1970

ud iP1
tP2
1p?
is

De iP1
j-P2
ipP
iScS

D
D

Sea of Japan. h = 41O lm
(Up, Ki r Sk, Um, Uct, De ) .n=6.57M=5.9(Uprfi).
M uncorrected for focal
depth. Two successive
shocks.in nearly the sane
1cont. )



,.: , ùll
a

Seisnological Institute
Uppsala

Uppsala (Up) t
Kiruna (Ki):
Skalstugan (Sir);
Uneà (um; g

Uddeholm (Ua):
Delary (Oe):

59:5r.5'N,
67150. \ 'w n

63134. B'u,
63]l+8.9 t lt,
60:05.1+ 'N,
56"28.3 rN,

r7ll?.6'r;
20]21. 0 'E;
12"1-6. B tE:
eolrh.z'ui
13i36. l+ re;
13"52 . 1 rE;

h=lhm
6=lpOn
5=lB0m
h=16m
h=240m
h=150n

Ki iPn
eSn
ise
D-520

Um iSe

Ud eP
Montana (h

A P R r L 1 - 30, !969
a a o a a t a a a a a a a a a a a l aa a a a

L969
Apr.

1969
Apr.Up iPKP 00 20 55.lrud iPKP 00 20 59.3 C

Tonga-Kernadec Islands
(rr = 550 rn).

Up ip o)+ 1l+ h3.0
m]-cr sec

Mx E 0.6 t3
Ùlx N 0.T l_5
Mx Z O.T 15

Ki ep 0l+ 1l+ 12
iS Ol+ f6 5l+.S

m_cr sec
l,{x E 0.6 13
I'fx N 1.1 1\
Mx Z f.0 L6
D = 1600 kn = 1l+ L/Zo,

sk eP 0\ 13 50um ip o\ I\ z9,j
i 0l+ r\ 3a. t+

i Ol+ fT 5i+.fUd iP Ol+ 1l+ 26.2
Iceland. (h = N).
Doub1e P - a usual property
for. earthquakes in this
regÌon.

Up iP oj j6 3L.gKi eP 05 :6 hr
Um ip 05 56 29.9

ipP oj 5T II.TUd iP oj j6 hB.7 o
iPP 05 58 31.9

Hindu Kush. h = 2l_0 kn (Un).

Norbhwest Russia,
Origin time = 10 57 l+0.
E:cplosion?

Ud iP fl+ r4 59.1+De iP tl+ r4 28.9

Up iP f6 U+ :l+.5Sh eP f6 l+: OS
Um iP 16 }+4 3T.Tud. ip 16 hl+ 50.1 cDe iP f6 l+4 l+e.lr
l,Iest Pakistan (h = 20 km).

50 17.0
50 l+0.9

lUpiP
Ud. iP

L6
T6

ud.

Ud

l-r

1r

t.H

Up iP 20 ,+2 2B.z
ipP ZO l4Z )+O.j

micr sec
P zt a.L 0.5Ki iP ZO l+2 28.3
ipp 20 L2 l+1.1

( cont. )

5 FEB E?TG

SEI SIUOLOGI CAL BULLET IN

UPPSALA, KIRUNA, SKATSTUOAN, UMEA,

UDDEHOLM and. DELARy

10 58 5l+.5
t0 59 

'r11 00 13.6
km = b.?o.
11 01 0.7.5

t6 S> t+t

= 10 km).

18 06 03.0

rB 16 16.8

Ki oT I+2 16.T



Up = Uppsala, Ki = Kiruna, Sk

-2-

= Skalstugan, Um = Umeà, Utl = Ud.d.eholm, De = Delary

]:969
Apr.

L969
Apr.

lKiiP
Sk eP
Ud iP

i

sunatra. u = 45 kn (uprKi).

20 58 t8.o
20 58 5t+
2a 59 L2,6
20 59 L6,3
30 ke).

( cont. )
sk iP
Um iP
U'T iP
De iP

Ka,rnchatka (h =

Ltn i(P)
CentraL A:nerica

20 l+2 l+3.7
20 I+2 Zj.j
20 I+2 38.0 D
20 l+z 36.t

\3" 5
J0 kn).

Up iP
SK iP
Un iP

1
ud iP
Greece (tr = $).

Up

Ki
SK
Um

Ud
Java

Ki

skA
Unr G

a5 02 2L,5 C

05 03 oo.h
05 03 o1.g
05 03 12.0
05 02 28,6 C

iP 07 3? 30.9i 07 37 3a,LtiP oT 37 27.3 CiP o7 3T I+Z.B
iP 07 37 27.2 CiP 0T 3? l+1.?

(1 = 110 kn).

iP og 58 z]-g

21 3z
(tr =

Up ip 2t 43 b2.l+
Ki iP AL l+Z tr8.\ C
Um iP 2t b3 15.5
Ud iP 2t l+3 l+0.L
De iP 21 l+l1 03.8
Ataska (n = 6O lrn).

Un ist(P 0o l+l+ 56.6De iPKP o0 b2 37,2 DFiji fslands (n = 600 kn).

Up iP OI l+Z Z3,Tis 01 h6 oo.g
ltrlcr sec

P zt o.2 1.0
D = 2350 kn = 21o.

Ki iP 01 l+3 38.2
mier sec

P 7,t o,I 1.0sk iP oL \2 59,5i 01 l+3 02.?Un iP 0t h3 02.0
i 01 \3 o5.gUd iP 0t l+2 25.A D
is 01 !6 og.0

De iP 01 4L l+8.? O
i ot l+t 53.3

Tlrrhenian Sea (b = A60 kn).
m = 5.5 {Uprt<i).
Double P.

Um iP 03 05 1?.5
South of Japan (fr = l+60 tn).
ud. i(P) 03 06 36.1

iPn 12 0t 25.8
iSn L2 02 2\,0

KiA2

a

t2 00 12.

12 05 12.6
12 03 41.5

t
67,5 , 32.9
Origin time =
Explosion?

12 4h 5a.lr
12 I+5 iZ,t

iP 19 43 o2.giP L9 \Z t+6,7
i rg \2 5r.TUnr ip 19 h2 51.1i r9 ]+z 57.5Ud. ip Ig \3 ]:e.z

Mindoro (n = t5 t<n).

Un iPKP
( cont. )

ise
ise

2 Ki i(Pn)
i(sn)

Up eP 12 48 23tci ip t2 hB 21.9i r2 uB 28.1Sk eP 12hBboUn iP L2 l+B 17.lUd iP 12 48 31.6
Nieobar fsJ.and.s (tr = W).

Up ip 15 31 3t.T

Up ip 16 tT 07.6 c

2up
Ki

20 ll3 03.5



-5-

Up = Uppsala, Ki = Kirunan Sk = Skalstugan, Un = t[neàr Ud = UctdehoLn, De = Delary

l.:969
.A.pr.

t969
Apr.( cont, )

Ud ePI(P Z0 l+3 tlr
Fiji Islane (n = l+60 tn).

Un iP 21 h8 1?.9

ud iP 22 59 ].:5.g

Up iP 23 j9 55.1 n

Up ip 00 10 19.5
Ki eP 00 to 56i o0 12 05.1

Origin time = 3l+ 2T 20,
Explosion?

Um iP L5 L7 27,3

Up iSg 16 tl+ 09.5
Ud iSe 16 tl+ O3.B
De iSe t6 tz 06.1

tln ip L6 j, 519.9
Iceland, (tr = Z5 tn).

iP 18 32 30.5 c

Ki eP 19
ud iP 19
Norbh of Halmahera
(5 = BO rn).

Un

Ud

eP 00 I0 42
i 00 10 \6.9
iP 00 tt 06.\ o

De iP 00 IL 03.9
Afgbanistan-tlSSR (x = t6O fn).

rh iP 00 39 l+3.1-
Soubh of Japan (U = tl+O tn).

Up eP 03 00 36
i 03 oo b2.5

Ki eP 03 0o 3A
i 03 00 36.2

nicr sec
Mx N 0.9 1l+
iP 03 01 01.6
eP 03 00 21
iP 03 oo 53.2
i 03 0a 56.7De iP 03 OO 59.9

Kirghiz-Sinkiang (U = l+O tn).
Double P.

Ki iP og 28 \0.6

Up ipKp 09 50 29.1
i 0g 50 3L.6sk iPirP og ,o 22.8

tln iPKP 09 50 1?. O D
un iPKP 0g 50 30.6De iPKP 09 50 38.?
Kernadec fslands (U = ?O tn).
Up iP 11 oa 2\.3

Up ip 13 38 46.9

Recl Sea (h = N).

Up iP AZ L6 l+5.6 C
i 22 16 49.1
is 22 20 Og
e 22202P

- mier sec
P N0.6 3
P ZO.5 3
P Zf 0.I 0.5
MxEIL16
MxNllZO
Mx Z 9.2 t8
D l. p100 kn = 19o.

Ki iP 22 Lg Ob.6 C
is 22 22 39
iSa 22 23 0L
ils2 22 27 33

mier sec
P 7,t O.2 1.3
MxEl3Lz
MxNLztz
Mx 7, I8 Llr
D = 3000 km = 2?o.

sk iP 22 LT 29.5 C
( cont. )

U'I

33 50
3I+ L5,5

Up
Ki
IItr
ud

iP
iP
iP
iP

20 13 01.9
20 13 56.6
20 t3 26.2
20 13 0g.g

Sr
Un
Ud

31 22,t
30 02

1l+ 29 16.3
tt+ 29 29.9
fl+ 3a Or



Up = Uppsala, Ki

- l+-

= Kiruna, Sk = Sral-stugan, Um = Ifoeàr Ucl = Ud.dehoJ-n, De = De}ary

l:969
Apr.

L969
Apr. Up

Albania (h = w).
m = 5.1+, M = 5.7 (Up, Ki).

12 25 3O.5
L2 25 35.11
12 26 29.1+
L2 26 28.'
L2 26 3l+.2
12 26 06,L
L2 26 r\.7
12 25 57.5
t2 26 03,O
12 25 'l+O.2

L2 25 l+6,8
Red.Sea (h = N).
Double P.
Pn (Up) is renarkable for
this path.

( cont. )
UM 1"H

i
iS
r-L1

Utt iP
]-

De iP

Up
Sk
Um

Ud

1r
eP
iP
iP

22 r7 28.6 C

22 t7 33,5
22 21 36
22 23 3r
22 L6 51.3 C

22 A6 58.2
22 t6 r3,\

23 l+9 35.1
?3 50 r7
23 50 t6.\
23 \9 I+I.T

23 53 53.5
23 5l+ L3,2

00 02 28.0
00 02 13
00 02 36.1i

Ki

SK

Un

Ud

iP
i
iPn
iP
i
1r
i
iP
i
iP
I

l,tinclanao (h = W).

Up iP
Ki eP
ud iP
Mindanao (h = N).

Un eP
Ud. iP

oI+ 25 57
Ol+ 2, 2l+.0 C

Albania (n = N).

tbn iP
Ud iP

Up iP
ipP

Mx
Ki iP

ipP
sk ipP
IJn iP

ipP
Uci iP

ipP
Foraosa. h
UmrUd).

Up iP

Mx
Mx
Mx

Ki iP

Mx
Mx
Mx

Sh iP
Un iP
Ud iP
De iP

ti+ o? b9.3
rb oT 59.4
micr see

N 3.8 23
r]+ 07 a6.3
].L oT 3?.8
1l+ 0B 0L2
1l+ o? 3l+.6 o
1l+ 0T l+7.?
L\ oT 59.2
Ll+ oB o8.o

= h0 kn (UprKi,

16 28 52.9
nricr sec
2.0 2r
1.6 20
3.2 20
16 28 30.6
micr sec
2.O Lg
2.5 l7
I+.6 18
t6 z8 3l+.j
:-6 zB l+l+.l+

16 28 l+6.7 c
16 28 l)T.I c

b

\

Albania (h = N).

Up iP 06 3j 59.3

up iP oB 56 13.0
i 08 56 25.7

micr sec
P Zt 0.6 1.5

Ki iP 0B 55 20.0 D
is og 03 27

micr sec
P zt 0,3 1.6
s N 1.0 B

Mx lt 0.8 15
Mx Z 2.0 18
p = 66oo kn = 59 L/zo.sr eP 0B 55 5t4
i oB 56 rl+.?

Um eP 08 >: t+l+

Ud iP 08 :6 1l+.T D
De iP 0B 56 36.j n
Aleutian Islancùs (tr = tt).
m = 6.t (uprKi).

th iP tL 56 r2.5

E
N
TJ

E
N

TJ

Gulf of Qn.l i fspals
(tr = 30 kn).
M = 5.7 (uprtci).

Up iP
Um eP

l_

Ud. iP
Al.bania.

1? 06 33.1
1? oT 03
u 07 18.1
u 06 35.1



Up = Uppsala, Ki

-5-
= Kirwra, Sk = Sha.lstugan, IÌn = IJmeàr Ud. = Ud.deholm, De = DeIary

:t969
Apr.

]l969
Apr.Up iP 23 07 l+?.3 C

ePfPr 23 36 37
mier sec

P zr 0.1 0,5

( cont. )
North of lln'lmshsys.
Origin time = O}+ 05 l+2.

06 09 l+8.2
06 og 52.2

Gutf of California (h = 30 kn

i(Pie) o? 13 38.8
ix
-'vr^
iPKP 0T t3 2T.O

Un iP
i'

Ki
Slr
Um

5up
Ki
Ula

(1

iP
iP
iP
ipP 23 07 Z7,O

23 06 52,7 C

23 0T 28.1 C

23 07 18.8 c

23 07 t+9.3
23 0B 11.6

U'I iP
De iP
Konandorsky Island.s.
h = 30 kn (Un).

07 13 3\.lr
oT ll+ 2\.5

i(PKP) oT 13 l+9.3

o? 1l+ 28.8
07 ]l+ 22.1

0? 13 33.9
0T 13 38.2
OT T\ 29.7

Up

Ki

iP 02 2T 30.l+ C
i 02 2T 33,5
iS 02 3l+ l+9

micr sec
P zt r.r 2.O
sNg.310
Mx E 9.6 zo
I'f:c N lh ZO
I{x Z LZ 18
9 = J6J0 km = !lo.eP 02 AB tB

micr sec
l,lx E ?.8 VI"lx N 10 1l+
ì{x Z 1? 15
iP
l_r

02 28 06.6
02 27 5\.6 c
02 35 29
a2 27 38

Ud
De

i
ix

iPIG
1

iX
West of Macquarie fsl_ands
(n = N).
X is probably pKp of another
shock in the sane area.

Up iP L7 5T 5j.oKi ip 1? jB 53.gud iP u 5g o5.g
Red, Sea (h = N).

sk
Um

iS
Uct eP

Up iP
Ud eP

up iP
Ud. iP
( cont. )

ol+ 17 37.5 C
ot+ rZ 116

Up iPn
i
iSn
ise

Pn Zl
Sn Zl

Kii
1
].Lga

Sh e( pn)
iSn
ise

Un iPn

iSn
iss

Ud iPn
i
iSn
]-f,ga

De iPn
( cont. )

19 11 20.2
t9 rt 27,5
19 L2 27.11
19 13 05
micr sec
0.3 0.5
0.2 0.5
19 15 26.5
19 16 03.5
19 16 2o.T
19 11 39
19 \2 I+6.9
19 13 28.3
L9 L2 02.2
19 i-2 09.1
19 13 l+2.?
19 l-l+ l+7.3
rg ro 56.7
19 11 0l+.0
19 1t l+6.9
19 12 00.3
19 10 \7.9

De iP 02 27 ]'g,g
Ethiopia (tr = 15 kn).
t.= l.5r M = 6.1 (Uprtci).
P(z' ) exhibits rer_aiíveíy
long periocls; cf Mar. 2!,
1969,lt 16.

Um iP 02 38 l_3,3

Up iP 03 5T Lb.gUm ip 03 57 36.7Ud. ip 03 5T 53.2
Talaud. Islands (tr = t5O tn).

North of Halmahera (tr = 60 kn).

ol+ 19 oB.9
ol+ t9 l-T.z



Up = Uppsalar Ki = Kinrnar

-6-
Slc = Sk.alstugan, t'hn = Umeàr Ud = Ud.defuirlm, De = De1ary

L969
Apr.

L969
Apr.

5up
th

6

6

( cont. )
De i 19 l0 55.5

iSn 19 Il )+1.1
North Sea (h = N).
Pa is followed. after ?'3 sec
in average by anothert larger
phase, whicb coulct possibLy
be pPn.

eP 20 23 35
iP 20 23 57,r
í 20 2\ 00.0

( eont. )
Ki micr sec

Mx l{ 7.7 11
MxZ1111

sk iP 03 55 11.6 C

tln iP 03 55 03.9 c
i 03 55 0g.B
is 03 59 27

ud iP 03 5l+ 38.9
De iP 03 5l+ 05.2 C

Aegean Sea (h = 15 ku).
m=5.9rM=5.8(UprKi).

De iP 03 ,B 2L.9

Up iP 0l+ Ll+ \3.3
Un eP oh rh :.6
Ud eP oL fl+ 4:
Aleutian fslanals (n = 5O tn).

Ud. iP
De eP
Ebhiopia (n = n).

?0 23 hl+.9
20 23 23 6

6
Up

Ki

23 39 34
nicr sec
7.4 25
3.7 25
It 2ll
-:-
m1 cr sec
2.8 1?
3.7 2L
5.9 1T
23 39 33.5
23 39 39.0

Off coa.st of Ecuad.or
(tr = 3O tn).
M = 6.0 (uprri).

ud. iP 03 28 08.3

up iP 03 5b 28.2 C

i 03 5l+ T.,6
iPP 03 55 o3.B
is 03 5B 29

nicr see
PN1.2 lt
P Zt 0..1 0.?
PP 7,r O.2 0.6
s E1.g 6
sN2.!6
r{x E 18 13
!{x N 29 16
l'{x Z 2l+ 12
o = zhSo km = 22o.

Ki iP 03 55 38.6
i obo3oh

oicr sec
P Zt O.' L.5
l'{x E L6 12

(cont. )

eP

MxE
MCN
MxZ

I'f:( E
ìd:r N

Mx 7.

t}o iP
I

iPUp6

6

5

Up iP

Up iP
lln iP
Ud eP
Luzon (h = 2o tn).

ttlo iP
Ud iP
De iP

05 5h 1l+.2

oB 30 52.9

10 02 56.1
10 02 \3.2
10 03 0l-

t2 5' 53.1
L2 55 ?g.L
12 5\ 5\.8

17 01 31
1T 01 l-8.?
t-? 01 06.5

Aegean Sea (u = Jo kn).

tln iP 13 03 12.0
Ud eP 13 02 I+6

De eP 13 02 06
crete (n = 3o tn).

Up iP 1? 00 \5.2
is 1T oB 02^
D = 5650 km = 51".
eP
iP
iP

Ki
sk
Un

is 1? oB l+5

ud. iP u oo 5h.?
De iP 1? 00 32.6
E'thiopia (6 = 20 tn).

Up iP 19 30 2]-.7 C

Ki iP 19 30 00.0
ún iP 19 30 01.0
uct iP 19 30 36.0 c
De iP ]9 30 lt7.1
USSR-Mongotia (h = 30 km).



Up = Uppsala, Ki = Kiruna,

-7 -
Sk = Skalstugan, Um = Ilue6r Ucl = Ucid.ehoJm, De = Delary

L969
Apr.

1969
Apr.up ipKp '.A0 AT Lz,g

Ki epIG ZO 27 ZB C
Un iPIlP 20 27 ZL.l+
ud iPKP 20 2? 1I.l+
South Sandv'ich Island.s
(1 = p0 kn).

Up ipl(P 23 38 07.\
Ki CPKP 23 38 OO

Un iPKp 23 38 0O.g
i a3 38 ol+.1+

ud. iPKP 23 3g 08.?
De iPKP 23 3g 19.5 D

í 23 3g 23.2
Fiji Is]ane (U = 510 kn).

( cont. )
De iP 09 52 Ol>.,
Kanchatka (n = 6O tn),

Lre eP
f

Up iP
Ki iP
Sk eP
lln iP
Ud iP
De eP
Japan (h = 1g).

t3 55 29
13 55 3l+.1

18 51 19.7
18 50 3?.lr
18 51 13
18 50 55,T C

18 51 2?.3
rB 51 4lr

?Up
ud.

up iP 03 0h 15.7
Ud iP 03 Ol+ 22.6
fonian fslands.

Up iP 03 53 0?.9
i 03 56 32.r

Ki eP 03 jz jo
r.h iP 03 52 56.5ipp 03 56 l+?.0
ud iP 03 53 L5.T C

i 03 53 zT.t
epp 03 5? 0ll

De eP 03 53 ZL
ePP 03 iT 26

Talaud Islands 1n = 7O tn).

iP 01 h0 01.5 C
iP 0t l+0 08.6

Up iP ob L9 o\.9

Up iP O6 3Z |,Z,l+
Un iP 06 33 th.6 cud iP 06 33 02.6
Ethiopia (U = 3O tn).

ud. iP 0B 29 03.5

up iP 20 33 ht.5 o
í 20 33 h2.2
iPn 20 35 0l+
is 20 39 2g

micr sec
P zt o.\ 1.5
Mx E 2.2 I7
Mx N l+.1 lT
Mx Z 3.j L6
p = l+t5O kn = 3? I/2o.

Ki iP 20 32 33.8
eS 20 3T 28

micr sec
P zt o.5 1.9
s N0.7 10
Mx E 6.\ tB
Mx N 7.0 16
Mx z 8.'f 15
D = 3300 km = 29 I/2".

TUpeP
Ud iP
De eP

7

7

0l+ 10 52
0l+ 10 52.1
0l+ 11 03

Sh
Um

iP 20 33 20.1
iP
iP:x
iS

Ud. iP

20 33 06.1r
20 3\ oL.B
20 38 22
20 33 l+5.9

Up iP
Ki iP
SK iP
Ltn eP
Ud. iP
( cont. )

09 51 4o.o
09 50 I+5.7
09 5L 22.9
09 51 11
09 51 l+2.9

iPP 20 3' tr.g
i 20 38 21.1+

De iP 20 3\ 13.?
í z0 3l+ 1B.T
iPP 20 35 5\.3

Laptev Sba (n = N),
rn=5.7rM=5.5(UprKi).
Note the existence of h,
incticating a relativeJ-y
hcmogeneous patb.

Up ip 20 58 02.0

Up iP 2t 3? 08.1+
( eont. )



-B-
Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Umeàr Ud. = Uddeholn, De = Delary

t969
Apr.

L969
Apr.( eont. )

upi
Sk eP
Um iP
Ud iP

i
Greece.

tr

P
iP

2t 3T 23.6
23" 3T 50
2t 37 I+9.3
21 3T II+.9
21 3T 19.0

02 55 00.0
nicr see

zt o.! 0.6
02 54 07.1
02 5t+ 33.6
02 55 01.0 c

15 53 1l+.5
15 53 16.\
15 53 57.0
nicr sec
0.7 13
1.0 13
15 54 33.7
micr sec
1.7 17
1.0 15
L5 53 58.3
15 5\ 00.1
15 53 56,t+
r, 53 2A,6
L5 53 26.2

Up iP oz 22 i,B.I+
sk iP a2 23 3r.gUn iP AA 23 ZO.3
ud iP 02 23 09.0
Ethiopia (tr = 35 trn).

iP
I

i

I4x E
l4x Z
l_-H

Up

l4x E
i\{x N
iP
i
iP
iP
i

Ki

SK

Um

Ud

Aleutian Islantls (h = 35 ke).

Um iP 10 30 \t.9Ud iP 10 31 12.8
Japan (h = 60 kn).

Ki eP 10 35 05
sk eP to 3j 27
Um ip 10 35 10.2
Ud. iP t0 35 29.g
Molueca Passage 16 = JO lcn).

Albania (h = w),
M = l+.6 (uprri).

Up iP 19 12 30,3
Ki iP 19 11 b6.B
Un iP 19 tZ O5.O
Ud iP 19 Iz 37.5
Japan (tr = 35 tn).

Um iP
Ud. iP

Up

Ki

Um

uat
De
Eelrt

B

Un iP
U'i iP

19 l+B 33.0
19 UB l+1.8

B

8

Off coast of Oregon (h = N).

Ki eP 2I Zg 03

Ki ip 22 l+1 01.3

Un iP 01 Ll 29.8
Iran-USSR (tr = l+5 tn).
Um iP oz jz 3\)+Ud. iP 0Z 52 1l9.O
Bonin Islands (tr = l+OO tn).
Ki ip o6 jT z\.5
Ud. iP O6 58 al+.8
Alagka (h = 6 km).

Ki iPKP 12 02 30.0 cUm iPlP L2 Op 2L.9
South of Afriea (t = a5 tn).
Um iSe L2 25 3t.o
Probably Esthonia.
E;rplosion?

Up iP 13 OB 39.3ipP 13 09 06.3
. iPP t3 11 tB.3
( cont. )

Up

Ki
sk

iP 10 38 38.0
is 10 )+4 06
D = 3850 krn = 3l+ l/Zo .iP r0 39 36,2iP 10 39 16.1 Ci r0 39 31.3iP 10 39 0l+.8 CiS 10 l+h l+9
iP t0 38 l+?.7

.iP 10 3g 21.9
(h = 15 kn).

YnL ipn tr 2r Lz,z
iSn 1l_ 22 10.9

ffi
. n=5ll0rr-=hSro,

SkA ess tI z,+ jg
Ur€ iSs 11 23 26.1

67.5'ivr 33.2
Origin tine =
Explosion?



up = Uppsala, Ki =

-9-
Kiruna, Sr = Skalstugan, Um = theàr Ud = UcUlcholmr De = Delary

L969
Apr.

1969
Apr.( cont. )

Up micr sec
P 7.t O.2 0,7

Ki iP 13 08 00.h
ipP 13 08 28,1
iPP 13 10 23.b

mier see
P Zt O.2 1.0

sk iP 13 08 33.6
ipP 13 09 01.0

Un iP 13 08 1?.6 D

ipP 13 08 b5.0
ud iP 13 08 \6.5 O

ipP 13 09 14.5
Japan. h = 110 km (UprKirSkt
tlnrud).
m = 6,0 (uprri).

Itm iPKP l, 20 29,8
ud iPKP r-5 20 3o.B
Fiji Islands (h = 650 t<n).

10 (cont. )
uat ix $ o7 2g.T

is L5 11 5?.0
Japan Sea. h = J6A kn ($().
s = J.6 (Uprfi).

?o 52 58,5

22 09 I3.5
22 0g ,3.0
micr sec
0,1 1.0
22 08 l+?.1+

22 09 L5.l
22 08 56,3
22 09 3r,O
22 09 22.2 D

22 10 0\.5
b = i-60 kn

l-O Up iP 22 La 26.L
ud iP 22 r0 37.0
Java (h = 60 kn).

irn iP 0l+ 20 11.7

up iP 09 \5 l+8.1

Up iPKP L0 0l+ 17.l+
um iPKP 10 0l+ 00.5
Ucl iPKP 10 0Il 20.9
Kemadec Islands 1n = l|5 tn).

a

12 28 10.

10

10

Un iP

Up iP
ipP

P tzl
Ki iP
sk iP
um 1r

ipP
Ud iP

ipP
Ryukyu Islands.
(UprUlrrUd.).

u
11

11

16
ú
16
ú
16
16
16

iP
].

iP
iP
À

iP
1
(tr

9up
SK
Uu

32 l+2,I
32 lr\.7
33 22.1 C

33 20.8
33 33.5
32 lt9.1
32 52.8

10

utt

Greece

ttn
Ud

Up

= N).

iP
eP

iP
1
iPcP
is

P tzl

iP
iS

PZI
SK iP

ipP
iS

Iin iP
i
ix
iS
]-

ud. iP
(cont. ) '

o6 s\ a\.h
05 3l+ 35

10 15 03 \7.7 C

15 03 59.3
15 0h 15.1
15 11 41.7
micr sec
0. r 0.6
15 03 O9,7 C

15 10 32.5
nicr sec
0.3 0.8
15 03 113.7 C

15 05 35.4
15 11 36,b
15 03 25,8 C

15 03 \3.9
15 o? 08.3
15 10 5B.o
15 18 32
15 03 56,1 C

Ki

Kemadec Islands (

Ki D ipn L2 29 26.6r\ isn 12 30 26.1-

iffiî\=trAnL'-<n-

SlrA iSe I? 33 2L.\
Un r iSn 12 3L 0li.2\-#

iSn tz l+2 26.9
SSe 1^ tte \frT
i(ss) t2 t+5 L5.9
iSe ta l+b'33.2
ise 12 \3 t3.3

Ud\ i(Sn) 12 l+3 06.1
+eúrrtîÌ--



É€€ritft-

Up = Uppsala, Ki

-L0-

= Kirunar Sk = Skalstugan, Um = l}neó,r Ud = Udcleholn, De = Delary

L969
Apr.

L969
Apr.

It

It

n

tt

Esthoniar 5g.T
Origin time =
Errylosion?

12 h0 31.

eP
iP

iP

iP

iP
1r

12 Up
ual

12 Up

ud.

12 Up
Ud

L2 29 \B
12 29 33.8

1l+ 3\ tt.4
Il+ 3\ 15.0
14 33 59.3

rl+ 38 l+a.?
th 38 30.?

ud iP 13 l+8 35. B

ud iP i.B 35 35.8

Up iPKP L9 \6 33.3
Ud iPKP L9 'l+6 l+2.2
Kermaclec IsLanals (n = \5 fn).

IJm iP 20 36 11.3

iJn iP 23 ,B 29,\
Molucca Passage (tr = l0 kn).

up iP 10 03 51.6
ud iP 10 03 58.3

Ki iSn 10 16 3l+.9
itgl 10 l? 00.2

Um iSn 10 1? hh.3
iSe l0 tB 23.7

Probably northwest Russia.
Explosion?

up iP 10 58 19,9
Ki eP LO ,7 56
ttn iP 10 58 09.3
ud iP ro 58 25,7
Philippine Islanils
1tr = t0 h).

Ki iPn lL 28 12.\
isn 11 29 oo'8
iLsI 11 29 i-6r1
O = 1160 km = l+.L".

Probably northnest Russia.
Origin time = tI 27 07,
ErFlosion?

Ki iPn 12 IB tB.5
iSn 12 L9 03.9
iSe 12 1! 2013
D = 410 km = 3.?".

tln iSn L2 L9 l+6.5
iSS L2 20 l:6,2

Northwest Russi a-Finlancl
border region.
Origin time = t2 1? 19.
Explosion?

Up iP 20 \2 11.6 C

í 20 \2 11.?
is 20 ,+, 06
lLs;Z 20 \6 ,2

nicr sec
P NO.5 3
P Zt 0.1+ 1.5
l4x E 3.8 l+

MxN3.05
Mxz3.o6
o-= r6fo-km = 15o,
iP 20 \3 h2.6
í z0 l+3 4?.8
is 20 t47 57
isn 20 \8 r3.3
itgl 20 50 38.?

mier sec
P Zt O.l+ L.5
s N2,7 10
MxES.bB
MxN3.1T
MxZb.07
D = 2500 ts = 22 L/2o,
iP 20 l+3 09.5
i 20 h3 12.6
is 20 't+6 57,8
iti 20 l+8 22,7
iP 20 \2 

'6.r+í 20 l+3 00.2
is 20 \6 09
i(Sn) 20 ,+6 ,+L.2
iss 20 I+6 53
ilsl 20 hB 33
iP 20 42 28.3
í 20 \2 32,9

Ki

sk

Rumanialtr=8t<n).
m = 5.5 (UprKi).
Double P, the first with
longer period.s than the
second one.

Up iP 22 25 \2,5
( cont. )



Up = UppsaJ.a. Ki =

-LI -

Kiruna, Sr = Shalstugan, Un = Umeàr Ud = UclclehoJ.n, De = Delary

]:969
Apr, 12

13

(cont. )
Um iP
Hindu Kush

Up iP
Un iP
Ud eP
Turkey-USSR

Un iP

Ud

Ki iP
1
is

22 25 37.6
(1 = 120 trn),

15 35 1?.3
15 35 2L.5
15 \3 \9

iP 23 I+7 IZ,0
i 23 \7 22,7
í 23 

'o 
2g,g

iPP 23 5T 3T,O
nicr sec

Mx E I.6 tT
Mx N I+.5 22
Mx 7" 2.9 18
iP 8 t+6 ,j,9
ipP 23 t+T 37.9iPP 23 5r r0.8ipPP 23 52 a2is 23 58 3!

micr sec
P zt o.3 1.5
PP zf 0.8 2.2sE2.B7
Mx E 2,2 IT
I'f:( N 3.3 20
Mx 7, ì+,6 18
D = 111+50 kar = l-03o.

L969
Apr. r3

L2 23 12 l+l+,7
23 13 02,5
23 13 0B(h = N).

01 38 oB.5

( cont, )
ud iP 15 35 2L,7 C

i L5 35 25.6
fnd.ia (h = N),
n=6.0rM=5.8(Uprtfi).
Double P, smaller and larger
at an average intervaL of
h.,l+ sec, possibly indicating
a double shock.

up iP 16 2I 5,6.2
Ki iP 16 zz 5l+,gsk iP t6 za 3l+.6 c
ttm iP L6 22 22.8
ud iP L6 22 06,6
Egypt (n = t5 t<n).

I3

13

13

13

Ki iP 05 51 19.0
Sk iP 05 50 l+O.t
Un iP 05 50 l+3.3
ud iP 05 ,o 06.7
fyrrhenian Sea (h = 270 kn).

up iP 05 5\ 29.6
Ki iP 05 5l+ 08.3
Un iP 05 5\ 15.6
ud iP 05 5l+ 38.6 c
Luzon (tr = 35 tn).

13 Up

Un

Up

13

13

iP 10 3g 21.?

iP 12 06 06.5
KiiP r, 35 O7.gi 15 35 r3,ois 15 h3 30

nicr sec
P Zt o.2 0.6
Mx E 5.I 18
Mx lt 15 23
Mx 7, 5.\ 1?
p = 680o km = 610.

iSa 15 50 Ll+
lricr see

P Zr 0.1 0.9
sE0.g10
s N0.g g
Mx E 3.8 13
Mx N 5.3 17
Mx z 6.1- L6
D = 69io km = 62 r/zo.Sr iP 15 35 31.2i 1' 35 35,3i(PP) 15 37 39.8Lln iP 15 35 OB.A C
i 15 35 12.8
is 15 l+3 33

( cont. )

ft eP z3\TzO
iPP 23 5t 33.5

Un iP 23 lt? 01,h
ipP 23 l+T \3.5
iPP 23 51 22,3
ipPP 23 52 It+
iS 23 58 38
ipS 23 j9 ì+o

iPKKP 00 02 50,3Ud iP 23 l+T I9.3
iPP 23 5T 3T,L

Banda Sea. h = 170 kn (Kirtjln).
m = 6.8, M = 6.L (UprtCi). -

M uncomected for focal d.epth.



Uppsa-la, Ki = Kiruna, $h =

-]'2-
Skalstugale Um = Umeà, Ud = Ud.deholn, De = Delaryup=

L969
Apr. Up

Ki
SK
Um

14 iP

PZI
Lr
LE
eP
i
iP
1
(h = w).

1969
Apr,

tl

05 16 26.7
mier sec
0.1 0.5
05 r7 \2,7
05 L7 Og,2
05 tT 06
05 rT 07.7
05 16 35.0
05 16 37.6

iln iP

Up iP
Ki iP
Sk eP
Ltm iP
Ud iP
Kurile fslancis

Up iP
i

Um iP
Ud iP
Tlrrhenian

Ud. iP

Ltlr iP

rg 5\ Lg.5

20 09 10.7
20 08 22.3
20 0B 58
20 0B 4\.5
20 0g L5.g e
1h = 6o ior).

1l+

th

ud.

Greece

Up iP
ipP

Ki iP
ipP

Iin iP
ipP

Ud iP
ipP

Srmatra. h =
UnrUd).

Ki i(sn)
i (teI )

tln iP

P

Mx
sk iP
Un iP

]-

i
iPP

Ud, íP
Iran (tr = 45

07 13 02.8
aT 13 25.6
07 13 02.5
oT 13 2l+.8
0? 13 02.8
oT 13 22.2
07 13 13.2
07 13 35.1

Bo kn (uprKi,

LI 56 52.6
11 57 11.5

12 51 l-3.L

13 20 59.8
13 21 3h.g c
micr sec

zt o,L l_.0
N 0.4 12

13 21 3l+.2
13 2t 12.0
13 21 16.9
13 2l- 2B.g
13 22 52,8
13 21 1l+.8 c

klc).

01 00 59.1
01 01 05.2
01 01 43.2
01 0L 05.lt

sea (h = 3oo kn).

02 37 \2.r

o6 33 et.o

lq

14

15

L5

1l+

ll+

th Up iP
Ki iP

Up iP 13 50Ki iP 13 51i 1351
u0 ip t3 5tuct iP 13 50
Egypt (tr = t5 trn).

Up ip I7 \z 13.1+ ci rT \a r9.o
iS rT 51 2t+

micr secp Zt O.l+ 1.5
Mx E 3.1 Z0
Mx N 3.1 19
Mx Z 2.7 17
D = Tgoo kn = ?io.Ki iP u bl 31,6 C
iPP 1? l+3 50
is 1? 50 10

micr secP za.5 TP 7,t 0.3 1.7
PPZ0.55
s E 0,7 g
s N0.6 g
Mx E j,5 18
Mx N l+.4 tB
Mx Z 8.3 t5
D = ?150 kn = 6l+ I/2o,Sk iP 1? l+2 05.8

( cont. )

15

1\

1l+

I+2.6
l+0. B

\9.5
08.9
51.0

Up iP
Ki iP
Ud iP
Eindu Kush (h

Ki iP

r8 rI h3.?
18 1lr 51.3
18 tL 59.9

= 110 kn).

f9 30 21.1

upP ise ta !5 oB.2
Ki î\ i ( se) r2 l+? l+8. j
skA. ess Iz \6 ,B
Un € iSe 12 )+5 3g.Z
UdD iSn 12 45 40,0

Esthonia, 59.?"N, 2r.6"
Origin time s IZ \2 57.

14



_13_

Up = Uppsala, Ki = Kiruna, Sk = Skal_stugan, Um = Umeàr Ud. = Ud.deholm, De = De1ary

]:969
Apr. t6T5

L969
Apr.

v

t6

L615

rl

E
N

IJ

E
}I
o
lJ

zl
E
}I
z

(cont. )
Um iP 1T \1 50.0 C

ipP 1T \1 59.3
is 1? 50 lrr+

Ud. iP L7 l+2 2O.I C

ipP I7 'l+2 29.7
JaPan. h = 35 kn (UmrUd.).
m=6.1rM=5.8(uprfi).

up iP l_8 oB 52.4
Ura iP 18 0B 52.h
ud iP rB 0g 06,2 c
Inùia.

( cont. )
Um iSS 01 57 10
Ud ePP oI \2 26
Nen lrel-end (h = i+O tn).
m=6.6rM=6.3(uprKi).

Ud iP 02 12 l+l+.1+

Dodecanese Islends (tr = 6O tn),

Up iP ot+ 59 3r,j
is o5 ol+ 05
iSa 05 0l+ 20

micr sec
Mx E \,6 zo
Mx N 2,8 1\
lvlx Z 2.6 ll+
D = 2B5o km = 25 t/zo,

Up iP 22 2T 4)+.3 O

i(sp) 22 31 oc.o
iPp ZA 3I l+8,7
í 22 31 5T.g

micr sec
P zt o.r 0.9

Ki iP 22 2T 3?.3 D

22 27 l+B'5
micr see

P zr 0.1 1.0
sk iP 22 2T 5\.6Um iP 22 27 3B.3 D

ipP 22 A9 1+6.0
i 22 3\ 30,1

ud. iP 22 27 53.6 A
ipP ZZ 30 02.3

Java-Sea. h = 590 kn (UnrUa).
m = 6.0 (uprt<i).

Up iPP
iPs

PP
ùfx
l4x
IvL(

Ki ePP

PP
PP
PP
PP

Mx
Mx
Mx

Um e(P)
iPi(P
1

iPP
iSKS
iPS

( cont. )

oL \2 l-T,6
01 51 37
micr sec
0.6 i+

4.7 22
B.r 22
8. ? zLr
01 \1 25
mier sec
0.8 6
0.5 5
1.\ 5
0.6 2.3
6.5 z\
l+.0 20
16 23
01 37 23
01 l+1 09.9
oL \L 29,5
01 \1 l+9.9
oI t+T jz
01 51 03

Ki iP
]-

LlJgr

Ivlx E
M:r N

ldx Z

05 00 41.1i
05 08 hB
05 10 l+9

micr sec
2.3 A2
1.ì+ 13
L.6 llr
05 00 1l+.6
05 00 07.3
05 00 tt.B
05 01 26.1_

Sh
Um

l_r
1r
i
't

iSa 05 05 20
Ud. iP 04 59 l+\.1
Dod.ecanese Islands (h = B kn).
Y = 1.1 (up'tci).

t6

16

t6

16

ú

Ud. iP

Ki iPn
1Un

05 15 L6.8 c

11 11 48.6
11 12 l+7.8

i(Lel) 11 t3 rt-rI
p = !60 km = 5.0'.

Um ise It 13 56.1+
Probably northnest Russia.
Explosion?

Um iP ]f ì+5 2I.l+

Up ipKp t2 38 28.9
Ki iPKP 12 3g 15.9 c

micr sec
PKP Z' 0,2 L.2

Str ipKp 12 38 26.6 c
UM iPKP }2 38 2I.9 Cud iPre 12 3g 30.9

iSKp t2 l+I l+\.7
New Hebrid.es lsland.s
(u = t5o tn).



-11+-

Up = Uppsalar Ki = Kiruna, Sk = Skalstugan, Um = Uneàr Uci = Uddeholm, De = Delary

t969
Apr. T6

]:969
Ki iPKP 12 38 b8.8 Apr.

ipPKP 12 39 19.\
sk iPKP r? 38 ,9.6
Un iPie 12 38 53.8
ud. iPKP 12 39 03.0
New Sebrides Is1ands.
h = 110 kn (Ki).
the interpretation of this tr

ancl the prececling sbock aa
two separate events is in
agreeueut rith the USCGS.
However, from our records
tbere is no conpelling
reason for this interpretation,
as the second pbases coulct
instead. be pPKP to the first
event.

Ki iP 12 l|B 15.8

Um iP 13 20 06.8

15 24 12.B
15 25 r2.7

Up iP IB 2? l+0.5

Ki eP 21 32 \B

iP 22 OB 5r.T

iP 23 01 03.2
is 23 05 36

raicr sec
P Zr 0.1 0.6
lvfic E 5.3 20
M:( N I+.1+ th
Ùfx Z I+.8 I)+
D = 2850 kn = 25 r/zo,

Ki iP 23 02 og.L
eS 23 07 28

micr see
P Zr 0.1 1.0
l"!c E 1.7 lz
I,lx N L, 13
I{x Z 2.A 13
D = 36|,0 km = 33o.

sk iP 23 01 bl.g
í 23 Ot 52.5
iPn 23 OZ ZZ.8

Um iP 23 0l- 3\.3
eSa 23 06 56

( cont. )

16 (eont. )
ud iP 23 01 1t.3

i(sn) 23 06 38.1
Dodecanese Islantis
(n = e5 tn).
m=5.7rM=5.2(Uprt<i).

L6 Up iP 23 0h 35.8

16 up iP a3 a6 zT.7is 23 30 58
m].cr sec

I6

P Zr 0.1 o.B
SN0.6 It
Irlx E 9.6 20
I{x N 5.3 Il+
l,fx Z 5.3 Ih^
D = 2800 kg--, = 25".

Ki iP 23 z"f 3t+.3
e 2335l+0

nicr see
l4rc E 4.1+ 12
lilx N 1.8 10
I4x 7. 2.7 10

sk iP 23 27 07,'
un iP 23 26 59.3 C

iS 23 31 l+T

iSa 23 32 25
uat iP 23 26 36.9
Dodecenese Island.s
(h = b5 kn).
m=5.6nM=5.2(Uprfi).

Um iP 23 33 ,0.5

ud. iP 23 4L 13.3

Up iP 01 00 01.4
is 01 0b 30

nicr sec
l4x E 2.I L6
Mx N 2.5 1l+

I{x Z 3.I lU
D = 2B5o trm = 25 L/zo.

Ki iP 01 01 06.8
eLgI 01 11 13

micr sec
I4x E I.2 L2
Mx N 0.7 13
Mx Z !.O th

sk iP 01 00 h0.0
Um iP 01 00 32.9
( cont. )

ú

16 Ud iP
L

Ud

Up

16

L6

16

L6
L6

16

u



Up = Uppsala, Ki = Kirwra, Sk

_15_

= Skalstugan, Um = Umeà" Uil = Ud.d.ehoJm, De = Delary

]:969
Apr.

1969
Apr. 17L7 (cont. )

um]-
eSa

Ud. iP

01 00 36.9
0L 05 52
01 00 08.7

Dodecanese Islands
(fr = 5O trn.).
14 = ).0 (Uprfi ).

Ud. iP OZ ZI 35.0 c

Up iP 05 0? 33.9
is 05 16 l+B

mier sec
Mx E 1.5 A0
Mx N 1.4 L7
Mx Z t.3 20
D = ?950 kn = T1 r/2o.

Ki eP

Mx
Mx
Mx
eP
r.t'
i
iPeP 05 0T 38.2

( cont. )
Ud iSe 0B 3l+ j-2.8
Near west coast of the Baltic
States.
Erplosion?
Cf May 31, 1968r t3 3?r md
Sep. 6 , 1968, 15 l+3.

Un iP 09 17 3?.3Italy(h=6kn).

Um iP 72 28 56,9
Turkey.

Up iP 12 l+h 01.3
Ki iP t2 I+j OT.9
Ud iP 1! 4l+ 08.9
Dodecanese Islands (h = n).

sk iP
Ud iP
Komandorsky fslands (h = 30 knl

'1717

TT

17

17

T7

o, 06 52
05 0g l+3.1
micr sec

E 3.1+ Lg
N 2,L 19
z l+.5 tT

o, 07 29
05 07 0g.g
05 07 1\.4

Ud iP
i

iP
iP
1

12 5B h3.5
12 59 05.8

13 31 35.5
13 31 hl.B

01 5T 06.1
01 58 00
01 58 l+9.3

0B 10 13.9
oB to l+3.6
0B 10 53.2

IT

TT

IT

IT

18

SK

Un

17

L7

is
Ud iP

05 16 05
05 0? \0.0 c

Japan (n = 30 t<n).
Y = J.6 (Up,iCi).

Ual iP O5 33 t+6.2

up ip oB 0? [?.6i oB o? 52.1_Ki iP OB 0B l+6. 3i oB oB 50.?sk iP2 og oB 30.? crh iP 0g og 13. gi oB oB tg.aUd iP oB aT jT.g
i oB oB oe.6

Red Sea (h = n).
Double P, h.B see apart in
avera€e.

upi
ise

SIr esg
i.[n i

ise
Uti e
( cont. )

0B 33 26.5
08 33 30,7
oB s5 5a
08 35 1l+.1+
oB 35 26,9
0B 33 53

Up iP t6 tB d+.7
i 16 tB 3e.3Ki ip 16 rB h6.t

Ud iP 18 28 t9.T

Lhn iP ZI j5 Ol+.8 C
Japan (6 = l)O kn).

Ki iP
Um eP

18

1B

1B Un
Ud

ud 1y
Svalbard.

Um eP OZ 27 tT

Ki e(Pe) 0? re t0
ise 0T t3 09.9

sr e(se) OT 13 o5
Um i(Se) 0T 1\ 2].1+
Probably Lofoten €Lr€&o17

Japan (h = N).

Up iP 10 5? 2l+.\18



D=54Q

12 13 25,5
12 t4 A)+,5

l.2.2SkÈ" iSe
v^8 iSe

Uppsala, Ki = Kinrn&, Sk =

-16-
Skalstuganr tln = Uneà, Ud = Ud.deholm, De = Delaryup=

1969
Apr.

]:969
Apr. la

Nev Guinea (h = N).
Al-l- three P phases show
positive residuals, around.
12 sec, in relation to the
USCGS solution.

r4 37 13.6

18 Up iP t5 38 3b.2
Ki iP f5 38 0?.0
Um iP 15 38 17.3
U.l iP 15 38 h3.3
Ryukyu fslands (h = 90 kn).

( cont. )
Un ipP
Ud iP
Japan. h =

Ud. iP

up e(P)
't

0t 3l+ 31.9
01 3l+ \8.6

h: tr (un;.

0.r 5T 3B'4

02 31 15
02 31 27.7

Ki e(snp) 06 aB zoisKP 06 28 29.2
Uno isKp 06 28 l+L.3
Fiji îslend.s (tr = 610 km).

Um eP OT 31 29
Japan 1tr = bo trn).

Up iP 08 25 l+l+.8
Ki ip 08 25 59.7
Slr iP 08 2j 3z,I
Un iP oB zj l].z

i oB 25 56'lt
ud iP 0B 25 25.9

i 08 25 29.5
De iP 0B 25 23,2 C

Norbh Atlantic Ocean (h = N).
Conplicated P phase, at least
a double one, of which Un and.
Ud show both, De the first and
Up, Ki anct Sk only the second.
OD€.

Up iP oB jB 29.5
i oB 58 39.2
iPP og a2 25.6
isKs 0g 0B 52
is 0g og 26

nicr sec
Mx E 0.? 18
Mx N 0.8 20
Mx z I.h zf
D = 10350 km = 93o,

Ki iP 08 58 27.1
ipP 0B 58 l+A.5
iPP 09 02 2l+.6

micr sec
Mx E 1.1 20
Mx N 1.0 20
Mx Z 2.0 22

sk iP 0B 58 l+5.1
i 0B 58 55.3
i(PP) 09 02 27,t+

( cont. )

1g

r9
Origin time = 12 tA i:O,
ExBlosion?

19

LY

19

18

1B

ú
16

N).

a6
e(h

1B

18

ud, iP t2

Ki iP T2
Um iP L2

iss 13
ud iP t2

30 l+9.6

\6 08.9
l+6 re.l+ c
05 13
46 31.3

22 39.5
22 l+j.9

51 38.6
= B0 km).

18 t_-ts

ud. i(P)
i

Tanzania (h =

Up iP
Molucca Passage

Up iP rT ,6 29.9
Ki eP t7 ,6 03
Iln iP IT j6 2o.B c
ud iP t7 ,6 22.6
GuLf of CaLifornia (h = N).

r-9 00 4T.g
19 00 52.1

21 2, Ll4.I+

iP 23 I+2 5,2.6
iP 23 \2 05.1

UM ]-.H

( eont. )

L9

Up iP
4

1B

18

18 Ki

18 Ki
uti

iP

19 01 3h tg.2 c



Up = Uppsala, Ki = Kiruna, Sk =

- 17 -

Skalstugan, Um = Umeà, Ud = Udileho'rmr De = Delary

7969
Apr, 19

]969
Apr.( eont. )

Ún iP 0B 58 25.0
ipP 08 58 39.1
i(PP) 09 oz tz
iPP 0g 02 22.9
is 0g og 22
iSS 09 15 l+1

ud iP og 5g 37.6
ipP 0B 58 51.1+
iPP og 02 32,0

De eP 0B jB 3?
ipP 08 58 ,l+9.0
i 0g 02 59.7

Slu,atra. h = 50 kn (Ki rUm,
Ud.rDe ).
i{ = 5.)+ (UprKi).

Ki ipn L0 16 09.1+
iSn t-0 16 5T,l+
iLgI i0 17 10.8
n = l+\O lm = ,[.0o.

Un iSn 10 t8 00.8
iss 10 t-B 3?.0
i 10 18 l+i.B

Probably northwest Russia.
Origin time = 10 15 05.
Explosion?

Um iP I0 5'l 5Z.z

Up iP l-1 17 20.3

Ki iPn IL 21 I5.B
iSn II 22 A\,7
ii,st 11 A2 18q3
O = \60 km = l+.1r.

th ise 11 23 l+1.2
Probably northwest Russia.
Origin time = 11 20 10.
Explosion?

19 (cont. )
tir_

r
Mx
Ìvlx

DK ].Y
ì nP+ t/-

um L-t'

ipP
Ud. iP
IJe ),y

ipP
Alaska. h =

nicr sec
0.1 1.0
0.6 zQ
1.1 2r
19 3, )+9.6 c
19 35 5l+.8
19 35 52.5 C

79 35 57.2
19 36 14.8
L9 36 39.7 C

19 36 \3.?
kn (Sk,tlnnDe).

19 l+9 06,6
19 \9 zo
19 l+9 22.a c
t9 \9 27,2
f9 \9 ol+.5
19 l+g 17.3

20 02 3g.g

zl
N

'/"

20

1r
eP
LT
i
rE
i

19 up
Um
rrÀvu

De

19

22
22
22
22
(h

L9

r_9

T9

Up iP

Up iP
Ki iP
Um iP
Ud. iP
Ryukyu fslands

Ud iP
Greece.

19 20.1+
19 01.7
19 10.9
19 36.\
= 60 kn).

19

ty

19

20

Um eP 23 0ì+ 30ud iP 23 03 \9.7
Atl-antic Ocean, off Portugal
(tr = N).

20 Up iP
Ud. iP

12 2l+ l+l+.3

16 00.6
L6 rj.6

ta

13

L9 Up iPcP
Ki iP
SK iP
Ura iP

ipP
1Sr

Ud. iP
t_rcr

Japan. h = 50

Ki iP
( cont. )

15 29 34.8
r, 28 32,2
15 29 08.0
L' 28 50,6
t5 29 d+,6
15 29 \r.2
15 29 2r.r
7, 29 1+L6

kn (u!il).

19 35 23.7
Origin tine = 1l+ l-1 29.
Explosion?

,31.ToE.la



Up = Uppsala, Ki

-18-
= Kiruna, Sk = Slcalstugan, Um = Uneà, Ud = Uc1d.eholm, De = Dele,ry

1969
Apr.

1969
Apr.

20

20

Ki iPn tj jT ZJ.5
isn 15 58 o7.g
il,gt t5 58 21^B
D = \20 km = 3.8".

Probably northwest Russia.
Origin time = Ij 56 ZA.
E:<plosion?

Ki ep r6ryo6Um ip t6 tB t+t.a
ix 16 rB 55.5Ud iP t6 IT j7.I
ix 16 18 il-.3

AtLantic Ocean, off portugal
(tr = 3o tn).

Up iPKp A0 l+l+ 00.1+
Ki ept(P 20 l+3 50Un isKP zo \6 \t+.7
ud. iPKP 20 t+4 03.1 CDe ipKp 20 l+h I3.5
Tonga-Kemadec Islands
(6 = lfO kn).

Up eP 02 31 l+l1

ipp 02 31 58.3
iX 02 32 Ll+.2
iSKS Oz t+2 oz
is 02 \2 17
ipS OZ t+Z t+3

s E i;" ;""s N0.6 5
I\,fx E I+.2 2ll
Mx N 2,3 ez
Mx Z. 6.1+ z\p = pfOO kn = B? I/Ao.Ki ip 02 31 33.gipP 02 3t 51.0ix 02 32 OT.5
eSKS 02 hl l+9

micr sec
P z 0.5 g

P zf 0.L 1.5
st(s E 2.I 12
SKS N 0.8 12
Mx E 7.0 2l+
Mx tf 2.9 ZI
Mx Z t, eIISk ip az 3t 26.7Iln iP 02 3f l+:_.8 CipP 02 31 5B.oisKs 02 \2 03

( cont. )

2L

2I

2I (cont. )
Ud iP
De iP

Up eP
( cont. )

De íP 0T 31 tT.Z C
Japan (h = l+O kn).
m=6.51 M=7.0(UprKi).

o2 3r 3h,6 c
02 3f l*0.9 CipP 02 31 56,t+ix 02 32 2O.5

Guatemala. h = 6O tu. (KirUlorDe
m= 5.9, M = 6.0 (uprt<i).

Ud eP 0l+ 1p 32
Greece.

07 30 56.1+ C

07 l+0 21
07 4r, 12
oT 56 t5
oT 57 Ul
micr sec

z0.B 2
zr 1.1 l.B
8l-.26
833 15
N \1 1l+
z\113^

Sroo un = T3'.
07 30 23.3 C

07 39 2r
micr sec

P81.1 TPN0.gt2
P 23,? 10
P zt 0.7 l.g
s83.5 11
S N 1.8 10
l'Lc E 32 1\
Mx N ho 1lr
Mx 266 Ijp = J!00 kn = 6? I/Zo.

Sk iP 0? SO 5l+.T C
iPcP 0T 31 1l+.9
iPP 0T 33 34.7Un iP oT So 36.8 cíPcP 07 30 1,g.3iPP 07 33 13iPa o? 35 o0
is 07 39 28isKs 0? l+o 23iss 0T l+4 19

Ud iP 07 sr 0h.3 c

Up iP
LD
i
eLi
eLgl

r
r
D

Mx
Mx
ldx
!=

Ki iP
iS

21

2L 1T 23 IT



Up = Uppsala, Ki

_19_

= Kiruna, Sk = Skalstugan, Um = Umeà, Utl = Ud.clehoJm, De = Delary

]l969
Apr.

]969
Apr.2t

2L

( eont. )
Ki eP 17 23 06
Slr eP L7 22 39
Um iP t? 23 t?.3

iS T7 2T II
Ud eP t7 22 57De iP t7 23 16.1 c
Iceland (h = N).

Up iP 17 41 l+5.1
Ki eP 1? l+2 l+B

sl iP tT \z ZT.j
Ucl iP 17 l+1 50.T C

i 17 lrt 5T.t
De eP 1?l+t20
Dodecanese Is1ands.

2L

2I Up iP
i
is
ix

( cont, )
ttn iP

i
iS
iSa

Utt eP

20 \2 A5.L
20 l+2 t3.z
20 \6 LT
20 ,46 zB
20 U 3l+

22 3L 27.2
22 3t 35.8
22 33 52.L
22 3\ )+8,5

rricr sec
Mx E 1.0 27
Mx N r.t* iS
Mx Z L.L 18
D = 1600 km = 1l+ L/Ao,

2t

í 20 41 36.5De iP ZO \O jT.T
Aegean Sea (h = N).
M = 4.? (uprKi).

Ki iP 2r o\ r2.2
De eP 2t 02 39í 21 02 h6.3

i 21 02 5?.1
Dod.ecanese lslands
1tr = 35 t<n).21 Up iP

Urn iP
1

Ud iP
De iP

18 11 21.0
18 11 29.6
18 11 33.0
18 l.]-3€.2D
18 11 20.5
= N).Indian ocean (h

66.11 , 1\.8
Origin time = 18 33 52.
Explosion?

Ki iP 22 29 l+I+.3

Up

2T

2t

Ki iP
Um iP
De iP

I\,fx

Mx
I\fu

sk iP
iPP

( cont. )

18 37 53.h
18 37 39.7
tB 3T 25.9

iP ZO l+I ZT.zi zo \r 3lt.9is 20 \j rz
micr sec

P Zt 0.r 0.6
Mx E l-.1+ 13
Mx N 1.5 13
Mx Z 1,5 L2
D = 2350 km = 21o.

20 l+A hl
micr sec

E 1.0 10
N 1.1+ lj
z 2.2 15

Za l+2 O9.z
2A l+Z l+I.7

iS AA 3t tl+.a
mier see

P No.5 B
P Z O.l+ 8
P 7"t 0.3 f.3
Mx E 1.3 1]-
Mx N 0.8 r5
Mx Z I.? 13D=Bookn=?".

sk iP 22 30 3L,6
is 22 32 23.7

Um iP 22 30 36.\ c
í 22 30 38.\í zz 3r 06.5
ix 22 33 10.1
iT 22 38 11.9

ud iP 22 31 19.\ c
í 22 31 28.0
ix 22 3\ zg.a

De iP 22 32 OT,5
í 22 32 29.5

IÍornregian Sea (tr = N).

Ki eP 00 l+1 51
( cont. )

ePKi

Kilt iSe 18 35 20.?skf\ ise LB 3j a5,T

22



-20-
up = uppsala, Ki = Kiruna, sk = sraLstu€a,n, Lhn = Urneàr ud = ud.deholm, De = Delary

1969
Apr.

1969
Apr.

22 Um iP
Ud eP

( cont. )
Sk eP
Un eP

Mx
Mx
Mx

Un iPP

Ki iP
Un eP
Ud iP

00 \1 43
00 .l+1 57

01 26 08.1
or 26 57

01 51 18

Guatenala (n = 9O t<n).

( cont. )
itn iPKp o6 5t tl+.z

iPP 06 n seiPKS 06 5\ 39iPPS 0T 05 2\
Easter Island (h = iV).
m=6.1rM=6.1 (uprri).

up iP og 22 36,9 c
iS 08 3t- t+B

micr sec
P zr o.\ 1.5
Mx E 3.1 18
Mx N 3.1 19
Mx Z l+.9 19^
D = 7900 km = 71".Ki iP 0B 21 55.1 CipP oB za or,j
eS 0B 30 26

micr secP zo.B 6
P zt 0,3 1.5s E o.T 6
SNO,'9
ùfx E 4.6 15
Mx t{ 2,9 15
Mx Z 7.2 Il>^
p = J100 km = 6\".sk iP og 22 29.2 c
i 0B 22 35.9
iPP 0B 25 05.1

U4 iP oB AZ t3.h Cipp 0B az z\.2
Ud iP
De iP

22

22eP
Alaska (ti = AO tn).

I{x E
MxN
l,Ix Z

Up

Ki

1é

micr sec
f.f 23
0.5 18
1.\ 22
-:-
m]-cr 8ec
O.B 18
0.5 17
1.5 18
oL :g \4

E
N

TJ

r. 05 1t 39
Easter Island. (U = N).
M = 5.6 (uprKi ).

05 03 00.3
06 03 13
06 03 \0.5

Fo:sosa (tr = 3O tn).
Up iPP

iPKS

PPZ
PKS E
PKS N
Ilúc E
Mx I'l
MxZ

Ki iPKP
iPP
iPKS
iPKS

PPZ
PKS E
PKS N
PKS Z
IvIx E
I{x N

MxZ
( cont. )

06 53 39
06 s\ >e
micr sec
0.6 j
0.? 6
0.6 6
3.8 211

2.3 22l+.0 zI+
o6 5t to.t
06 53 2T.g
o6 :l+ ::
o6 :h hl+
micr sec
0.6 j
1.1 6
0.6 6
f.3 7
3.3 d+3.6 zz
7.8 23

oB 22 l+3.6 c
0B 22 5g,o

22

Up22

iPP oB 25 56.2
Japaq. h = hc kn (KirUm).
m=6.2rM=5,9(Uprfi).

Ki iP 09 1? 17.osk iP 09 IT 3T,gIln iP 09 17 1l+.?
Ud iP 09 1? 34.8
fndia-East Pakistan
1tr = l+O tm).

iP 0g 36 b5.0
1 0g 37 00.6

sk iP 10 20 33.3Um iP IO ZO Z3,T
Kod.iak fslend (h = TO kn).

22



Up = Uppsal-a, Ki

-2r-
= Kirunar Sk = Skalstugan, Un = Umeàr Ud. = Uddeholn, De = Delary

];969
Apr. 22 ud 10 l+6 18.2

Origin time = L2 53 35,
frcplosion?

( cont. )
Ki nier see

s E 0.3 B

Mx E 1.1 15
Mx N 0.9 13
I\4x Z l,I 13
O = 66jO kr = 600.

sk iP 22 l+l+ l+1.5 O

ipP 22 \\ r.:,T
Iln iP 22 I+It 2h.1 D

ipP 22 l+l+ 33.3
iPP ze \6 3z.l+

]:969
Apr. 22

]-

i(se)
i (P)
r

i

Ki22

22

22

22

Ud

13 32 40.1
13 33 0l+.3
13 32 og,8
13 32 56.1+
13 33 1?r0

rl+ oT 36
tl+ o5 37.3
14 05 l+t.B
1l+ 0? l+3.h

15 57 5t.g
15 tB 33
15 57 59.0

is
Ud. iP

De iP

ipP 22 hl+ 33.1
iPP zz L+6 zB.7

22 
'2 

2r
22 44 23,9 D

11 11 08.6
11 12 08.1

22 Ki
th

Ud,

Up
SK

Ud
Ionian

Ud

Up

è

i(ss)

i( se)

1-H

eP
iP
Islands.

iP

iP

18 38

2t '\g

?lq

?I.5

5B.o D

37,9
32.3

11.6 D

20.6
56
sec
1.0
13
t6
$
55 r/20.
Ur.1 D

52.8
57
sec

L.2

22 l+4 oB.B
Arabian Sea. h = 35 ku (Up,
Ki rSkoUnrUd).m=5.9rM=5.1 (UprtCi).

Un ip 23 17 OT.0i 23 1? 19.2Leyte (h = l+O kni,
Up iP 02 22 ZT.B

Um iP 0B 32 5L"l+

Kil'\

22

23

23

lrn
iSn

SKA
u^è

eSs 11 15 0022 Ki iP
sk iP
tin iP
Uganda (tr =

22 Up iP 22 )4'tl

ipP za \]+
is 22 5t

m]'er
P zt o.2
I'fx E 0.6
Mx N 0.8
Mx Z 0.9
D = 6150 ktx =Ki iP
ipP
is

P
P

(cont. )

22 0g
22 0g
22 0g

30 kn).

iSn 11 12 l+T.T

ffi

Origin tine = ll 09 50.
Explosion?

z
zl

22 \t+
22 )+ì+

22 5z
micr
0.1+
0.3

0rigin time = 13 03 42.
Explosion?

Up iP
( cont. )

lSn 12 55 3O,7
r --o *.r/t -)avKiV- iSe rz jB t3.7

SkA iSe 12 jT 32.9un6 ise Lz j6 tT,zudg is" 12 56 18..1i

Esthonia, l!.

13 05 53.1
13 oB 1g.g

13 05 20.3
13 06 2h.l
t3 o6 26.5

?3 13 l+4 o&.h



Uppsala, Ki = Kiruna, Sk =

-22-
Skalstugan, Um = Umeà, Ud = Ud.cleholn, De = Delaryup=

t969
Apr.

t969
Apr, 02 ,tl

02 55
02 5l,4

Up iP
un 1r
uo 1r

Up iP
Ki iP
UM LY
Ud iP

2\

24

23

06
06
06

(rr =

2ll

TEUpé5

vf
07
OT

OT
n.7vl

07
o7

(tr =

( cont. )
Up i t3 44 r9.5
Ki iP 13 h5 O2.g D

ipP 13 )+5 0B.B
Sk iP 13 l|\ )+2.2 D
tln iP 13 4l+ 30.9 p

ipP 13 lr\ 36. Z
ipcp 13 46 50.\ud iP 13 44 14.2
ipP t3 4l+ eO.e

Egypt. h = 30 kn (KirUerud).

16 04 o9.B

Un iSKP
Ud iPKP
De iPICP
Fiji lslands

Ki iP

Up iPKP
Ki iPKP

iSKP
SK íPKP
Unr iPKP
Ud. iPKP
De iPKP
Fiji Islends

Up i.P
Ki iP
sk iP
Ud iP
Kodiak fsland

Ud iPn
i
iSn
ise

Skagerrak.
0rigin time =

Ud. iP

Ud. iPn
ise

Skagerrek.
Origin time =

Ud iPn
ise

Skagerrak.
Origin time =

ucr. ]-yn
ise

Skagerrak.
Origin time =

l+5. B

15.0
56.9

03 52 0l+.?
03 51 11.9
03 51 37.1
03 52 09.1

24

24

o7 t+I 27.7

)+6 z9,z
)g i9.T
l+4 u-.3
540 kn).

h5 ra.\
45 ol+. r
48 to.6
l+5 tl+.0 C

h5 tt,t
l+5 t3.l+
l+5 el+.r C

250 k!c).

66.11 , 14.8
Origin tine
Explosion?

23 Ki ip 2r
ipp zL

Sk. eP pl
Um iP AI

iPP 2L
Ud ip At

ud. e(P)
1

15 50.

02 l+5. 0
02 55,8
03 15
03 11.5 C

03 22.L
03 37.0

2l+

2\è5

08 5? 04.3
08 ,6 og.g
oB 56 36.5
0B 5? 00.7 c

(tr = 20 kn).

10 12 07.3
10 12 10.8
10 12 38.6
10 12 l{B.B

10 11 25.

10 15 0B.g

i_0 21 21.0
IO 2L 55.9

10 20 38.

10 2l+ th.\
10 2l+ 52.1

10 23 3r.

10 30 l+8.9
10 31 20.7

10 30 03.

23

)? 22 )+9 39
22 49 \5.\

2\

2l+

2l+

dl Up eP 02 29 26
ipP OA 29 jT.A

Ki eP 02 28 33ipP a2 29 03,3
Un eP OZ ZB j7

ipP 0Z Zg 3O.tUd. iP oA zg Zj.g
ipP oa a9 ,\.6De ipP OZ 30 I9,2

Aleutian fsland.s. h = 130 kn
(Uprtci nUmrUd.).
pP is bigger than P (on Z')
at our stations.

KiÈ ise 16 j-T 18.3
SkX iSe 16 t? 23,0

16 t7 l+5. B

IlaY'
!a

=16

Aleuti an Isl_and.s .
h = l+0 kn (Kirun).

Um eP ZI Z, 08
Turkey (h = w).

Lln eP 2t 5\ 3I

2\



Uppsala, Ki = Kiruna, Sk =

_23_

Skalstuganr Um = Uneà, Ud = Ucld.eholm, De = Delaryup=

].:969
Apr.

211

211

2l+

2\

25

25

25

25

2\

2ll Ud iSe t0 31 5l+.8 ud iP 15 21 39.3

Ud iP t6 l+O r6.t
Up ip zo \6 zo.B

Ud. iP AZ il+ jT,9
Leybe (b = B0 Xm).

sk isKP 01 53 25.8
um isI(P 01 53 21.1
Ud iPKP 01 50 ì+4.7

iSKP 01 53 33.)+De ipKp 01 50 l:2.g C
Tonga-Kermad.ec fsLands
11 = 5ho kn).

Un iP 03 tl+ 55.6ud ip I rj *47Japan (h = llO kn).
Um eP 03 30 53

Up iP 03 l+0 55.8Ki iP 03 l+O 17.6
Um iP 03 bO 3l+.e C

ipP 03 l+0 LB.?
Ud iP 03 l+1 02. B
Japan. h = 50 kln (Un).

Up iP 03 l+T 09.9
is 03 57 52

micr sec
S E 0.1+ I
s N0.5 B
I{x E L.9 dl
Mx N 2,1+ 23
Mx z 2.4 zl+
D = 9900 kn = g9o.

Ki iP 03 47 O5.B
ipP O3 l+? tl+.t
isKS 03 5? 31

nicr secpZO.t+6
P 7,t 0,1 L.5
SKS E 0.1+ 9
SKS N A,6 9l4x E l.l+ 22
Mx N 1.3 A0
Idx Z 2.3 22

Sk ip 03 ,l+T 03.1 cipp 03 bT 13.2Um iP 03 h? 09.9
ipp 03 l}T 18.2
iPP 03 50 l+0.5
i 03 50 \9.2

( cont. )

Skagerrak.
Origin time = 10 30 39.
These and following events
in the Skagerrak havq ail
originated near 58.2'N,
10.0-8, as determined by
conrbination with readings
at Lillehalnrner and.
Kongsberg. îhey are probably
und.erwater explosions .

t969
Apr.

fl

tf

tt

tl

2ì1

2'l+

2l+

2l+

1l+ 39
1l+ 39

Up iP
i

2ll

2ll

Un iP

Ud iPn
ise

Skagerrak.

Ud iSe
Skagerrak.

ud i (P)

rr ot+ 56.9

11 18 l+2.5
r1 19 15.0

11 2B l+6.1

t2 rB 2t+,'

27,2
32.9

35.2
37.9

Ki i rho6
ise 14 06

Up iP t-l+ 51 05.8
iX 1\ 51 19,1+

m].cr sec
Mx E 0.9 lz
Mx N 0.5 taKi iP 1! lz ot,e

m].cr sec
MxE0.TB
t'l:( N 0.3 9Mx Z Z.O LzSk eP r4 :r l+l
ix 14 52 03.3

Un iP tl+ 51 35.5ix rl+ 5r 5\.8is rl+ :6 OZ
iSa tt+ Z6 t+g

Ud. iP lL 51 1l+.2 CiX Il+ iI Zg.O
De e(P) 1l+ 50 35iX 1\ 50 l+8.3

i r\ 5o 58.5
Dodecanese fslands
(tr = 5O t<n).
M = h.? (Up,Ki).
The phases marked. X are more
pronouneed than p, and could
be due to another shock.

25



Uppsala, Ki = Kirunap Sk =

nl.-é+-

Skalstuganr Um = Umeà, Ud. = Uddeholm, De = Delary
up=

a969
Apr. 2525

1969
Apr.

2q25

25

( cont. )
Un iSKS

is
Ud. iP

ipP
De iP

ipP
Panana. h =
Ud.rDe ).
n = 5.9r ]vf =

Um iP
Ud iP
Panana (n = e5

uP eP
Ki iP
Sk eP
um eP
Ud iP
Sumatra (h =

Ki iP
l_

MxE
MxN
Ir{x Z
TE
LEY
1.H

iPP
TP
1-H

Pakisten

1r
1pr
1-H

f pl'
1.H

r--ts

inP
;D
I nH
- l1-

h=60

03 ,T 36
03 57 58
03 l+6 58.1
03 l+? o7.l+
03 47 02.8
03 b? 1i.l-

30 kn (Kirskrum,

5.6 (uprKi ).

04 13 19.3
04 13 07.7
kn).

05 05 0g
05 05 09.7
05 05 25
05 05 06
05 05 20.1

Origin time =
Expì-osion?

Up iPKP

P]G Z'
i(i isKP

I

SK iSKP
Umi

isi(P
Ud. iPKP

iSKP
De iPKp
Tonga-Kerradec
(h = l+60 kn).

Ud iP

iG iPn
iSn
ise
D=390

Ki eP
Ud. iP
De iP
EL Salvador (fr

13 35 35,7 D
mier sec
o. L o.5
13 38 09.2
13 38 1l+.0
13 3B 35.1
13 36 oB.7
13 38 19.6
13 35 37,6 D
f3 38 38.3
13 35 tr?. T
fsLands

l-1 20 54.

Ll+ a9 iT,B

r\ 3\ |,z,g
7l+ 3i 36,a
1l+ 35 bgAl+
kÍr = 3.5".

16 5g t>
L6 59 78.5
t6 i9 z3.o
= 70 kn),

00 02.6
59 l+0.3
59 52,9

32 l+7.

25

ud.

ALaska.
UmrUd ).

N).

oT b5 06.5
oT \5 2o.o
micr sec
0.5 13
0.5 1l+
0.6 11
aT \5 rg.6 c
07 h7 08.5
07 l+\ i3.6
07 46 )g.z
07 45 oB.5
oT l+5 03.5

(tr = Z5 t<n).

0g 2h 06.0
09 2l+ 2]-9
09 23 11.7 C

09 23 26,9
09 23 l+0.2
og 23 3g.g
09 23 5l+.0
09 2l+ O3.B
0g 24 19.3
km (UprKi,

Up
Ud

t
66.1+ , 1l+.
Origin time =
Explosion?

Um ePI(P
è

Seotia Sea (h

25

25
SK

Um

25

ud.
De
West

25 up

Ki T7
ú
76

iP
iP
iSK

Um

17

Um iP
Ud. iP
Costa Rica (h

10 l+0 l+l+.2
10 1+0 33.7

= 50 km). 21 19 31
21 19 36

= N).

(tearrf-

iSg II 25 5g.I
%

KiA
skit
Urn L

ess f7 34 15iSe 17 3l+ eO.OiSe IT 3I+ l+A.6

22 72,'
23 l_1.7

25

25



Up = Uppcala, Ki

_25_

= Kiruna, Sh = *alstugan, Lhn = Ulreàr Uil = UddehoJ.n, De = DeIary

]:969
Apr.

1969
Apr. 262' r(i iP

Um iP
UCl iP
Celebes (U = eI lan).

21 33 39.6
21 33 b1.1
2L 33 59.2

2r \6 37.9
2L t+5 i5.9
21 \6 ].l+.a c
zt l+6 z5,o
2L \6 l+l+.0 C

2r \6 ,5.r

06 t8 24
micr sec
o.2 h
o6 et+ S6
micr see
0.1+ T

( cont. )
Ki ePP

iPS

PPE
PP Z,

MxE
I\Ix N
MxZ

Sk ePI(P
Um iPI(P

i
iPP
isKs

Uc!. iPrc
i(PP)

De iPP

06 aa t+6

06 32 30
micr see
0.5 I
1.0 Tl+.5 21
3.? 20
8.0 19
06 21 2B
06 21 32.6
o6 ar 45.t
06 zz I+6

06 28 2\
06 21 23.0
06 zz L6.11
06 22 L?.r

25 Up iP
Ki iP
Un iP

ipP
ud iP

ipP
Japan. h = l+0 kn ({lnrud).

Up

SK

thr

26

26

Ud eP
T

Up iP
Ki iP
Un iP
Ud iP

25

26

26 Up iP
Ki iP
Sk eP
Um eP
Ud iP
Itlariana Islands

Up iPP

PPE
Ki iSKS

SKS Z

Chile (h = U).
m=6.6rM=6.3(uprKi).

iP 06 35 50.3

iPKP oT zI+ Io.z
iPiCP 07 2I+ 05.1 Ci o7 al+ ]:z.B
iPi(P 0T 2h 1B.l+
i oT P\ zT.t

iPIe 01 29 t5.7
iPKP oT 29 10.1+ ci oT 29 L7.6
iPKP 07 29 23.5
i 0T 29 3t,6iPKP 07 29 l+0.6
i oT 29 ,o.l+

Ttre sinilarity of the records
in this and. the preceding

Origin time = 10 l+[ l+I.
E:cplosion?

Ki iP
( cont. )

22 05 \t
22 06 27.8

olr 02 38.3
ob oe h6.6
0\ 02 ú.2 C

ol+ 02 5h.1

o, 3a 59'-7
05 30 31.?
05 30 5?
05 30 U+
05 31 07.0
(tr = tOO kn).

Ucl

26*
Um

26

Un iPKP 06 LT 39.6
iPP o6 rB l+6

De iptrP 06 L7 zl,g
Chile (6 = a5 tn).

26 Up iPP
eSKS
ePS

FPE
PPZ
SKS E
Ivt( E
MxN
MxZ

Ki iPKP
e

( cont. )

06 22 23.6
06 aB lll
06 31 59
micr sec
o.2 50.7 72.O 18
6.1+ 18
6.2 18
9.B 18
06 zr 3l+.6
ú2235

ease suggests a common origin"

Northern
6?. sou, eB.ii

Ki8- ipn ro \j a9.6
iSn 10 b6 06.6

iSg t0 48 l+?.8
tin€ iSn rO 116 l+7.7

26 L0 52 2r,3



Up = Uppsala, Ki =

-26-
Kiruna, Sk = Skalstugan, u:n = Umeà, Ud. = Ud.deholm, De = Delary

t969
Apr. 26

ll969
Apr.

26

( cont. )
Ud eP to 52 50

Origin time = 11 33 OO.
Explosion?

up iP \L 36 35.7Ki ip 11 36 35.?Sk iP U 36 l+9.3
Ud iP j_t 36 4l+.?
Sumatra (h = l_10 kn).

Ud eP LA 16 j6

Ud ep 13 2h 51

Ki e(p) tì+ 31 15

Um iP T6 L6 2B,T

uP iP t6 5T tz.T

Ud. ip 1g 15 21.0

up iP 19 19 h1.\trn iP Lg rg 23.2 cUd ip t9 L9 ,l+9.9
Ryukyu fslands (tr = 35 tgl).

ip 20 29 55,6
iP_ 20 zg 5l+.6 c

iP 20 30 oB.5iP 20 29 5r.g cipP 20 30 19.6Ud. iP 20 3O 04.1+ CipP ao 3a 3a.a
Sr:matra. h = 110 k (firUmrUd).

20 LB 43.0

20 51 3l+

26 up ipKp
Sh iPKP
Un iPKP
Ud. iPKP

1

De iPIc

20 55 55,t+
20 55 I+3.1+

20 55 38.7 D

20 5' 51.4 D

20 55 58.0
20 56 t:-',g

22 22 06
2?. 2L 72.I
22 21 37.6
2? 22 03.5

Islantis (n = 3O kn).

23 29 Ll+.$

26

26

Ki ipn ZI 06 53,9iSn 21 0T 31.2
iSe 21 07 l+l+r$
D = 330 km = 3.0".Sh isg 2l_ tO hI.6

Un iS^ 2I 09 t)+.0ise 2L ag zl.a
Norbhern Finland.
Explosion?

up eP
Ki iP

Up

Ki
Iftr

26

27

26

26

26

25

<o

26

26

Um iP
Ud. iP
Aleutien

Ud. iP
Greece.

Ud

Celebes

micr sec
lvfx E 0.5 19
iP 01 50 27,5 CiP 01 50 30,7i ot 5o l+0.6
i o1 5! 36.risKs 02 01 o0
iP 01 50 \8.1i. or 50 56,5(h = 10 kn).

26 Up
Ki

sk
Um

26

26

2T Un eP 02 3L OT
Alaska (h = N).

um iP 05 oT 12.0
Hindu Kush.

2T

ud iP

Id.aho (n = t5 trm).

iPn
iSn

skA

3l+ 15.3
35 11.6

51.7
5L.6

Um eP



2T-

Uppsala, Ki = Kiruna, ft = $ralstugan, Um = Ilrn€àr Ud. = Uttdeholn, De :s Delaryup=

L969
Apr. 2T

L969
Apr.

27

( cont. )
Northvest Ruqsia,
67.3"N, 33.l+"8.
0rigin time = 05 33 3l+. /Explosion, J
Ki isn 0B 12 1o.T

iI,el 0B 12 33.1
Lin iSe oB 13 23.6
Probably northwest Russia.
Explosion?

28 (cont. )
Up iSKS 0t 10 t6
Ki iP 00 59 19.6

i 0o 59 35.2
mlcr sec

I{x E 0.5 18
Mx N 0.6 LT
Mx Z !.3 18

Unr iP 00 59 30;6i oo 59 39.6
eSKS 01 l_0 00

Ud eP 00 59 ,3
Mariana fsland.s (tr = 5O t<n).27 Up iP 11 03 l+a.8 c

i 1l Ol+ OL.l+
is 11 0B 06

m].cr sec
Mx E O.l+ lz
Mx N 0.8 ll+
Mx Z l.L 1\
D = 28oo km = 25o.

Ki iP rt ob 46.8 c
m]'cr sec

Mx E 0..h 13
Mlx N 0.3 11

Um iP 11 0i+ 17.3
eS 11 09 0B
iSa tI 09 2\

ud iP 11 03 50.5De iP tI 03 17,6
Dod.ecanese Islands
(u = tj trn).
M = l+.6 (uprtci).

Utl iP tz 0h :,z.j D

Up iPI(P 13 1? 56.8ipPKP t3 tB tL.6
Ki ePKP 13 1B 10

ipPip 13 18 2\.1
iPKS 73 21 29,6

micr sec
PKP Zt 0,2 1.5
PKS Zf 0.1 1.5{in iPKP t3 IB Ol+.6 C
ipPIrP L3 18 Lg.5

Ud. ePi(P 13 t7 55
South Sandlrich fslands.
h = 50 kn (UprKinUm).

2B Ki i(PKp) oT 43 59.8iPKP 07 )+4 10.3
isKP o! IrT tz,7

mr-cr sec
PKP Zt 0.2 0.7
si(P zt o.7 L.5Sk i(PKp) 0? l+l+ 11,0 D
iPlP 0T l+l1 20.3
isKP 07 \7 28.7Un i(PKP) oT Ii+ O6.j
iPre 07 4[ 19.1
isKP oT \? 2h.0
iss oB ol+ haUd i(PKP) 0T l+4 l_9.2
iPKP 0? l+l+ eT.lr
iSKP 0? l+? 3?.0De isKp oT \T \j.T

Tonga-Ke ruede e Islariais
(tr = 3oo t.').
(PKP) a,re precursors of
smaller ampLitud.e than pIG
(exeept at Ud where they areof about equal- a:uplitude).

Up iP 13 O0 30.2 D
ipP t3 oo llB,B

micr Éee
P zt 0,3 o.?Ki ip t3 oO 22.1
ipP t3 oo !1.?

nicr sec
P Zr 0.1 1.0

Sk iP 13 O0 l+l+.9
ipP 13 0I Ol+.5Um iP 13 0O Z],.5 DipP 13 oo \0.6.ud. iP 13 OO h3.5
ipP 13 01 02.6De iP f3 oo l+5.2 DipP 13 01 0l+.9

Burna-India. h = 8O trn (UprKi,
Sk,UnrUdrDe ) .
m = 6.3 (up,Ki).

27

27

2B

2T Up iP
UCI iP

r.3
IJ

27 55.6
28 10.8

59 \T.TUp iP O0
( cont. )

28



Up = Uppsala, Ki = Kiruna, *,

L969
Apr.

-28-
= $kalstugan, [Im = Uceà, Utt = Uctd.ehoLm, De = Delary

l:969
Apr. 2828 Up iPKp rT ,+9 !1g,j

un iPKP u hg 116.9
ud iPKP 1? 50 OO.g
De iPKP LT jO X.z
Kermadec Islands.
Origin time = fJ 30 18.

28 Up iPKp 18 t5 39.0SK CPKP 18 15 32Lh ipKp rB L, zr.z
Ud ipKp LB t5 39.6De epKp t8 L5 18
Kermadec fslands.
origin time = L7 55 ,7,

iPKP t8 L? 3A.l+iPKP LB L7 25.7
iPKP 18 1? ZO.j c
i 18 t? ag.t
iPKP 1B 1? 3l+.0 ciPKP 1g 1? h2.3 Ci rB t? hg.g

23 32 23,2 C

23 32 25,6
ni.cr see

Zr 0t1 1.0
E L3 T6
$ 1.0 15z r.g 14s< iP 23 32 29.9Um iP 23 3p l+I.6

is 23 ,+z 32Ud. iP 23 32 l+7.,
í 23 32 I+9.9

De ip 23 33 o2.gí 23 33 31.1r
Cqlifornia (h = 20 kn).
ú=5.BnM=5.5(UpoKi).
Very clear double p phases,
both of aboub the sane
nnplitude! a,re reeorded at
Up, Ki, Ucl; the interval
between the two phases is
2.1+ sec.

Up iP 0l+ l1h ,t+,9 C
ipn ob 116 o6.r

ru.er sec
P z1 0.2 o.B
I{x E L.2 16
It{x lI 1.6 ZO
Mx Z 2.t+ 19Ki ip 0! h5 33.3 c

mrcr sec
P Z,t A.3 l. OIlfx E 0,9 12
I{x N 1.0 L5
Mx Z Z.O L6* iP Ol+ l+5 30.2 CUm íp O\ h: o8.g ciPP Ot+ I+6 fi.6iPcP 0l+ l+7 16,2
is 0l+ 5r 09

Ud. iP 0l+ !5 10.1 Cih ol+ 116 33.3De iP Ol+ hl+ 53.[ Cfraa (h = 35 kn).
m=6.0rM=5.0(UprKi).
Ttre existence of pn (group
velocity 8.25 km/see)-at ùp
and. Ud is remarkable,
considering the pathé;
alternativeJ-y, these phases
couJ-d. in this case possibly
be explained. as earJ.y pp.

( eont. )
Ki iP

i

P
Mx
IUx

ltÍ:c

28 Up
sk
Un

ud.
De

Kerzadec Islands (U = 5O tn).

" zB up ipKp 19 5? UB.B
ipPKP 19 58 0?.4

micr sec

Ki $o * là'r, T.,
ipPKP L9 j7 ||,jft iPKp L9 jT t+6.r+
ipPKP Lg 5g 06.6t}'n ipKp 19 5? l|1.l
ipPIG 19 58 00.6Uct ipKp L9 j7 l>L.?ipPI(P Lg 5g og.gDe ipl(p 19 jT ,6.8 DippKp t9 58 t[.t

Solouon IsLand,s. tr = J0 kn
( Up rtri r Stc rUmrUd.rDe ) .

" zB Up ep zrLj]5l
tt 28 ri ip 21 35 la.o
rr aB up ip n 32 1112.3 cí e3 n ,7.7iS n t+z \Ir

uicr secP zt o.L O.g
Mx E 1.0 1B
I{x N 3.2 Zz
-I4x Z 1.8 19

( cont. )
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Up = Uppsal.a, Ki

_29 -
= Kiruna, Sk = Slcalstuga,n, Um = Uneàr Ud = Udd.eholm, De = DeLar.If

1969
Apr.

tf

Ki29

29

29iP

29

29

o? 0l+ 56.8

0g h3 11.3
09 l+3 08.3

(h = 190 kn).

( eont. )
ud iP 21 29 0g.g
De iP 21 29 30.2
Kr:rile Islands. h = 35 kn
(up,Un).
tÍ = 5.3 (Uprtti),

Ud. ep 21 U0 08

Up iP 22 02 Ot.l

02 5h 07.1+
02 5h b3.6

De iP o3 Ll+ 50.5
Tadzhik SSR (h = 220 trn).

Ud iP 13 1l+ 4!.?

Up iP t5 t5 0l+.9

Ki ip 15 1? 0l+.8
sk iP 15 1? 04.8
Un eP 15 I7 Ij

i 15 17 22.5
Ivtexico (h = 35 kn).

Up iP 16 l+6 28.8
i t6 't+6 32.6

um ip L6 )+6 3z.j
Ud. eP t6 46 LI.
Nicobar Islanals (h = N).

iP 1? 1l- 48.8 ciP u 11 14.T CiP r7 u- za,,
iP 17 11 3l+.1 C

u 12 07.0
17 rt 40.? c

Nevad.a. Undergrorrnd
e:rplosion.

L969
Apr.

Ud iP
De iP
Ilindu Kush

30 Um iP
i

Orlgin tiue = t]. 09 51.
&cplosion?

30

30

30

30

esg
esg
ise
1!A.

30 Up
Ki
SK
Um

N).
29

a9

Origin time =
Explosion?

29 Un iP
ud i(P)

Um iP
Uganda (5 =

Up iP
iBP

L2 35 50
12 35 10
12 33 53.0

Lr) Lrrav

12 31 11.

fl+ l+l+ l+6.9
1ll l+3 2?.8

20 05 2\.6

skA
lJn€

30

21 29 0l+.8
21 29 ]l+.,
rnicr sec
0.1 0.6
0.7 16
1.0 16
l.h tB
21 28 L7,5
micr see
1.5 18
1.5 19
2.8 rg
2t 2B 52
2L 29 05.6
21 28 3g.3
21 28 L8.3
21 37 10

Ucl iP

30

zl
E
N

z

E
N
z

P
I'0(
lrtc
Mx

Ki iP

sk

Un

( cont. )

Up iP
].
is
its].

P
S

S

S
l4:c

lór
( cont. )

20 25 25,6
2A 25 29.6
20 29 2t1
20 32 02
nicr aee

7,1 0.L 1.0
El.L T
N1.56
z o.9 6
E1518
N 8,5 tT

l'&(

I\&(

lrbc

eP
1
].r
ipP
iS

UpT iSe LL 15 ZZ.O
Kip_ iPn _It 11 05.?

aZSdGrJ- rz u4.4
@

. -n = q3n F-<4;fi
sr l'c esg 11 1l+ l1B

1l L2 l+3.1



-30-
up = uppsalar Ki = Kinlna, sh = sralstugan, tim = llneó.r ud. = ucldehoJ.n, De = Delary

L969
Apr. 30 (cont. )

Up nier sec
Mx 7. '\rB 12

. D = 2hO0 kn = ZI L/Zo.
Ki ip z0 26 3l+.0 C

is 20 31 23
iri z0 3t+ i7itel 20 35 2I+

m]'cr sec
Pt{0.36p 20.ì+ j
P zr 0.1 1.0
s 80.\ 6
S N 0.9 1l+
Mx E 6.h rz
Mx t{ 3,6 IP
Mx Z 5.A 11
D = 3200 krn = 2!o.

sk iP 2A ?6 09,5
Uu iP 20 25 l>9.IiPcP 20 29 3I.O

is 20 30 21
iri 20 33 o0

ud iP 20 2' 36.t+í 20 25 3g'g
Tr:rkey(n=9kn).
m=5.5rM=5.h(UprKi).

Utl eP 21 hL !2
Mindanao (n = 35 tn).

2L 57 O2.5

Markus BAth
January 26, 19IO

30

30



? tsî,
Seisnological Institute

Uppsa.ta * 'à i{fiR,;?.S

SEI SMOTOGÎCAL BULIETIN
UPP SA L.A,T K r R uN.A, S KA L S TU cA.t{, utf.E.E''

UDDEIIOLM and DELARI

Uppsala
Kiruna
Skalstugan
t}neÉ,
Uddehol-n
Delarlp

5915r.5'tu,
67]50. h t t't,
6313lr. B'n,
63]l+8.9'lt,
6o]o5.lr tu,
56"28.3 | N,

r?ls?.6'n;
20J25.0r8;
tzlt6.Bru;,
20:11+.2rEi
B]36.4'ni
l-3"52.1r83

h=1lrn
6=JpOn
tr=580n
h=16n
h=2lr0n
5=ll0rtr

Up eP
Ki eP
SK iP
Un iP
Uct iP
De iP
ftaly (h = N).

(up),
(Ki ):
(st):
(tn):
(ua):
(oe):

JULY 1-3j., 1969
o a a a a aao a a ataa aaa a a o a

1969
July 1 Up

Ki
sk
De
fran

2up
Ki

sk
Um

iP 06 0B 24.6iP 06 0g 00.0
iP 06 0g oo.5'iP 06 oB 28.3 C

(n = roo kn).

L969
JuJ-y 2 Up iP

ud iP 12 12 2O.3
California (h = aj t@r,

Ki iP L6 29 p1.l+

up iP 0o L6 51.9
De i(P) 0O 18 23.1+

iP 0o 21 lt5.2

l'{x E
Mx l{

Ki iP

MxE
lft. IT

l'[:c Z
Sk eP
Un iP

is
Uct iP

i

I0 10 5l+.0
uicr sec
0.1+ Lj
1.8 18
10 10 b2.2
nicr sec
0.7 L9
0.9 L6
0.9 L7
L0 11 0l+

10 L0 lt5.3
L0 19 39
10 11 0l+.5
10 11 06,8

eP
e
iP
iP
t

O0 22 211

oo 22 30
oo 2t 58.6
00 22 0l+,1
o0 22 r0.7

00 21 40.8
00 21 19.1

00 39 52.0
00 39 2l+.a

Burna (h = w).
M = 5.3 (UprtCi).

i(PP) oo 2h 38.2

10 35 5?
10 37 05
10 36 38.b
10 36 38.?
r0 36 00.?
I0 35 27.3

Uct iP
De iP

Un iP
ud iP

Ascension IsLanct (h = w).

Ki e(P) oo bo 22

Ascension Islard (h = n).

Up iP 00 55 50.8

Up iP 02 rj IT.5

sk iP 08 0o 32.9
Italy (h = tl).

sk eP 08 0? 43
Italy (h = tt).

Origin time = LO 55 |.A.
Explosion?

Uct iP IA Zl+ b|l.3 C
Japan (h = tOO kn).

57 o9.
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Up = Uppsal.e, Ki = Kiruna, Sk = Skalstugan, lh = Umeàr Ud = UdclehoJ,nl De = Delary

t969
Ju1y

ll

Ki iP t2 39 53,5

ud iP L2 52 Og.r

13 35 51.2
13 35 hg.5
13 36 16.1

Up iPIP t7 ,+6 :>g.\sk iPrrP LT ,+6 50,5Iln ePKP L7 \6 50i 17 \T O3.5uar iPr(P u h? oo.3
De iPKP2 I7 I+T 2I.3
Kernadec Istancts (b = B kn).

up i(P) 01 t2 L?.?

Irn iP 05 50 3l+.?

17 11 4l+.?
17 11 50.1
17 tt 57.2
17 11 l+9.0

= 25 kn).

L8 12 36.6
18 13 18.?
nicr see

zt 0,2 0,9
18 tt l+3.?
1g U 56.7
micr sec

zt o.I 1.0
18 12 17.9
18 12 L0.7
18 12 39.3 C

Aleutian Islands (n = BO tn),
m = 6.1 (Uprfi).

Up iPKP 19 liO 5O.T C

L969
July

2 um i(P)
ud i(P)

1

( eont. )
ski
Un iP

i
Ud. iP
Mexico (h

Up iP
l_

P
Ki iP

i

P
sk iP
Um iP
ud iP

Ki iP
Itn iP
Ud, iP
Mintlanao (n = tOo tn).

o6 ì+l 32.6 c
06 l+T \3.2
06 I+7 il,a

iP 09 11 13.6

iP 09 ,+6 50.1 Cis 09 50 u9
nicr sec

Mx E 0.6 I7
Mx N 0.6 Iz
Mx Z, 0.9 La
D = ahoo kn = 21 L/zo,

eP LL 2l+ th
i 1l+ Zl+ tT.7

iP L? 11 3?.1

ud.

Up
De iPKP 19 41 02.9
Kersadec IsLands (h = t'l).

ud i(se) 19 \3 56.8

up i(p) 2L 38 ta.T
micr Bec(p) zt o.r 0.5

sk
Um

Ucl.

P
sk iP

1

iPn
(cont. )

i 19 bo 5g"g
ePKP 19 l+0 L3
iPKP 19 l+O 38.9
iPKP L9 I+0 jZ.z

Ki iP 09 l+8 ol+.h
nicr sec

Mx E 0.1+ 9Mx N 0.1+ 9MxZ0.59
Sk iP o9 l}T 3t.t
tn eP 09 lfl A6

i 09 ,+7 29.3
is og 52 02

Uct eP og I+6 sl

23 38 3o.l+

01 h3 il..l
02 5S 52.6 C

02 54 58.1r
02 5' rr.5
micr sec

zt o,r 0.5
zt 0.L 0.9

02 53 37.3 C

02 53 \t+.5
mícr sec

zt o..2 o.T
02 5l+ 08.3 C

02 55 05,0
o2 55 2z.t

i 09 t+6 59.9
Greece (n = a5 tn).
M = 4,5 (uprKi).

iP

iP

1r
trn
iPP

P
PP

iP
1

3up
àup
4up

Ki

uCr

SK
(eont. )



-3-
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]:969
July lr

L969
JuJ.y(cont. )

Itn

ud,

De

Kazakh SSR.
m = 6.0 (uprri).
Underground explosion.

sk iP 07 02 22.O

Ud. iPKP 07 07 l+3.7
i 07 07 5I,3

De iPIe OT 0T 53,z
Fiji fslands (h = 650 lo).
Ud iP IO 19 Zj,l+
Dod,ecanese fslands (h = w).

Origin time = IO 2j ]:A.
Solution cheeked yitb
Kongsberg read.ings.

Up iP tI ZB 52.tKi iP lt 28 l+8.?
sk iP tt 28 3T.BUm iP tI 28 53.8Ual iP tr 28 \3.0 c
De iP 11 AB \6.5
Pana,ma (h = tt).

Up iPKP 12 3t 30.1+
i 12 31 h0.6

Um iPKP 12 3t 20.8
ud iPKP 12 31 35.3
Ker.nadec fsla.nds (5 = 7O kn).

Probably northwest Russia.
Origin time = 18 08 h3.
Explosion?

um iPKP 18 23 25.5
Ud. ePKP2 IB 23 i7
South of Kerrad.ec lelands
(n = 9o tn).

Tronsó read.ings. \

Up iPKP2 23 1l+ A8.6
nicr see

Mx N 1.? 27
Ki iPKP 23 14 15.5

micr sec
Mx E 0.8 19
Mx N 0.8 19
Mx Z 1.4 19

Ure iPKP A3 LL 11.l+
í n rlr t9.7ucl iPre2 23 1! 3?.l+

llest of Macquarie Islands
(h = w).
M = 5.8 (Uprri).

ud iP o0 26 t3.6

Up ePIG 0I 51 l+2

Ki iPKP 01 51 3g.guar iPKP 01 51 ll5.0
De iPKP 01 51 55.h
Tonga Is1ands (h = t9O t<n).

iP
iPn
iPP
iP
iPn
iP
iPn
iPP

02 rs 37,5 C

02 5l+ 39.0
02 5I+ 52,,
02 ,l+ 09.1 C

02 55 23.0
02 5l+ 1.6,2 C

02 55 3L,3
02 55 \3,6

It gt tB ro U.B
O = l+20 km = 3.8o.

Ki( ile ?2 ?e 01.1 D
iSg 22 29 OT.0

f,i€f€eg

iSn 22 30 l+1.1

4
ir*r A2 a0 ql, 6

tLl*f) ^r- -r ^^ -^ -^

22 30 03.0

ise 10 28 3O.g

*ffi
udt iFI lo z6 z:>,àffi

10 27 28.8



Up = Uppsala,

-l+-
Ki = Kiruna, Sk = Skalstugan, Um = Umeà, Ud = Ud.deholm, De = Delary
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JuJ.y

1969
July

Up iP
is
!=

lfr- ]..P

i

Un iP

rti
uo. t--H

De iP

11 25 \3.8
11 36 35

10100 km = 91o.
II 25 18.1+ C

II 25 t+9.9
micr sec

zt 0.1 1.1
lI 25 25.7
l_1 25 31.1
71 35 55
II 25 57.7
lt 26 OB,g

Ki eP oI 57 \z
i 01 5? 48.6

micr sec
Mx E 1.0 ZL
Mx N 0.6 t9
Mx ZLh 19

Ud. iP 01 58 15.9
New Guinea (h = N).

Up iPKP 06 2T OI+.7
Ki iPKP o6 z6 5B,z
Un iPKP 06 26 59,0
ud. iPKP O6 ZT O6.O
De iPI(P 06 2T 1B.o D
Fiji rslanas (h = 500 km).

( cont. )
De iPKP t-l 09 IL.2
Tonga-Kermadec Island.s
11 = )20 lcn).

Up iP 11 15 l+1.1

Up iP 11 lr7 l+3.1+

Ki iP 11 4T 11r.9 C

Un iP LI )+T 2r.6
ud. iP 11 l+7 52.3
Ryuhyu fslands (tr = 35 tn).

Ki iPrCP 1l+ 50 17.5
ix 14 5o 3?.1

Um iPI(? 1\ 50 2l+.9
ix tl+ 5o 46. o

Ud iPKP 1l+ 50 33.2
i 1l+ 5o \5.8

Tonga Islands (h = W).
If X (Kinum) is interpreted
as pP, the focal- depth
becomes 70 kn.

Up iPIG 21 0l+ 3?.8
í pt 0l+ l+2.2

Ura iPKP 2t O\ 26.j
i 21 04 39,6

ud iPKP 21 0l+ 39.4
í zt olr l+9.3

South of Ker"nad.ec Islands
(h = N).

Up iP 21 20 33.2
Ki e(P) 2t 21 l+1

iP 0r t+7 56.3
iP 01 \7 37.8 C

i or L+T \9.2
iP 01 l+B 03.1

iP 03 51 11.7

Up iP 03 jI 25.0
Ki iP 03 51 0g.g
Un iP 03 51 tl+.5
Molucea Passage 1tr = l+O trm).

Up ip Ol+ j6 pB,5 c
i oh 56 \l+.r
iPP 0, 0o 20.5
iSKS 05 06 Ir9

( cont. )

Mariana Islends (tr = 6O tn),
Ki ip tI l+3 5T.BipP tl U+ 09.1
Un iP 11 l+l+ 25. O

ipP ft ì+l+ 3?.8
Ud iP lt U+ \9.8

ipP tI 45 oo.T
Alaska. tr = \5 kr (t<i.rUnrUd.).

Up iP 15 33 05.B
Sk iP 15 32 49.0
Ud iP t5 33 09.1
Kanchatka (fr - 5O tn).

Ki iP fT 09 Ot.?
Java (h = 100 km).

Up iPKP

PKP ZI
Ki iSKP
Un iSKP
Ud. iPKP
( cont. )

11 0g 02.2 D
micr sec
0.1 0.6
11 11 35.3
11 11 l+5.0
11 0g ol+.l+ o

7up
Un

ud.
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lt969
Jufy ( cont. )

Up
P
Mx
Mx
Mx

Ki iP
iS

tru.cr sec
zt 0.1 1.0
E 1.3 17
N 1.\ 18
Z L,l+ fB

oI+ j6 oo,z
05 06 37
micr sec

P Z' 0,2 T,2
s 81.3 7
sNo.7B
Mx E 1.8 18
Mx N 1.1+ 18
Mx Z 2.3 ITp = )lOO trn = BT I/Zo,
iP Ol+ 56 ZI+.3

iP rB 16 5t.giP 18 17 35.5
iP tB 17 3l+.0i 18 rT l+3.6
eP 18 16 58i 18 tT OZ.5

Albania(l=Zkn).

Up iP 20 08 38.3

uar iP 2L 5T \6.2

Ki ip 02 l+0 t+6.3
Arctic Ocean (tr = N).

Up iP 0l+ 20 1l+.0
i Ol+ ZO Zj,3
isKs 0l+ 30 tt7

0l+ 19 57.2 c
0\ 20 22.9
o\ 20 rg
0b 20 02.b

iSKS 0t+ 30 3iis o\3r11
Ud iP O\ 20 2l-.j
Molucca Passage (tr = t5 tn).
Up iPKP 0T 30 t5.9
Ki iPKP 07 29 55,7

i oT 3t 12.8
uicr see

PKP zt 0.1 1.3
sk iPKp 0T 30 11.3

i oT 30 26.9
Um iPKP 0T 30 05.1
ud iPKP 07 30 IT.T
South of Ketuadec fslands
(h = tto tn).

0B 0B 19
0B 0B 02.6
oB 08 tl+.o

08 1l+ 12.9
0B 18 th
mier see

N3.1 5
Z3.I 5
zt !.3 1.5
81112
N3.77
ErT2l
N 23 l-3

ll969
Ju].y 7 Up

SK
Tlm

Ud,

T

ó

sk
Un iP o4 56 ta.t

isKS 05 06 36
iPS 05 0B 11

ud ip 0l+ 16 3l+.1
iPP 05 00 25.1

De iP ol+ 16 h?.r

iP 09 i6 z6.teP og 56 toiP og 56 0g.riP 09 56 AZ.t+i 0g 56 29.2iP 09 j6 ,+t.g

Solution obtained by
conbination rith Kongsberg
read,ings.

Ki iP
ì

Sk eP
Un iP

7up
Um

ual

iPP 05 00 l+5.0
Mariana fslands (tr = 4O irn).
m=6.2rM=5.7(UprKi).

Up iP 06 0T 0T.o
Sea of Okhotsk (tr = l+aO *n).

iP 09 0B a1.6iP 0g oB 01.5eP 09 0B 15

eP 09 33 23Ki

Sk eP
Un iP
Ud iP

Up iP
iS

7up
sk
Un
ual

P
P
P
S

S

Mx
tÍx

( cont. )
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July ( cont, )

Up

Ki

L969
JuJ.y 9

MXEL6l-5,
Mx N 20 1l+
MxZ32lh
D = 3350 1gn = JOo.
iP oB 14 52.2 C

iP
I

iS
Ud iP

is oB 18 27.3
De iP 08 13 l+A.O C

Ionian Sea (h = N).
m=6,0rM=5.0(UpriCi).
Relatively long-period. PZI
at a]-l our stations.

Ki iPKP 11 38 32.5
New Zealand (tr = 1?O kn).

Ki iP t6 5t+ t5.6
ud, iP t6 55 O8.Z
Uninak Island (p = 5O trn).

Origin time = L7 37 20.
Explosion?

Ki iP rg \2 2O.7
sk iP f9 l+e l+3.5
Ud iP 19 l+2 35.8
Tadzhik SSn (h = 220 1m).

Up iP 02 06 33.9 Ci oz 06 \o.2is 02 t5 27
micr sec

P tzt 0.2 0.9
Mx E 0.5 18
Mx N 0.7 18
Ivlx Z O.B a6
D - ?500 t<m = 6T L/zo.

( cont. )

02 05 bo.g c
02 13 L5
02 15 32
micr sec

P zr 0.1 1.0
s80.311
Mx E 0.5 l-3
Mx N 0.5 1l+
Mx Z 0.9 15
O = 66OO kn = 59 t/Ao.
iP 02 06 r\.6SK

Um iP 02 06 06,6 c
iS 02 l-l+ 34

uar iP 02 06 35.3 C

i oA 06 I+6.1+

iPcP C2 OT 0h.0
De iP 02 06 j6.B

i 02 o'l 26.8
Aleutian Islantts (n = eO tn).
rn=5.BrM=5.0(uprKi).

OZ I+l 22.2
02 \L 26.11
02 l+1 39
02 \L 55

nicr sec
Mx 226 13
D = 2500 !<m = ZZ !/Ao.
iP 08 15 26,\ C

eS 0B 20 21
micr sec

P N0.g 6
P Z 1.1 6
P Zt o.l+ l_.5
S 8]-,5 B

sN1.311

( cont. )
Ki iP

e$
eScS

SK
tlm oB 14 50.4 C

oB r\ 5ll.8
0B 19 19
oB 14 18.7 C

Ki

Un
Ud

rr
i
eP
eP

v

Up iPKP 03 22 \8.6
i 03 22 57,9

Ki iPKP 03 22 28.1 C

i o3 22 I+g.O

micr sec
PIe Zt O.l 1.5

sk iPIe 03 22 \3.8
i 03 22 57.11

Un iPIe 03 22 3B.T C

Uct ePIG 03 22 5I
i 03 22 55.11

De iPKP2 03 23 14.0
South of Kemadec Islands
1tr = 35 xn).

9Up
Un
ud.

iP 0l+ 36 12.3
iP ol+ 36 oa.6
iP 0l+ 36 13.6

Up iPKP O5 t+9 Z6.T
i 05 l+9 ,+7.3

Ki iPKP A5 I+9 L6.9
Sk iPtG 05 l+9 31.9
Un iPI(P 05 \9 27.2
Ud iPI{P 05 l+9 38.5

í 05 )+9 56.2
De iPKP2 O, ,A o9.T
South of Kermad.ec fsland.s
(tr = tl).

KiR ise 1? 38 l+8.?
skA iSe 1? 38 53.0UrF iSe 1T 39 1\.7
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L969
July

9 I(i
uai

Um iP 06 29 to.l+url iP 06 29 \r,9
JaPaa (tr = t5O t<n).

ud eP 08 23 29
Kurile IsLands (tr = 35 tn).
Ud iSe ta l+B 06.j
South Nonray, probably near
0s1o Fjord,.

iP 15 57 33.1+iP t5 ,8 07.5
i 15 58 23.O

Fortosa (h = zl-O kn).

( eont. )
Ual iP L9 2l+ O7.5

i 19 Zr+ J-L.6
Kr:rile fsland.s (tr = 3O fn).

Origin time = 21 16 03.
SoLution obtained. by
conbination rith Kongsberg
reedings.

22 32 2g.B
22 32 !9.5
22 3L 52.6
22 3L 2r.2

Up eP 01 19 19
Ki e(p) 01 19 20
Um i(p) ot 19 23,5
Ud eP 01 L9 31

Sk iP 01 51 2T.l+
ud iP oL 50 56.9De iP 0t 50 26.b
Dodecanese fslands (h = N).

Ud. iP 0z 29 z1,t+

Up ip 06 Lo 01.?
Ki

micr sec
Mx E 0.6 18
Mx N 0.1+ IB
Mx Z I.I 19

Costa Rica (h = 30 kn).

Up iP 0B 0B 38.6

ual iP 0g 06 53.1
Japan (tr = 9O kn).

09 59 r\.9

KiR iPn :.t LB 4r.5
iSn tt l+9 trO.Ow

Sk eP IT
Un iP LT

i1?
u.l iP rT
Albania (tr = tl).

33 olt
33 06.8
33 14.2
32 2T,Ir

10 sk iP
Um iP
ud. iP
De iP

KiL

skA

/'G,'UdD ise

esg L7 36 19

iSe I7 36 26.2
%ise IT 36 52.3

E.
Origin tine
Explosion?

= 17 3lr 52,

Up iPP 23 10 12,8
Ki iPp 23 10 Ol+.8
sk iPP 23 LO 28.6
Un iPP 23 10 02.5
Uit iPP 23 LO Z9.I+
De iPP 23 10 3I.3
Timor (n = 35 t<n).
All these PP are early
arriva].s (residuals around
-30 sec ín relation to
Jeffreys-Bullen I s tables ),
probably due to reflections
at mantLe d,iscontinuities.

Um íP 23 Zo 56.9

Up iP
Ki iP
( cont. )

02 30 30.9

19 24 03.3
L9 23 r2.8 4

kgnr.j--

Up iP
1

iP10

10



Up = Uppsala, Ki = Kiruna, Sk =r
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Uct = Udd.ehoJm, De = Delary
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July

11 i( se) 13 11 42.0

21.4
I+z. j

Up ipP 06 09 tl+.l
is 06 18 59

Ki iP 06 og 28.3
ipP 06 09 38.0

micr sec
P zf 0.1 1.2

sk iP 06 og 30.3
ipP 06 09 39.j

Un iP 06 09 tll.6
ipP 06 09 2l+,6

De iP 06 09 06.8
ipP o6 o9 t6.t

Chagos fsland,s. h = 35 kn
(Ki rskrunrDe ).

up iPKP 06 11 0g.g
ucl iPKp 06 11 11.5
DC iPIG 06 TI 22.7
Tonga-Kenradec fsl.and.s
11 = 560 tn).

11 Un iP
U'I iP

1l+ 12
1l+ 12

ud

Up
sk
Um

url
Greece

Up

Ki

iP

iP
eP
iP
eP
(n

P
Mx
Mx
Mx

sk iP
iPP

Un iP
].

Uct iP
iS

De iP
1_

íLs2

21 l+5 35.!

0o 2I+ ].:9.j
00 25 01
00 25 0l-.1+
OO 2]+ 29

l+5 tn).

ud.

ud.

fonian

0T 22 28.2

07 59 OT.l+
07 59 10.3

iP

iP
l_

fslancts

03 10 01.3
03 10 13.7
03 13 LB.T
03 11 02.7
03 11 10.6
micr sect 0.1 o.g
o.5 13
0.5 12
o.T 13
03 10 51+.1
03 11 21.8
03 10 27.1
03 15 1L.5
03 10 2l_.1
03 lL L6.1
03 09 55.2
03 0g 59.5
03 15 l+5.0

4o tn).

05 25 57.2 c
05 26 22.2 c

1l+0 k!x).

up iP 06 og 19.7i 06 oB t+T.z
Mariana Is1and.s (h = eOO ha).

iP
íPP
iS
iP
1

z
E
N

z

Caueasus (1 =

Ki iP
Ud. iP
Mindans,o (h =

Origin time = 09 Oj 36.
Explosion?

Ki ePn 1:. tll 11
iSn lt 15 06.1_
ilet 11 11 2OAgp = 110 km = !.6v.

Northvest Russia.
Origin time = 11 12 58.
Explosion?

Ki iPn I? 5I A5.5
iSn IZ 52 t3,g
il,et 12 52 A7^5
O = l+l+O km = l+.0r.

Northyest Russia.
Origin time = tA 50 ZZ,
Explosion?

unG iSn Ll 50 tg.6.i ll 50 3'r.lr
@

Origin time = at \T 27.
Explosion?

iPn
iSn

iSe 09 Ì0 lr8.h+u'F i9" 09 os 3t:?
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uP = upPsala,

-9-
Ki = Kiruna, Sk = Skalstugan, Um = Umeàr Ud = Ud.deholm, De = Delary

L969
Julif L2

L969
July L2

L2

Ki iPn 12 52 O9.B
iSn L2 52 58.L
iLgI 12 53 ILA9
O = l+lr0 kn = \.0".

Northwest Russia.
Origin time = 12 5l 06.
Explosion?

Up iP 13 11 36.7 c
eS 13 20 34

micr sec
P Zt 0.? 1.0
Mx E 2,1+ 16
Mx N 3.1+ 19
Mx Z 2.3 tB
D = ?600 kn = 68 I/2".

Ki iP 13 10 \8.6 C

ePa 13 1l+ 31
is 13 19 05

micr sec
P N 0.5 7
P Zt.L 7
P Zt O.3 0.8
sE0.?10
S N O.T B

Mx E \.5 22
Mx N l+.1 18
Mx Z, 11 18
n = 68oo km = 610.

sk iP L3 rr 25.2
i 13 11 36.3

Um iP 13 Ll 10.1 C

iPa L3 15 19

PIe, X a.nd Y constitute a
series of three phases
with increasing arnFlitudes3
the average tine intervals
are X - PKP = 9.2 sec, and.
Y - PKP = 12.1+ sec.

Up iP 13 l+3 29.8 c

Up iP 15 21 l+l+.0

Ki eP 15 20 55
Um iP 15 21 18"6
Uct iP 15 2L \9.3 c
Kurile Islands (h = N).

Up iP 19 27 \8.3 c
ipP 19 27 57,8
iPP tg 30 2r.3
is 19 3T 02

nier sec
P Zr 0.1 1.0
PP ZO.T 7s E0.6 Ts N1.1 g

Mx E 5.3 2L
Mx N 5.7 20
Mx Z l+.0 18
D = ?900 L- = JIo.

( cont. )

( eont. )
Up isKP

i

PKP ZI
Ki e(PKP)

iPKP
ix
i( sKP )
iSKP

Sk ePKP
iSKP

Un iPKP

iSKP
i
1

Ud iPKP
ix
iY
iSKP

De iPKP
ix
iY
ipPIG

Tonga-Ker"nad.ec
(tr = 6oo t<n).

13 38 19.3
13 38 37.5
rricr sec
0.3 0.5
13 35 02
L3 35 0T,g
13 35 18.5
i3 3? 47.2
13 3T 59.2
13 35 16
13 38 1l+,6
13 35 08.6
13 35 15.0
13 38 06.1
13 38 09.6
13 3B 20.9
13 35 23.2 D

13 35 32.0
13 35 35.7
13 38 21.2
13 35 32.9 D

13 35 \1.6
13 35 )+5.1
13 37 53.8
Isl-ancls

iS
Ud iP

up iPIG
ix
iY

( eont. )

13 19 l+1

L3 11 \2.0

13 35 20.9 D

L3 3' 29.7
13 35 33.3

t2
i 13 11 l+3.5

De iP l-3 12 00.3
Kurile Islancls (l = tO tn).
D.=6,2rM=5.8(UprKi).

Ki iPn 13 17 0l+.0
iSn 13 1? 51.7
il,gl 13 18 obAS
O = h\O kn = l+.0".

Um iSe 13 19 32.1
Northwest Russia.
Origin time = 13 16 00.
Explosion?
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Un = Umeó, Uct = UtltlehoJ-lr, De = De1ary

L969
July 12

1969
July 14( eont. )

Ki iP tg 27 06.8 C

ipP L9 2T L6.I+
iPP rg 29 29
is 19 3' \5

trLtcr sec
P EO.4 7
P N o.lt TP Z 0.9 B
P 7.t O.r L,2
PPE0.56
PP Zo.5 6s E r,6 l_o
sN1.0 10
Mx E 1l+ IB
Mx N 7.3 IT
Mx Z 8.5 Ig
D = ?150 kn = 6l+ I/Ao,

Sk iP 19 2T l+1.1+

ipp t9 zT \9,6
Iln iP !9 2T Z5.A C

ipP 19 2T 3\.2
is tg 36 20Ud ip 19 27 il.Z C
ipP 19 28 Ol+.0

De eP 19 ZB Ia
ipP 19 28 2r,2

Jape,n. h = 35 kn (UprKirSk,
IJmrUd.rDe ).
m=6.2, M=6.0 (uprKi).

Itu ip 0O A2 01.6
ud. iP ao 22 27.3
Aleutian Islancts (n = 35 \nr).
Up iP 03 15 l+1.2
Um ip 03 15 1T.oUd. ip 03 15 16.9
Japa,n (n = 60 kn).

Up iP Oj jZ 3O.zKi iP 05 51 Ll+.9
ud iP 05 ,2 36.6
Kurile Islands (h = N).

Ud iP t7 t0 I5.1

Ki eP 23 39 3TUd iP 23 l+O 0l+.0
Mindanao (rr = 6o t<n).

Ud iP 02 l_9 hl+.1-

De ip oj 56 :):-.T
Colonbia 1n = t6o trn).

1l+

1l+

Ud. iP
Kurile fslands

up i(P)

Ud. iP
Kurile fsland.s

11 l+l+ 10.1
(rr = 9o tn).

L3 56 39.6

rh 26 h8.h
(tr = 35 trar).

Ki1L

Ilr
uri
Japan

eP 16 06 a6
nicr sec

Mx E 0.7 19
Mx N 0.6 18
Mx Z 0.9 15
iP 76 06 t+6,3
iP 16 O? 18.1

(tr = lr5 1n).

ud. iP 19 t3 21.7
Aleutian Island.s (h = N).

Up iP Z0 IZ l+6.8
Ki eP 20 IZ 05
Um iP ZO tZ Z3.a
UcI iP 20 12 5l+.0
Japan 1u = l+5 tm).

Ud iP 01 03 2B.B C
Kod.iatr fsland (tr = 7O tn).
Up iP 01 t0 03.5

m].cr sec
Mx N 1.0 L9

sk iP 01 10 2l_.3Um iP 01 09 56.1_Ud iP 01 10 18.5
i 01 10 21.0

Ud ip 03 2j 5t+,6
Colonrbia (tr = t7O tn).
ud ipKp 0t+ 29 j6,2 cFiji Islanas (n = 650 tn).
Ud iP 20 I+O A3.z
North AtLantic Ocean (h = N).

Up ePiCP 21 32 l_3
i 21 32 2O.g

sk iPKP 21 32 OT.5Um iPi(P 21 3A O2.3ud. iPIe 21 32 L5.6 cDe iPKp AI 32 A3.B
Ke:nrad.ec fslands (tr = l+O nr).

14

llt

t5

15

L3

13

r.3

T5

T5

15

13

13

Lb

th

15



Up c Uppsala,

-1_1-
Ki = Kin:na, Sk = SkaLstugan, Um - Umeà, Ud = Uddeholm, De = DelarJr

t969
July

tl

?t

1.5 ud iP 2r t+6 06.5
North Atla.ntic Ocean (h = N).

Ud iP OZ 39 l+7.5

Ki iP 05 oo 35.7ix 05 0o l+7.5
Ult eP 05 00 l+lr

i(sKs) 05 Ll 05ud. iP 05 oo 59.5ix 05 01 L1.5
Mindaneo (tr = 8o tn).

L6 Up -:-
ml_er sec

Mx E 0.9 Zz
Mx N 0.9 ez
Mx Z I.I 22Ki iP t? or 07,2 c

mlcr sec
I,lx E 1.1+ AI+
Mx N 0.T ZO
Mx z I.6 22

Ura iP t3 07 IT,9
Mariana fsland.s 1g = p0 kn).
M = 5.1+ (uprtci).

up i r3 tB oo.3i(se) 13 18 25.5
Ud iPn t3 17 29,9

iPe 13 1T 32.8
iSn L3 17 5i.6iSe 13 rT jT^T
D = 210 km = 1.9".

3risín tirno = ra 16 cc

Origin time = 13 38 15.
Explosion?

r5 06 'l+B.j

mi cr sec
0.1 l_.0
v 06 13.7 C

mier sec
0.1 1.0
15 06 22,7 C
t5 06 3l+.0 C

$ 06 40.5 C
15 06 57.2 c

Nevad.a.
m=5.9

1969
July

L6

T6

L6

L6

I}tne
i(se)

iP
iP

05 5I+ 22
05 54 3o.o

08 2T 23.5 C
0B 2? l+5.4

ú

16

Up iP 08 A7 Zo.9 C
is 0B 35 ì+B

micr sec
PNO,92
P z!.5 2
P zt 0.9 1.0
SE0.Bl+
sN1.33
Mx E 9,1+ 22
MxNll22
Mx Z T.j Zj^
P = J100 km = 6l+".

Ki ip og 26 a}.z c
ipP 08 26 48is oB 3\ 10

micr sec
P Z 0.6 TP zt 0.7 1.5
s 81.0 13
s N o.g g

MxE1l23
Mx N 7.5 23r{x z 63 ao
D = 62o0 kn = 560.iP 08 2T Ol+.2
iP oB 26 52.6 cis oB 3[ 57

iPUp16

ud

sk
ttn

ud
De

iP og 56 tz.g

is 08 36 l+1.3
Ka,nchatka. h = Bo t(!x (I{i).
n=6.5rM=6.r(uprfi).

zl

zl

P
iP

P
iP
1.H

1r

Ki

SK

t, Un,Ud

16

16 Um iSKs 13 Oh 29ud. iPKP 12 5g O3.ODe iPI(P t2 58 O?.1-
New lreland (t = 90 kn).

13 14 21.3
13 14 11.0

Nevad.a.
Und.erground. explosion.

Origín time = L3 16 55.

Upl iSe 13 l+O 2lr.l+KiR iSe t3 I+z jT.g
skÀ ise 13 42 15.0
UmG iSe 13 lrO 55.9ud) 19" t3 l+1 oo.L

U

(Up,ici ).
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Up = Uppsala, Ki = Kiruna, Sk = SkaLstugan, Um = llmeàr Utl. = UtltlehoLm, De = De1a.lry
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JnJ.y

\
1

\

T7

1?

1?

L6

L969
July LT

South Nomay, 58.8

( eont. )
Ki iP 21 00 15.5
Sk iP 21 00 l+3.?
Um iP 21 00 l+\.9
ud. iP 2l_ 01 10.1

iPcP 21 02 o8.lt
Alaska (h = l0 lrn).

Ud iPcP 2L 05 35.6
Al-aska (tr = 20 t<n).

Ki eP 22 LA 19
Alaska (tr = lO trn).

Up iPKP 22 \3 Io.7
í aa \3 tl+.3

micr see
PKP 7,t 0.L O.5

Ki ePKP 22 \2 55
sk iPKP 22 lg 03.6
Um iPKP 22 l+2 58.2
uat iPilP 22 \3 ]:2.6
De iPKP 22 l$ 2L.7

í 22 h3 30.l+
Kemadec Islancls (5 = 210 kn).

Up iP 23 06 06.5
sk iP 23 06 

'+9'6ud iP 23 06 t3.6
Aegean Sea.

r 7.3
33.

u

L7

Origin ti.ue = 2L 10
Solution obtainetl by
conbination nith Kongsberg
read:ings.

up iPKP 23 18 0l_.7
Ki ePIG 23 1B 1l+
Un iPKP 23 18 0B.B

í 23 18 r?.4
Utt ePKP 23 I7 58
South Sandrich Island,s (h = N).

Up iP 01 I5 lll+.7
Ki iP 01 15 05.2
Un iP 01 15 ].7.2
ud iP ol 15 46.0

Up iP olr r\ 3l+.6 c
i o! rh l+9.0

micr sec
P 'Zt 0.1 0.7

Ki iP 0L 13 l+2.0 C

nicr Eec
P Zt O.l 0.8

sk iP o4 rh ar.4
Um iP ob rl+ 07.5 c
Ud. ip 0h l_l+ 35.h c
De iP ol+ LL 57.2 c
Aleutien Isl-ancls 1rr = 35 Xn).
m = 6.1 (Uprfi).

ud iPKP 09 3? 11.0
De iPKP 09 37 22.7 D

Fiji Islanoe (h = f90 kn).

10 5? 11.9
LO 5T 23.8

Um iP 1l+ 10 b5.?
ucr iP 14 10 5?.4

Sk iP Ll+ l+2 2]..2

ud iP 17 w L5.2
Kanchatka (5 = J0 kn).

Up iPcP 21 02 10.?
( cont. )

North Atla.ntic Oceaa (b = lf ).

18 Up eP Ol+ :S llt
ud iP ol+ ll| L6.6 c
Eindu Kush.

18 Up iPl 05 35 13.3 C

íP2 05 35 L7.3
iP3 O' 35 22.9
is 05 h3 bl+

ul1cr gec
Pt zt 0.3 1.0
P2 Zt O.9 1.0
P380.83

( cont. )

1?

L7

18 Up eP 00 09 39
e 00 09 l+6

Ki iP 00 10 00.0
sk iP oo 09 28.1
Un iP OO 09 54.3
UcI iP OO 09 25.6

i 00 09 31.3
De iP O0 09 23.h

LT ttn iPuar iP

I7

L7

L7

17
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Up = Uppsala, Ki = Kiruna,, Sk = Skalstugan, Um = Umeà, Ud = Ud.dehoJ-m, De = Delary

1969
JuJ.y

]:969
Ju]-y 18 IG

SK

18 (cont. )
Up micr sec

P3N0.63
P3 23.0 3
P3 Zt r.5 r,2
s81110
sNL211
Mx E hro 19
Mx N i9O Zo
Mx z 460 1?p = J0!0 tn = 63 I/2o.

Ki iPl 05 3l+ l+1.1 C

iPz 05 3\ \6.2
iP3 05 3b 52,0
iPa 05 38 06
iS 0j \a t+6

mLcr sec
Pl Z,t O.3 1.1
P2 zr 1.0 1.0
P382,27
P3 N 0.9 g
P3 Z5,O T
P3 zt L.2 1.1
sEL510
S N T.l+ I
MxE2B0ú
Mx N 280 llr
Mx z 390 rj^
D = 65io kn = 59,.sk iPt 05 35 1l+.6
lPz 05 35 19.1
iP3 05 35 23.9

Um iPl 05 34 ,2.9 C

lPz 05 3t+ 57.2
iP3 05 35 02.9
iPP 05 3? Ol+

ipa 05 38 31
iS 05 l+3 08

ud. iPl 05 35 23.4 C
iP2 o5 35 27.9
iP3 05 35 32.5De iPl oj 35 35.8 C
iP2 05 35 l+0.9
iP3 05 35 lt5.8

China (h = iV).
m = 6.9, 14 = J.B (uprri).
Unusual location for sueh a
large earthquake.
Multiple Pl three distinct
onsets ca.n be distinguished.S
in average P2 - pl = l+.6 seó
and P3 - Pl = !.8 sec. S
correspond.s to p2.
Long waves (Sl) follov S.

I8

18

eP
eP

i
Ud. iP
China (tl = tl).

Ki i(Pe) oB 2l+ 23.3
i(se) o8 e\ 36.6
i oB al+ 48.9

sk i(Re) oB 2T 79.3

Ki ePn I0 30 22
iSn 10 3f 08.6
iSe 10 31 2?!1
D = l+30 km = 3.9'.

Probably northwest Russia.
Origin tine = IO 29 L9.
E4rlosion?

07 51 13
07 51 I+5

07 5t 50.9
07 52 A\.9
07 51 55.2

. | -r) 4/.e

= Il 29 5L.

L2 l+\ 37.6

13 18 51
13 19 2l+.1
13 18 57,5 D
13 19 28.3
13 19 37

13 b3 \2.g
13 43 5l+.4
13 hl+ 2l+.8

18

Origin tine
E4rlosion?

ud i(se)

Mongolia (tr = w).

18 Ki ep
SK iP
Um iP
ud iP
De eP

Ì8 up ip
i

ll1 ]-y
i

18 Ki iP
Um iP
Ud iP

Mx
I\4x

Mx
sk iP
um ]-f
( eont. )

China (n = 3O trn).

t3 4h ez.3 c
13 4lr 3r.6
13 43 l+9.1+

13 l+4 09.6
mier sec

E L.l L7
N 1.3 t7z r,o 76

t3 l+4 23.6 c
13 4l+ 03.8

isg 11 32 05.3

.ffi
skA* ise 11 33 50.0



Up = Uppsa.la, Ki
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];969
JuJ.y 1B

]':969
July

1B

( cont. )
ud iP 13 l+u 33.9
China. Origin time = 13 33 58.
Alternatively, these could. be
interpreted. as pP to the
preced.ing event, althougb
this interpretation is less
1ike1y.

Up iPKP Lt+ 32 l+9.6 C

ipPr{F th 33 0\.6
Ki iPKP r4 33 03.6

ipPIG 1l+ 33 18.7
iPKS L't+ 36 28,5

sk iPKP 14 32 55,0 C

Um iPre tl+ 32 5?.\
ipPKP lb 33 11.5

Ud iPKP lL 32 l+8.1r

ipPKP 1l+ 33 Oa.l+
South Sanchrich fslands.
h = 50 kn (UprKirUmrUd).

sh iP 18 45 39,0

Ki e(se) zo a6 jT

sk iP 20 \6 32.9

Up iP 21 05 l+t.B
Ki eP zr 06 jj
Sk eP 2L 06 ZI
ltrn iP 2L 06 ZO.z
Uct eP 2L 05 ,+2

i 21 05 l+?,6
Ionian Islends.

Ki eL 00 10
micr sec

Mx E 0.8 tB
Mx Z 1.8 2L

Bolivia (1 = 20 kn).

( cont. )
Up iSKS 05 19 30

is 05 20 \2
iPS 05 22 tg
D = 11650 km = fQfv.

Ki e(P) 05 09 ro
i 05 t2 l+3.3
iPP 05 13 18.0
isKS 05 19 43
is 05 2t 06

micr sec
PPE0.?g
PP z L,I+ 10
SKS E 1.9 ltl
s N 1.3 g

lbc E 9.3 20
Mx N 4.8 2J.
l4x Z tl+ 20

sk iP 05 08 \?.9
ePP 05 12 l+9

Um iP 05 09 01
i o5a2\r
iPP 05 13 18
isKs 05 19 h0
is 05 20 58
iPS 05 22 36

Ud iP 05 0B l+9.0
i 05 09 07.1
i(PP) 05 12 36.5

De iP 05 08 hL
iPP 05 12 52

Peru (h = 5o km).
m = 6.5 (Ki).
AL1 the PP-phases, given
here, belong to the group
of early PP-arrivals.

Up iPIe 05 29 5L.3
Ki i(PrG) o: 29 h3.8
Sk iPKP 05 29 l+\.1
Um iPKP 05 29 39.9
ud. iPKP 05 29 53.3
De iPKP 05 30 05.1
Fiji rslands (u = 660 kn).

ud iP 06 L0 35.1
i 06 tt tz.5

ud iPKP Og 22 09.6
South Sandwieh fsland.s
(h = N).

18

1B

19

19

19 Up eP 020233C
Ki iP 02 02 oo.5
Sk eP 02 02 3l+
Um iP 02 OZ tA.T
ud iP 02 02 l+3.0
De iP OA OZ 56.0
china (h = N).

Up iP
I
iPP

( eont. )

05 oB 51
O, 12 I+5

05 13 01.8 Ki iP
( cont. )

1g

09 35 11.1
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = llmeèr Utl = UcltlehoLm, De = DeIary

L969
JulJ L9 ( cont. )

Un iP
Ud iP

Ki iP

China (h = N).

t969
Jury 19 U.t iP

ePn 12 05 17
iSn 12 06 13.1
iÎ,gL 12 06.30ò?
P=!20km=l+.?.
isn L2 06 59.2
iSe 12 07 31.5

og 35 29.8
0g 35 59,6 c

1r 06 32.4
nicr sec
0.3 15
0.3 13
rt 06 L5.1

11 3T O5.7 C

LL 37 og.T
11 3? 1\.8
nicr sec

zt o,! 0.6
il. 36 l+8.\
Lr 36 53.9
11 3T 13.6

15 03 l+5

1? 01 o0.o
1? 00 lt3
1T oO hB.3
u 01 09.1

tB 16 00.6
tB 16 13.8
18 16 02.3 C

rB 16 r1.B c
t8 L6 2L.9

19 29 \5,L
Aleutien fslancts (tr = N).

Um iP 20 01 26.1
Merico (6 = too tn).

Un iP 02 20 18.1
ud iP 02 19 31.2
Ionian fsla^nd.s.

02 3r o9.7

0b )+2 05
Oh l+2 01,0
micr sec
1.3 16
o.B L5
1.8 15
Ol+ l+Z Zj.6
ol+ h1 56.0

N).

07 01 53.1+
o'r 02 22.o

0rigin time = 0T 00
, 22,
51.

- llr ll:9
KiR iPe oT 01 L7.2 c

iSe 0? 01 3LAT
#

skÀ ise o? 03 51.5
t mè iPe\ isn

19
19

MxE
MxN

Um iP

r9

1r
i
1

P

iP
iP
iP

Up

Ki
Un
Ud

Ki

20 Up eP
Ki iP

MxE
MxN
MxZ

SK iP
Um iP
Sinkiang (5 =

Origin time = 12 58 45.
Explosion?

1.HUp

PZI
Ki iP

P .Zl

SK iP
Um iP
Ud. iP
De iP

0T 15 1l+.5
micr sec
0.1 0.6
07 L5 22.7 C

micr sec
0.1 i.0
o7 15 \o.o
oT L5 ]-'2.2
oT L5 30.8 C

07 15 27.1+

Uct19

19 Up iP
ItL er
ttn iP
utt iP

19 Up iPKP
1

Ud, iPIG
De iPKP

l-

Hind.u Kush (h = 220 kn).
m = 5.1+ (uprKi)'

l"fx
( eont. )

oB 36 58.1

11 05 33
mier sec

E 0.6 20

Up

Northweet Russia.
0rigin time = 12 0h 03.
E:plosion?

12 59 l}8.lt
13 00 34.8

Ke:madec Islantts (h = tt).
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( cont. )
Up

Ki

macr sec
Mx N 0.9 22
Mx Z 1.1+ ZZ
iPIG 2A 23 20,7
ipPtG 20 2L+ IT.6

mier sec
Mx E 0.6 Zo
Mx N 0.T ZO

sk iPKP 20 23 31.8 C

ipPle 20 2l+ 2B.O
isI{P 20 26 3\.9un i(Prc) zo 23 1g.o
iPKP 20 23 27.0
ipPKP 20 2l+ ?Z.O

ud iPrc 20 23 39.0
De iPKP 20 23 l+3.8

isKP 20 26 52.9
llew Hebrid.es Islands.
h = 220 kn (rirsknum).
M = 5,6 (up,tCi).
M uncorreeted for focal
d.epth.

eP 22 )+5 L2
iP 22 l+5 t+T.I
eP 22 )+5 \5
iP 22 l+j 23,7
í 22 \5 33,e

Iran (h = 60 km).

1969
Jufy( cont. )

Up micr sec
Mx N 0.9 Za
Mx Z I,! Az

Ki iP r0 5T 33,9
nicr sec

Mx E 0.4 tT
Mx N 0.4 18
Mx Z L.2 22

Um iS 11 06 14
Atlantic Ocean (tr = N).
Iî = 5.0 (UprKi).

Ud iP L3 3l+ 51.3

Up iP a5 56 't+T.T 
C

i 15 56 5L.2
is 16 00 t+3

uicr sec
P zt 0.1 0.6
Mx N 0.8 rl+
Mx Z L,O 13
D = 2l+50 km = eeo.

Ki eP 15 58 0B
i 15 58 36.9

sk iP 15 5T 27.6
Um iP 15 5T 26.0

i l-5 5T 38.2
ud iP 15 56 ,3.6Dc iP 15 56 18.1
fonian Sea (h = 20 kn).

20 Up
Ki
SK
Um

20 Up iP
1

Ki iP
sk iP
Uu iP
Ud eP

20 Um

Ud

Up

up i( se)

Ki ePI(P
Um iPKP

iPKS
Uat ePKP
De iPI(P

i
Fiji fslands

iP 16 18 1?.9
iP 16 rB r+8.5

iP tg og 23.7

23 53 35.2
23 53 l+l.L
23 53 rg.\
23 

'3 
5r.t+

23 53 22.7
23fit+T
23 53 53

O0 OL 5l+
00 0l+ 26
micr sec
0.1+ 1l+
00 0l+ 57.5
00 04 36

01 39 )+5.0

02 13 l+9

0l+ \3 51.8

05 01 58.8
05 0l- l+8.9

19 56 l_4.\

20 08 58
20 0g a5.T
20 12 22
20 0g 13
20 09 !r.g
20 09 28.5

1n = ao mr).

iPKP 20 23 34.7 C
iSKP 20 26 l+0.6
iPKS 20 26 58

mier sec
SKP ZI O.\ 1.0
Mx E 0.6 22

MxN
SK iP
Um eP
China (h = w).

uct J.t'

Ud eP

SK iP

2I Up eP
Ki eP

2l Up iP
um ]--H

Up

2I

20

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

( cont. )
Ki micr sec

Mx E 0,6 Ij
Mx N 0.6 ú
Mx Z L.2 16

sk iP rg 55 23.7
Un iP 19 55 08.1 c

ipP 19 55 I5.8
ud iP rg 55 3B.O C

ipP L9 5j \6"t
i 1g 56 oh.o

De ipP 19 j6 07.2
Japan. h = 30 km (UprKirUn,
ud).
m = 6.0 (Up,ri).

22 rg 58.2
22 23 57.5
22 30 09
nricr see

zt 0.1 1.1
22 19 l+3.8 o
22 23 30,7
raicr sec

zt 0.2 1.1
zr 0.1_ r.5
E O.l+ 16
N 0.4 1?
z 0.9 L9

2L
]:969
July

2t

Up iPI(P 06 aj oB,3
i 06 z, t3,g

micr sec
PKP Zt O.r 0.6

Ki ePi(P 06 Z\ \6
sk iPIÍP 06 25 02.5
Un iPI(P O6 el+ 5T,I+
ud iPKP A6 25 Ag,g

i 06 zj t6.6
De iPrlP 06 zj t7.6

Uu iP OT 20 29.6
Ual eP oT 20 06
North Atlantic Ocea^rr
(h = 2o trn).

10 02 33
I0 03 16.5
ro 02 59

L7 \6 L6
LT ì+6 25.8
t7 ,2 36
nicr see

Mx E 0.9 22
Mx N 1.0 IT
Mx Z I.5 19
O = l+650 km = l+2o.

1r
iPP
iSKS

P
iP
iPP

P
PP

Mx
Mx
I{x

Up

Ki

1teP
r-H

eP

eP
1

eS

2I Sk
Ih
Ud

Up

SK
Unr

Ki eP u\64h
i ]7 \6 5t.t
eS IT 53 23

nicr sec
P Zt O.l 1.3
Mx E O.5 1l+
Mx N 1.1 2l
Mx Z 1.0 16
D = 5000 km = \5o.
eP
1r

rT \6 rz
17 l+6 3l+.9

i 1? l+6 \t.B
is 17 53 0B
iss r7 ,6 19

North Atlantic Ocean (h = tl).
M = h.B (up,ri).
Double P.

Up iP 19 55 31.3
ipP 19 55 t+I.T

micr sec
P zt 0.1_ 1.0

Ki iP L9 ,r+ \9.9 C

ipP L9 5t+ 57.5
micr sec

P zr 0.1 1.0
( cont. )

sk iP 22 20 03,7
ePP 22 2t+ 06

Un iP 22 19 l+7.9
í 22 19 55.3
i(pP) 22 2! 37.8
iPP 22 23 rl3.3

U'I iP 22 20 06.7
iPP 22 2\ rg.2

De iP 22 20 L2.3
iPP 22 2\ ]:g,g

Cel-ebes Sea (h = 220 7<m).
0 = 5.9 (Up,Ki).
The travel tines for P fit
better a foeal- d.epth of
500 kn.
All the PP are early PP-
arrivaLs.

Ki iPI@ ]-L 10 l+3.3 C

Um iPKP 11 t0 l+8.9
Ud. iPKP 11 t0 l+9.9
De iPKP 11 10 59.6
Fiji fslands (h = 5Bo kn).

t2 3T 2O.8
12 37 l+1.0

2T

Ud iPe
ise

22



Up = Uppsala, Ki =

-18-
Kiruna, sk = skalstugan, um = uneào ud. = uddeholm, De = Derary

L969
July iPKP

ePi€
iPKP
iPKP

iP

iP

2322 Up
sk
llm

ud

*tK
skA
u8e

22 Up
Un

ud.
De
Fiji

L969
July

ud

13 21 03.9
13 20 58
13 20 52.9
13 2L O5.T

t5 56 56.6

16 0h 15.3

33 2t.6
33 25.11

33 \?.8

( cont. )
Un iP

1
ud. iP

South of Japan

0r 27 5o.B
0l- 28 03.2
01 28 LB.l_ c
0r 28 25.2
(h = lO kn).

02 5S 52,9 c
02 5\ 56.t+
02 55 oB.3
micr sec
0.1 0.5
0.1 0.6
02 5Z 37.5 C

02 5l+ ì+9.7
nicr sec
0.2 0,7
02 5l+ 08.? C

o2 55 3o.t
02 53 37,8 C

02 5ì+ 28,7
02 55 !3.5
02 5tl. 09.1 C

02 5, 2l+.7
02 ,1 ]:6.l+
02 54 30.1

iP
].rn
iPP

r
PP
1r
rvr

P
1r
iPP
iP

Up

Ki

Um

23

22 Up
Ki
sk
Un
Ud
De

Guatemala (tr = t5O tcn).

ud LT 02 26,0

lT 32 59.r
1T 32 l+6.t c
17 32 56.3
t7 32 51.8 C

u 33 01.2
17 33 o7.l+
L7 36 20.5

Santa Cruz fslanas (n = ll+O tn).

IT

iPIG
iPKP
iPKP
iPKP
iPI(P
iPKP
iSKP

zl
zl

zl

ise
ise
ise

rT
tT
t7

iPn
I

IT
1rn
1y
i
iPPOrigin time = 17 31 52.

Explosion?

Up ipKp 20 1\ \9,9 c
ipPIG 20 Ij 3A.5

micr sec
PKP Zt 0,2 0.6

Ki ePIG 20 t[ 36
Um iPI(P 20 1l+ 3B.B

í zO tl+ \6.3
ud iPKP 20 th 52.r c

ipPIG 20 t5 34.6De iPIKP 20 Ij OZ.z
ipPIG 20 15 l+l+.8

Tonga-Kermad.ee Island.s.
h = 160 kn (UprUarDe).

iP 20 l+t \8.9

iPKP 23 l+O 3\.6
ePKp 23 l+o 28
i n l+0 35.3
iPKP 23 l+0 35.8
iPKP 23 l+0 \6.4

Islands (U = 560 tn).

Kazekh SSR.
m = 6.1 (uprtci).
Und.erground. explos

66.1+

Up iP
Ki iP
( cont. )

,ì,,'éòr.
02 55 )8.9

1ort o

23 Up ipKp 0B 20 th.5
i 0B 20 21.3

Ki iPKP 0B 20 00.5
isKP oB 22 l+\.8

Sk ePIG 08 20 09
un iPi(P 0B 20 03.1

i 0B 20 u.7
isKP OB 22 55.5ud iPKP 0B 20 l_6.6
iSiG 08 23 08.1+

De ipl.p oB 20 26.8 C
isKP 0B 23 1?.1

Tonga-Ke:mad.ec fslands
(tr = 550 trn).

Ki iPn 13 t9 OO.2
iSn 13 19 \?.3
iSe t3 20 03.5
D = l+30 km = 3.9o.

Northwest Russia.
Origin time = 13 tT 57.
Explosion?

22 uti

01 28 I1.l+
01 27 35.3

23

15



Uppsala, Ki = Kirrrn&; Sk =
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Skalstuganr IIn = Umeà, Ud = Ud.deholmn De = Delarìfup=

1969
July 2323

a969
JulyUp iP

ipP
]-Sr
is

P
Irfx
Mx
Mx
f\-

Ki iP
ipP
r-sy
iPP
eS

P
Mx
I{x
Mx
p=

sk iP
ipP
isP

Inn iP
ipP
isP
iS
iPS

Ud iP
TS.H

ue Ll
ipP
isP

Japa^n. h =
UdrDe ).
m=6.1rM
The phases, identified, as pp
and sP, appear quite
consistently in the reeord.s.
However, the arnFlitude of sp
is larger than tbat of pp, and
therefore sP night be misteken
for pP, which wouÌd give a
focal ttepth ot l+5 krn. îhe
relative neakness of pp couJ.d.
be explained by the foeal
mechanism, especialJ_y the
orientation of the fault plane
and the d.irection of rnotian in
relation to the free surface.

Up iP
( cont. )

13 2, 5B.l+ C

13 26 O?.0
13 26 11.1
13 35 13
micr see

zt o,2 1.2
E 0.6 22
N 1.1 2rz L.4 ar

Booo tn = TeQ,
13 25 1B.g c
13 25 27.0
L3 25 30.5
13 2? l+3.b
13 3\ 05
micr sec

zt 0.1 l.L
E L.3 16
N 1.0 22
z 1.5 18

?350 kn = 660,
13 25 52.3 C

13 26 oo.\
13 26 0\.3
13 25 363 c
13 25 U+.1+
13 25 48.5
13 3l+ 3T
13 35 02
t3 26 05.5 C

13 26 18.1
13 26 20.8 c
13 26 29.3
13 26 32,8

30 kxn (UprKirSkrUm,

= 5.2 (uprri).

( cont. )
Ki iP 16
Um iP t6
Ud, iP ú
DeiPú
South of Japan (h

Up iP
1

Ki iP
Um iP
ud iP
Kurile fslancls

17 4? 01.7
LT \7 06.I+
17 47 l+1

IT \T I5,T
u 47 17.1
17 I+T 2I.B
17 l+7 00.3

Ud. iP 22 39 I+T,z
fonian Island.s.

23 t+T o3,T
8 r+7 t6
23 47 l+l+

00 l+6 15.7
o0 l+6 5î.2
00 46 19
oo l+5 52.5

Greece.

Un iP 0L 07 15.8
Aleutian fslantls (fr = l+5 1s;.

38 oo.9
38 i_lt.6 D

38 l+0.8 D

38 53.5
= 490 kn).

23 Up iP

Sk eP
Un iP
Ud iP

1
De iP

Un iP
Ud. eP
De eP

Up iP
sk iP
Ud eP
De iP

23

23

2ll

211

2lr 0L 36 59.7
01 37 33.2
01 36 13.0
01 36 3l+.1+
01 37 06.1
(tr = 3O t<n).

211 Up iPKP Oz )+6 53.9
i 02 I+T ot.I

Un iPIe 02 )+6 l+h.l
ual iPKP 02 t+6 56.2
South of Kerruadec Island.s
(h = 220 kn).

fl

2I+ Up iP 03 13 15.2
ePP 03 17 2l_
is 03 zt4 59

micr sec
Mx E l-.6 Zl
Mx N 1.5 19
Mx Z 3.\ Zl
eP 03 13 22
iPP 03 u 34.1

Ki

( cont. )

23 16 38 33,2
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?t

A't+

2l+

2ll ( cont. )
Ki eSKS

P

SKS
Mx
l[:(
Mx

SK iP
Un iP

iPP
íSKS
iS
iPS

UIT iP
ePP

De iP
Peru(h=1km).
M = 5.7 (uprKi).

Ki iP 05 t6 \2.3
Unr eP 05 L6 ,2
Ud eP 05 17 09

i 05 t7 zl-.g
i 05 17 l+3.8

Molucca Passage (ir = 4O tst).

Up iP 11 51 0?.3

iPP 13 0o 17
esKS 13 06 2T
iPS 13 0g 3?

micr see
sKS N 0.6 a2
Mx E 2.2 23
Mx N 3.7 20
Mx Z 2.6 zo
ePS 13 10 r+B

eSS 13 ].7 0l+

micr sec
Mx E 2.I 18
Mx N 1.5 19
Mx Z 2,5 18

Um iPP 13 00 45
isKS 13 06 50iPS 13 10 il
iss 13 16 10

Prinee Eclward. Islencl (h = t'I).
M = 6.0 (uprKi).

Up i(P) t3 \2 15.3

Ki eP 15 AT 2I+
Japan (tr = 7O tn).

Ki iP
Crete.

23 ho }t5.8

Up iP 01 11 09.2
micr sec

P zt 0.L 0.5
Ki iP 01 10 37,T D
sk iP 01 11 06.2
Um iP 01 10 51.0
De iP 01 11 28.3
Bonin Island.s (h = l+60 kn).

Ki eP 0l+ l+2 36
Kod.ia.lc fsland 1U = 6O tn).

Ki eP OI+ jO 52
Um eP 0l+ 51 0l+
Molucca Sea (h = B0 kao).

Ki iP 15 d+ 32,7
Halmahera 15 = 5O trn).

up iP 16 29 \9,t+
iPeP 16 30 20.9

Ki eP t6 28 58
Um iP 16 29 zZ.T
Kurile fslands (h = w).

Up eP 23 26 38
í 23 26 56.9

Ki iP 23 2T \8.5 C

sk iP 23 27 22.2
De iP 23 26 IB.I
Crete 1rr = ho tgn).

iPP o6 zl+ 3e.o
isKS 06 29 \o
isKKS 06 30 32
e(PrffP) 06 35 r7
iPKc o6 3j 36.3

micr sec
sKs E 0.5 5
Mx Z \.1+ 22
ePi(P 06 2h 0t
iPP 06 zt+ jB
ipPP 06 26 l+9

isKs 06 29 5T
isP 06 33 30
iPS 06 3l+ 43
ePKKP 06 Sj zo

micr sec
PPEo.56
PPZ0.86

03 2l+ 03
ricr sec

Z, O.L T,6
E 0.1+ 10
E 2.5 2L
N r,5 19
z 3.2 20

03 t3 06.9
03 13 23.3
03 17 36
03 24 00
03 25 t2
03 26 )+o

03 13 08.1
03 17 0g
03 13 06.8

zlt

2ll

25
2l+

2l+

2l+

Up

25

25

25

Up

Ki

Ki

2l+

2Il
( cont. )



Up = Uppsala, Ki = Kirunel Sk =
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L969
JuJ.y 25( cont. )

Ki
PP
SKS
PKKP

SK iPP

mLer sec
zt 0.3 2,0
E!.26
zt 0.2 1.5

o6 zI+ zT.o
iPKKP 06 35 l+1.6

tin iPP o6 z|t+l
ipPP 06 26 39
isKS 06 29 52
isKKs 06 30 \g
isP 06 33 1\
iPKrC 06 35 25.7

De iPP O6 Zl+ or,5
ipPP 06 25 52.)+
iPKrc 06 35 51,1

Argentina (tr = 5B0 km).
m = 6.3 (Ki),

Ki iP 09 16 3l+.5
Kancbatka (h = N).

( cont. )
Um i 13 05 15.5

is 13 13 18
De iP 13 05 35.l+

iPeP f3 05 53.5
i 13 0T 0h.0

Aleutian Islands (1 = 4O fn).
M = 5.1+ (uprtci).
Remarkably weah P(Zr )-phases.

Up iP 13 10 08.1
Um iP 13 09 5h.B
Luzon (n = 3O trm).

Up iP 13 l+? 3?.3
i 13 l+? l+9.0

uicr sec
Mx E 1.0 2,
Mx N I.2 23
Mx Z I.9 28

Ki iP L3 \7 22.9
i 13 l+7 l+t.a

micr sec
P Zt O.2 1.5
Mx E 0.9 20
Mx N 0.6 22
IvIx Z 2.2 23

Sk iP r: l+7 l+\.3
Um iP 13 l+7 28.1
Molucca Passage (h = ttr).
1,1 = l.lr (UpriCi).

eP

1r
Lr
Lí
i

2L ?O T2

21 bl 33.8
21 u 02.8
21 l+1 23.8
21 l+1 31.9

North Atlantic Ocean
(tr = 9 trn).

25

25

25

Ki25

25 Ki
SK

Un

25

)q lTn i.I:1/

eS

Up iP
l-

iPcP

Mx
Ir{x
Mx

Ki iP
1

]-fev
iPa

lvlx
Mx
Mx

Sk eP
I

Lrc.H
Um iP
( cont. )

t3 05 26.6
13 05 ì+0.2
13 05 58.5
micr sec
1.0 20
1.? 2r
1.7 2r
13 OL 25.r C

13 ol+ 42.0
13 05 r2.o
13 0T 55
nicr sec
- l.ar'l LY
1.2 19
2.8 L9
13 05 01
13 o5 2\.7
13 05 31.9
13 Ot+ 50 C

P
r
P
P
U

Mx
Mx

( cont. )

23 01 10.8
23 01 13.5
23 10 3\
micr sec
0.2 2
0.2 3
0.5 2
0.2 1.0
0.3 g
l+.1+ 18
16 18

E
N
olr

E

N

L)

E
II

z
zl
E
E
N

Ll 11 15.5
11 12 1l+.0

iSn 11 12 54.9

Northvest Russia
6T.'oN, 33.roE.
Origin tiue = 11 10 02.
E4rlosion?
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JriJ.y

lt969
25 (cont.) Jury

Up micr sec
Mx 'À 7,I Ij
D = Bt5o kn = ?3 r/zo.

Ki iP 23 00 5l+.7
eS 23 t0 02

nt cr sec
P Zt 0.3 1.3
S E 0.5 B

SN0.l+T
Mx E 6.7 18
MxNlBlB
Mx 7, T.T t6
D = TB5O kn = ?O I/Zo,

Sk iP 23 01 2o.l+
Um iP 23 00 5?.8

í 23 01 01.2
iPa 23 0j Zz
is 23 10 15

De iP 23 01 30.1
China (u = w).
m=6.1rM=6.1 (uprKi).
Double P (UprUn).

25 Up iP a3 09 31.6Ki iP 23 oB 37.5
sk iP 23 0g 15.1
Un iP A3 09 OZ.T
De iP e3 09 57.0
Kanchatka (h = N).

26 up ipKp
SK iPKP
Um iPKP
De iPiG

Ki ipP 07 33 l+7.8
sk e(P) oT 33 2T

ipP 07 33 l+1.0
ttrn iP OT 33 3A.9

ipP aT 33 56.9
Ud ipP 07 33 51.6
Nicara8ua. h = 90 kn (Unr).

Ki iSn 09 08 30.3
ise 09 0B \?.8

bord.gr regiog,
67.5"N, 30.1'8.
Origin time = 11 03 18.
Explosion?

Ki iSn t2 0B 00.5
ise 12 08 23.1

Un iSn 12 0B b6,5
iSg 12 09 25.9

l{orthwest Russia.
Erplosion?

Up iP 12 29 j5.11
i 12 30 03.6
eS 12 34 19
o = 2850 tu = 25 I/Zo.
iP 12 30 l+8.3
iP 12 30 02.9
iP 12 30 29,\
iP 12 29 I+l+.3
iPP 12 30 AO.l+
i 12 32 I2.l+

De iP 12 29 3I.3
i 12 29 52.7

North Atlantie Ocean (h = N).

Sk iPe rA j3 \9.3
iSe Lz 53 57,8
ine l-2 5l+ o1r3
D = T0 kn = 0.65".

Origin time = 12 ,3 36.
A number of such events,
probably explosions, hove
been record.ed the last
month at Sk; as a ru1e,
they are left out fron the
bu].letin.

Um iPKP 15 Ol+ l+0.3
Ud iPKP 15 0l+ l+9.6
Santa Cruz fslands
(n = 35 nn).

Up

( cont. )

31r.9 c
56.5

26

26

Ki
sk
Un
ud

05 32 3J-.6
05 32 2\.6
05 32 rg,2
05 32 \2.9 26

26

26

26

15 d+
L5 2't+

iP

( cont. )

11 05 l+5.3

hwest Russia-Finland
r region. E4r1osion?

Ki[L iP3 11 04 17.5
@ 26
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15 23 \2.r
L5 2\ 07,'t1
r, 2l+ 36.,

Aleutian Islancts (n = 35 tn),
Ki eP 15 l+2 0t

iPcP L5 I+2 5\,9Um iP L5 l+2 3O.T
i 15 I+2 53.9ud iP L5 \2 55,6

Aleutian Islanals (1 = J0 lcn).

Up iPKp LT 36 06.6
Ki iPIe tT 36 18.5 C
Um iPIrP I7 36 ]:Z,T
ud. iPKP 17 36 0g.3
South Sandnich Islands
(n = \o rn).

26 ud. iP 17 l+6 09.8

iPKP 21 OB OB.?
iPKP 2I OT ,+2.3
í 2L 07 l+8.2
iPICP 21 0B 0l+.3
iPKP 21 07 59.5
í 21 08 11.0
iPKP 21 0B 10.6
i(Prc) 21 oB 23.4

LT 21 40 45.0

t969
Juty 27

,, 27

26

Ud. = Ud.dehoJm, De = Delary

eP oT 52 58
( cont. )
Ki iP
tln iP
Ud. iP

2T

Lltr iP 09 02 09,a

up iP 09 0\ 5z,a
ix og o, 06.7

micr sec
P 7,t O.r 0.6

Ki ii,gl 09 13 25.\
sk iP 0g 05 l+7.5

ix og 06 a5,5
il,el 09 11 ,l+0.1

Um iP 09 05 3l+.I
ix og o, 50.6
i 09 06 oo.l
i 0g 10 33.5ud iP 0g 05 06,6

De ip 09 olt 29.4
Rumania (n = t6O t<n).

Up iP 10 34 07.6
ipP 10 3h t9.O

Ki iP 10 33 21.6
Um iP 10 33 l+2.4
Ud iP 10 34 13.0

ipP 10 3h 25.0
Kurile Is1and.s. h = l+5 kn
(up,ua).

Ud iP 1t l-3 l+A.O
Japan (fr = l+5 fn).

26

26

27

27

26 Up
Ki

sk
Um

uCt

De

Up26

27
2T Sk iP

Un iP

2T Sk eP
un iP
De iP
East of Crete.

13 )+9 25.2
13 l+9 39.6

LT 23 12
17 23 21.3
r7 22 56.7

Up iPKP 02 33 39.6
iPKS 02 37 1r.O

Ki iPI(P 02 33 25.r
i 02 33 31.2
ePKS 02 36 \j

sk i(PKP) 02 33 31.9
iPKP 02 33 36.2

Uu iPKP 02 33 31.5
i 0Z 33 3Z.l+
iPKS 02 36 56.3Utt i(PKP) 02 33 3l+.3
iPKP 02 33 42.1
iPKS 02 3? 11.4

De i(Pie) 02 33 31.3
iPKP 02 33 h7.l+
iPKS 02 3T 23.L

New Hebrides IslaJxds
1tr = f0 km).

2T Up iP 19 37 23.9
ipp t9 3T 35.1

Ki iP rg 36 29.2
mr cl sec

P zr 0.1 1.1
sk iP rg 36 56.9

ipp 19 3T 08.0
Um ip a9 36 5j.o

i 19 3T tl.r
ud iP rg 37 2o.B D

ipp t9 3T 3t.j
De ip 19 3T \5.3

ipp !9 37 j6.5
Kodiak fsland.. h = lrO an
(UprSkrUdrDe ).

2'l Up iP 06 32 06.7
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July

pP
n-

Ki iP
ipP

Ki

iPcP 21 32 L9.8

28 up iP 06 }+o 1B.o
ipP 06 bo 29.1
is 06 l+8 !+ì+

micr sec
z t 0.1 o.l

7000 kn = 63".
06 39 23.1
06 39 3h.1
nicr sec

z | 0.1 1.0
06 39 5o.l+
06 l+0 02.2
06 39 5l-.6
06 l+0 02.\
06 l+0 15.8
06 l+0 16.3
06 l+o 26.2

Kod.iak fsLe.nd. h = l+0 tm
(UprKi rSkrUmrUd) .

Ki iP 07 22 tg.g
sk iP oT 22 I+6"9

Un iP 07 22 t+9.0
ipP 07 23 01.9

ud iP 0? 23 l-0.8
ipP 07 23 22.I

De iP 07 23 3l+.8
ipP oT 23 \T.T

Koùiak Island.. h = l+5 kn
(UnrUd rDe ).

Up iP
K1 1r
Um iP
Ud. iP

10 29 h9.1
I0 29 05.7
r0 29 25,2
70 29 56.3

Japan (5 = t7o tn).

l_r
LD

iP
iS

iP
1l'

iS
iP
iP

iP
1.H

21 31 )+6.1
2t 39 58
n'icr sec

P Zt 0.2 r.5
sNl..2 10
Mx E 0,6 L6
Mx N I.2 2A
Mx Z L,l+ fB
o = 66:>o km = 600.

2t 30 52.t
21 38 21
micr sec

P Zt 0.2 1.5
sN1.110
Mx E L.2 1l+

l'{x N 1.3 lT
Mx Z 3,2 20
9 = !B5o tu = 52 r/ao.

( cont. )
um 1r
Ud iP
Virgin Island.s

E

SK iP
a hP
l Ì'*

un 1r
ipP

Ud. iP
l-
ipP

Mx
( cont. )

00 0o 59.3
00 00 \0.8
(h = N).

13 03 16.0

13 lL 58.3 D

micr see
zt o,r J.3
E f.0 18
N 1.0 16
z L.r 18

13 1l+ 25,0
micr sec

E 1.r- 15

sk
Unr

Ud
De

21 3r rT.9
2t 31 20.9

21 39 0B
21 31 \2.1
21 32 06.8

00 00 5T.B
00 00 37.8

GuJ-f of Alaska (tr = N).
m=5.9tM=5,2(Uprfi).

Up iP 22 38 29"8 D

ipp zz 38 ,T,r
micr sec

P Zt 0.f 0.6
Ki iP 22 38 0r,2 D

iPP 22 38 3ì+.2
m:icr see

P Zt 0.1 !.2
sk iP 22 38 33.3 D

ipP 22 39 01.8
un iP 22 38 13.9 D

ipP 22 38 l+3.0
Ucl iP 22 38 39"1

ipP 22 39 oT.3
iPP 22 I+t 39.I

De iP 22 38 )+8.2

Fonnosa. h = 110 kn (UprKi,
SkrUnrUd).
B = 5.7 (uprKi).
The dilatational P-motion
is preceded. by a snall
compression, as evid.enced.
by UmZt.

28

2T

2B

iP

iP

ud.

Up

28

28

P
Mx
Mx
I{x

Ki iP
28 Ki

SK
( eont. )
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Umeàr Ud. = Ud.deholmr De = DeIary

L969
JuJ.y 28

t969
Juty

tî

t?

( cont. )
Ki

Mx
Mx

sk iP
t-

Um iP
UCT 1r
De iP

micr sec
N l.h 15
z r.6 16

13 1)+ 56.1+
13 15 28.6
13 14 38.9 O
13 15 06.5
13 15 19.6

Jape^n (n = a5 ul).
M = 5.3 (uprtci).

sk i(P)

Up iP

0l+ 0B 19.3

Ol+ l+7 3f.5

Up iPKP 06 43 17.I
iPKs 06 \6 28.3

Ki iPKP 06 h3 02.6 c
nier see

PKP Zt O.r 0.6
sk iPKP 06 43 13.? C

Um iPKP 06 43 08.? c
ipPKP o6 43 43.?

ud. iPKP 06 \3 18.2
iPKS O6 t+6 3Z.T

De i(PKp) 06 43 13.3
i 06 rg 25.6

New Hebrid.es fslands.
h = 130 kn (un).

Up iP 09 33 LB.I

ud iP 11 13 2L.g

29

29

29

ud
De
riji

Um

28

28

28

Virgin Islands.
h = 3o kn (skrud).

Un eSS 02 29 L7
New Guinea (h = 6 tn).

sk i(P)

iPKP 14 23 ol+.1
iPrc 1\ 23 15.b

IsIa,Dd.s (1 = 6tO t<n).

15 06 08.6

iP 00 51 50.5
iP 00 51 30.1
epP 00 51 39
iP 00 51 50.?
iP 00 51 33.1
ipP 00 51 l+1.6

02 29 Lg.3

03 3l+ o\.1
03 3h 31.9

sk e(P) 01 27 00

Up iP 03 36 18.5
ipP 03 36 z9.z

Ki iP 03 35 50.0 D

ipP 03 35 57.8
micr sec

P zt o,L 1.0
sk iP 03 36 16.8

ipP 03 36 z:).o
um iP a3 36 oz.j

ipP 03 36 11.2
uct iP 03 36 25.8

ipP 03 36 33.8
De iP 03 36 36.6
Volcano Islands. h = 30 kn
(UprKi rSkrUmrUd).

Up iP Ol+ 3O 57.6
ipP oh 31 09.l+
eS 0l+ l+t 02

micr sec
pP Zt O.I 0.I
D = 9000 km = 81".

(cont. )

iP

29

Up eP 15 50 30Ki iP 15 49 5g.Bsk iP L5 50 26,5
Um iP 15 50 11.9

i 15 50 z9,t+
ud iP L5 50 35,5
Volcano Islancis (h = w).

Up iP 00 45 5I.l+
ipP oo \5 58.3

Ki iP 00 l+5 l+B.O

Sk eP 00 l+5 3T
ipP 00 45 U+.1+

Um iP O0 I+i iA.T
ipP 00 \6 00.3

Ucl iP 00 l+5 l+1.8
ipP 00 \5 i+9.2

Panana-Costa Rica.
h = 25 kn (UprSkrUmrUd).

29

29

29 Ki
SK
Ud

30

30

iP
iP
iP

iP
l_

16 57 2(,.9
t6 5T 53.6
16 58 01.9

19 06 13.1+
19 06 4o.g

Up29

29 Ki
SK

Um

Ud

29

29

29 Um iP
ud iP

30
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Up = Uppsala, Ki = Kiruuar Sk = Skalstugan, Un = Umeà, Ud = Utltleholn, De = Delary

l-:969
July

L969
JuJ.y 3030

SK
Un

( cont. )
Ki iP

ipP
eS

eP
1?

iS
Utl iP

0l+ 3O 2l+.1 C

ol+ 30 36.6
04 l+0 01
nicr sec

s E c.3 7
Mx E 0.1+ 1l+

Mx N 0.7 20
O = B35O km = ?5o.

0l+ 30 53
ol+ 30 39.0

ipP 0l+ 30 50.9
0L l+0 27
oL 3r o\.5

ffi,+,u
th 15.1+

23
23

Origin time = 23 12 28.
Explosion?

Up iPKP 00 11 l+3.8
Uai iPKP O0 11 hl+.?
De iPKP 0O 11 56.1
Tonga-Kermadec Islands
(tr = tl+O Xn).

IT
r6

31

ipP Ol+ 3t 16.3
De iP 0l+ 31 17.3

ipP 0h 31 30.0
Bonin fs1end.s. h = 4: trn
(Up,Ki,UmrUdrDe).

30 Ki eP 10 14
U'T iP 10 ]5
Aleutian Islands (b =

Up iP l0 25 o\.2

ucr i(se) 11 50 50.?

ud i(ss) Lt 5L 59.3

Up iP L2 58 2T,o
ud iP 12 58 33.5
Japen (tr = 30 tn).

ud. iP t5 2T r3.2
ALeutian fslands (1 = 6O tcar).

Up iP 17 20 09.3
i 17 20 25.2

Ki ipP 17 19 30.8
ud iP u 20 11.6

i 1T 20 27.9

Hal-nahera (h = N).

uct iP 11 0h 27.9
Gu].f of California
(fr = 3O tn).

31

31

Up iP
Ki iP
Ud iP

Aleutian Islancls (n = 35 tn).
M = 5.5 (Up,Ki).

02 l+8 l+0.1
02 llB 2b.6
oa l+B l+B.r

11 33 52.9
rnícr sec

E 1.0 2A
N 1.9 19
z 1.9 20

11 32 59.1+
11 33 22.0
micr sec

Zt 0.2 1.1+
E 2.6 20
lt 1.9 18
z 3.r 18

1133hl
11 33 26.\ D

11 33 \9.0
12 02 2B.l+
11 33 5L.1
11 3h 1l+.9
11 3h 31.2

12 L5 llt
12 15 l+5.8
12 16 11.3
12 16 38.0

1B
09
35 k!c).

30

iPUp31

30

30

30

l.{x
l'lx
Mx

Ki iP
ix

SK
Un

udi
De

eP
iP
iP
iP
(tr

P
Mx
Mx
Mx
eP
1r
ix
iPIPI
iP
iP
i

30

30

Ki
SK

Ud
De
Alaska

22

I!-ortlwest Rupsia,
69.l"Nr 30.3"8.

Origin time =
Explosion?

11 28 21.h

LL 29 0T.6

rL 26 25,

Komendorsky fs1and.s.
h = 6o kn (uprud).

23 13 28.8

31

= l{).
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Up = Uppsalar Ki = Kirunao Sk = Skalstugan, Um = Ume8r Ud. = UcitlehoJ-n, De = Delary

196g
Ju].y 31 Up iPKP 13 l+6 L3.)+

mier sec
PKP Zt 0.1 0.6

Un iSKP r3 48 55.r
ud iPKP 13 r+6 15.3 C

De iPI{P t3 l+6 p5,)+ c
Tonga.-Ker.madec Islands
11 = 550 tn).

31 Un
lI/1

iP 14 00 3\.1
iP 1,1+ 00 5l+.9
i 1l+ 0t 03.3

Um iPKP ZO 38 3r.9
New Hebrid.es Islands
15 = !O km).

Markus Bàth
March 23, 19TO



Seisnologica.l Institute
Uppsala

Uppsala
Kirrrna
Skalstugan
úneE
UcltlehoLn
De1ary

.. Att cxp G ..ru
u, rC( l*t Z *.) G

h=1\n
tr=fpOn
p=lB0n
h=16n
h=ZbOn
b=150n

ftD

S8I SMOLOGT CAL BULIETTN
uppsALA, KTRUNA, sKAr srucAN, uMEAr ;f$1. fiiifi

UDDEH0tM encl DELARy

(ttp ):(ri):
(sr)r
(uro):
(ua):
(oe) r

5915t.5'trt,
67]50.h tn,
6313[.8'n,
63Jh8.9'n,
6olo5. b'N,
56-28.3 rIS,

ul37.6'u;
20:25.0 'Ei
r2lt6.g'E;,
20:14.2 ' Ei
13136.l+'u3
13-52.1r E;,

1969
Aug.

ft

ff

ft

AUcusr t-3rr1969
l aaa t a t aa a at a a a aa a t a a a a aa

L969
Aw.

Up iP 01 19 2?.0
Ud. eP 01 19 51

1

1

I

I

J.UpiP
1

Ih iP
U'T iP

1Ud

I tln
Ud

Up iP 01 1T l+6.7

Lrrn iP 03 31 34.3
.trleutian fsland,s (h = N),

Up iP 02 L9 06.8

sk iPKP 03 29 02.gtln iPKP 03 ZB jT.6
Santa Cruz fsland" (f, = 250 kn).

I (cont. )
Ki i.PKs Iz 27 :)I+,LSk e(PKP) L2 2t+ 3A
th iPKP 12 2l+ 38.3

i L2 2\ bh.o
Ud iPKP IZ Z\ trO.5 C

í IZ Zl+ t+6.L
De iPKP LZ Z't+ 5L.6 Cippre rz aj \L,6
Tonga-Kemadec Islands.
h = 200 kn (De).

05 18 06.3
05 18 1?.6
05 tB 01.9
05 18 lt.b
O6 3t t3.lr
a6 Ez te
06 36 L9
06 31 59.7
06 32 [9.5

12 24 39.1
12 a4 45.8
micr sec

zt o.l o..l
LA ZI+ 3o.l+ C
t2 2\ 36.2

ttlskep
ttn íp
Ud iP
Virgin IsLande

13 17 l+3

13 18 04.1
13 17 ll5.?
(tr = 5O tn).

Ki
e
eT

ttn iP
ud iP
Northeast of Jan Mayen.

iP 08 3[ O1.l+ ' f Ki

iP 10 3[ Og.5iP 10 3l+ 16.9

combination with Kongsberg
read.ings.

tt I ud ip 23 ag oL.g
Iran-Iraq 15 = 7O kn).

23 j\ l+t.t C

23 5l+ 1+2,9

00 03 36
micr sec

zt 0.2 o.g
E ,.2 2II

21 33 37.8
21 3ll ob.l+

iP
1

Up iPKP
1

PKP
Ki iPKP

1
(cont. )

]-UpiP
1
e$

P
M:C

upP isx t6 jj ,e,t+
L6 j6 oj.L

Nonrayr 58.6"I{r ?.5v8.
ine = 16 53 ro.

(cont. )



th = Uppgala, Ki = Kiruna,

-2-
Sk = *alstuga,n, ttrn = Urneàr Ud = Ucld,eho1n, De = Delary

L969
Aug. L

L969
Aug.( cont. )uP nicr sec

l,$( I{ 15 Z0
t{x Z, Ih ZO
D = ?500 tn = 6? LlZo,.Ki iP 23 53 55,2e(Pa) n jT jg
i(s) oo oa 20

micr secP zo.T g
P 7,t O.2 !,2(s) E 1.5 LB
I'[x E tl 23
Mx N 6.U 22
Mrc Z tl ZO
D = 6?00 kn = 6o L/zo.Sk iP I j,+ 31.3tirn iP A3 î,'\ LT.Z C

Ki iP o0 llg 3t.ou.l iP o0 49 56.9
Mind.anao (n = AaO fn).

Up iP oO 5l+ 26.2

Ual iP 01 02 59.9 c

Up eP 01 Ab 33Ki iP 0L 23 l+8.5
Ud iP 0t 2ì+ 39.6
Kurile Islands (h = ti).

iPa
is

Ud iP
De iP
Kurile fslands (n = \O *n).
m = 6.1r M = 6i,2 (Uprfi).'

Up iP 23 jj 5,t+.g
iS 00 Ol+ jt+

nicr sec
P zr 0.1 0.?
s N1.? 7Sk iP 23 55 l+l+.0

ud. íP 23 56 OO.5
De iP 23 j6 tg.g
Kurile fel.ands.

ud i(P) 00 01 56.5

Up iP Or+ 56 5T.g
ipP Oh I? U.tr
i ot+ j7 t6.9.

m].cr sec
Mx E O.5 L9
I\,lx N 0.T lB
M:( Z l.O ZA

Ki iP ot+ 56 56.2
nicr sec

l'{x E 0.8 19
I'[x I{ 0.7 20
Ir[x Z 1.6 20

Sk iP Ol+ 5? tt.t+Iln iP o\ ,6 1j.7
ipP oh 5? o9.B

ud iP oh 5? o?.3
iPP 05 OO 5l$.6

De iP Ol+ 5? 09.0
Sumatra. h = 50 kn (UprUn).
M = 5.3 (UprKi).

Un iSS oj oj 2L
New Guinea (h = 15 kn).

02 51 0l+.1+

02 50 19.1
02 50 5\
02 5t io.4 D
02 51 2b.0

Islands (h = w).

05 Lr 59

05 13 24
05 L2 5I.g
05 L2 22,5

2UpiP
Ki iP
Sr eP
ud iP

i

Up iP oo 45 L?.?i o0 ll5 ao.tr
micr sec

P zt o.! 0.6
Ki iP oo l|[ 31.g

iPcP o0 L5 tt.?
n:icr see

P zf 0.1 L.o
s:k iP oo 45 O?.0
Um iP OO 4l+ 53.0Ud iP OO l+5 23.1 Cipcp ao t+5 |i6.gDe iP 00 45 l+2.1r

i OO l+5 l+9.0
Kurile Islancts (n = aO nn).
m = 6.I (Uprtci).

23 5B 23
00 02 58
23 5\ \6.9
23 55 06,9

KuriLe

Ucl eP

Sk eP
u.r iP
De iP
Crete.

2Ki
sk
Un
Ud

íP 05 0g 16.7
iP 05 08 l+b.6
iP 05 oo 49.0
iP 05 og 1g.5 c

Origin time = A3 hb



Up = Uppsala, Ki =

-3-
Kirr.na, Sk = Skalstugan, Un = Uneàr Ud = Udd.eholn, De = Delary

1969
Aug.

]969
Aug.up iP 06 15 Og.5

Ki iP 06 r\ 22.6
ud. iP 06 15 th.l
Kurile Islands (h = tt).

ud iP 0B 13 12.0

up iP LO 28 52,2
Ki iP l-0 28 06.1
Sk iP 10 28 l+1.4
tln iP IA 28 2T.l+
ud iP 10 28 57.1+ C
Kurile Islend.s (tr = 4O tn).

Up iP 17 l+9 33,0
i 1T \9 \0,6
iPcP 1,7 50 l-5.1

Ki iP 1? l+8 3?.6
iPcP 1? I+9 h5.2

sk iP L7 \g t5.7
iPcP 17 50 05.3

tln eP I7 l+9 05
iPcP 1T \9 59.3

Ud iP 1? h9 36.1+
iPcP 17 50 17.!

Ka^nchatka (tr = N).

iPUd

Ki iP
lpv

Un iP
ipP

Ud. iP
Cerarn Sea.

i(P)
i

19 u l+?.6

20 26 r}.g
20 26 3C.3
20 26 22.O
20 26 3'+,0
20 26 52.2

tr = l+5 km (Kirum).

20 l+3 tt.T
20 \3 33.9

Up

Up

Ki iPn
iSn

Ki iPn
iSn

12 \3 o1.B
12 \3 146.7

Iin iSg t2 \3 \'.r,z
Northwest Russia.
Origin tiue = L2 l+0 l-1.
Explosion?

12 l+t 15.0
12 l+2 02.8

itel 12 l+2 
AT.3O=\lrOkm=h.0.

ix oo h0 38.5iPKP 00 41 06.0
iPP oo h2 05.6
isKs o0 l+? 50

nicr sec
sKs E 0.2 4
SKS N 0,2 4
lvfx E 0.8 2I
IUx N l-.3 2I
I\fu Z L,l+ 21
iP 00 36 l+9.1
ix 00 39 51.6
iPKP 00 40 55.9
isKS o0 \7 26

roicr secsKs E o.u g
SKS N 0.1+ 6
Idx E l,h zz
Mx N 1.0 Zz
Mx Z 3,L 22
iX 00 l+0 A6.l
iPIc 00 l+1 06.6
iX 00 l+0 L3.l+
iPIG C0 l+t 00.3
iPP 00 LI 3g
isKs 00 \? 3?

Ki

2Ki
Ud

itgl 12 l+4 g1.l+
D = 1110 km = J.7v.

Northwest Russia.
Origin time = LZ I+2 OZ.
E:qrlosion?

eP 13 1\ 55
iP 13 13 56.?

15 02 52,5
15 03 10.7
15 03 23.O

Up iP
1
i

7 HRffi
iSn IA OI+ 52,9
iSg 12 o, I6.j
P = 110 krq = l+.6".

skA i 12 o7 23,tt
i@

unÉ i(Sn) t2 05 3B.l+
iSe Ia 06 26,2

a

Nort[west Rupffi,
68.b"Nr 3a.B"E.
Origin time = L2 02 l+6.

losion?

( cont. )



Up = Uppsala, KÍ = Kiruna,

-lt-

Sk = S,alstugan, Ún = Ihetr Ud. = UddehoLn, De = Delary

t969
Aw.

L969
Aug. (cont, )

sk iP

gk iP
Ud iP
Greece.

(cont. )
tln i

iss
ud ix

iPKP
1
iPP

00 51 05
o0 5? 31
oo bo bU.5
00 l+1 09.8
00 ù2 01.3
00 h2 t5.2

De iPKP 00 bt 1[.0
i 00 4l 32.L

Nen Ireland (U = ?0 kn).
M = 5.6 (UprKi).
The unidentified phase X has
tbe following arrival tine
d,ifferences. relative to PKP
anct to PP:
Station
Ki 108
Lhn L12
Sk 11l+
Up 11ll
ud 1}6

ipP

P
ló(
Ir[x
l[r(

(cont. )

o? 58 [0.2
nicr gec

zt 0.3 0.8
E 1.8 18
N 1.1 18z r.9 20

ipP 07 59 I5.o
th iP 0? 58 l+8.5 C

iBP 0? 59 0I.6
is 08 oT 25
iScS 08 08 Ur
iss 0g u 51ud. iP 07 59 2O.2
ipP oT j9 3a,t+De iP 0T 59 38.3
ipP 07 59 50.8

Kurile fsLands. n = lr5 tn
( Up rKi rsk rthruat rDe ) .m=6.\ry=J.z(uprKi).

07 59 02.8

og 36 0L.6
09 35 26,9

D ^PIe-XPP-Xu2- 1 04
oh? L25
0 l+I

rrco o2T L27
o25 130

,r,,3

Ttrus, X runs aloost paral-lel
to PP.

Up ÍP 04 31 z\.2 C

micr see
P Zr 0.1 0.?

Ki ÍP o[ 30 5g.g c
mier sec

P Zf 0.1 1.0
sk ip 0l+ 31 26.T C

rh iP 0b 3I O?.8 C
ud iP 0[ 3r 33.3 C
De iP 04 3f \z.z c
nyukyu IsLands (U = 6o tn).
m = 6.0 (uprri).

Up iP O7 j9 ll+.j
ipP OT 59 2'(.3
is 08 08 1?

nicr sec
P Zt 0.2 0,8
!ó( E 0.6 L7
ldx N 1.0 16
l'{x Z 1.1 17
D = 76120 tn = 690.

Ki iP o? 58 26.6 C

3up
Ki

sk
ttu

ud.
Recl

|+Ki

3 Ki iP 11 06 08.L
Al-aska 1u = tl+o tn).

iP p3 j'l i3.t+iP 23 58 52.0
í 23 59 17.6iP 23 5B 3r.g
iP 23 58 20.0
í 23 5g 25.9
iP 23 5g 03.3

Sea (h = N).

iP 00 32 23.3

tlp iPKP 01 37 o9.9
ttn ePKP 01 3? 03
ud. iPKP 0L 37 12.! C
De iPKP 01 37 22.l+
Tonga-Kermad.ec f slands
(5 = J!0 Ìrro).

Ki iP 02 11 Ig.B C

rh iP 02 u. I5.3
Uct iP 02 l-1 58.3
Sr.matra (1 = f0 kn).

iP 03 05 4?.9
iP 03 05 39.3iP 03 05 56.9
Sea (h = 600 kn).

Uct iPKP 03 15 tA.O
Tonga-Kernoadec Islancts
(u = e6o tn).

Lrrp
Ki
utt
Bali



tlB = tlppgala, Ki e Ki11nar

-5-
Sk = Skalstrlgan, [h = theef Ud. = Uclcleholn, De = Delary

4ud
ltUP

Ir Ki

L969
Atrg.

It

eP of 16 $r

iP o\ ,6 ,6.a

eP 1025ll1
i 10 26 06.9

Iocal.

up iP 10 34 25.9 C

is r0 43 15
nicr Bec

P Zr 0.lr 1.0
l[x E 1.0 2L
Itlx N 2.O 20
l,fx Z L.5 19
D - T|!0 km = 68".

Ki ip 10 33 32,8 C

ipP 10 33 50.6
iPa 10 3? 28
eS 10 l+L 35

micr sec
P Z 0.4 

'P Zr 0.I 1.1
s Eo.3 I
SNO.3T
Mx E I.5 f8
ltx t{ 0.8 19
Mrc Z 2.5 I8
o - 6650 km = 60".

10 3l+ 03
10 34 06.1r
10 33 58.9
10 3[ 18.g
L0 b2 30

iPrPr 11 02 51.l+uè iP ro 3h 26,5 c
i 10 3b 36.8
ipP 10 3b l+5.6
i 10 36 1g.r

De iP L0 3l+ lt8.B C

Aleutian Islande. X = J0 lm
(Ki,unrua).
m=5.9rY=l.b(IJFTK).

Ki eP 13 55 10
i 13 55 L6,'

t{orth Atlantic Ocean (U = w).

Sk iDPIF 15 t6 10.6
ud iPKP L5 15 23.0

ippXp t5 16 19.0
Kermadec fs].and,s.
h, = 22o kn (Ud).

L969
Aug.

tùn iP
ipP
is

tlp iP
ix
iPKP
iPP
i(PP)
isrcs
is
isP

PP
sKs
S

It{x
lfx
Mx

Ki iP
1
ipP
ix
isKs
is
eSF
iPKKP
iss

P
sKs
SKS
s
s
l'{x
Mx
!,bc

sk iP
1
iPIe
iPP

rh iP
t
ipP
ix
iPP
iSKS
is
iSP
isS
iPKKP

ud iP
1
ix
iPKP
iPP

De iP
(eont. )

L7 32 2h.l+ c
LT 35 37.9
u 36 28.1
1? 36 39.1
L7 36 52
uk20?
17 I+3 21
rt h[ bg
nicr sec
0.1 0.8
0.5 3
0.? 5
0.6 22
L.9 19
1.1 L8
L7 32 r1,8 C

17 32 20.6
L? 3u 0?.6
L7 35 2b.O
1? bl 5?
L7 l+2 5,
17 4b 35
u b8 22,0
1? 50 09
nicr sec
0.5 1.1
1.6 6
0.5 5
I.lr ,
1.8 10
0.9 18
1.1 1"8

L.5 1g
tT 32 31.b C

L',l 32 58.7
r7 36 \2.9
L7 36 ,6.5
r7 32 L5.6 C

17 32 2l+.2
1? 3lr 09
L7 3' 29.5
L7 36 26.3
17 lt2 03
17 lr3 03
rt 4! a9
ulú30
t? lt8 19.8
L7 32 33.1 C

u 32 58.1
r7 35 57,6
L7 36 3g.g
LT 37 06.7
r7 32 38.2 C

Sk eP
i

tzr

E
N
E
l[
z

rzr

E
t{
E
t{
E
N
7.
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Aug. (cont. )

De iPKP 1? 36 l|5.8
1? 3? 07.1
r? lr5 33.r

Banda Sea. h = 5e0 rn (rirt]n),
m=6.1rM=5.6(UprtCi).
M not corrected. for focal d.epth,
The phase X probably belongs to
the group of early PP-amivals.

Ud = Udd.eholn, De = Delarìf

(cont. )
Ki nier sec

sKs E 8.8 g

sKS N 1.8 g
s N h.3 g

S 7, I+,0 ?Mx E l+Z 16
Ivlx N 32 16I\4x z TT 1l
D = 10550 km = 95'.

t969
Aug.

iPP
isP

Up

ChiLe (u = N).

iP 22 23 \g.O

iP 23 L7 \5,6
í 23 18 oB.5

iPl 02 26 I+2.9 C

iPz 02 26 50.6
iP3 02 26 57.t
isKs 02 3T 23
is 02 38 13
iPS 02 3g 38

nicr sec
P3 z 0.8 lt
P3 Zt 0.3 0.8
sKs E 2.3 I
S El+.l I
s Nz.B 7
l'{x E 3U 2l+
MxN6323
Ir{x z l+8 2L
D = 10950 kn = 98 LlZo.
iPl 02 26 27.6 C

lPz 02 26 3j,l+
iP3 OZ 26 l+2.2
iPP 02 30 3l+
i 023056
isKs 02 3T 07
is oz 37 ltj
ePKtP 02 b3 29

micr sec
P3 E 2,3 th
P3 Z 6.3 13
P3 Zr 1.r r.2
PP E 1.9 T2

02 26 h8.3 c
02 26 55.8
02 27 O2.5
02 h3 20.3
02 26 32.8 C

02 26 39.11
02 26 l+7.11

02 29 57
02 30 3?
02 37 13
02 37 55
02 39 15
02 18 26.1+
02 26 51.0 C

02 26 59.0
02 27 05,7
02 l+3 12.3
02 l+3 Zo.9
02 26 56.j c
02 27 03.7
02 2? 11.0
02 3f 18.4

Molucca Passage (tr = 35 t<n).
4=J.OrM=J.O (UprKi),
A triple P-phase with
suceessively increasing
anplitudesi in average
P2 - Pl = '1.5 sec and.
P3 - Pl = 1\.! sec.

Up iP 03 3l+ 23.1+
Ki iP 03 3l+ OB.g C

Sk eP 03 3l+ 29
ulo iP 03 3! th.o
ud. iP 03 3! 32.5

i 03 34 3g.e
MoLucea Passage (tr = l+5 6).

07 0l+ 50.2
micr sec

E 0.7 17
N 0.3 15
z 0.8 16

07 0l+ 5?.0

i(PP) 22 09 1B
nicr sec

Iì[x E 0.3 1?
Mx N 0.1+ LB
Mx Z 0.6 tB
e(pp) 22 09 27
eS 22 17 20
iPS 22 Lg L'

SK iPI
lP2
iP3
iPKKP

ttn iPI
iP2
iP3

iPP
isKs
iS
iPS
iPKKP

Ud iPl
lP2
iP3
iPKKP
1

De iPl
iP2
iP3
iPP

Up

Ki

iP

I{x
l4x
Mx

Um iP
(cont. )(cont. )
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-7'
tlp = Uppsal.e, Ki = Kiruna, Sk = Skalatrrgan,

(coat. )
Ud eP 07 05 1?
Mol.ucca Pessage (u = 35 ttn).

Ki iP 0g 33 3?.3tJn eP 09 33 t2
ud i(P) 0g 3l+ 02.6
Molucca Pasaa6e (b = N).

Ki iPn 11 21 59.3iSn 1J 22 59.3itsl It 23 I?.5
D 3 560 km = 5.0e.

sk es^ LI 25 23
itgl JJ 25 \6.7

th = theèr Ud = Uclcleholm, De = DeLarT

L969
Aw.

micr secz o,'l 7
E 1.6 2r
N 4.1 22
z 3.6 22

L6 t+6 5L
L6 5t 25
17 00 h6
nicr sec

PPEO.38
PP 20.5 7
Ir{x E 3.0 23
Mx N l+.3 2rl
l.fic z, 6.3 22

sk eP 16 It r9
iPKP 16 51 03.5
ix 16 ,t l+6.2
ePKKP 17 01 5lr

Un iP L6 ,+6 5T
iPKP 16 50 52.'
iPP 16 51 3r+

t6 st st
1? 01 58
1? 0? 2b
16 51 10.2
16 51 l+7.8

i L6 5e ,+r.7
iPKKP 1? 01 l+6.0

De i(PKP) t6 51 08.1+
iPKP 16 51 f5.3
ix L6 52 LO.6

l{ev Ireland (h = ?0 kn).
m=6.lrrM=6.1 (UprKi).
The phase X belongs to the
group of early PP-arrivalsr

up iP 1? Ol+ 19.3

Ki iPKP 18 03 00.6
sk iPKP LB 03 Lo.?
Un iPKP LB 03 06.3
Uct ePKP 18 03 11
De iPKP 18 03 1t.1
New Eebrides Islands
(u = ?o tn).

isg
tln iS^

itgl
iRe

11 26 00.?
rL 24 06.8
I[ 2l+ U-.8
II 2,+ \2,6

(cont. )
Up

PP
I'fx
I{x
l'{x

Ki eP
iPP
iPS

isKs
CPKI(P
iss

Ucl iPKP
ix

Up iP

P
Ki íP

1
sk iP
ttn iP
(cont. )

Northveet Russia.
Origin time = 11 20 41.
Srplosion?

Itp iSICS L3 27 3,
is L3 28 27

micr sec
M:( E 1.0 21
M:r N L.2 20
llx Z' I.9 23

Ki iP 1S 16 H+.5
eSl(S 13 27 10

nicr sec
Mx E 1.0 21
Mx N 1.3 20
l{x Z 1.9 20

Sk eP 13 L? 05
tIú iP 13 t6 48.9

isKs L3 27 ?J
is 13 28 03

ud iP 13 1? 0?.9
i 13 19 h8.o

De iP 13 17 19.[
Molucca Passage (U = aO h).g = l.h (UprKi).

ud iP t6 35 e6.g

up iPKP t6 51 o8.l
ix L6 5t 5ziPP 16 52 05
iPXKP 17 0l- 3l+.6

nicr sec
PP N 0.1+ 6

(cont. )

5

5

5

5 18 30 11.0
nicr see

zt a.L 0.8
18 29 36.9 c
18 29 l+1.6
LB 30 06.2
lB 29 51.b c
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L969
Aw.

18 30 rT.7 C

18 30 31.0
(n = tao u).
18 l+5 05.4
r8 4l Sg
tB l+5 ZZ.9
tB \j 29.9
18 l+5 50.9
18 \5 52.6
tB l+6 20.?

th = llneàr Ud. = Ud.dehoJ.n, De = Delary

(cont. )
Ud. iP
ue ].y
South of Japan

Ki iP
Sk eP
um ].f

i
ipP

ud, iP
iBP

eP 01 52 13i or jz :-T.'t+

05 07 l8.b
05 07 22.t

ud iP oT 03 \o.t D

Up iP oB 52 LT.6sk iP oB 52 Lz,gUn iP 08 jt 16.5Ud iP OB 5Z Zl+.2
i oB 5e zT.3
i og 5z \z.tDe eP AB 52 l+z

South of Japan 1tr = 7O tn).
Ud iP 09 oz l+6.9
South of Japan (5 = 7O irn).

L969
Aug.

tt

Up iPKP 12 \8 26.T
Ner Guinea (h = 110 km).

sk iPKP 15 18 05.?
South Sandwich Island.s
(tr = 7O tm).

Up iP L5 jZ 36,3i 15 52 39.2is 16 01 23
nricr sec

t{x E 0.h 19
Iux N l.h Za
l&c Z 0,9 19
D = 7350 km = 66".

Ki iP
i
iS

s
Mx
l'fx

15 53 01.3
15 53 0\.5
16 02 rB
micr sec

N 0.3 I
E 0.7 L7
N CI.6 18

Ivbc 7. I.l 19
D = ?B0O kn = ?0".

sk iP 15 52 30.3
tn eP 15 ,2 52

eS 16 01 l+5

5

6

6

Japan. h = ll0 hn (Ltnrud).

Ki iP eI I+I 5Z.O
Molucca Passage (tr = 2O tn).

Uat iP 23 l+6 33.1+

ud, iP 00 20 lL.g

Up iPKP 0O ZZ 26.8
Ki ePIP oO ZZ 13
Sk ePI€ OO 22 ZT
Un iPIe 00 22 ZO.9
ud. iPI(P oo 22 33.3

Ki eP 00 4? 51Sk eP 00 l+8 1?
i oo l|8 al+.5

Un ep 00 48 13
Ud, eP 00 l+B 36
De eP 00 l+9 05
Alaska (n = 5O tcn).

Up

6

6SK

sk iP
].

Nor.bh AtLantic Oceaa (U = N).
M = 5.a (UprKi).

iP 18 ].1 !9.5

iP 20 3r |.t.T

Ud iP
i

De iP

L5 52 2\.5 C

15 52 2B.O
15 52 l.6.t

02 02 27,8
02 0g 04
02 03 37.5
02 03 29,7
02 02 l+9.0
02 07 13
02 02 \6
02 oT L6.2
02 02 I9.O

02 0B lt5
02 r\ 22
02u41
02 2t+ IT
(1 = leo tn).

Up iP
iLgI

Ki iP
sl( i (P)
Un iP

iS
Ud. eP

iS
De iP
Turkey (n = tl).

tln iPP
eSKS
isS
iss

Solomon Islands
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L969
Aug. 'l 1969

Aug.Itp iP 06 ,6 3r.6
nicr sec

P 7.t O,3 1r0
Ki iP 06 5' \2.8

nicr see
P zt o,r 1.0

sk iP 06 56 Lg.z
tln iP 06 j6 o7,o
ud iP 06 56 39.1+ cDe iP 06 57 00.5 c

i 06 5? l+0.8
Kanchatka 16 = f0 kn).
m = 6.2 (uprtci).

ud iPKP 0g 51 20.1
De iPKP 09 51 31.1 D
Fiji Islanas (h = 630 *n),

Ki iP
Ud. iP
Minctanao

Up iP
ipP
isP
iPP
is
iss

P
pP

(cont. )

05 1lr b9.8
05 15 1b.9

16 = 5O kn).

06 3B 21.8 C

06 39 03.3
06 39 2I+

06 39 55
06 l+l+ t8
o6 \t ST
micr sec

zr 0.\ 0.6
zt r.a 1.1

(cont. )
Up

s
s
s
t4x
IUx

IUx ?. 2.6 th
D = h55o km = hlo.

Ki iP 06 38 30.? c
i 06 38 57,7
ipP
ipPP
is
isS

nicr sec
81.4 3
N1.33
zL.3 h
E 1.? 15
N 2.O L7

06 39 r2.5
06 l+1 02
06 l+h 3lr
o6 h: :o

7

7

7

ud iP
Hindu Kush.

11 35 25.1+

Up iP 15 19 38.3

De iP Lj 22 58.9 C

Ki iP L5 t+t 1r,j
utl iP 15 l+2 U9.3

i t5 l+z 59.6
KuriLe Is1a,nd.s 1tr = t5O i<n).

Ki ipx 20 ,7 \6.8
iPs 20 5T 56.8iSn 20 58 29.9
iSe 20 58 ,3.7

IJn iSS 2L 00 35.9
ud i(rgl) 21 03 O?.5
Northwest Rusgia-Nornray bord.er
region.
0rigin time = 20 56 29.
E4>losion?

ln].cr sec
PEO.Bl+
P N 0,1+ It
PZ0.Bl$
P Zr 0.8 0.7
pP 2r 0.9 1.3
s Eh,L 6
s Nt.6 5
s 22.2 7
I\4:( E 6,7 9
lfx N 3.]. 13
llx Z 3.1 12
D = l+?OO kn = \2 !/2o.

Un iP 06 38 19.9 C

ipP 06 39 00.6
isP 06 39 23,t+
iPP 06 l+0 00
ipPP o6 ho l+?

is 06 4h 09
isS 06 t+5 25
isS 06 li? th

ud iP 06 38 38.0 c
ipP 06 39 20.5
isP 06 39 !1.5
iPP 06 I+o 22.8

De íS o6 4l+ l+\.5
Hind.u Kush. h = 200 tn (Upr
Ki,ttrorud ).
m=6,lrM=5.6(tJprKi).
M not corrected. for foeal
d.epth.

Ud iPe 10 26 09.8
iSe t0 26 zT.t+

Ki iPn 10 46 52.1+
iSn t0 l+T 52.3
il,st L0 bB It.3p = 560 km = 5.0-.

( cont. )
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t

ui, itt"'r 18 l? 83:t
l{orbhrnggt Russia.
Origin time = 10 b5 3lr.
&rplosionî

Ud = Ud.debolm, De = Delary

j.969
Aug. B tlp iP ao 58 tl.t c

ix 2L 0t \I.b
iPP 2L 02 37,3
isKs 2L 08 29
is 21 0g 45
i 211130

micr sec
P Z,r O.l 0.7
PP Zr 0"1 1,.3
sKs E 0.8 5sKS N 0.6 l+

Irlx E 2.2 19
![x I{ [.1 20
M:c Z l+,j A0^
D = 11800 kn = 106".

It Lt l+6

11 11 5l+.?
11 t2 29.1t
LL L2 r7,2

SKieP
i

th iP
Ud iP

Ep eEl(S 11 3ì 0l+

nicr sec
lrx E 0.9 19
l[:( N 1.7 AL
ltx Z L,1 18

Ki iPrP LL ú 5g.g
iPP lL 2g 0g.g
ePS It 38 06
eSXI(S 11 35 t0

nicr Bec

ix 21 01 07.I
iPP 21 02 08.h
ist(s 2t 0B 15
is 21 0g L8
iPKKP 21 t3 51.r

a.icr sec
P 7.r O.2 1.0
pP 80.3 6
pP 7, 0.5 7
PPEo.ST
PP Z L.? g

PP Zt O.7 2.2
sKs E 5.1 I
sKs t{ L.5 TS IÍ I.O lr
I\& E ll.5 21,
t{x t[ 2.lt 19
ì,lx 2, ?.1 L8
D = Ul+50 km - I03o.

th iP 20 58 01.3 C

í 20 ,g or.7
ipP 20 58 l+?.1
ix 21 00 h?.2
iPP 2L 02 19.3
í 2L0223
isKs 21 08 16

PP
PP
Mx
t[x
lirc

t{ 0.2 6
z 0.5 5E 2.4 23
N 1.1 18
z 2.o L8

LL 2T 50
11 3? 31u.|l3u

Ki iP
l-
ipP

isS
iPKKP

Ud iP
i

2A 57 56.\ C

20 58 00.6
20 58 l+lt

21 10 59
21 13 50.6
20 58 19.6 C

20 ,8 2\.2

21 01 2L.3
21 02 38.1
21 t3 38.1
20 ,8 2l+.6
21 02 17.0

IIn ePP
íPS
iss

ud iPP Lr 2? 10.?
iPXXP 11 37 5g.g

Soutb Atlantic Ocean (h = n).
m=6.trM=5.9(tlprKi).

ttp iSg 12 20 15.0
Ún iSg LZ 2A \j.j
Ud ilgl 12 21 10.7
Esthonia. hplosion?

rh iP L3 07 
'2.9ud iP 13 08 21.9

Japan (u = 310 tn).

Ih i(P) Ll+ 21 lt.l+
i 1\ Zb 27.3ud iP L\ 2t+ 2r.g
i rb 2[ 3g.t

trn iPS 16 h0 IL
chile (u = 35 tn).

ÚB iP 20 09 28.1+
ud iP 20 08 33.3
Atlaatic Ocean, off Portugal.

i(pP) 20 59 13.8
ix
iPP
iPKKP

De iP
iPKP

(cont. )
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L969
Aug.

Band.a Sea. b = 190 kn (rirlh).
a = 6.1+, M = 6.1 (UprKi). -

The pbases denoted. X beJ_ong to
tbe group of early PP-arrivalsr

Up iP ZI l$ LT.6

(cont. )
De iPP

Ki eP
i

Un iP
i

ud iP
i

Arctie Ocean.

Un iPe
ise

E:cplosion?

2I 02 53.0

ot+ 36 28
oh l+o b5.2
0l+ 3? 16.5
0,+ 37 22.L
04 38 ob.6
oh 38 lJ"l+

0l+ 50 lr?.8 c
olt 50 51.8

Ki iPn
iSn

12 2A 5T.T
12 2L I+'l,T

LZ 52 \9.1+
12 ,3 38.5

9UpiP
Un iP

9 Ud iP OO Zt 23.6
i o0 21 35.9

Up iPKP 05 35 5O.OKi iSKP 05 3B 14.9
Um eSI(P 05 38 27
ud iPKP 05 35 

'2.6Fiji Islanas (U = 5?0 kn).

iLgJ. IZ j3 ,3.O
O = lr?O km = \.2e.

Un iSe 12 55 ZO.I
Northwest Russia.
Origin tine = tZ jI \A.
frrplosion?

Up iP 13 3j rj.6
Ki iP t3 35 13.9
Un iP 13 35 l+2.1r
Ud iP t3 3j A;2.)+
Red Sea (b = N).

Up iP 13 jo 37.6
Ki iP 13 5t 05.8

ipP 13 51 1ll.8
micr sec

P Zt 0.1 l_.1+
Un eP 13 50 l+B

ipP 13 50 56.0
Utl iP 13 50 l+8.?

ipP 13 50 57.8
fnd.ian Oeean. h = 30 kn
(Ki ru:urua).

Up íP a6 29 39.I
is L6 32 55
il,(3.ar) 16 35 b3

mier sec
P zr 0.1 1.?
I{x E 0.6 13
l"Lc N 1.5 aj
l'{x Z Z.O 16
D = 1950 h = lT L/Zo.

Ki iP t6 3t 05.9
micr sec

M:c E 1.0 13
( cont. )

Up eP
Ki iP
Ltn iP
Ud. iP
Italy (h = t{).

09 2\ 57
og 26 26.9
09 25 l+8.5
09 2r+ ,3.5

ud iPKP 10 23 10.2
De iPKP IO 23 AZ.5
Tonga-Kermad.ec f slancls
(tr = 390 tnr).

H:lbil:":,T8;:"
Origin time = 72 03 29.

KiK iPn
iSn

12 o4 40.9
L2 05 3r.g

P = 110 km = h.6".
un6. isn Lz 06 zL.tl

i 12 06 3T.g
. isg 12 o? 05.1
(cont. )
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t969
Atrg.

1969
Aug. 10( cont. )

Ki nicr sec
l[x N 0.9 lz
$lx Z 1.7 13

Ijn iP 16 30 23.0
is 16 3l+ t5ual iP t6 zg \6.5
i L6 zg 57.9i 16 3O 06.3

De iP L6 A9 08.1+
Yugoslavia (n - 25 kn).
M = b.? (uprri).

Up iP 1? 05 10.3
Ki eP 1?063?

i t? 06 5l+.\tln iP 17 05 50.0i LT 06 oz,t+
ud iP u 05 13.5

i 17 05 rg,3
Yugoslavia (b = 20 kn).

Ki iPKP 18 l+? tO.o
South Sandrich IsLancls
(u = t5 tn).

ud i(rgl) 20 O? b5,l+
Northwest Russia.
Origin time = A0 01 15.
E:cplosion?

05 12 37.2
05 12 h8.1
05 Ì3 00.3
05 12 33
05 12 56.1+
05 L2 5\.8
o5 12 ,O.l+
05 t3 13.3

Buma (h = N).
The phase X is larger than p
a.nd arrives 23 sec after p.
Either it is pP, suggesting
a focal clepth of 90 lcn, or
it is the P of another shock
in the sane plaee.

Up iP tj 51 49.3
Ki iP 15 

'2 
z]-,'t+

sk iP 15 52 ]-7.7
Un iP I, 52 03.9
ud iP t5 52 0I.7
Ind.ian Ocean (tr = w).

ud iP 18 38 01,3

Up iP 18 50 l+3.1+

Ki iP 18 49 50.1
Sk iP 18 50 Al+.4
Un eP 18 50 16
Ud. ip 18 50 l+5.0
De iP 18 51 06.7
Al-eutien Islands (h = N).

up iP 21 20 1L.B
Ki iP 2r rg \6.5
Un iP 2! 20 O7.3
ud ip 21 20 37.6
Kurile fsland.s (h = e0 tm).

Up iF ZI 20 t6.I
Italy.(h = 30 kn).

Ki iP 2r \6 25.9
l,lariana fslands (n = 120 tn).

Up eP 0t 26 37
Ki iP oL 25 \6,7
Ud iP 0L 26 l+0.5
Aleutian fslancls (h = w).

Ki eP 03 ut 52
un iP 03 L2 09.?
Japan 16 = 7o trn).

tlm iP 0? 31 LB.8

Up iP 13 4h 0\.9
Ki eP 13 l+4 h2
Sk eP 13 l+4 l0
Urn iP 13 Lh 2?.0

eS 13 53 l+6

Ud. eP 13 h3 5?
Atlantie Ocean (h = N).

Up iP 13 5p 08.?
i 13 59 L2,3
iPP t3 j9 Aj.)+

micr sec
P zt o.1 0.8

(eont. )

10

10

10

Ki iPn
iSn

Sk elgl
i

Ih iSs

20 02 25.6
N 03 tg.g

20 06 2r
20 06 25.9
20 05 10.6

10

iLsl 20 03 45.5g = 100 km = l+.5' .

11

11

10 Up iP
í
ix

Ki eP
iX

ttm iX
Ud. iP

ix
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Ih = IJppsala, Ki = Kiruna, Sk = Skalstugan, tlm = Umeàr

];969
Aug. 1l-

Ud = UddehoLn, De = Delary

(cont. )
Up

t\,lx

l'fu
Mx

Ki iP

P

I{x
l{x
lrfia

SK iP
i

ttn iP
Ud iP
De iP

ipP
i

upi
iPe
i
ise

Ki ellg1
iss

ski
iLgl

(cont. )

ricr sec
E 0.6 t5
N 0.7 t2
z a.9 12

lL 0o 36.0
raicr sec

7,t o.I r.2
E 0.6 15
N 0.,l+ 12z0.6 u

13 ,9 \9.6
f3 59 53.0
13 59 5?.9
13 59 08.1+
13 58 23.4
13 58 3h.?
13 58 48.1

18 3l+ z8.z c

19 30 1l+.2
19 30 55.2
19 31 13.9
19 31 5l+.9
19 35 ltlr
19 36 13.8
19 33 40.8
19 33 59.1

( cont. )-
tln iS^

ise
Ud il,eL

iRe
De iPe

ise

Ud. iP
Virgin fslands

Lln iSS

19 33 38.3
19 3l+ 03.?
19 32 L5.2
19 32 56.r
19 30 10.6
19 30 52,5

20 27 \3.6 C

20 ?7 2]-.g
20 27 l+\.0
20 27 52.7
20 2T 26.I
(tr = tt).

20 36 r7Ital-y (h = N).

];969
Aug. 11

Southern Baltic Sea.
brylosion?

11 Ki iP
SK iP
lrn iP

t

It

11

20 57
20 5T
20 57
20 58
20 57
(tr =

11 Ki eP
sk iP
Um eP

1

uar iP
Virgin

South Atlantic Ocean (h = N).

38 15
38 26,0
l+r f6

20
20
20

Utt eP
i
e

5t+

32.It
5h
10.2
36.0

10 knù).

11

fslancls

Up iP AL 09 j6,I+
Ki iP 21 Og LO.?
Um iP 21 09 31.1
Uti iP 21 10 OA.1
Kurile fslands (fr = 25 tn).
Ki eP 2t LZ 32
Um iP 2L IZ j3,z
ud iP 21 13 2\.0
Kurile fsLancts (5 = aO tn).

Up iP 21 19 0l_.8
Ki iP 21 18 16.3
Um iP 2t 18 3?.1

í z1 18 113.6
ual iP 21 19 O?.9
Krrrile fslancts (tr = ?O kn).

up iP ZL 32 5Z,IKi iP AL 32 O6.t
Iln iP ZL 32 27.2
(eont. )

11

15 52 l+2.6
15 53 10.8
15 50 27.\
15 50 50.0

De iPS 15 50 3A.7ise rj 50 5a.6*iBry-. -.-- _---jrEff --?--T-a
D = 22O km = 2.0".

Origin time = L5 I+g 53.
The cleer Rg recorded at Ud
and. De may suggest that this
is an expJ.osion.
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Up = Uppsala, Ki = Kiruna, Sk = Skalstrrgan, Un = lJ:neàr Utl = Ud.deholn, De = Delary

];969
Aug. 11 (cont. )

ud iP 2L 32 58.2De iP ZI 33 Lr.T
Kurile Islancls (h = aO kn).

l969
Aug, Ll (cont. )

sk iPl
iP2
iP3
iPl
iP1
íP2
iP3

2t 38 22.3
21 38 32.1
21 38 36.?
21 38 o6.lr c
21 38 36.8 C

21 38 l+6.3
21 38 50.5

up iP 2t 37 40.0 cí zr 3? l+?.6
nicr secpNO.lr3

P 7.A.7 3
P z, o.\ 1.0

Ki iP 2t 36 5l+,1 C

micr sec
P80.5 l+

P $0.4 5
P 7. I.I 4
P Zt O.3 1.0

sk iP 21 3T 2g.g e
Um iP Zr 3T 14.8 c
Ud iP 21 3T I+5.9 C
De iP 21 3B 04.0 C
Kurile Islariats (tr = !5 tx1).
n = 6,5 (uprtci).

up iPl 21 3B 3o.g c
iPz 21 38 39
iPp 2t l+1 28
iPa 2t l+3 28
is 2L )+7 35
iPs 21 l+g 03

nicr sec
P(3) E 38 18
P(3) N 6\ 18
P( 3) Zt 2.T O.7
s E8g t6
sN1201g
Mx E 860 L6
Mx N 1060 1g
D = T6jO km = 690.

Ki iPt zI 37 t+5.3

Um

ud.

De iPl 21 38 56.0
íP2 21 39 05.6

Kurile Islands (h., = 15 kmr
he = l+5 km, h" = 3O tn).
m-= ?.8, M = d.t (UprtCi).
n and. M refer to shock 3.
Three successive onsets of
P (P1, P2, p3) witir
amplitudes increasing in
this order. - The E- a^nd N-
nmplitucles at Up have been
measured. on Wiechert recordc
in this case (otherwise on
long-periott Benioff ).

2I l+T ]r0.2
nicr sec

zt o.5 1.0
zI l+6 2:-.'11
21 l+? OO.O
zt )+6 \6.5
2J" \7 16.9 c
2r \7 3\.5

Kurile fslands.
Origin time = ZI 36 OB.

Up11

P
Ki iP
SK iP
Um iP
Ud. iP
De iP

Approxinate origin tines are
given for those aftershocks,
which have not been reported

Up11

by the USCGS.

Pzl
Um iP
Uil iP
De iP
KuriLe Is].and.s.
Origin time = 21 3&.Al+.'-
Un iP' zI jo L1.A

Up iP zr jr j6.3
m]-cr see

P zt o.g 1.0
Ki ip 21 5t 11.1

ml cr sec
P zt 0.6 1.0

(cont. )

2I l+9 26.1+
micr sec
0.3 0.6
21 \9 01.?
21 l+9 31.8
2r I+g \g.g

iP3
iPa
is

2L 37 59.2
21 hL hg
2r t+6 rg
micr sec

Pl Zt O.5 1.0
P3 ElB 8
P3NzL9
P3 250 B
P3 z' 3.9 1.0
i{x E 3l+0 L5
Mr( N l+10 tB
Iqx Z 1100 Zz
D = 6900 km = 620.

(cont. )
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up = IlPpsalar Ki = Kiruna, Sk = skalstugan, un = tJneàr ud = utideholn, De = Delary

1969
Aug. It L969

Aug. LL (cont. )
Ud. iP

SK iP
Illx iP

ipP
Ud iP

ipP

22 05 06.6
Kurile fslands.
Origin time = 2L j3 59,
m_= 6.2 (uprKi).

(cont. )
Sk iP 21 5L bI.6
th iP 2I jt 31.A C

i 21 51 3l+,tUd iP ZL 52 OZ.l+
De iP ZL jZ ZO,j
Kurile Isl,a^ncls (U = tt).
m = 6.8 (UprKi).

Up iP pL 52 ZI1.,
nicr sec

P zt 0.2 O.B

tlp iP 2t 5l+ 2l+,8
micr sec

P 7,t o.r o.5
Ki iP zL j3 39.5

ipP zt i3 ]>o.T
nicr secP zt o,2 1.1

Ud iP
De iP
Kurile fslands. h = l+O kn (ICi).
0rigin time = Zl lg 23.
.9.= 6.3 (lrp,Ki).

21 54 30.3
21 5l+ h8.lt

22 06 29.8
22 06 I+T.I
2? 08 5\.3
micr sec
0.2 1.0
0.1 0.8
22 05 \\.2
22 05 5\.9
nicr see
o,2 l.L
22 06 19.1+ C

22 06 03.9
22 06 r5.o
22 06 35.8
22 06 I+6.6

11 Up iP
1
iPP

Pz,
PP ZI

Ki iP
ipP

PP ÌZl

Jepan. h = l+0 kn (XirujnrUd).
m = 6.2 (UprKi).

ttrn iP ZI
Kurile Islands.
Origin time = 21

58 30.8

l+7 5r+.

iP 22 0g 25.0

Up iP 22 10 0l+.4
micr secP zr o.l 0"8uat iP 22 10 10.9ipP 22 Lo zz.o

Kurile Islands. h = l+O kn
(ua).
Origin time = eI 59 OZ.

Up iP ZZ IZ irg,g
nicr sec

P 7.t o.r 1.0
Ki iP 22 11 3l+.0

ipP 22 IL ,+6.6
micr sec

P zt 0.r 1.0
uri iP 22 t2 26.3
Kurile Islands. tr = b5 kn
(Ki ).
m = 6,0 (Upnri).

Unr iP ZZ I\ \B.z
í Z2 1l+ 5l+.8Kurile Island.s.

0rigin time = 22 Ol+ il-.
iP 22 rB o7.g

micr secP zt o.r 0.8

Ki iP aL
Kurile fslands.
Origin tine = 21

59 3l+.8

19 t9.

Pzl
thn iP
Kurile Islalcds.o"u:::ti j 3L\::--

iP 22 03 06.1

P
sk iP
Un iP
(eoat. )

22 00 \6.6

22 02 03.0
nicr sec
0.L 1.1
22 02 24.0 C

22 05 O]-,A
nicr see
0.1 0.5
22 0b 1l+.5
micr sec
o.2 1.5
22 Or+ |,0.6
22 ol+ 35.t

11
iP

UB

Pzr
Ki iP

zl

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

t969
Aug. 11 t& iP 22 ZL Lj,B

Ki iP 22 20 3O.5
Ltrn iP 22 20 l].t
Ual iP 22 ZI ZL.j
Kurile Islande.
Origin time = 22 lO th.

th = t}neàr Ud. = Uclclehol-n, De = Delary

t969
Aug. 1l

Ijn iP
Kurile Islancls

Up iP
UtT íP
Krrrile Islancls

22 2L 30.6
(h = $).

22 26 l+5.9
22 26 5]-'.3
(h = N).

22 29 25,9 c

2Z l+l+ 5j-,3
22 U+ Î,6.8 c

(cont. )Ki iP

Pzl
sk iP
Un iP
Ud. iP
De iP
Japan (h = N).

Ún iP

U(i iP

Up iP
ipP

22 52 zL,g
nicr see
0.1 1.0
22 52 56.T C

22 52 l+I.7
22 53 r3"L
22 53 2g.g

22 5l+ 20,0

22 58 tr3.6

23 00 37.2 C

23 00 l+8.6
nicr sec
0.L 1.0
22 59 5L.8
23 00 02.3
micr sec
0.f 1.0
23 oO 27
23 00 12.1+ C

23 00 43,1 c
23 oo 54.\
23 01 oo.g
23 0l_ 10.1

11

l1 Up iP ZZ 38 51.0 C

ipP 22 39 02.3
iPP ZZ I+I A3.o

nicr sec
P zr 0.1 0.6

Ki iP 22 3g 06.5
ipP 22 38 LT.I

nicr sec
P zt 0,I 1.0

Sk iP Zz 38 l1r.3 cipP 22 38 ,z.rIJn iP zp 38 26.6 c
ipP 22 38 37.jud iP 22 38 55.6ipP 22 39 0B.l+

Japanlh=h0h(UprKir*,
IJnrud).
n = 6,1 (uprri).

Up iP
Ucl iP

PZI
r(i iP

ipP

Pzl
Sk eP
tln iP
Ud. iP

ipP
De iP

ipP

Kurile felands.
Origin time = ZZ 33 ,+9.

Up iP 22 l+6 OZ.7
Ki iP 22 I+j tI+.6
Un iP 22 l+j 37,7Ud iP zz \6 08.6 c
Kurile Is1ands.
Orígin tine = ZZ 35 Ot.

Up iP zZ ,+7 36,8Ilm iP ZZ \T IZ.O
Kurile fslands.

::ts." .11" = ,, 39 35.

Up iP
(cont. )

0rigin time = ZZ 5I 03.--_.---\
11 De ip 23 il-5i.1
IL tlp iP

Ki iP
Um iP
Ud iP
Kurile fslands.
Origin time = ZA jZ ZO.

Kurile fslands. h = \O kn
( Up rKi ,Ud rDe ) .
Origia time = ZZ \9 35.

iln iP 23 Ol_ lig,O
ud. iP 23 C2 LO.z
De iP 23 OZ 3I.g
KuriLe Island.s.

23 A3 2t.7
23 02 35.8
23 02 56.8
23 03 27.8

iPUp

P
Ki iP
sk iP
(cont. )

23 0t+ |,8.5
nier sec

zt o.r 0.6
23 0l+ 11.9
23 ol+ 48.lr

m = 6.0 (uprKi),

22 53 06.6 c



-L,t -
llp = Uppsala, Ki = Kiruna, Sk = SkaLstugan,

]'969
Aug. IL (cont. )

ttn iP 23 OI+ 32.7ud iP 23 05 0h.6 cDe iP 23 05 22.7
Kurile Islancts (tr = 6O tn).

23 05 23.3
23 05 06.9
23 05 53.8

IIn = tlne&r Ud. = UddeboJm, De = Delary

L969
Aug. ft Up iP

Un iP
Ud. iP
De iP
Kr.rrile Isla,trds.

23 12 02,2
23 Lr 36.6
23 12 08.0
23 12 29.1+

uUpiP
ttn iP
De iP

Up iP 23 08 10.3
ipP 23 08 19,9

Ki eP 23 o7 a6
iFP 23 o7 36.7Un ipP 23 OT 5,6.2Ud eP 23 08 t6
ipP 23 08 2j.6

KuriLe Islands. h = 35 ha
(up,K ,un).
Origin time = 22 rT Og.

23 08 32.9
23 07 4B.t c
23 08 23,3
23 0B 08.1
23 08 3B.g
23 o8 56.5

P
iP
iP
ipP
iP
iP
ipP

Kurile fslalxd.s. tr = l+5 tn
(unrDe).
Origin tine = 22 j9 OO.
m = 6.1 (uprKi).

Up iP 23 LO jr.g
i 23 l_1 oL.g

ud iP 23 11 0?.6
De iP p3 LI A\.j

ipP 23 11. 34.I
Kurile fslands. h = 35 kn (De).
Origin time = 22 19 i,8.

Up iP A3 13 59,3 C

ipP 23 14 12.0
micr see

P z| o,2 0.?
Ki iP 23 13 13.L

micr Bec
P zr o.2 0.9

Sk iP 23 13 119.3 C

ipP 23 th 0o.l+
Ún iP 23 t3 3j.tUd iP 23 1l+ 05.1 CDe iP 23 th a3.3 c
Kurile fsland,s. tr = l+5 h
(tlprsk).
m = 6.1+ (uprri).

De iP 23 tj Zz.z
i(pP) 23 L5 32.t1

iP 23 13 19.3

iP 23 L7 16,7

iP 23 17 27,8 c
i(pP) 23 r7 39.3

iP 23 rg 3z.L c

1t_

It

11 Up iP
Ki iP
sk iP
tttn iP
Ud iP
De iP
Kurile Isl,ands.
Origin time = 22 j7 3].'. tr 1] De ip 23 f6 31r.3

Up iP

Ki

SK
ttu

Ud
De

11 De

11 Ud.P

iP

11 tlo

11Um
De

11

l_1

23 10 02.1 C

nicr sec
zt 0.L 0.6

23 09 1?.b C

nicr sec
zt o.L l.o

23 Og 52.6 C

23 0g 37.6
23 09 b9.1
23 10 oB.5
23 10 25.9 C

23 tO 37.9

iP
iP
i

23 21 3L.6 c
23 22 2B.B
23 22 3\.3

Kurile Island.s.

t:5
iP 23 2I t+2,9

Up iP 23 23 L7.11
ipP 23 23 27.5

Sk eP 23 23 O7
Um iP 23 ZZ Î'2.7

ipP 23 23 03.3
ucl eP 23 23 pz

ipP 23 23 33.9De iP 23 23 I+O.j
i 23 23 ii.o

Kuril-e Is].ands. h = lr0 tu
(Uprtttlrutt).

"__'9rrein"tiloe. i 23 12 t5.._

Origin time = 23 Ol OO.
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Up = Uppeala, Ki = Kiruna, Sk = SkaLstugan, Um = IJmeàr Ucl = Udcleholn, De e Delary

]:969
Aug. Lt

t969
Aug. 11Up iP 23 Zj jj.a C

Ki iP 23 25 IO,3
ipP 23 25 ZL.ll

nicr sec
P zr 0.1 1.0

tln iP 23 A5 31.1
Ual iP 23 26 ot.b c
De iP 23 A6 L9.z
Kurile Islands. h = b0 kn (Ki).

Up iP 23 27 5O.jipP 23 zB oz.rKi iP 23 27 05.5Un iP 23 2T Zj.6
ipP 23 27 37,LUd iP 23 27 ,6.jipP a3 a8 o?.8

Kurile Islands. h = h0 tm
(Uprtinrud).

Up iP 23 zB z6.aUn iP 23 A8 01.9Ud iP 23 AB 3Z.g
Kurile Island.s.
Origin time = 23 LT Z| .

(cont. )
sk iP 23 32 39.2ttm iP 23 32 23.L

ipP 23 32 33.6Ud iP 23 32 5Z.g C

ipP 23 33 0\.6
De iP 23 33 ].t.IipP a3 33 zr.a
Krrrile Islands. h = lr0 fn
(UprKi rumrUd rDe ).

Ki iP 23 32 2g.B
ipP 23 32 41.0

Ud iP 23 33 21.3
ipP 23 33 31.1

Krrrile Islands. h = 40 h
(Ki,ua).
Origin time = e3 ZZ 13.

11 Up iP a3 35 38.6
ipP 23 35 ,+7.9

m]-er sec
pP zt 0.r 0.?

Ki iP 23 3l+ 5l+.6
ipP 23 35 o2.g

Sk ipP 23 35 38.1Um iP 23 35 I3.0
ipP 23 3j Z3.z

Ud iP 23 3j 't+j,z
ipP 23 3i ,3.8De ipp A3 36 L5.z

Kurile Islands. h = 35 kn
(UprKi,Ilnruci).
For severa.l of the after-
shoeks, pP has larger
anplituttes than P.

iP
ipP

P

iP
ipP

P
iP
ipP
iP
ipP
iP
ipP

Up

Ki

sk

Tfo

uat

23 30 05.3 C
23 30 L6.g
nicr sec

zr 0.L l_.0
23 29 Lg.g
23 ?9 3L.7
micr sec

zr 0.1 1.0
23 29 55.3
23 30 06.9
23 29 \o.g
23 29 52.0
23 30 tL.2 C
23 30 22.9
23 30 28.9
23 30 l+0.2

11 Up iP
Ud iP

23 39 11.3
23 39 17.0

Kurile Islands.
Origin time = 23 Zg 09.De iP

ipP
Kurile Islands. h = hO fn
(UprF rSkrt mrud,rDe ).
m = 6.0 (UprKi).

Up iP 23 32 \T.IiBP 23 3e ,B.jKi iP A3 32 OZ.r1ipP 23 3a L3.j
n:ier secP zt o.I 1.0

(cont. )

1l Up iP 23 l+L O7.7
ipP 23 hI 19.5

Ki íP 23 \O zZ.7
Sk eP I l+O 59tirn iP e3 I+O l+Z,g
Ud iP 23 41 l_3.9
De iP 23 Lt 31.3
KuriLe fslands. n = h5 nn
(up).
Origin tine = 23 30 06.



Uppsala, Ki r Kiruna, Sk =
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Skalstuganr Un = Urueà, Ud. = Udd.eholm, De = Dela,rryup=

1969
Aug. Up iP 8 I+5 L2.7 C

ipP 23 l+5 al1.t
isP 23 I+5 29,1+

nicr sec
P zt o,r o.B

Ki iP 23 \\ zT.L
ipP 23 bh 38.1+
í I lrl+ 5l+.0

nicr sec
P zt o.2 1.0

Sk iP 23 I+5 OZ.9
ipP 23 \j L,+.2

Lte iP Z3 !4 l+B.f
ipP 23 l+l+ 59.1+Ud. iP 8 l+5 19.3 CDe iP 4 l+5 3?.1 C
ipP 23 [5 U8.1

Kurile fslands. tr = l+O fn
(UprKi r*,rUmrDe).
m = 6.a (Uprri).

Up iP 23 \7 te.1
ipP 23 4? at.B
iPcP 23 !? 3l+.8Ki iP z3 \6 ZI.t+
ipP 23 l+6 37.2Sk iP 23 I+T OZ.3

Un iP 23 46 l+8.1
ipP P3 \6 l:,.tUd iP A3 4? 18.9

De iP 23 4? 3g.h
ipP 23 !? l+8.I

Krrrile Islands. h = 35 kn
(UprKi rttrnrDe).

Up iP a3 53 03.9
nicr sec

P zt o.r 0,6
Ki iP 23 52 rg.6

micr sec
P zt o.2 1.1

sk iP 23 52 55,0
ipP 23 53 06.3

Un iP 23 52 39.6
Ud. iP 23 53 to.l+
De íP 23 j3 28.3
Kurile fslanits. h = 4O tst
( st).
m = 6.2 (uprKi).

Up iP 23 j9 Lz.7Ki eP 235827
Um iP 23 jB I+7.2
Ud. iP B j9 19.3 cDe iP 23 59 3T.t
Kurile Islands.
0rigin time = 23 l+8 11.

1969
Aug. 11

tt 11
-L2

(cont. )
Uct iP

1
De iP

i
Japan (h = N).

Ud, iP

up ""-iF**
Ki eP
SK iP
Un iP
Ud iP
De iP

Pzl
SK iP

ipP
Um iP

ipP
Ud ipP
Kurile fslands.
(uprKi rSkrUm).
Origin time = 2

23 50 3g.g
23 50 \5.2
23 50 58.3
23 51 08.4

23 52 09.5

51. B
06
l+1.5
26,8
57.7
l-5.6

lL.2
2?.)t
26.1r
37.7

mcr sec
0.1 1.2
00 00 01.2
00 00 12.1+
23 59 \6.6
23 59 56.9
00 00 29.1
tr=hokn

u
11

11

11

59
59
59
59
59
00

23
23
23
23
23
00
(tr

11 Ki iP
il[ iP

Up iP 0O O0ipP oo ooKi ip n1gipP n i9

23 l+7 09.1
23 h? OB.5 c

cup iP 23 ll? 58.4ipP 23 b8 09.1
tln iP 23 l+? 33.9Ud. iP A3 l+8 0l+.9
Kurile Island,s. h = Lo kn (Up).
Origin time = 23 36 57.

Kririle fsland.s N).
tt11

-r2

11 Up iP
l-

P
Ki iP

i
sk iP
{}3 iP
(cont. )

23 50 33.9
23 50 h9.l+
micr sec

zt o.l o.g
23 \9 ,+9.9
23 \g 56.2
23 jo ZI+.j
23 50 0g.B



Up = Uppsala, Ki = Kiruna, Sk =

tlp iP
Um iP
Ud. iP

-20-
Shalstrrganr lh = Ilneà, Utl = Ud.deholm, De = Delary

]':969
At€. 12 o0 03 o5.g

00 02 lr0,?
00 03 1r.B

L959
Aug. LZ (cont. )rtu iP

Ud iP
00 22 01.L
oo 22 32.5Kurile Island.s.

Origin time = 23 jZ d1
(Aug. ll). 

.^ --.,''-*@-*-.--,

Kurile Island.s.
Origin time = 0O IL 25.

12 Up iP
Ki iP
sk iP
Um iP
Ud. iP

L2 Iip iP
1

oo 04 05.1
00 03 20.2
00 03 55.3
00 03 U0.1
00 0l+ 11.3 C

Kurile fslands.
Origin time = 23 53 03

_lly:*l'li --__**-..'...','.....*

Ki iP o0 23 13.7sk iP oo 23 06,l+um iP o0 23 18.5

Up iP oo 26 3:,.2Ki iP oo 25 \j,j
nicr secP zf 0.1 1.0

Um iP 0o 26 06.0Ud iP oo 26 37.2De iP oA 26 5\.9
Kurile Islands (tr = 3O trm).

Up iP ao 26 Z7.z
Uat iP OO A6 33.jDe iP OO 26 5:,.zKurile fslands.

isKs 0o 1? ol+

micr sec
P zt o.! 0.8
sKs E 1.8 3Ki iP Oo 06 13.0
i oo 06 50.3

micr sec
P zt 0,6 1.0Sk iP 00 06 33.6
isKS oo 1? 13.gL[n iP O0 06 16.6Ual iP oO 06 36.?eSKS 00 1T 15De iP oo 06 \Z,zi oo 06 \?.3

Molucca Passage (fr = 35 fn).
m = 6.8 (UprKi).

00 06 28.1
00 06 39.1+

iP o0 0B 1g.oiP 00 0g 2h.0i oo og 36,g

iP oo 1g .11.g

00 18 53.9
0o 18 2g.1
00 19 00.3
00 19 18.1+
00 19 4l+,lt

Origin time = 00 L5 2l+.6

L2 Up iP oo 29 o2.o
ipP oo 29 tz.jUd iP 00 29 OB.l+
ipP oo 29 19.1De ip OO 29 Z:2,g

Kurile fslands. h = l+O kn
(upnUo).
origin r*":LU ql,__

-^'-----<é

12 tlo
De

Kurile Islands.
Origin time = O0 O? 52.

12 Up iP
Ki iP
Um iP
Ud iP
Kurile fslands

12 Up iP
Ud. iP
De iP

12 Up iP
ipP

P
(cont. )

oo 30 10.3
0o 29 25.I
0O 29 l+5.1+

o0 30 16.5 c
1rr = 6o tn).

oo 31 30.6
00 31 36.1+
oo 31 53.\

oo 36 45.6
oo 36 5g.O
micr sec
0.1 0.6
oo 35 59.7
nicr sec
0.1 1.0

L? Up iP
Itrn iP
Ud iP
De iP

I

Kurile fslands.

De i(p)

Up iP
(cont, )

00 20 40.2

oo 22 25.7

Pzl
Ki iP

zl



_21 _

Up=tlppsalarKi=Kirunar*=Skalstuganrurn=lJneé,rUd.=Ud.deboJ.mrDe=Delary

1969
Aug.

"Lzupip
Ki eP
Un iP
Ud. iP

12 (cont. )
sk iP 00 36 35.1+

ipP 00 36 l+6.6
Ihi iP 00 36 20.I

ipp o0 36 32.6
Ud. iP 00 36 5.L,6 C

ipP o0 3? 03"?
De iP 0O 3T 09.1 C

ipP oa 37 ZZ.8
Kurile Islands. h = 45 klx
(UprsldrtlorUdrDe ).
m = 6.1 (I&rKi).

12 Up iP 00 h0 3J..?
ipP 00 l+0 b3.h

Ki ip o0 39 h?.3
Lh iP 00 l+O 0?.1

ipP oo ho 1B.B
Ud iP 0o l+o 3?.?
Kurile fslands. U = l+5 Un
(uprun),

:.'969
Aug. 12 01 02 39.6

01 02 l+6.h
01 02 38.1+
0t 02 l+5.3
01 03 00.2
01 03 11.7
01 02 33.6
01 02 55,1
01 02 58.1

Lo km).

Up iP
L

Ki iP
1

sk iP
1

Un iP
Ud. iP
De i(P)
ribet (h =

t' t2 ud ip oo b3 13.6
n !2 Ud, iP oo l+? 3g.0

LA Up iP OO l+B \5.3
Ud iP 00 LB 51.3ipP 00 l+9 0i..9
Kurile Islands. h = l+O kn
(ua;.

-*__ 
Origin tine = 0O 3? 4j*.

" 12 ltp ip 01 oL l+0.1
uLcr sec

P zt o.r 0.5
Ki iP 0t 03 55.3

iPP 0L 0l+ 06.3
In1cr sec

P zt 0.L L.o
Sk iP ot 0b 30,5 C

iPP 0l- 0l+ 41.5
Un iP 01 Ol+ 15.3

ipP 0L Ol+ 26.6
Ud. iP 01 Ol+ l+6.1

ipP Ol 0l+ 5?.2De iP 01 05 03.5 C
Kurile Islands. h = l+O tn
(Ki rskrunrUcl).
m = 6.1 (uprri),

Kurile fslands.
0rigin tine = OO 39 Ar.

L2 llp ip 0t 06 3b.3
ipP 01 06 l+U.2

Ki iP Ot 05 50.2
ipP 01 05 58.6

Uro iP 0I 06 f0.5
ipP 01 06 19.5

Ud iP ot 06 hO.6 C
ipP 01 06 50.5De ip oI 06 5g.B

Kr.rrile fslands. h = 35 kn
(UprKi,IlmrUd).
Origin tine = OO 55 33.

-

L2 Up ip 0t 09 0?.9
u.l iP 01 0g 15.3
Kurile Islands.

_ _ Origin tine = O0 58 06.

-

oo 50 29.1
00 \9 l+0

00 50 02.1+
00 50 33.1+

tt la up ip
Ki iP
tln iP
Ud, iP

0o 52 09.3
00 51 21r.0
00 5t \l+.a
o0 52 t5.2 C

Kurile Islands.
Origin time = 0O l+1 0?.

Up eP 01 01 03
Ki iP 0t oo b3.?
{trn iP 0t OO l+B.a

i 01 oQ 53.6Ucl iP 01 OI 08.0
Molucca Passage 15 = !O kn).

12 llp iP
Um iP
ud. iP

ipP

01 12 43.9
0l_ 12 l_g.g
01 12 l+9.9
01 13 01.2

Kurile fsland.s. h = lro kn
(ua1.
Origin time = 01 0l 42.

T2
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Up - Uppsala, Ki = Kirunal ft = Ska-lstugan, IJn = Uneàr Ud. = UctdeboJ^n, De = DeIary

L969
Ang. L2

L969
Aug. 12

L2

up iP 0r L4 09.8 c
ipP 0I 14 20.6

Ki iP 0L L3 25.0
micr sec

P 7,t o.r L.2
sk iP 01 rl+ 00.2
ttrn iP 01 13 l+5.1 C

ipP 01 t3 55.7
ud iP 01 LL 16.1 c

ipP 01 1l+ 26.9
De eP 01 th 33

ipP 01 l\ l+3.9
Kurile Island.s. tr = l+0 irn
(Uprt nrUdrDe ).

Up iP 01 L\ 29.7
ipP 01 lb li0.3

nicr sec
P Zf 0.1 0.6

Ki iP 01 13 !lt.3
nicr sec

P 7.t O.L 1.0
sk iP 01 lb 19.?
Urn iP 01 11 Oh.l+

ipP 01 rl+ 15.5
ud, iP 01 14 36.2

ipP 0I 1l+ 46.?
De iP 01 14 53.5

ipP 01 15 05.3
Kr:riLe Islands. h = l+0 kn
(t4rrtnrUarDe).

( cont. )
Ki iP 01 23 08.5
Iln iP OL ?3 29.O

ipP 0r 23 b0.6
uar iP 0L 23 59.3
Kurile Is1a.nd.s. u = h5 tn
(rn).

" t2 uat iP aL 25 aT.r

" 12 up iP or 28 33.5

tt 12 Lh iP
ud iP

or 29 06.6
0r 29 37,6

Up iP 01 39 28.8 C

micr 6ec
P Zt O.! 0.6

Ki iP 0I 38 l+3.5
micr sec

P Zr 0.1 1.0
sk iP 01 39 tB.5
Um iP 0I 39 0h.T
ud iP or 39 34.9 c

ipP ol 39 u5.2
De iP 0L 39 53.2
Kurile Islands. n = lr0 kn
(ua).
m = 6.1 (Uprfi).

Up iP
Ki iP
Sk eP
ttn iP
ud iP
Kuril-e feland,s

up i(P)

Up iP
Ki iP
sk iP
tn iP
UtT iP

01 h6 oo.l+
oI l+5 L5,?
01 b5 5r
oJ- l+5 35.1
01 46 06.T
(h = $).

01 bg 5[.]
0L 53 51.9 C

01 53 05.9
01 53 42.3
ol 53 26,7
01 53 57.9 C

Kurile Is].arids.
origin time = OL \2 50.

T2

c
c

t2

L2

Um

Up iP
Ki iP
Um iP
Ud, iP
Kurile Islands.

or 15 \]..6

0L 21 18.0
o]. 20 31.8
01 20 52.3
0l 21 23.1t

iP

T2

L2

12 Up
Ki
tto
ual

iP

iP
iP
iP
iP
ipP

Kurile Islands.

Up iP
(cont. )

01 20 36.1

01 23 26.8
or 22 \0.6
01 23 02.0
01 23 33.0
OI 23 l+2.5
n = 35 l@ (ud),

01 23 53.8

c
c
c

01
01
01

up iP
Ki iP
SK iP
(cont. )

5' 29.6
5' 3r.I+
55 \5.r

Kurile fsLand.s.
0rigin time = 0L 1B 30.

Origin time c 0L 03 Z?.
g = 6.L (tlprKi).

Origin time = 01 10 15.

L2

t2
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up = ttppEalar Ki = Kirulra, sh = Skarstrrgan, t'h = t'[ne&r ud = udcteholn, De = Delar-Jr

L969
Aw.

];969
Atlg. 12 tlp iP OZ l+Z 20.1 CKi ip OA l+t 33.2sk iP 02 \z O9.r+

Un ip 02 l+L Ib.OUd iP 02 l+2 25.LDe iP 02 ,+Z ,+r+.6
Kr.uile Island.E.

(cont, )
th iP

ipP
Ud iP

ipP
De iP

ipP
Central Asia

01 55 26.T C

0r 55 36.0
01 55 [O.b C

oL 55 5L.2
or ,5 37.9 C
OL 55 l+9.2

(tiuet).

Up iP 01 5? OL.8
i(pP) oL iT Lr.9ttn iP oL ,7 L6.,ud iP 01 5? b?.8

tlp iP 02 0j l+0.5
ipP 02 05 52.11Ki iP 02 Ol1 55.1+rh iP 02 05 L5,5ipP oA Oj 27.3Ud iP AZ Oj l+5,, CipP oz o, i9.z

Krrril,e fe].and,s. U = 45 lm
(UprtlnrUa).

tlp iP oA OT OO.2Ki iP oA 06 1I.5tttn iP OZ 06 3:.jUd iP Oz OT 012.1
KuriLe le]'ands (h = N).

IIp ip Oz tT b6.g CKi iP oa t? 01.1Sk eP 02 t? 38Lh iP OZ LT 22.3ipP 02 17 3z.T
Ud, iP oZ LT 1,A.A C
Kurile fglands. h = hO kn (tto).

Up iP OZ 30 AI+.9Iln iP OA 29 |l9.9Ud iP - OZ 30 30.6De iP 02 3o bg.o c
Kurile Islands (U = hO fn).
Up eP 02 3j ZLKi iP 02 35 ol+.tri o2 35 L5,6

roicr secP zr 0.1 1.5Slr eP 02 3j 29i 0Z 31 38.lrtln iP OZ 3j tO.TUd iP OZ 35 Zg.L
Molucca Passege (5 = f0 lm).

Up iP 02 Ll+ 16.0

tlp iP 02 l+5 l1?.1
ipP 02 t+5 56.2ttu iP a2 \j 22.6

Ud iP 0Z 4, 53.6ipP 02 ,+6 OZ.l+
Kr:rile fs1and.s. h = 35 kn
(UpruA).

Up iP OZ \7 53.7
ipP 02 l+8 05,9

mlcr sec
P zr 0.1 0.6
Ilx E O.'l L6
l{x $ 1.0 l?
Mx 7, L.6 17

Ki iP 0? l,? o8.t
m]'cr sec

P ?,t o.I 1.0
l',lx E l.h 19
I'[x N 1.0 L7
Mx Z 2.0 LB

Sk iP 02 ll? Ur.9
th iP oz \7 A9.6' ipP 02 b? bo.l
Ud iP OZ t+7 1,9.8

ipP 02 l+8 tl-.o
De iP OA l+8 18.?

ipP 02 h8 29.1
Krrrile fs]-alcds. h = 4O kn
(UprthrrUctrDe ),
n=6.L,M=5.p(tlprrci).
fn nearJ.y aìL the aftersbocks
in this series, n(Up) is
greater thau n(Ki), wherees
M(Up) is less than !,I(Ki), in
both cases generelry by
0.2-0.3 units-

Up iP 0A j0 OL.6

Up iP oa 51 37.6

L2

L2

L2

a2

L2

Origin tine = OA 31 t?.
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up = uppsalar Ki = Kiruna, sk = ska.lstugan, tin = theàr ud. = ud.deholm, De = De1ary

1969
Ar.rg.

L969
Aug.L2 up iP oz r, Í16.6ipP 02 56 oj,j

Ud iP 0Z j6 OZ.]ipp oz 56 LZ.o
Japan. h = 35 kn (IbrUd).

12 (cont. )
ud. iP 03 4t 32.3
Kurile IsLancls (h = tt).

L2 Up iP 03 l+2 35.8um iP 03 ltz 10.2
Uct iP 03 l+2 l+t,a
Kurile Islands.

- 0r-igin time = 03 31 33.
Kurile IslaJods.
0rigin time = 02 51 01.

----_tt taffi39,zc
Ki iP
tln iP
Ud, iP
Kurile fslands.
Origin time = 02 53 38.

-*-*-f""-'--

03 l+L 43.6 c
03 4l+ 53.2
o3 45 tt.7
03 53 50
micr sec

N0.3 3
7, O.T 3
zr 0.L 0.8
zt 0.2 0.9
N0.7 7E l_.\ 18
N 3.9 L5
z h.b rh

p = Jf00 tn = 69 IlAo.

" La lrp iP
Ud iP

tt la ud ip
t12upep

th iP
U'T iP

tt Ia up ip
Ud. iP

03 02 03.8
03 02 og.h

03 03 5\.6
03 0l+ 1b.8
03 o[ b5.6

03 08 5?.6

03 10 3h
03 10 1L.6
03 10 hl.g

12 Up iP
ipP
iPcP
iS

P
P
P
pP
s
l,f:r
l,fx
I{x

ri iP
ipP
eS

P
pP
pP
pP
s
S

I{x
lrD(

ipP
ttn iP

ipP
Ud iP

ipP
De íP

ipP

Kurile Tsland.s.
Origin time = 02 j9 3t+.

--.*--"
03 16
03 16

33.6
39,g

g tg 57.9
03 bh 08.2
03 ,2 25
nicr sec

zt o.3 r.5
E 0.3 l+

I[ 0.3 5z 0.8 [
80.8u
N0.6 g

E 6.1 19
$ 2.8 1g

Kurile Islands.
Origin tine = 03 05 32,

Up iP 03 20 OB.l
Ki iP 03 19 A3.Olle iP 03 19 43.0
Ud, iP 03 20 ll.lr

ipP 03 20 2l+.3
Kurile Islands. h = 35 kn (Ud).

" L2 Up iP 03 29 l+lr.o
Ki ipP 03 A9 09.h
Uct iP 03 A9 l+9.9
Kurile Island.s (h = N).

12 Up iP 03 30 16.1-Ki iP 03 29 30.5Irrtr iP 03 A9 51.0
ipP

ud. iP
Kurile fslands. h = 30 kn (th).
Origin time = 03 L9 16.

" 12 ud ;;---"*'iisr,ír.,
tt 1a up ip

(cont. )

I{x Z 7.6 IB
D = 6900 km = 620.

Sk iP O3 4l+ 3a.6

03 29 59.r+
03 30 21.9

12 Ud eP

LZ Up iP
( cont. )

03 hl+ h3.B
03 b! 18.5 C

03 l+ll a8.6
03 lr! 119.5 c
03 l+h 59.\
03 l+5 o?.0 c
03 l+5 18.?

03 59 27

04 0o i-3.1+

Kurile Islands. h = \O kn
( tlp rKi,Sk rUmrUd rDe ),m=6.2rM=5,?(IlprKi).

03 [r a6.L
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Up = Uppsalar Ki = Kiruna, Sk = Skalstrrgan, Un = urneàr Ud = udclehoJ-n, De = Delary

L969
Aug.

1969
Aug. 12(cont. )

tno iP 03 i9 \9.2
Ual iP 0U OO t?.B

i 04 00 20.3
De iP 0l+ 00 3?.3
KuriLe Islands (tr = t'l).

Up iP 0lr 0A 13.6
t}lr iP 0ll 01 b8.l
ud iP 0h 02 19.1
Kurile Islands.
Origin time = 03 5l l_1.

"'-*'

Up iP 0l+ 23 l+8.?
Ki iP 04 23 02.5
sk iP 04 23 3g.gun iP 0b 23 2b.0
ud iP 0h 23 5t+,9 C

ipp 0l+ All 06.6
De iP oll 2b 12.1
Kurile Islands. tr = l+5 fn
(ua1.

Up iP 0l+ 24 13.1
Ud iP 0b Alr 20.3
Kuril-e Islands.
0rigin time = 0l+ 13 1I.

Up iP
1

Ki iP
i 04 og 46.6

Sk eP 0l+09tB
rh iP 0l+ 0g 04.1

i 0l+ O9 O?.3
Ud iP 0l+ 09 35.0

i Ot+ O9 37.9
i(pP) 0h 09 h9.lr

Kuril-e Islancts (tr = N).
Doub1e P3 average intervaL
3.0 see.

04 10 08.2

04 11 21.0

L2 Up ip OI l_2 10.5
ttn iP OI il. l+5.6
Ud iP O4 ra t6.6
KuriLe fslands.
Of-tS:" tiru = Olr 0f O%

Up iP
Um iP
Uct iP
Kurile fslands.
0rigin time = Ob 01 h?.

-**.f@q----..1#€rè"

iP 0\ o7 25.5

04 0g 2g,T
0l| 09 3a.5
0L 0g \3.?

ol+ 12 48.9
oL 12 2\.lr
0l+ 12 55.1

Krrrile Islands.
Origin tines = 0l+ 21 09 for 1
and oL zI L6 for 2.
Alternatively, P2 is pp to
P1, comesponcling to a focal
depth of 30 km. P2 is larger
tha^n Pl.

Up iPl
íP2

Un iPl
íP2

ud iPl
iP2

De 1P2

o\ 32 tt.o
ol+ 3a 18.5
04 31 l+5.3
0lT 31 53.6
oL 32 u.o
0b 32 2l+.0
oU 32 !3.1+

iP
L2 up iP oh 3? 5\.?Ki iP 0h 3? o9.aUn iP 0l} 3? 30.0 cUd iP Oh 38 OO.T

ipP oL 38 La.3
Kurile Islands. h = l+5 kn
(ua),

Up iP ob 40 tt.T
ipP 0b l+0 23.9

Un iP 0[ 39 46.6
iBP 04 39 58.1Ud iP 0l+ !0 t8.I
iP,P 04 ll0 29,8

Kurile fslands. tr = lr5 t<n
(UprUnrUd.).

Up ipP O[ l+3 4a.l+
Un iP Ol+ lr3 OT.5

ipP Ob l+3 1?.5Ud iP 0l$ l+3 38.6
ipP Oh l+g lr8.h

Kurile Islands. h = 35 klr

T2

L2

(Unrud).

- -:r'-'-;

iPn 0l+ 11 35.9iSn o\ tz zz.IiSe ol+ 12 49.5D=lr20km=J.$.
@

04 13 32.1
0l+ 1l+ 12.5

Nortbwest RussG
;t: iuii;-;o:;ó;. 

*'
Origin tine = Ob l0 35.E:<plosion? ,



up = uppsala, Ki

-26-
= Kiruna, Sh = Skalstugan, ún = Urneàr Ud = Utliteholu, De = De1ary

L969
Arg. t2

L969
Aug, 12 (cont. )

Ki iP
iS

P
P
P
P
s
s
IUx

I{x

rpr
IJn iP

ipP
ual iP

ipP

Up iP
tln iP
Ud iP

tlp iP 0l+ 59 32.3 c
ipP 0b 59 l+5.8

nicr sec
P Zr 0.1 0.9

Ki iP 0h 58 L?.5
nicr sec

P zt o.L 1.0
sk iP 0h 59 22.5 Crh iP 0l+ 59 o7.5 C

ud iP 04 59 38.1 C

ipP 0l+ 59 50.11
Kwile Island,s. tr = !0 kn
(uprua).
n = 6.0 (t&rri).

05 13 44.9 C

05 22 06
nicr sec

81.7 7
N2.39
z 7.2 10
zt 1.2 l_.0
E g.[ 1\
N 5.b 12
Ego 18
N6TT9

Mx z7t L6
D = 6900 k- = 62".

sk iP 05 14 20.4 C
Up

IJpL2

iP 05 00 b3"g

iP 05 ob \l.2 O

ipP 05 oU 53.0iS 05 13 l+l+

nicr sec
P zt o.2 9,79=lfJ1hn=69'.

05 llr 32.0
05 lb 05.1+ C

05 14 1?.0
05 1b 36.8 C

05 1l+ \7.?

05 25 30.8
05 25 06.0
05 21 37.3

Ki iP
ipP

P
sk iP

ipP
Um iP

ipP
Ucl iP

ipP

05 03 55.8
05 0b 0?.1
nicr sec

zt o.2 1.0
o, ob 3t.l
05 0l+ b2.5
05 0h 16.0
05 0l+ 2?.8
05 0l+ \7.? n
05 0b 59.1

De iP 05 th 55.0 C
Kurile Islands. h = l+O kn
( sk,Llrnrud ) .
m = 6.91 M= 6.9 (uprri).

Up iP O, 20 02.8 C

ipP 05 20 14.5
nicr sec

P Zt O.L 0.5
Ki iP 05 19 18.3

micr sec
P zt o.L 1.0

sk iP 05 tg 53.7
ipP 05 20 0l+.I

ttn iP 05 19 38.? C

ipP 05 19 48.?
utl iP 05 20 Og.1
De iP 0, zo 26.9

ipP oj 20 3T.z
Kurile Islands. h = l+0 tsn
(UprSkrUnrDe).
m = 6.1 (uprtCi).

De iP 05 05 04.?
ipP 0j 05 Lj.I

Kurile fgLand,s. h - l+5 kn
(Up rfi rsk rUmrUd. rDe ) .
m = 6.h (up,ri).

up iP 05 Lh 30.9 cis o, 23 32iPrPr 05 l+2 l+9.3
micr Éec

P90.7l+'P N A.L lr
P 7. 3.8 lr
P zt 1.5 1.1
sEb.B13
sNh.g10
ì,fx E 2I L7
l[x N 39 16
l.lx Z i7 l8
D = 76jo km = 69r.

(cout. )

L2

Kurile Islands.
Origin time = 05 ]I+ 29,

05

o5
05

ePUp

Up iP
ttrn iP
( cont. )

28 5T

30 51.L
30 26.0



Up = lJppsala, Ki

-27 -
= Kiruna, Sk = Skalstrrgan, Iln = Umeàr Ud. = UdclehoJ-no De = Delary

L969
Aug.

L969
Aug. L2( eont. )

U'I iP 05 30 56.9
Kurile fsland,s.
Origin tirne = 05 19 I+9.

Kí iP 05 57 30.7ipP 0j j7 \e.9Ih ipP 05 58 08.1+ud iP 05 58 29,5
ipP 05 58 38.1

Krrrile Islands. h = 40 trn
(rti,ua),

Kurile fslands.
(ua).

Up iP 06 29 \9.r
Ki iP 06 ltt 1?.8
Ucl iP 06 l+A 08.8
Japan (u = t5 tn).

Up iP 06 \9 5l+.1+ D
m1cr sec

P zt 0.2 0.6
Ki iP O6 l+9 O9"r

nier sec
P zt 0rr 1.0

Sk iP O6 lr9 l+5.t
Lhn iP 06 \9 30.1Uct iP 06 jo o0.g Di o6 5o o6.b
De iP 06 jO 17,6
Kurile fslantts (h = N).
m = 6,2 (uprri).
Nearly all the aftershoeks
show elear compressional p.
However, this shoek, as
rell as the one at 05 0l+,
Aug. 12, exhibit elear
diletational P at Up and Ud.

Un iP 06 53 32.3Ud iP O6 12l+ O7.Z
Kurile Island.s (b = N).

Ki iP 06 59 5o.3Sk iP O? OO A5.l+
ttrn iP 0? OO tO.5
Ud. iP O? OO hr.6ipP o? oo 5o.B
JaPan. h = 35 kn (Ud).

Uci iP 0T 08 l+6.2
Kurile Islands.
Origin time = 06 5T 38.

12 Un iP oT 13 28.2
Kurile fslands.
!1igin time = OT OZ |.L.

0? lb 51.1
07 1l+ 05.5

06 rt 2o.h
06 rL 26.7
06 11 38.1
h=l+okn

Up iP
Ud iP

ipP

Lz Up iP
1

ipP
is

P
P
IUx

M(

06 oU 32.0 c
06 0l+ 31r.3

06 ot+ )+5.9
06 13 35
nicr sec

N 0.8 l+

zr o.3 0.?
819 19
N2J.1?

lÍx Z 20 18g = 76JO km = 690.
IG iP

i
o6 o3 )+6.j
06 03 l+9,0

ipP 06 03 i9.g
uu.er sec

P zt o.3 O.g
l4x E t+g 18
MxN3Ttg
I{x T, l+l+ 18

Sk iP 06 Ol+ AL.6 C
i 06 olr al+.a
ipP o6 oh 35.6Um iP 06 04 O?.1+
i 06 oh 09.5

ud. iP 06 oll 3?.1+ c
i 06 olr ho.l+
ipP 06 o\ 52.3De iP O6 Olr |:2.g Ci 06 ol+ 5B.uipP 06 05 09.6

Kurile Islands. 6 = !0 kn
(UprH rsk rudrDe).n=6.6rM=6.?(uprKi).
Double P; average interval
2,1 sec; cf Aug. 12, 0L 09.If tbis means a d.ouble shock,
and if pP belongs to the
second, larger one, then its
foca1 depth is lro km.

T2

12 Up iP
Ki iP
(cont. )



Up = tlppsala, Ki = Kiruna,

-28-
Sk = Skalstugan, um = lheàr Ud. = UcldehoJ.m, De = DeLary

1969
Ar€.

t969
Ang. 12(eont. )

Ki ipP

PZI
Sr iP
I& iP
ud iP
Kurile Islands.

07 14 1B.B
uicr sec
0.1 1.0
07 rL 40.6
07 14 26.1
07 14 56.8 C

b = 50 kn (Ki).

Up iP 08 05 jl+.l+ C

ipP 0B 06 0?.9
iPcP 08 06 a3.2

micr sec
l[x E 0.7 Ij
I{x N 1.0 L6
Mx 7. 1.3 I7

Ki iP oB 05 10.0
Sk iP 08 05 l+5.0
u& iP 08 o5 29.8

ipP 08 05 l+o.L
Uct iP 0B 05 59.8

ipP 0B 06 11.5
De iP 08 06 1?.9
Japan. tr = l+5 kn (UprUnrUd).

up iP oB 13 5g.o
Ki iP 0g 13 13.2
Um iP 08 13 34.1uar iP 08 th o5.o
Kurile fslands.
Origin tine = OB 0Z j7.

Ud. iP
i(pP)

Up iP 0B L5 j8.ll
Ki iP 08 t5 1l+.4
Sk iP 08 1l &9.3
Lln iP 08 l_5 3l+.6
Ud. iP 08 t6 05.?
Kurile fslancls (1 = 5O trn).

Ud. iP 08 3L l+6.8

ud iP og 52 5g.B c
Kurile fslands (tr = 3O fn).

09 20 57.3
0g 21 l_B.g
09 20 56.3
09 2l I7.l+
og 2! 36.3

Um iP 09 2l+ 5.l+.2Ud iP 09 zj z6.a
ipP 09 25 37.9

Kurile Isla.rrds. tr = b5 trn
(ua;.
Origin time = 09 1l+ 18.

Up iP o7 I7 59.7ipP 0T 18 10.9
Ki iP 07 rT 1l+.8

ipP o7 I7 z6.j
sk iP 0? u 50.0ipP 0? 18 01,5
tln iP 07 1? 3b.9ipP 07 LT l+6.7
ud. iP 07 18 O5.7 C

ipP 0T t8 t?.1+
Kr:rile Islands. n = l+j tn
(UprKirSkrunrud).
Origia time = 0T 06 58.

rh iP o7 20 09,6

Up iP 07 27 l+5.5
ipP o7 21 56.8

nicr sec
P zt o.l 0.5

Ki iP 07 20 57.6
Sk iP OT 2L 3l+.5
IIn iP OT 2I 19.6
Ud iP 07 2t jO.8

i(PP) oT 22 o5.2
Kurile Is1ands, h = 40 kn (Up).

oB rh l+5.9
oB rb 54.0

L2

L2

L2 iP 07 32 3l+.I

Ilp iP 0T lt9 r3.o
Ki iP OT l+8 26.j
th iP 0T [B h?.1
Ud. iP 07 l+9 18.? c

ipP OT I+9 a9.O
De iP O7 l+9 36.j
KuriLe Islands. h = h0 lgn (Ud).

07 ,2 06.6
07 52 13.3
oT 52 23.7

Japan. h = l+0 tn (Ua).

12 Ki iP
sk iP
Uo iP
Ucl iP

i
T2

12 Up iP
Ud iP

ipP

Iln iP
Uci iP

08 oz 02.6
oB 02 32.9

Ki iP
u.r iP

a9 26 Og.3
O9 27 OO.3Kurile Islands.

Origin time = OT 5t Zj.
Kurile Islands.
Origin time = 09 tj 52.



_29_
tlp = Uppsa-lar Ki = Kiruna, Sk = shalstugan, Un = Ilneé,r Ud. = Ucldeholn, De = Delary

l]969
Aug. 12 Up iP

Ki eP
Un iP
Ud iP

ipP
Kurile Islands.

09 32 l-3.8
09 31 2B
09 31 hg.O
og 32 rg.g
09 32 3L.2
h = lro kn (Ud).

0g 34 15.5
09 3\ 18.?
09 3\ l+6.2
09 3lt 50,2

1969
Aug. 12

12 lle iP
i

Ud. iP
1

(cont. )
Up

P
Ki iP

ipP

Up iP
Ki iP
uar iP

micr sec
zt 0.3 1.0

09 U+ 00.1,
0g l+h 10.5

0g !g 36.3
og u8 50.5
09 I+9 l+2,2

Kurile fsland.s.
Origin time = 09 23 38.
Double P; cf Aug. 12, Oh 09
and 06 04. -

t2 Up iP
ipP
is

P

Itx
I\4x

tfx z 3.8 L5
D = 76jO km = 69r.

Ki iP 09 3j j7.9 c

nacr see
P zt 0.2 1.0

Sk iP 09 I+]+ 36.2
ipP 09 l+l+ l+9.1

tln iP 09 l+\ 20.8 C

Ud iP 09 l+4 51.?
ipP 09 l+5 Oe.t

De iP 09 l+5 tO.t
i(Pcp) og \5 32.3

Kurii-e Islands. n = l+O tn
(uprri,skrud.).
m = 6.1+ (uprKi).

ipP
eS
iScS

P
P
P
P
s
s
I{t(
ld:r

09 S6 \l+.3 c
ag 36 56.L
09 t+5 t+6

nicr sec
zt 0.3 0.9
E 2,6 I7
N 3.1 17

og 36 09.7
09 4l+ 18
09 l+5 50
nicr sec

80.39
N 0.3 g
z 0.8 10
7,t O.2 1.0
E 0.9 12
N 0.7 11.
E 7.8 rg
N 5,7 20

09 3? 01.L
og 3T 08.1 c
09 37 19.3

I+6.j
57.A

Kurile Islanrds.
Origin time = 09 38 3[.

ttn iP IO oI Aj.z

Up iP t0 02 4?.5
Ki iP to 02 02.0
Ud. iP 10 02 53.5
Kurile fslancts (h = w).

12

T2

Up iP
Ki iP
Ud iP
Kurile Island.s

Ud. iP

Ki iP
tln iP
Ud. iP
Kurile Islands

Up iP
Ki iP
(cont. )

10 05 l+L.o
10 oh 55.8
10 05 l+5.8
(h = N).

ro 23 37.2

10 33 03.1
10 33 23.6
10 33 54.3
(tr = w),

Mx ZIO 18
o = 69oo km = 620.
iP 09 36 3lr.O C

0g 36 Lg.5 C
09 hl| 59

T2

sk
ttn iP

is
Ual iP 09 36 î,o.Z C Up eP 10 3l+ 28

Ki iP 10 33 h3.5
lrln iP 10 3h 06.1+
Utt iP 10 3l+ 3h.2De iP 10 3l+ 5l+.5
Kurile fslands.
Origin time = lO 23 ZT.

Kurile fsla^nd.s. h = l+5 kn
(Uprtci rudrDe ).m=6.1rM=5.9(uprri)"

1pr
De iP

ipF

Up iP
ipP

(cont. )

09 l+l+

0g l+l+
10 50 53.0
10 50 09.0

L2



Iltrl = Uppsalar Ki = Kirur&r

-30-
Sk = SkaLstugan, Um = Urneà, Ud = Uddeholm, De = Delary

L969
Aug.

L969
Aug. LA (cont. )

De iP

12 Up iP
ipP

P
Ki iP

12 (cont. )
uar iP 10 50 59.8
Kurile Islands.

_ 0rigin tine = 10 39 52.

L2 Ud iP 10 5B 56.1 rf

12 Up iPKP 11 15 l+L.6
i 11 15 51.3

New Britain (h = 2?0 kn).

iP LI 22 T2,3
iP rL 22 32.8

Kurile Island,s.
- 0riein tine = 11 28 

,11+.

11 39 3g.g

11 l+3 33.? c
11 L3 l+3.7
nicr sec

zr 0.1 0.9
L:. l+2 l+B.B c

L2 Ki
te
Ud

Kurile Islalxds. u = \o kn (Ud).
-, 0riein tine = 11 11 56. ,

I!'lcr sec
P Zf 0.1 1.0

Sk iP 11 l+3 23.?
ttn iP 11 L3 08.9

ipP 11 \3 19.0
utt iP 11 l+3 39.8 C

itP rr h3 \9.6
De iP 11 43 57.1 C

ipP tt l+l+ 0?.2
Kurile Islands. h = 35 kn
(uprttnrutlrDe).
m = 6.0 (uprtti).

up iP 11 ll5 o5.l+
ipP 11 b5 1?.8

Ki iP rt ll4 r9.5
Uno iP tt lrh b0.6

iÉ tl l+l+ 52.5
ud iP 11 \5 }].,8 D

i lt I+5 l-?.Z
ipP rr \5 23.7

De iP 1I l+5 29.8
Kurile fslands. h = \5 kn
(UprlhrUd).

Ud iP tI l+9 33.3
Kurile Islancls (tr = N).

iP
ipP

\L 23 03"2
11 23 13.9

iP
eS

P
l'{x
ldx
Ir{x
p=
iP
ipP
is

Ilp

Ki

L2 11 32 2I+.5 C

tl l+t A5
nicr sec

zt 0,6 1.0
82015
Nz6 lTrl
z2\ 18

76ro w = 690.
It 31 38.1+ c
rL 31 b9.8
11 lr0 03
micr sec

EO.8 B

N 1.1 10
7. 3.r 10
zt 0.3 1.1
E 5.1+ 14
N 2.1+ 12 tt

t2

P
P
P
P
S

S

iPsk

Ir[x E t+g 18
ìrx N \2 19
Iúx z 56 r7 tt

o = 6850 tn = 6t r12".

1
tn iP

is
iss

ud iP
De iP
Kurile Islands. h = b0 kn (Ki).
m=6.5rM=6.8(I4rrri).

11 39 16.1
11 38 51.2
LL 39 22.L

11 32 13.8
Ll 32 15.7
11 31 59.2 C

11 \0 3? I'

u. l+5 09
rt 32 30.5 C

11 32 \?.8

LZ ttn iP L2 02 38.5

t2 utl iP t? ol+ 59.6
Kurile Island,s (b = tl).

LZ te iP 12 0? 30.L
ipP t2 07 \2.3

uct iP 12 08 02.9
Kurile Islqnd.s. n = h5 tn
(urn).

12 Ud iP 12 ]-I+ 25.11

ipP 12 1l+ 36.3
Japan. h = l+O Im (Ud).

tr 12 up iP
tn iP
Ud iP
(eont' )
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Up = Uppsalar Ki = Kiruna, Sk = Skalstugan, IIn = UneÉ,r Ud = Uctd.eholm, De = DelarJr

L969
Aug.

l;969
Aug. 1212 Ih

Ud
iP t2 L7 \5.CI Ki iP 13 06 57.6

12 Ki iP t3 oB 52.8
tto iP 13 0B 5?.8
Uai iP 13 09 L6.9
Molucca Passage 15 = 7O tn).

12 ud iP 13 13 31.?
Kurile fslands.
Origin time = 13 02 2l+.

-'..
L2 tG iP 13 22 \6.7

Ud iP 13 23 37.9 C
Kr:rile Islands (h = N).

12 Up iP t3 2? l+0.8
m].cr sec

P zt o.l 0.9
Ki iP 13 26 :>6.0

nacr sec
P 7,t a.r 1.0

Sk iP t3 27 3I,z
Ltrn iP L3 ZT 16.5
Utl iP 13 A7 \7.j

ipP t3 27 il.j
Kurile fslands. h = l+O kb

iP
ipP

12 18 16.1
l-2 18 27.3

12 Up iP
Ki iP

1

P
SK iP
irn iP
Ud iP

ipP
ue L.r

Up iP
SK iP
tln iP
De iP

Up iP
ipP

PZ
I{x E
MxN
!,bc 7,

Ki iP
ipP

PZ
I{x E
MxN
Mx 7.

Origin time = 12 07 08.

12 3\ 5r.2
12 3\ 35.9 C

12 34 h3.2
micr sec

zt o.3 1.5
12 34 

'6.6 
c

12 3\ IrO.? C

12 3L 59,5 C

t2 35 0g.g
12 35 09.3

Molucca Passage. h = 40 klo (Ud).

L2

SK iP
ipP

ipP
De iP

ipP

Up iP
U'I iP

12 38 31.8
f2 3? 3l+.0
L2 37 26.2
12 38 53.6

LZ I+Z i3.9 C

12 l+3 05.3
micr secr 0.1 o.g
3.1 23
h.3 23
6.1 23
LZ l+A O9.9
12 \2 20.2
micr sec| 0.1 1.0
4.0 18
1.5 19
5.1 20
12 h2 \5.0
LZ l+Z 5i.3
L2 \2 29.6
12 ,l+3 Oo.?
12 43 1o.g
].2 l+3 19.3 C

12 l+3 AB,1

tln iP
Ud iP

Japan, h = 40 kn (UprKirSk,
Ud.rDe ).
m=6.0rM=5.8(Uprri).

(ua).
m = 6.0 (UpriCi).

12 Up iP t3 e9 11.9 Cis 13 38 12
iScS 13 39 0B

lnr cr sec
P zr 0.1 0.6
l,lx E 0.9 16
ldrc N 1.9 16
IvDr Z 1.9 15
D = 7650 km = 69'.

Ki iP 13 zB a6.o
ipP 13 28 37.6

EI1Cr sec
P zt 0.2 1.3
I{x N 1.8 t6
I{x Z l+.6 18

Sk iP L3 29 OZ,3
ipP 13 a9 13.9

ttrn iP 13 28 l+6.1r
Ud. iP 13 29 18.9

ipP t3 29 30.3De iP 13 29 36.1r C
ipP 13 29 \7.,

Kurile fs].sJrds, h = l+O kn
(Ki,skrud.rDe ).E=6.2rM=5.5 (Uprri).

rz ,+9 i7.I
t2 50 02.7

Kurile fslands.
Origin time = LZ 38 |5.
ud iP t2 5' b?.r c
Kurile Islonds (h = tg).

Kurile Isl-ands. h = l+0 kn (Ud).
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Up = IJDpsalar Ki = Kiruna, sk = Skalstugan, ttn = uneà,r Ud = Udld.eholm, De = Delary

L969
Aug.

1969
Aug. 12

Up
Ki
SK
Ud

t2

L2 U.T iP
ipP

12 Up iP t3 55 lrl+.?
Uci iP t3 55 51.0
Kurile Islancts (h = N).

ud iP th 30 49.2
Kurile Island,e (h = $).

t2 ud iP 13 3! 25.0
isP 13 3h 35.6

Kwile fslarxd8. b = l+O kn (Ud).
Origin tine = t3 23 l?.

tlp iP L5 a3 28.1
ipP L, 23 \o.z

Ki eP L5 22 l+L

Sk eP 15 23 19
ipP 1,5 a3 3t.I

U! eP 15 23 Oz
ipP L5 23 1l+.9

Ud iP tj 23 33.3 C
ipP tj 23 \6.9

De iP 15 A3 l+9.8
ípP 15 2l{ o\.3

Kurile fsland.s. tr = !C h
(I4rrSkrunrUd.rDe ).

up iP 15 36 59.3
ipP 15 3T 1o.B

Ki iP 15 36 12.6

tn iP L5 36 32.3
ud iP 15 3? 01.7
Kurile Island.s. U = l+5 kn
(up).

Ilp iP 15 39 OZ.z
ipP rj 39 rj.6

nicr sec
P 7.t o.L 0.7

Ki iP 15 3g 15.5
ipP 15 38 A9.lr

nicr sec
P zr 0.1 1.0
lÍx E 0.3 15
Iúx N 0.1+ LB
Mx Z O.T L?

sk iP t5 38 51.6 cUn iP 15 38 3?.0
ipP 15 $ h9.5

ud iP 15 39 08.2
ipP Lj 39 zo.j

De iP t5 39 25.9 C
ipP 15 39 39.2

Kurile Islands. X = !0 kn
( Up r{i. rtln rUd rDe ) .
m = 6.1 (tlprKi).

Un iP I, 39 35.j

13 36 1l+.3
L3 36 25.9

Kurile fsland.s. h = l+5 llo (Ud).
0rigin time = A3 A, 06,

iP 13 3? 33.0iP 13 36 I+7.9 c
iP L3 3T 23.6
iP 13 37 39.2ipP 13 37 5r.9

Kurile fslands. u = \5 kn (Ud).
___"._o_f:*ati.me = 13 a6 31.

tr la IJn ip
ud iP

ipP

L2 Ud. iP th 31 29.2

12 Ki iP 11 38 10.9IIB iP lL 38 31.5Ucl iP tl+ 39 OA.5
ipP tl+ 39 te.8

De iP
Kurile Is1ands.

Kurile fslands. h = lro klo (Ud).

*$.g..r afu = tr- tt 5".. ^*_.-

th b3 [a.t
LL hl+ 13.0
rl+ Hr ah.3
tlr U+ 30.9
h = lro r@ (Ud).

L2 Ud iP tlr 45 O8.Z
i(FP) th l+5 rB.o

12 llp iP fl+ h9 116.?
Krrrile fslands (h = N).

12 th ip ].b 50 Ao.3
12

L212 Ki iPrto iP
Ud iP

ipP

15 L0 l+5.0
t5 11 05.7
15 LL 36.9
15 tl hB.2

Ud iP 15 52 
'O.7Kurile Islands.

Origin tine = 15 bt 43.

Up iP
Ki iP
(cont. )

L6 00 29.2
L5 59 't+3.9Kurile fsland.s. h = l+0 kn (ud).
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Up = Uppsala, Ki = Kiruna, ft = SkaLstugan, Um = {^hneàr Ucl = Ud.d.eholm, De = DeLary

L969
Aug. 12 (cont. )

tln iP t7 19 17.,
ipP 17 t9 27.a

ud iP 1? 19 hg.O
ipP t7 L9 59.3De iP I? A0 06.I
ipP tJ 20 16.3

Kuril_e fslands. h = hO kn
(UprtlnrUd,rDe ).

Up iP 17 l+6 Og,T
tlm iP 1? [5 h5.1
ud. iP 1? L6 16,0
Kurile Islands (n = N).

Ud. iP rT j, 39.7ipP tT 55 l+9.t
Kurile fsLand.s. h = 35 kn
(ua;.

rT 57 58.0

18 28 33.1+

LB 35 31.5

Up iP 19 O0 56.0ipP 19 01 06.lr
Ki eP 19 0O lL
Un iP 19 0O 31.2ud iP 19 01 02.2

ipP 19 or 13.0
Kurile Islands. h = l+0 tn
(up,Ua).
Origin time = tB U9 5!.

12 tlp iP 16 00 57.9 ci 16 ot 04.4
ipP 16 or 1o.o

ml.cr 8ec
P zr o.]- 0.?

Ki iP t6 O0 La,_z c
m]'cr sec

P zr 0.L 1.0
Ir{:( E 0.5 18

Slr iP 16 OO !7.3
ipP t6 oo 59.0Lttr iP t6 OO 33.1 C
ipP t6 OO l+j.Z

Ud. iP t6 01 OI+.\
ipP 16 01 16.3

De iP 16 0t 2t.B
Kuri1e IsLands. U = l+5 trn
(UprSkrthrUd).
0rigin time = Lj \g |16,
m = 6.1 (Uprfi),

(cont. )
Uct iP 16 o0 35.3 c
Krrri].e Islalxds.
Origin tine = Lj l+9 27.

Up iP t6 OI A1.0

ttn iP 16 lrO [9.9
Ud. iP 16 l+l_ 20.9
Kurile fslanats (h = n).

Up iP t6 5lr l+f.f
Ki iP 16 53 5r.BIID iP t6 Str 16.2 CUd iP L6 Stt ,b$.t c
Kurile Islands (U = e5 5n).

L2 Ud iP u 01 L0.1
Kurile Islands.
Origin time = t6 5O Oe.

iP

T2

12 Up iP
ipP

Ki iP

Ud iP
Kurile Islancts

Ùfx

M:(
tdx

Sk eP
(cont. )

17 11 35.6
(n = N).

17 19 U..l+
IT L9 ,+,5
LT L8 56.9
nicr sec
0.5 15
0.3 L6
0.6 16
17 19 33

Ud iP
De iP
Kurile fslands

Ud iP
Kurile Islancls

19 29 13.5
19 28 2?.8
19 29 o2.8
L9 28 l+8.3 C
19 29 ]9.'+
L9 29 39.O(t = w).

19 31 50.7
(n = 25 kn).

19 32 22,0

t9 3b 1]-.0

19 53 l+8.9

12 Up iP
Ki iP
sk iP
tlm iP

iP
E
N
z

Origin tine = L?

uCl
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up = uppsala, Ki = Kiruna, Sk = Skalstugan, Un = umeàr Ud. = udd.eholm, De = Delary

]969
Aug. L2 Ual iP

ipP
20 2l+ I+2.6
20 2I+ l>Z,T

U'I iP
ipP

20 38 39.2
20 38 5O.7

t969
Aug. L2

L2

12

Kr:rile IsLands. h = 35 kn (Ud).
Origin time = 20 13 35.

Up iP 21 56 2l+.2

Ud iP ZZ 06 I\.j
Up iP ZZ 07 3B.t

rricr sec
P zr 0.L 0.6
Ir{x E 0.6 lj
Mx N 0.T 15

Ki iP 22 06 l.z.o
nicr sec

I{x E t.2 18
À[x N 1.0 IT
Mx ZL6 16

Un iP AZ 07 lb.lr C
Ud iP ZZ 07 l+h.Z C
Kurile fsland.s (n = t5 tn).
1,1 = !.1 (llprKi).

12" lz up ip zo zg \7,5tio ip ZO 29 A3.I
Ud. iP zo 29 î3.6
Kurile Islands (U = N).

KuriLe Is1and.s. b = \5 kn (Ud).
0rigin ti.ne = ZO 27 3].,

,"-
i 20 56 31.1

"L2upip
Ud iP

2I 15 30.0 c
2t L5 36,3

2L 27 16.3 C

21 36 th
nicr sec

z. o.3 0.8
E 0.6 16
N l"L L7

Mx 7. I.3 L?p = 76)o tn = 690.
Ki iP 21 26 30.8 c

nicr sec
P z, o.2 1.0
Mx E L.Z ZL
Mr( N 1.3 l?
Mx Z 2.7 I7sk iP 21 27 06.6 ctln iP ZL 26 ,I.T C
is 21 35 31

2L 27 22.8 c
21 27 35.0
2L 27 40.0 c

Japaq. U = l+5 kn (Ud).
m = 6.lr, M = 5.1+ (Uprtci).

tip eP 2L 3l+ l+l

Up iP ZL 36 36.0

Up iP eI 39 Zz.rt
i(pP) 2L 39 3r.g

Up iP 2t l+O 5l+.0

t2 Up iP
Ud iP

12

L2

22 0g o7.7
22 09 ].3.5

Up iP
is

L2

P
Mx
ld:(

Krrile Islands.
Origin time = 2L 58 06.

tlp iP AZ IL A8.O

Up iP AZ tj 37.jí z2 r5 57.9

Up iP 22 IB j?.o

Up iP 22 3Z 53.2 CipP za 33 o7.r
Ki iP A2 32 AO.9
sk eP ZA 32 38Uur iP ZZ 3Z zj.j CipP zz 32 37.8ud iP 22 3Z 56.9 c
Kanchatka. h = 50 kno (UprUn).

Up iP ZZ 35 27,2
i(pP) za 3i 36.6

Ud. iP 22 3A Ot.l+ C

UB e(P) 2A't+O ì+6

i(pP) 22 \o j\.6
Up eP Zp \3 13

Up iP pp )+l+ 58.3

udr iP 22 56 z}.t

t2

12

Ud iP
ipP

De iP

Kurile fsland.s.
Origin time = 21 Ol+ AB.

L2

L2
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uP = tlppsala, Ki = Kirunar ft = sralstugan, urn = theàr ud. = uctdeholm, De = Delary

]:969
Aug. t2 23 r7 01.3 C

23 17 03.8
23 26 06
nier sec

zt o.L 0.7
E 1,3 LT
N 2.0 20
z 2,3 1g

?6:o trn = 69o.
23 L6 15.6
23 L6 tB.6
n 2l+ I+3

micr sec
zt o.2 1.0
N O.\ 12
E l+,1 19
N 3.3 20

Iux 7, \.6 18
D = 6900 trm = 620.

Sk iP 23 16 :.t.j
í g t6 5l+.1tJn iP 23 16 36.7í z3 16 39.\eS 23 zj rTUct iP 23 LT 0?.3 C
í n 1T 10.2

t969
Aug. 12 Ud iP

"L2
_13

KuriLe

"13upiP
Ud. iP

Up iP
Ki iP
Sk eP
Un iP
Ud iP

I

iP
i
iS

P
I\ó(

lrf:(

l4r(
p=
LY
i
eS

P

S

l4x
Mr

Up

Ki

00 00 30.3
23 59 \5.'
00 00 20
00 00 05.1+
00 00 3ll.6
oo oo 36.6

fslancts (h = N).
tt 13 llp ip oo oL o3.t cKi ip 00 03 tB.5

sk iP O0 03 53.7Un iP 0O 03 38.1+ C
Ud iP 0O Ol+ 09.5 C

ipP 00 Ol+ 19.9
Japan. h = l+o kn (Ud)"

23 5\ l+1.1

oo 05 28.3
00 05 Ll+.2

00 18 08.0
00 18 14.1

00 38 l+3

01 0l+ 13.9

L3 Up iP
Ud iP

De iP
i

23 17 2r.3 C

23 17 2T.g

P

iP
iP
ipP
1r
lr
ipF

Kurile fslarid.s.
(ttrnroe ).
m=6.0 (Uprri ).

Up iP 23 jL Ig.6
Ki íP 23 50 58.2Sk eP A3 51 3l+Ual iP 23 ,L l+9.7
Kurile IsLand,s (h = W).

Kurile Island.s.
Origin time = OO 0? 06.

ud iP oo 29 \2.7
Japan (tr = 6o tm).

tt 13 up ep

tt 13 uat iP
Kuril_e fslands.
Origin time = O0 53 06.' ià.;

ipP 01 0B u.2
Kurile fslands. h = l+0 kn
(ua).
Origin time = OO j6 |19.

13 Up iP 01 13 19.0
Sk eP Ot t3 09
Lln iP O\ IZ 13.jUd iP OI 13 2h.5

ipP 0t t3 3?.1+
Kurile Island.s. I = !0 tan
(ua;.

Up

Kurile fslands (h = N).
m=6.2rM=5.6(Upntti).
Double P, average iuterval 2.7
sec; cf Aug. 12, 0l+ 09, O6 Oh
and 09 3l+.

23 26 5t+.6 (
micr sec
0.L 0.g
23 26 0g"g
nicr sec
0.1 1.0
23 26 l*\.5 c
23 26 2g.B
23 Z6 l+3.t
23 27 00.7 c
23 27 Lg.8
23 2T 32.0
h=45kn

iP

Pzl
Ki iP

zl
sk
Um

Ud
De

13

l_3

up i(P)

Up iP
Un iP
Ud. iP
(cont. )

01 3t l+4.3

01 48 33.6
01 b8 og.2
01 l+B l+0.6

T2



'36 -
tlp = Uppealar Ki = Kiruna, Sk = Skalstrrgan, Un = Llneàr Ud. = UdclehoJm, De = DelazT

L969
Aug.

L969
Aug. 13

13

13

r3

13

r3

(cont. )
Ud ipP 01 |lB 52.6
Krrrile Islands. tr = l+5 ku (Ud).

Up iP

Ud eP
epP

Kurile Islands.

02 06 29.8

(cont. )
Ki iP 03 39 31.3

ipP 03 39 hl.B
micr sec

I\4x E 1.7 19
ì,ltr N L.2 L9
I\[:( Z 3"lr 19

sk iP 03 uo 06.9
Un iP 03 39 52.tis 03 48 29
Ud iP 03 l+0 23.6 D

ipP 03 l+0 3b.6De iP 03 l+0 l+l.t D
i(pP) 03 l+o \8.6

Kurile fsl-a.nd.s. h = l+O kn
(ri,ua).
M = 5.3 (UprKi).

Up iP 03 58 1?.8
Ki eP 03 i7 32
sk iP 03 5g 07.0
itn iP 03 i7 52., C

ipP 03 58 01r.5
ud iP 03 58 23.6 C

ipP 03 58 38.3
De iP 03 5g [1.5
Kurile fs1and.s. h = 50 km
(uorua).

Up eP 0\ 0I 59
um iP 04 01 35.1r
Uat iP Ob 02 06.5

ipP Ob 02 t9.l+
Kurile IsLaads. h = 50 kn
(ua).

Up iP olr olr 05.?
Irn iP 04 03 41.1

ipP 0l+ 03 52.1+
Ual iP 0L 0l+ IA.1

ipP 0l+ oh 2A.?
Krrrile Isla,nds. h = \O h
1rn,ud).

02 08 59
02 0g 0B
h=35h(Ud).

13 Up iP 02 18 10.5
ipP 02 I8 Zr+.7

P r'il;' ;:;
Mx E O.B T,
Mx N 1.3 16
Mrc Z l.L 18

Ki iP 02 LT 2l+,6
eScS OZ 27 A7

micr Bec
P Zr 0.r 1.2
ldx E I.j 18
Mx N 0.8 L9
I'fx 7, 2.O lB

sk iP 02 rg oL.].
Itr! iP oZ I7 l+5,2
Uct iP 02 L8 t6.6 c

ipP 02 tB 3o,T
De iP 02 18 3h.3

iPcP 02 18 5l+.8
KuriLe Islands. h - 50 kn
(up,Utt).
m=6.0rM=5.3(uprKi).

Uct iP 02 25 O8.B

up iP 02 39 09.6
un iP 02 38 hL.6
ud iP 02 39 L5.6
Kurile Islande (U = n).

uat iP 02 b0 55.1
Molucca Passage (tr = trt).

13

13

13

13

13

r3

Up

Ilp

Up

13

iP 03 15 01.3

iP 03 1g 16.?

iP 03 l+o Tl., Dis 03 h9 1?
micr aec

P Zr 0.1 0.g
l,lx E 0.7 Lj
Mx N 0.? 15
I{x 7, t.A t5D=765}km=69.

Origin time = 03 53 Olr.

Up iP o4 10 50.1+
mier sec

P zr 0.1 o.-l
Ki iP ob 12 O5.g
Sk iP 0! 11 31.9
Um iP 0b tt 30.1

i ol+ tt bt.l
ud. iP 0b 10 5?.7De iP oh 10 2l+.6
Greece (h = N).

r3

( cont. )
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Up = tlppsala. Ki = Kirunar Sk = SkaLstugan, IJn = t-ineàr Ucl = UdttehoJ-n, De = DeIary

J;969
Aug. 13

t969
AW. 130l+ 23 5?.8

oh 24 ol+.\
04 2l+ L6.o

JaPan.U=l+5h(Ud).
n 13 up iP oL 39 zz.j c

ipP 0l+ 39 33.?
uicr sec

P Zr 0.1 0.6
Mx E 0.6 15
Mx N 0.8 16
Mrc Z L.3 16

Ki ip 0l+ 38 36.5
i 0h 38 l+\.6
ipP ob 38 bB.3

ru.cr sec
P Zf 0.1 1.3
Mx E 1.3 16
Mx N l.L 16
lfx Z 1.8 $

sk iP 0l+ 39 12.2
. ttn iP 0l+ 3g 5?.1

ipP 04 39 09.1
ud, iP o\ 39 28.2
De iP ol| 39 45.?

i ol+ 39 5\.3
ipP ot+ 39 57.7

Kurile Is].end.s. h = 45 kn
(UprKi rIJmrDe).
m = 6.0, 14 = J.2 (UPrt<i).

13 ud iP ob u8 55.b

Up iPKP 05 02 36.8
ud i(PKP) 05 oz 32.\

13

13 Up iP oB \2 32.2
i oB \2 35.3
i 0B I+2 37.7
eS 0B 51 28

macr sec
P Zt 0.2 0.6
I{x E 2.ll 18
Mx N h.o 1B
lif)c Z I+.j 20
D = T600 kn = 68 Lf 2",

Kr:rile Island.s (1 = 6O tn).

Up iP 07 35 09.8 c
i oT 35 1tr'2

micr sec
P zr 0.1 0.?

Ki iP 0? 3tI 2\.8
ipP 0? 3l+ 35.1+

sk iP 07 35 0L.1
IJn iP oT 3l+ 46.0

ipP 07 3b 5l+.6
ud. iP 07 35 16.r
De iP 0T 35 34.3

ipP oT 35 h3.6
Kurile Is].and.s. h = 35 knr
(Ki rurnrDe ).

iP
eS

oB 41 \7.3
oB 50 oh
micr 6ee

iP 06 21 25.r
eP 06 20 l+0

eP 06 2I 15
iP 06 2r or.lr
iP 06 21 3L.B
iP 06 21 l+9.8

P Zo.B 7
P zt o.L L.2
s 81.0 13
s N 0.5 10
l4x E h.\ 19
Mx N 3.3 20
tt[x Z 2.3 14
O = 685O tn = 6f I/2o.

Up
Ki
SK
Iln
uat
De

Up iP
Ud iP

ipP

13

Ki

iPKP
De iPKP

tt 13 up e(P)

n13udiP
t' 13 utl iP

tt 13 ud iP

05 02 ,+2.2
05 02 \9.6

Tonga-Ke:mad.ec Is1aJeds
(tr = 380 to).

05 L2 53

05 5h 58.5

05 58 38.5

06 06 oo.5
Kurile Isla.nds 1tr = 35 tn).

06 09 31.0

06 L5 5r.5
o6 16 a\.\

Kurile IsLand.s (h = N).
m=6.3rM=5.$(uprKi).
Multiple P.

SK
Tfu

De iP

08 \2 23.0
0B b2 06.8 c
08 h2 08.\
08 l+6 01
08 h2 39.5
08 \2 l}1.l
oB I+z 57.2

iP
iP
1

iPa
iP
in13upiP

n13uniP
ud iP
KuriLe Islands.

--.m*'$"ip" 
= 06 05 15.

r"ni\_ 

_\_



IJp = Uppsal.a, Ki = Kirrrnal Sk =

-38-
Skalstuganr Um = IJueà, Uct = Utldeholm, De = Delary

]969
Ar€. 13 Up iP

Ki iP
sk iP
ttrn íP
ud iP
De iP
Kurile fsland.s

Ud. iP
Kurile fslancts

Uat eP
Kurile fs]-and.s

iP
iP
ipP

P tzl

iP
iP
iP
ipP
iP
ipP

Kurile IslaJrds.
(Ki,ud,rDe ).

09 31 38.2
09 30 51.5
09 31 27.2
09 31 12.0
0g 31 43.9
09 32 02.1
(h = w).

09 39 19.1 C
(u = N).

10 18 2l+
(b = N).

tz 2\ tl+,T
12 23 29.)l
L2 23 \2.O
ricr sec
0.1 1"0
12 24 05.1
12 23 50.5
t2 2\ 20.6 c
12 2\ 32.1+
12 24 38.1
12 zr+ \g.o
h=45kn

].969
Aug. 13 (cont. )ud iP

ipP
t2 ll2 3L.9
12 42 I+8.a
12 l+2 53.0De iP

Kurile
(ua).
Origin

fslands. 1=10 lm

time = 12 3L 27.

13

13

13 Ki ePn
iSn
iSe . 13 tt I3.o
D = l+20 lon = 3.8e.

Sk i(Se) 13 1l+ 16.1
tìn i(se) t3 12 \2.6
Northwest Russia,
Origin time = l-3 09 l+7.
trbpJ.osion?

13 10 h8
13 11 3h.3

13 b? 35.1
13 ll? l+6.0
13 l+8 26.\
L3 l+B 36.6

13 Up
Ki

13 Ki iP
ipP

Uci iP
ipP

Kurile Islands. h = l+O tn
(rci,ua).
Origin time = 13 3? IB.

SK
Ue
ud,

De

13 Ud iP t2 39 5t+.0
Krrri]-e fs].and.s.
o-igip tine = L2 pg \6.

--

l-3 Up iP 12 hl 53.5
mlcr sec

P zt o.! 0.6iG iP t2 l+Ì 0?.3
ipP J.a lrt t9.o

m1cr sec
P zt o.! 1.0
Mx E 0.8 IB
l'{x N 0.6 lB
Mx Z O.9 17Sk iP 12 l+1 U+.1Ih iP L2 l+t 28.5
ipP 1A l+1 40.2Ud. iP 12 llt :>g,z CDe iP 1A l+2 l?.0

Kurile fs1a,nds, tr = b5 fn(tri,un).
n = 6.1 (Uprici).

" 13 uct ip 13 b9 l+l+.6
i(pP) 13 b9 5l+.1

13 I(i iP It+ 39 L6.6
Sk iP rll 39 blr.r
Ud iP 1l+ b0 OB.?
De iP 14 40 3l+.0 C
Alaska (tr = J0 hn).

t' 13 Up iP 1l+ 39 l+9.0 cSk ip tU 39 38.3Um iP t! 39 Zl+.t
Ud. iP 1l+ 39 54.aDe iP 1l+ l+0 t3.B
Kurile fslands (tr = N).

13 Up iP
Ki iP
Ún iP
(cont. )

Lz I+z e9.j
12 l+I I+2.6
12 \? o3.g

tt 13 up ip
Ud iP
Kurile fslancls

tt 13 Ki ip

"13upip
Ki iP
(cont. )

13 Ud ep V zt+ 36
KuriLe fslands.

L5 09 I+9.5
15 0g 53.5
(h = t{).

15 22 5i.8

t6 23 15.6 c
L6 22 3r.2



-39-
IJB = tlppsala, Ki = Kirunal sk = skarstqg€nr uh = uneàr ud. = ucld.eholnr De = Delarr

L969
Aug. 13

Vancouver lEland (h = w).

up i(px) 1? :.t oL.6

L969
Aug.13 (cont.)

Ud ipp IT zT A]'.j
De iP 17 p7 3O.I
Kurile Islands. h = 35 kn
(ua),

iPs L8 oll 38.?ise t8 06 03.1
ess 18 08 23

18 07 51.0
L8 06 39.3
18 0h 18.1
r8 05 L7.2

13

(cont. )
sk iP
Uo iP

L
Ud iP

16 22 t+6.7
L6 22 55.r
16 22 ig,It
16 g oB.5 C

17 1lr 1O.o
u 15 12.3
r7 L7 36
L? 17 5l|
L7 16 oz.'ll
1? 16 11.3
17 13 l+0.6
17 13 Lg.3

13 up

SK
Iln
ud
De

iSn tT 1lr 39.5if,sl . 17 rl+ 5g.3
D - 5l+O km = l+.9o.

Lithuania.
Origin tine = L7 L2 ZI+.
Explosion?

Ud. iP 1? 15 0l+.9
Japan (fr = U).

up ip IT 1g 19.3
ipP 1? rB 3L.ois 17 zT aa

nicr sec
P zr 0.1 1.0tdx E 0.6 1?t[x N 1.3 16!Íx Z I.Z 15
D = T6jo tn = 690.

Ki iP 17 t? 3l+.9
uicr secP z, o.L 1.1t{x E 0.? L5lfx il 1.3 t?M:( Z Z.O 16sk iP 1? tg 09.9Lrn iP LT IT 5,t+.ji 1? 1g O3.ges r7 26 35u.t iP 1? Lg 25.6 cipP 1? rg 37.5De iP 17 1A l+3.1

Japa,g. h = lr5 hn (UprUa).
m = 6.0r M = 5.2 (UirKf i:

itsJ.
ise
iPg
ise

Lithuaní a-Polanct borcter
region. E:plosion?

Up iP tg 20 O2.g cKi iP 1g 19 16.9gk iP IB Ig |,p,ztln iP t8 L9 3?.7Ud iP LB 20 Og.T CipP L8 20 1g.3De iP tB 20 26.j C

l(urile Islands. b = 35 kn
(ua).

iPe
itgl

* elgl
esg

Ud itgl
ise

De iPn
iPx

13

13

13
Ud13

13

13

l_3

eP L8 i9 zti ra i9 29.6

L3 tlp iP
Ud iP
(cont. )

L7 2T 06.2
L7 27 L2.3

Up iP 19 l+L 3B.aKi iP 19 l+3 52.0Sk iP 19 l+h 2?.8
Um iP t9 l+h 12.B
Ud. iP 19 4l+ l+h.l+ CDe iP 19 l+5 OZ.p C
Kurile fslands (5 = 7O trn).

Ilp iP ZO AO 20.7 CUd iP zo zO 26.6 cDe iP ZO ZO tg.7
Kurile fslancls (fr = 35 trlr).

Up iP AI 23 :>6.0
- iBP ZI ZI4 O\.7Ki iP At 23 tl.l+Irrn eP ZI A3 3AUd iP ZI 2l+ OI.5

ipP aI 2h 11.0De íP Zt 2t+ ]:g.3
Kurile, fslands. h = 35 kn(up,ud).

Ud iP ZI AB t3.g13



-lrO-
ttp = tlPBsaler Ki = Kiruna, sk = skaletugan" un = une6r ud = uddeboln, De = Dela:ry

1969
Ar€. 13 Up iP

Sr iP
th iP
Ud, iP
De iP
Kurile fslands

13 Up iP
iPP
is

22 53 10.6 c
22 

'2 
5g.T

22 52 t+5.L
22 53 L6.5 C
22 53 3l+.3 C
(n = 3o tan).

23 08 08.? c
23 10 36.6
23 1? 0B
nicr sec

t969
Arrg. Ib (cont. )

ud. ipP

14

oo 23 57.r

a

cKi

P 7,0.5 3P zr o.L 0.5Mx E 7.9 19lfx N ]-1 Za![:( Z 16 ZO
9 = 7600 an = 68 Ueo

Japan. h = h5 kn (I4lrud).

1l+ up ip oo 29 L6.ask iP oo 29 13.9 Cttn iP oO 29 00.1 C
Ud iP OO 29 Z2.g
Volcano IsLanats (n = a3O fn).

th llp ep Oo ll3 06i oo L3 1?.9i oo \3 2g.g
!u.cr seeMx E 0.5 IT

Irlx N I.0 19
Mx Z L.L IT

Ki iP O0 l+A h9.Bi 9? tnz s6't'
mlcr see

ldx E 0.9 AA
!,fx N 0.9 19
Mx Z 1.1 AL

sk eP 00 [3 10
th eP OO l+Z j,

i oo b3 oo.g
ud eP 00 ll3 15i oo b3 zt.t
Molucca Passage (b = N).
M = 5.lr (uprri).
Double P3 average interval
about 6 sec.

iP 23 07 23.9
ipP A3 07 31,tliPa 23 10 jù
e$ 23 t5 38

nicr sec
BP zr 0.1 1.0
s tú 2.O 20I{x E 1A tB
Mc It 8.2 19ìlx Z LA Zz
D = 6850 tn = 6t t/aosk iP 23 O? 5g.uí g og 1l+.9tn iP 23 oT [3.5 cipa A3 rt 50

23 16 15
23 08 ].L.g c
23 08 32.9 c
23 o8 bt.o

ud iP
ipP

Kurii.e fslands.
(ua).

is
Ud iP
De iP

iBP
OL 55 29.1+
01 55 b0.5
h=IoknKurile fsLands. h = 30 kn

(Ki roe1.
m=6.2, M=6.1 (Uprri).

13 De iP 23 A\ ZZ.j
Kurile IsLand.s (U = l+O tn).

Up iP 01 jB 31.?u.r iP oL SB 35.5
Kurile fsJ.and.s (U = n).

02 00 5t.g

03 1g 35.7
03 18 b?.9
micr sec

zt o.L 0.?
03 r? 49,8
03 18 00.9
03 r8 26
03 18 10.5
03 t8 22.7

1u

, 1,3 ud ip
Kurile leLanats

tt 1l up ep

Lll

th

iP

14 up iP
ipP

Ki iP
sk iP
Ud. iP
(cont. )

23 58 2502
(h = N),

o0 0g h1

oo 23 39.7
oo 23 

'L.2OO 22 5r+.8
oo 23 29.7
oo 23 \5.5

tlp iP
ipP

P
ri iP

ipP
Sk eP
Iln iP

ipP
(eont. )



L969
Arrg. 14

-llf_

Ilp = Uppsala, Ki = Kirura, Sr = Skalstugan, ún = [.[neàr Ucl = Utlcleholn, De = Del-ary

0? 0h 11.?

07 17 4B.B
0? 18 15.1
nicr sec

Se Zt 0.1 9.5D=Z2}lrm=p.e.
ise 07 19 36.1riPe o? 18 01.9ise o? rB A?.3D=300 ltm=p.J.

Ud iPe O? 18 20.5ise 0T 19 qt.T
D=390h=3.5".

Baltic Sea, 61.zoN, 20.5oE.
Origin time = 0T f? 09.
Probably und.erwater
errplosion.

L969
Aug. 1\(cont. )

Ud iP
].
ipP

De eP
ipP

Kurile fslands.
(UprKirthnUd).

Up iP
rh iP
Ud, iP
Kurile fsland.s

Up iP
Ud iP
Kurile fsland,s

03 18 l+1.8 C

03 18 l+9.9
03 LB 53.6
03 19 01
03 lg to.?
tr=45xn

03 33 52.2
03 33 27,'
03 33 

'7.9 
c

(h = N).

03 48 49.6
03 [8 5j.5
(n = $).

1l+

iÉ iP 05 51 bg.o
sk iP o, 52 2\.0
Ilrn i(FP) oj jz Zo.o
ud iP 05 52 I+o.L
Kurile fslands (tr = tt).

up iP 06 I7 I+5.3
ipP 06 rT 5g.oKi iP 06 L6 59.1+ C

nicr sec
P zr 0.1 1.0

sk iP o6 u 3h.6
Um iP 06 r? 19.8Ud iP 06 IT :,O.T C

ipP 06 l-B 03.3
Kurile fsl-ands. 6 = !0 kn
(up,ua).

1l+

1l+

14 ud, iP 04 22 01.1
Kr.rrile Islands (h = U).

1lr up ip CI\ jg :>7.5i 0t+ i9 or.7
ipP Olr 59 08.8Ki iP Olr :8 It.9 Cipp 0h 5g 23.0

ml.cr sec
P zr 0.1 1.0

Slr iP 0l+ 58 l+?.1
tnn iP o[ 58 32.0ud, iP 0[ 59 03.6i ol+ 59 u.aDe ip O\ jg eo.T
Kurile Island.s. h = l+0 kn(up,ri ).
There is sone r:ncer.baiaty in
tbe interpretation of the d.epth
phases in tbie caser fbe phase
arriving.7.9 eec in averale
after P (UprUa) raay be pp ancl
the one arriving 11.2 sec in
average afber p (UprKi) nay be
sP. This noul_d givé-a deptú of
30 ku. The sane renark applies
!p llq. 13, 04 39, and to Aug.
14, 03 18, and possibly to Aug.
J.2) IZ 34. A d.ecision ón this
point would need, a foceL
mecha,nism studSr.

Uat iP Oj ZL OZ.O
Knrile IsLands (U = w).

iP ag Lo ,5.2
ipP 09 11 o?.0

micr see
P zt o.L 0.7
iP og 10 10.3

micr sec
Mx E 0.4 t6
liÍx N 0.1+ I7
Mx Z O.7 tT
iP 09 10 b5.lr
iP 09 10 30.6
iP 09 u 01.4 c

1e Island.s. h = h5 fro

14

t4

up i(P)

Up iPe
ise

sk
th

Up1b

SK
Un
Ud
Kuri
(uP)

tt 1l+ Up

14

10 40 39.2



Up = Uppsal.a, Ki

-I+e-
= Kiruna, Sk = Skalstugan, tfu = Ilme€,r Ud. = Udd.ebolm, De = Delary

L969
Aug. 1k

L969
Aug. 1l+

14

Ud iP 11 t5 3?.3
ipP 11 15 [8.?

Kurile Islands. h = l+0 kxx (Ud).
Origin time = 1I Ob 29.

(cont. )
Up nicr sec- P Zt O.r- ó;5

H iF 13 t3 ffi:a
Un iP 13 l+2 25,7ud. iP :'3'/c.2 56.11

ipP 13 lt3 07,5
De iP f3 l+3 f\.3
Japa,n. h = 4o kn (UprUa).

c
Up eL 1t 58

l[ler sec
Mx E 0.5 19
Mx N O,T lB
Mx Z 0.9 tB

Ki eL lt 5?
ml cr sec

Mx E 0.T f9
M:( II 0.4 IB
Mx Z O.7 L7

New Britain (h = N).
M = 5.lr (uprri).

Up ip Lz oZ L7.6'C
ipP Lz oz 3L.jKi ipP t2 01 l+l+.3

Sk eP LZ OZ 07
Ud iP LZ 02 Z3,t+iBP Iz oz 37.3Kurile fslands. tr = !0 hn
(up,ua).

Up iP 12 th O2.O

Ki iPe 12 t6 3l+.9itsl 12 1T Ql+.5
D = 29O tffi, = 2,6".

Origin time = 12 15 l+3.
Explosion?

Ud iP tZ 27 ZI+.9 C
ipP Lz 27 35.I

KuriLe Island,s. h = [o kn (Ud).

Ud iP ta [ll 31.5 c

tt rl+ up ip
Ud, iP

1l+ 02 16.1+
l-l+ 01 51.0

up iP 1\ 30 oT.5 cis th 39 ro
mier sec

P80.6 l+

P N1.6 l+

P z3.T 6P zt r,r 0,6
s 82.6 7sN6.27
I& 823 16Mx N l+Z 16I{x Z, \T 16
D = 7650 km = 690.

14

th

1l+

1l|

Ki iP
ipP

)"1* 29 2L.6 c
L\ 29 28.9

14

1l+

1l{

14

llt

up i(P)

tlp iP
1

ud iP
ipP

Kurile Islands. h = 40 kn (Ud.).
Origin time = L3 17 29.

iP
ipP

iS rl+ St l+B

m]-cr sec
P EL.3 6
PNT.z6
P 23.2 6
P zt 0.3 1.0
pP zt !.3 o.B
sE7.b11
S Nl+.5 9s z 7.2 13
lfx E TB 16
Iux N 5j 1?
Mx Z IZo t6
D = 6900 km = 620.

Sk iP )-\ 29 57.2 CipP 1l+ 30 03.1IIn iP 1l+ 29 112.1 CipP t4 Z9 l+9.r
is th 38 25

Ud iP ' tl+ SO 13.4 CipP 1l+ 30 19.0
is 14 39 21.9
iP'P' 14 58 OB.gDe iP Il* :O 3t.LciPcP 1l+ 30 50.?is th 39 5?.g

( eont. )

L2 51 53.2

13 13 22.1
13 13 56.?

13 28 3?.1
13 28 47.6

Up L3 \2 5o.j
L3 43 ot.l+

1L

( cont. )



t969
Aug.

_b3_

Up = IJppsala, Ki = Kiruna, Sk = Skaletugan, llm = theàr Uci = Uddeholm, De = Dela.rT

L5 2\ 5r.8
15 2'l+ 10.8 C

L5 2l+ 30,9
15 25 01.7 C

fslancls (h = N).

Up iP 15 30 35.3Ki iP 15 29 :,O.3
Sk eP Ij 30 A5
Un iP t5 30 1O,B
Ud. iP 15 30 111,5 C

ipP L5 30 53.j
Kurile fslands. h = \5 kn
(ud).

L5 35 00.7

Up iP 15 38 L8.r
ipP lj 38 58.2Kí iP 15 38 02.5tirn iP t5 38 23.Lud iP 15 38 53.8 CipP ti 39 07.6

Kurile fslands. fr = l+5 ho
(UprUa).

De iP
Kurile Islands.
(unrua).

up i(P)
i

15 49 23.8
15 lr8 39.P e
15 lr9 Llr
I5 l+8 59.ll
15 hg Og.1
15 l+9 30. L c
15 l+9 bo.l
15 \9 l+7.5
h=35kn

L969
Aug. 1\14 (cont. )

Kurile Islands. h = 25 kn(ri rskrunrud).
m=7.0rM=6,9(uprKi).
This sliock and the one at
05 lb, Aug. 12, are the tro
largest afbershocks, both
rith M = 6.9, i.e. i.2 units
].ess than for the main shock.

Up iP
Ki iP
Un iP
ud iP
Kurile

1l+

iPUp1l+

P tzl

iG iP

up iP
Ki iP
Ilx iP
ud iP

llr 30 53,?
micr sec
1.1 1.0
1l+ 30 O?.1
micr sec
0.6 o.g
th 3O l+e.lr
L\ 30 27.5
14 30 59.1

15 L0 L3.l+ O
Lr 0g 57.9
15 10 17.5
15 10 \9.1

15 18 55.U
15 19 07.8
15 19 01.4

Pzl
sk iP
Ifo iP
Ud iP
Kurile Islands.
Origin
m=6.9

Ki iP 1[ LO 39.gud íP r! lrg 30.9 C
ipP fl+ l+9 l+S.B

KuriLe fslands. h = 50 ho (Ud).

Up iP Ij OZ 3t+.j
mier secP zt o.! o.T

('p ip 15 Og lr9.h

iPUd14

1ll

lll

1l+

th

lll
14 up ip

Ki iP
Sk 'eP

Um iP
ipP

U'I iP
ipP

Kurile Islands.
origin time = lb 59 lrl.

llr

1ù

L5
t5

5h 12.!
5l+ 19,3

56 41.1 c

57 32.r

14 Up iP
ipP

ud iP

Up iP 15 55 10.1Um iP Ij 1,I+ \5.6
Ud iP Ij jj 16.3

ipP Li ii z6.j
De iP Ij jj 36.0
KuriLe fslands. h = l+O kn(ua;.
Origin time = 15 !L 08-

Kurile rsland,s. I = h5 h (Up).
Origin time = 15 0? 53.

14 up ip
Ki iP
Ud iP

L' 22 29.2
L5 2L Ig.6
L5 22 35.5 CipP Ij 22 I+B.T

Kurile Islands. b = 50 klo (Ud).
Origin tíme = I, Lt ZT.

15iPUd14

tiue = 1l+ t9 h?.
(h'Ki ).

Origin tine = 15

14 Ilp iP 15



- l+l+ -
up = Uppsalar Ki = Kiruna, Sk = Skalstugan, Uu = Urneàr Ud. = Uddeholm, De = Delary

1969
Aw. Up iP 1,6 38 l+O.B

Ki iP 16 3? 5l+.8Sk eP 16 38 30
IJrn iP L6 3B t5.l+
Ud iP 16 38 l+6.3
De iP t6 39 O3.B
Kurile Islands (h = N).

Up iP r? 09 h6.l
ipP LT og i9.9

nicr sec
P zt a.l 0.6

Ki iP 1? 09 OO.5
sk iP LT 09 ú.o
Lhn iP 1? 09 2t.b

ipP 1? 09 33.4Ud iP L7 09 5,1.t+ C
ipP u 10 05.?

De iP 1? 10 11.5
ipP t? tO A3.lr

Kurile Islands. n = l+5 trn
(UprUnrUarDe ).

Up iP r7 16 r7.,iPcP 1? I? A3.3
micr sec

P zt o.L 0.?
Ki iP 17 16 It.?

iPcP IT L6 5\.7Sk iP 1? t6 l+7.3
IJll iP L7 16 32.jUd iP t? 1? 03.b CDe iP 1? ]? 20.8
Kurile Isl-arxats (h = U).

Ud iP
Kurile Island,s

Ud iP

Up iP
Ki iP
s< iP
tn iP
ud iP
De iP
Japan (h = It).

Up iP

Up iP
ipP

J.969
Aug. th (cont. )

Ki iP
Sk eP
Un iP
Ud iP

i
ipP

De iP
Kurile fslands.
(up,ua).

" 1l+ up i(p)
].

tt tl up ip
tt llr Uat ip
tt rl+ up ip

ud iP
Kurile Islands

tt llr Ud ip
i(pp)

"14upip
Ki iP
Um iP
Ud iP

"1\skip
1l+ Ki iPs

iLsl

tt llr Ki ipg
(cont. )

Kr:rile fslands.
^...., - Oriein tine = tB 5l+ 3l+.---*_*_

1l+

1l+

18 31 57.2 C

18 32 31
18 32 rT.6 c
18 32 )+B.o
18 32 56.5
18 33 01.2
tB 33 06.I
tr = l+5 trc

18 36 l+3.0
rB 37 26.5

18 39 5T.l+

r8 l+8 5?.0

18 57 l+5.5
IB 57 52.11
(h = n).

19 03 05.0
19 03 16.2

19 05 34.2
19 04 50.?
19 05 11.h
19 05 I+2.1+

llf

llt t7 2l+ O&.8
(h = N).

17 33 38.8

t8 02 25.3
18 01 39.6
18 02 14.8
18 02 00.2
18 02 31.2 C
t8 oa \9.0

1B U 3?.8

18 32 \a.3
18 32 53.1+

19 15 01.3

19 17 13.7
19 rT Ur.O

Il+

1lr

Ib

14

ise 19 1? IB.o
D = 290 kn = 2.6".

Origin time = 19 L6 ZZ.
E:pJ-osion?

1l+ Ud ipe t9 26 oo.j
iSS t9 26 Z5.ll
iRe 19 26 32.5
D = 210 km = 1.9o.

Probably expJ.osion.

1[ Ki iPe 19 36 !0.5
ilgl 19 3? lL.3
D = 290 km = 2.6".

Origin ti:ne = 19 35 49.
Ecplosion?

P
( cont. )

ru.cr Bec
zt o.r 0.? t9 56 t5.6



_t+S_

Up = IJppsala, Ki = Kiruna, Sk = Skalstugan, tln = thneàr

L969
Aug. 14 (cont. )

Ki ilgt L9 j6 l+r."1
ise t9 56 lo.o
D = 290 km = 2.6".

Origin time = 19 jj Zl+.
Fxplosion?

20 09 I+5

20 10 t8.o

20 18 l+h.z
iI,gI A0 L9 tb.zisg 20 19 18.1
D = 290 km = a.6o.

Origin time = ZO IT l,2.
Explosion?

iP ZO 26 I+6,j CipP zo 26 56.7uicr secP zt o.L 0.6iP 20 26 01.5 C

Utl = Ud.tleholm, De = Delary

( cont, )
Ki eP 2J r7 02

nicr sec
E 1.0 flr
N 0.4 12
7, O,5 rO

2L 16 37
2t 56 26"5
22 OO 53
2L 56 O2,7
21 56 r3.g
2L 5' 30.2
21 56 26.7

îurkey (u = A0 kn).
M = l+.? (Uprri).

Ud. iP ZZ 03 ,j.t
Kurile fslands.
Origin time = 2L jZ l+7.

iP 22 20 56,7í 22 21 03.9

1'969
Aug. 1l+

lfi(
Mx
t{x

Sk eP
tln iP

is
Ud iP

i
De iP

].

1l+ Up eP
i

14 Ki iPe

UB1l

14

Up

Ki
sk
th
ud,

Ilt 1ù

20 26 37.1+
20 26 z].,g
20 26 52.7 C
20 27 05.7
20 27 LA.2De iP

t' 1I Ki ip
tt llr Ud ip

tt Lh up ip
i
iPP
eS

t[x
Mx

Japan. U = l+5 kn (UprUd).

14 up i(P) 20 53 5O.5

Lù trtr ip ar aI 3|..oUd iP ZL ZZ O6.jipP zr zz L6.tDe ip zt zz a\.3
Kurile Islande. h = 35 klo (Ud).

21 2T 37.3

21 \6 1l+.3
Kurile Islands.

_ - Oriein Jing = et JJ 06.

-

Up iP AA 23 ZI+.7
í z2 23 3L.5

nicr sec
P zr o.I 0.5
Ir{x I 0.l+ L6
l4n N 0.5 18
l4x Z 0.9 i-u

Ki iP 22 22 39.6
mier sec

IUx E 0.8 t8
Mx N 0.8 19
l'{x Z I.3 lB

Sk iP 22 23 tb.5 CUn ip ZZ ZA 119.6ud iP 22 23 3O.gDe iP 22 23 l+9.2 c
Kurile fslands (h = W),
M = lr.9 (uprri).

iP
iP
iP
ipP

21 5' 5\.2
21 56 Lr.3
2L 56 22.6
2L 59 t+O

micr sec
E r.6 17
I{ 1.4 1gMx Z O.7 Lz

D = 24oo km = 2l l/zo.
(cont. )

rll

fl+

Ud iP
i

(tcurite

Up iP
Ifo iP
Ud. iP
Kurile

23 08 31.2
23 oB 39.3

Islands ).

23 L7 10.6
23 16 ll5.ù
23 L7 t6.3

Islands.
time = 23 06 08.

Llt Up Z3 l+t+ Z5,g



Up = Uppsala, Ki

_h5_

= Kiruna, Sk = Skal-stugan, tm = Umeàr Ud = UcldehoJm, De = Delary

t969
Aug, r4 Up iP

ipP

PZ
MxE
I{x N

Ki iP
ipP

PZ
MxE
I{x N

MxZ

t969
Aug. L523 59 10.0 c

23 59 20.7
micr sec| 0.1 0.8
0.6 20
0.6 20
23 58 16.6 c
23 58 28,9
nicr sec| 0.1 1.0
0.5 ltr
0.6 18
0.6 rh
23 58 53.2 C

23 58 l+]..?
23 58 5r.7
23 59 t2.8
23 rg 35.0 c
23 59 \7.6

micr Bec
0.5 Lg
0.7 18
-:-
m1 cr sec
1.0 23
1.0 22
L,'l 23
0356U

iPS 0\ 05 59
eSS oll 11 l+?

New Guinea (h = a0 hn).
M = 5.3 (UprKi).

Up iP 0ll 43 0?.0 C

ipP Ob l+3 t?.9
is 0ll 52 09

nicr sec
P zr 0.8 1.0
s 81.0 13
sN1.\L2
Mr( E !.L I7
I{x N 2.5 18
Ùlx Z 3.0 t9
p = fJ00 kn = 69 L12".

Up

Ki

MxE
ì,fx N
l{:c 7,

ttm ePP

MxE
l,fx N

15

sk iP
Itn iP

ipP
Ud iP
De iP

ipP

I5

r5

Kancbatka,h=llOfn
(Up.fi rttnrDe ).
n=6.0rY=!.0(Uprfi).

up i(P)

Ud eP

Up iP

Ud eP

U'I iP

00 11 3?.?

00 1! \2

0O 23 l+8"2

oo l+g 24

00 5l+ 30.1

Ki iP
ipP
eS

sk iP
ipP

Un iP
ipP

ipP
De iP

ipP

L5

I5

I5

t5

15

15

15

L'

Kuril,e Islaods.
Origin time = O0 l+3 22.

Up iP 0t IA 36.3
i 01 13 Og.l+
i ot L3 1b.6

Lln iP 0I I? 56.9Ud. iP 01 t8 Z7.B C
Kurile fslancls (h = N).

Up iP or 48 h5.9

Up eP 01 52 09

Sk iP OL jj ,+7.9
Uat eP 0L j5 [9
De iP 01 55 58.3
Costa Rica (h = 10 hn).

iS ot+ jI 27
Ud. iP oU \3 t3.o C

m]-cr sec
P E 0.3 6
P NO.\ 7
P z 1.6 11
P zt a.5 1.0s E r.'l 13
SNO.9L2
l,fx E 9.8 Ì8
ldx N 7.3 19
Ific Z L3 fB
o = 69oo km = 620.

0l+ l+2 2O.g C

0lr l+2 33.3
oh 5o l+o

ol+ l+2 :,6.6 c
ob b3 08.6
0ll l+2 l+1.8 C

Ol+ I+Z 5l+.2

ol+ \3 al+.5
ol+ h3 30.6 c
0l+ 13 lre.t

Kurile fslands. n = 45 Un
( Up rF rsk r[.hnrud rDe ) .m=6.3rM=5.9(UprKi).I' Up eP 0Z \L 22



_l+t_

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

L969
Aug. 15 Up iP o4 5t et.,b

ipP 0b 5t 33.2
Ki iP ob 50 36.9
sk iP 0h 51 10.?
Iln iP OI+ 50 55.9

ipP 0l+ 51 0?.9
Ud ip 0ù 51 2?.0

ipP 0l+ 51 39.3
Kurile Islands. h = lr5 ku
(UprtúurUa).
Origin tine = 0L b0 15.

"".r

t5

(cont. )
SK iP
Um iP
Ud íP
De iP
Kurile fslands

Up iP
ipP
iSKS
is
iSP

P
P

Ki iP
ipP
1Sr
iS

SKS E 0.1+ 3sKs N 0.4 3
S EO.6 l+

SNt-.z l+

I\4x E 0.8 18
Mx N 2.O 20
I{x Z 2.6 20
D = g8oo km = 88o.

Ud iP
ipP

Kurile Islands. h = l+o kn (Ud).

05 llt l+5.4
05 LI+ ,6.6

05 33 12.3

OT 2, l+2.8 C
0T 25 r8.5
o7 25 \3.2

oT 32 53.2

08 53 37.6 C

08 5l+ l+B

08 55 r7
09 03 19

L' sk iP
UG iP
Ud. iP
Tibet (n = n).

tt ti up iP
( cont. )

0riein tiqe =._QI_93*]8.:*_._

" 15 uat iP
Kurile Islands.
Origin tine =_-0I_??,O!u-*-_-,,-*-Tffir".,

i 05 l+6 SB.?

t' 15 up iP 06 zg \o.j
Illlcr sec

P Zt O.I 0.9
Mx E 0.lr L5
M:c N 0.5 L7
Mx Z 0.5 16Ki iP 06 2g 5h.h

8U.Cr gec
P zt 0.r 1.0
Mx E 0,6 16
I,fx N 0.5 L6
Mx Z 1.0 L6

Sk iP 06 29 3I.3Urn iP 06 29 Lj.5
ipP 06 29 z6.j

Ud iP 06 29 1t6.7 C
ipP 06 30 oo.5

De iP 06 30 Ol+.1
Kuríle lslands. h = l+5 kn
(un,Ud.).
m=6.0rM=5.0(Uprtci).

L969
Aug. 15

Ucl = Uddeholm, De = Delarìf

iPrPr og 20 0?.1
nicr sec

PEO.T6
PNO.l+6
P z2.o 6
P zt 7.1+ 1.1
SEI+.86
s N3'l+ 6s zr.g 6s zr 0.4 1.9
P rPr zr 0.1 r.?
I\4x E Z,O L9
IUx N I.Z Lj
I{x Z 2.3 19
p = pOlO kn = Bl- l/Zo.

Sk iP 08 5\ 03.1+ c
i oB 5l+ t5.o

Iltr iP 08 53 t+9.6 C
ipP oB 5L 5?
is

Ud iP
iPP
eSKS

De iP
ipP

(eont. )

09 03 38
08 5l+ L2.5 C

o8 57 \6.7
09 0h 08
oB 54 23.9 C
08 55 36.5

07 32 \2.2
oT 32 27.5
o7 32 58.1+ c
o7 33 16.3 c
(h = eo tn).

0B 5l+ 06.1+ C

oB 5, 16.5
0g 0h 02
09 ol+ 15
09 05 21
nicr sec

z1.3 2
7't !.3 1.2



lr? = Uppsala, Ki

-l+8-
= Kiruna, Sk = Skalstugan, Um = Uneàr Ud = Udd.eholm, De = Delary

l969
Aug. 15

1969
Aug. 15

t5

T5

(cont. )
Mariana IsLands. h = 300 kn
(UprKi rllnrDe ).
m=6.4rM=5.6(Uprtti).
M not corrected, for focal depth,

Un iP 09 1A 04.3

Up iP 09 j9 o].z
micr gec

P zr 0.Ì 1.0
Ki iP og 5g l_5,0

micr sec
P zr 0.1 1.0

Sk iP 09 jB 5,o.T
Iftx iP 09 jg 3r.gipP 09 58 |.]..gud iP 09 59 06.7 c

ipP 09 59 tB.9
De iP 09 j9 ZI+.7
Kurile fslands. 5 = !0 Ìrn(t}nrua).
n = 6.0 (UprKi).

Up iP 10 t3 2L.9
ipP 10 13 3?.6eS I0 Zz 29

micr sec
pP Zt 0.2 1.3
s N 1.3 1l_
I\4x E L.2 16
Idx N Z.t+ 15
Mx Z3.B b
9 = JJOO tn = 69 !/Zo.

Ki iP
ipP
eS

P
P
P
P
a

s
I\4x

l'[x

l_0 12 3g.B
10 12 5l+.5
10 21 04
nier see

E 0.3 6
N 0.3 10zo.T B
zt o.r 1.1E 1.1_ 11
N 1.0 10
E 3.4 15
N 5.1+ 15

lDc Z 9.3 16
D = 6950 kn = 62 !/2o.Sk iP tO 13 1I.3
ipP 10 13 2B.oiln iP IO IZ llg.9
ipP 10 13 th.o
ix

(cont. )

( cont. )
Un iS
Ud iP

ipP
ix

De iP
ipP

10 21 41
10 13 30.7
10 13 l+5.1+

10 13 56.0
10 13 l+8.1
10 1l+ 03.0

Kurile fslands, I = !0 kn
(Upr9 rSkrUmrUdrDe ).
m=6.0rM=5.8(UprKi).
This earthquake exhibits
longer periods of pZr than
the other aftershocks.

Up iP IO 22 30.3 C
l(i iP 10 21 l+5.5
Ud iP I0 22 36.1r
Kurile Islands.
Origin time = lO lI 29.

Ud iP 10 l+5 1O.l
Kurile lgì-ancis (tr = ttO trn).

r5

$

15

15 Up iP II l+0 5?.a
macr see

P zr 0.1 0.5
Ki iP 11 h0 1O.B

m]-cr sec
P zt o,L 1.0
Mx E 0.5 15
I{x N 0.4 15
Iúx Z O.7 I,

Sk iP Ll 40 l+6.?
Um iP 1l l+O 32.0Ud iP tt hl eZ.T CipP 11 l+l- 11.3
De iP 11 l+I 21.8
Kurile Isla.nd.s. h = 30 kn
(ua).
m = 6.1 (Uprri).

D = 530 kn = \.9".
Skn eSn 10 55 to

Ift!É iSn to 53 5b.ò

t0 56 30.\
iPn IO 52 ;-j.z
iSn 10 53 f3.2

itu ..^ , 1o 73^*s.9 r

iSs 1O j\ 26.5
lVorthwest Russia
67.59N,33.foE.
Origin time = 10 5] 0t.

10 13 2l+"9



L%9
Aug,

Ilp = tlpBseJ.e, Ki = Kinrna, Sk =

-lr9-
Skalstrrgenr I.b = Llneà,

1969
Aug. L5

Utl = UtldehoJ.n, De = DelarJr

sk eSKP L9 Zj Lg
Iln iSKP 19 25 IT.L
uat iPKP Lg 22 39.2

iSKP t9 25 30.3De iPKP t9 pp l+g.t
iSKP 19 Zj 38.7

Toaga-Kemactec Islands
(n = 5ao rn).

Ki iPs Lg ZZ \3.jitsl t9 23 13.6
D = 290 km = 2.6".

Origin time = Lg ZL ]22.
&rplosion?

Ki ipx t9 [5 30.3
iPe 19 l+5 33.9ilgl r9 l+6 o[.iiss rg \6 Q6.z
D = 27O krn = p.[e.

gd eLg]. 19 \7 rq
Probably Svedish Laplanct.
Origin tine = t9 lr4- t+7.
Srplosion?

iP 7g \6 23.g

15

L5 tlp iP t1 Ig [1.9ud, iP U 5g t?.9
Kurile fslancls (h = tt).

up iPKP LA 38 l?.3i r2 38 
'6,9Ki iPKP 12 3g 28.3

ricr secPKP Zt O.L I.zSk iPKP 12 38 tn1.j Ctln iPKP L2 38 37.T eud iPKP 12 3g hg.gi r2 39 oo.T
lter Zealend (n = t5 tn).
ug iP L\ zo :>9.6Ki iP r[ a0 iir.r cIIU iP tlr aO 3l+.5ud ip th 21 ol,.à cKurile fstands (A = a:-Uo).

L5

t5

15

t5

L5

L5

15

sk iP

ud i(P)

ud iP

tl+ 30 34.5

Lll 35 5ù.6

rl 56 I9.5

Ki iPe rj ,j r+j,9iss $ >6 19.1
D = 290 k",r = 2.6t.

Origin tine = t5 5! 5l+.brplosion?
Cf Aug. tl+, 19 1T - A0 lg.
Up iP LT o7 2I+.6Ki ip 17 06 39:Bud ip t? oT ió.8Kurile fslands (U = nl. 

- -

Up iP t7 Ll 52.1ri 1? t2 ol+.3Ki ip 1? 11 OT.i
S iP u lL [a.arhu ip LT rL zT:7Ud ip t? 11 :r,g.z c
5:"i1. rslands (n = rio kri.ff. the second. phase at Up is
11te+tretgcr ae ppr the dépth
oecoraes 45 knr i.e. the s;meas for the nqjority of tbe
afbershocks.

Up iP 20 t7 AL.B
- ipP 20 1? 31.2Ki iP ao 16 i:.eIÌ0 iP ZO 16 :16.8ipP 20 17 og.5Ud iP zo L7 z1.iipP zo L7 3|..tKurile Islands. h = 35 kn

(tll) runrua).
ASlgeynt alrong pp not quite
satisfactorlr.

up iP 20 58 l+B.a
nier sec

- P zr 0.1 0.7Ki ip eo :g o3.aSk ip Ao 5g 39.3 CItn iP Zo jg 23.[ cUct iP 20 jg 51r.6 C

_ ipP ao 59 o3.2De iP ZO jg ]-],.T
- ipP zo 59 a5 .tKurile fslands. fr = [o-tn

(ud,De ).

15

15

eP LB OB 33



Up = Uppsala, Ki = Kiruna,

t969
Aug.

Up iP
Ki iP
IJn iP
Ud. iP
Kuril-e Islands

-50-
Sk = Skalstugan, Ih = Ilmeàr Ud. = Ud.d.ehoJm, De = DeLary

lJUpiP
Ki iP
sk iP
Urn iP
Ud iP
Kurile Islands.
Origin tine = A0 l+8 O?.

u-*

(cont. )
Ud. iP

ipP
Kurile Island.s.
(ud).
Origin time = 23 13 21.

Up eP 01 AT 1l+
Ki iP or 26 l+?.r
Un eP oI 26 58
Ud. iP 0I A7 A].6
Mariana Island.s (tr = 35 trn),

De iP
Kurile

Ki eP
Ud eP

01 38 08.0
01 38 fl|.5 C

01 38 22.?
01 38 32.?

Islancts (u = \5 t4).

Kurile fslands,
Origin tine = 02 l+3 ff.

20 59 08.7
20 58 23.9
20 58 58.1+
20 5B l+3.2
20 59 L5.0

2I 02 23.2
21 02 53.7
21 03 05.1+

2L OI+ tT.z
21 03 31.0
2I 03 5I.2
21 Ol+ 23.0
(h = w).

22 29 og.2

2Z 5tr 51.0 C
22 55 00.o
23 03 52
micr sec

zt 0.1 0.6
E 0.6 16

]'969
Aug. 15

23 2l+ 29.\ C

23 2h l+0.3
h=h0kn

16

tlm iP
Ud. iP

ipP
Kurile Island,s. tr = l+5 kn (Ud).
Origin time = 20 jI ì+6. 16 up ip

Ud iPt5

02 53 3ll
02 ,l+ 25

L6

Ilp iP

Up iP
i
is

P
tfx

15

I5

Ki iP

P
I{:(
Mx

T6 Up iP
Ki iP
Ud. iP

03 25 38.8
03 2\ 52.9
03 25 l+L.? C

37.
Kurile fslendr.
Origin time = 03 lbI{x N 0.T tT

M:( Z 0.8 I7
D = 76jo trn = 690.

up ip 03 39 og.B
ipP 03 39 20.5Ki iP 03 38 23.g cSk iP 03 39 00.0Un iP 03 38 l+l+.3

Ud iP 03 39 15.1 CipP 03 39 a6.g
Kurile Islands. tr = l+5 i<n
(uprua).

Ki iP
(cont. )

T6

T5

22 5\ O7.O
mier sec

zt o.I 1.0
E 1.0 19No.8u
z L.2 16

22 5l+ b1.8 C
22 5\ |j.5
22 5\ 27.2
23 03 03Ud iP ZA 5\ 5?.8 cipP zz ii Lo.TDe iP ZZ jj 1j.j

Japan. h = 50 tn (struo).
m=6.LrM=5.1 (uprri).

Ud iP 23 oB 1?.?ipP a3 oB a9.l+Kurile Isl_ands. tr = L5 km (Ud.).

t{x
sk iP

ipP
Iln iP

iS

Ki ipP
(cont. )

KiR iPS 0l+ tO t6.Tise Ol+ 10 I5.5
D = 320 km = 1.9v.

sltld ePs ol+ 10 22
,, iSe Ol+ 1I Q2.2n = 3b0 km = 3.1o.unL isn ol+ lL 0g.7ffi
H3lFil";3'l3qy,
Origin time = 0l+ 09 20.15 23 23 l+9.3

16 06 20 rr.6



-51 -
tlp = tJppgalar Ki = Kiruna, sk = Skalstugan, th = thneàr ud = ucldeholn, De = Delary

L969
Aug. 16 (coat.)

Kii
is

*iP
is

I.ùtr iP
i
ís
i

Jan Ma6ren.

tt t6 up ip
Ki iP
Ud iP

sk iP
tln iP

iSeS
Uct iP

i

06 20 20,2
06 22 r3.r
06 20 1?.l+
06 22 07.2
o6 zo l+T "t06 20 ,5.2
a6 23 r5.5
06 23 30.0

06 35 3b.lr
06 3[ U?.8
06 35 [o.o c

Kurile fstand.s (tr = 6O fn).
Up iP 10 l+5 O2.l+

Ki iPn 12 LL 0t.6
iPe 12 tI 28.2
itgl LZ LZ 19.6

Sk eLsl 12 L3 j6
ise 12 11 10.?

Probebly nortbwest Russia.
nYplosion?

Kurile fslands.
Origin time = 06 Zl+ 32.,

L6 Ud iP 07 31 07.3
îad,zbik SSR,

Up iP oB l+6 32.9

ud iP 0B 50 21.[

Up iP 08 58 f3.7 c
nicr secP zt o.l 0.6Ki iP og 5g o?.g
nicr secP zt o.L l.oflr iP 08 l8 43.9 clJn ip 0B lg Zg.I Cud iP 0B 58 5g.g ci og 59 o5.gDe iP 0B 59 17.1 c

Kuril,e falands (n = 5O trn).
m = 6.1 (uprtÉ).

L969
Aug. L6

tt 16

Ilp iP

Up iP
Ki iP
ud iP

Ki iPe
iSn

09 35 2B.g

10 13 56.8 c
10 13 L1.3
10 14 02.?

t2 51 23,7
t2 51 52.1+

12 5\ ,+2.2
12 55 13.4

13 oo 3B.g
13 01 06.2

16

L6

T6

16

16

L6

iSe L2 j2 gL.z
D=320 lon=P.9.

16 rh iP
Ud. iP

09 1[ tù.6
micr sec
0.4 15
0.9 18
1.0 16
09 13 29.8
nicr gec
r.2 18o.7 18
1.3 18
09 1l+ 0!.6
09 1,3 50.1
09 23 33
09 14 21.0
0g lL 2g.gDe ÍP 09 14 39.5

Kurile Islantls (n = 4O U).
Y = ).1 (uprKi).

Kr:rile Islands (U = h5 tn).
Kí iPe

iSn
ess t3 ot U
D = 320 km = 2.9".

sk e(se) 13 ob 09

l-3 09 02

13 23 5o.B

14 0L ot.o
L[ ot 12.5

14 22 5\.1

lb 51 3o.l+

L5 02 56.3

L5 26 3l+.3 C
L5 26 \8.'+
15 35 34
micr sec

N o.l+ 3z 0.8 2
zt o.B 0.9
80.2 4
E 0.8 1g
N 2.4 17

r6

U'T iP
i

Up

uat

Ilp

Up

Up

iPUpr6

Ilp iP
ipP
is

P
P
P
s
![x
M:(

(cont, )

r6

16

16

L6

L6

L6

L6

Ir{x E
MxN
llx Z

Ki iP iP
lfx g
l'{x I{
ld:( Z



''2-
Up = Uppsal.a, Ki = Kirura, Sk = Skalstugan, th = Une6r

t969
Aug.

Ud = Udd.ebolm, De = DelarJr

16 (cont. )
De iP L7 2j ::O,B

ipP t7 25 Zl+.j
Kurile Island.s. I = !0 kn
(UprKi rUmrUdrDe ).
m=6.5rM=).1 (UprKi).

" 16 up ip 1g 06 30.9

" 16 up ip 1g 36 3g.2

" 16 uat ip 19 02 1b.9

" 16 ud ip zr rL :>3.z

" 16 up ip zL 26 :-:9.6

" L6 rlp ip 21 36 3b.l+

16 Up iP 2I l+5 23.5
Ud iP 2I l+5 eg.3

ipP 2L \5 t+L,6
Kurile Isle.nds. fr = l+5 tn

]-969
Aug,16 ( cont. )

Up

Ud iP
i
ipP

Ki iP
ipP

P
IìúC

Mt(
ld:(

sk iP
i(pp)

Iìn iP
ipP
iS

Ud iP
ipP

(cont. )

llttcr sec

L, 26 zl+,t+ c
15 26 08,? c
15 26 2L.7
15 3l+ 4?
15 26 40.h c
L5 e6't+9.7
L5 26 55.0

NIx Z I.T tB
D = ?600 hn = 68 llzo.Ki iP 15 25 118.6 ci 15 25 5g.Bi lj 26 t6.B
is 15 3h 12

n.icr 6ec
P z0.B 6
P zt 0,7 1.0
s 80.4 g
s N 0.3 Tldx E 3.1 lB
I\4x N Z.j l?
I{x Z l+.1 18
o = 685o kn = 6t r/zo,sk iP

Ih iP
ipP
is

16 UB

t6 Up

De iP $ 26 :-T.g C
Kurile fslands. 6 = !0 kll
(Uprtlnrud).

m. = 6,3, M = 5.6 (UprtCi).

iP t6 19 ha.h

iP tT Z)+ l+6.6 CipP LT 25 ooJ+
iS r7 33 l+l$

nicr aecP zt Q.3 o.g
Mx E 0.5 1?Ilx N 0.8 19
Mx T, 0.9 18
D = 7610 km = 690.

(ua1'
Origin time = ZI 3l+ ZJ-.\-

" 16 up ip -=;ime
"t6upip

Ki iP
Ud. iP
Kurile Is]'and.s.

. Orieigtime = 22 ZO |,g.

" 16 up e(p) --Efào

" t6 ud. ip 23 L6 5L,6i z3 17 02.3
Tien-Shan.

" 16 up ip e3 36 zg.rud iP A3 36 31.5
Kurile Islands.
Origin time = 23 Z, 27.

00 l+l+ 08.6
00 bl+ lO.T

22 32 00.2
22 31 th.o
22 32 06.0

tT 2l+ 01.6
LT 2l+ !j.6
nier sec

zt o.h 1.0
E 1.1 17
N 0.8 1?z r.4 r?

L7 2l+ 36.7 C
rT zl+ i3.T
IT 2l+ ZZ.3 C

LT 2\ 36.r
LT 33 02
I7 2l+ 53.0 C
r7 25 A6.5

1? Up iP
Ud, iP

L7 Ud iP 01 1? 18.6i o1 u 33.8

L7 Up iP
Ud iP

01 48 58.9
01 l+9 Oll.1+

Kurile fslands.
Origin time = OI 3T ir6.

'.','-.,*..*,?'-é



Up = Uppsala, Ki = Kirunar

-53-
Sk = Skalstrrgen, Um = Ilmeàr Ud = Ucldleholm, De = Delary

L969
AW. fT Up iP

].
Sk eP
Ucl iP

t-
De iP
Crete.

t969
Aug. I7o\ l+6 22.5

ol+ l+6 3?.5
oL ht o:
ol+ 116 30.6
olr [6 39,7
ob \5 jB.8

( cont. )
sk iPKP 10 29 09.1
Un' iPKP l-0 29 0l+.0
ud iPKP IO 29 I2.3
De iPKP t0 29 t8.l+
Solonon Islands (tr = ?O trn).

u l+7 48.5 c
l_1 48 00.6L7 Up iP 06 03 23.9

ipP 06 03 35.0Kí iP 06 oZ 39.0
ipP 06 02 l+9.8

sk eP 06 03 tl+
Uin iP 06 oZ ,B.TUal iP 06 03 30.0 C

ipP o6 o3 llt.3
Kurile Is1and.s. h = l+0 tn
(UprKi rUd).

Up iP O? 35 28.1+

Up iP oB 3j :)2.7Ki iP oB 3[ 5B.gsk iP 08 35 2g.O
Uct iP oB 35 51.0 CDe iP OB 36 1l+.3
Unina} IsLand. (5 = !0 kn).

lT Up iP
ipP

LT

17

elcr sec
P zt o.r 0.8

Ki iP 11 l+? 03.5
ipP ll l+? 16.1+

Sk iP 11 l+? 38.6
ipP 11 l+? 51.2

tln iP tt bT 23.8 C
iPP LI l+7 36.7

Ud iP f1 l+? 5l+.6 C

ipP rr h8 06.5
KuriLe Island.s. tr = [5 itn
( Up nKi ,Sk,IlnrUd. ) .

1?

IT

Up iP
Ki iP
Ud iP

Up iP
ipP
is
isS

P
s
s
Mx
Iúx

11 50 11.5
11 u9 56.1
J-1 50 l+?.1+

Kurile Isl-and.s.
Origin time = 11 39 39,

r7 Ki iPe 09 19 12.0 12 A5 39,7 C

120611
12 1l+ 2l+

12 t5 2r
nier see

zt 0.6 1.0
E 0.3 5N0.35

.E 0.6 1?
N 0.? Ll+

Mx Z 0.9 19
D = ?500 tu = 67 L/20.

17 Ki iPe 09 l+0 05.1

iSe 09 t9 IB.o
D = 310 Lrn = 2.8t.

Origin tine = 09 18 t?.
&rplosion?

ise 09 Lo It.3
D = 310 L- = 2.8".

Origin time = 09 39 10.
Explosion?

Ki iPe og j6 az,ziss og 56 3g.3
D = 310 km = 2.8".

Origin tine = 09 ,j 07.
nxlrl-osion?

Ki iPg 10 t3 22.?
iSe 10 L3 IB.?
D = 310 knr = P.$e.

Origin time = lO 12 AB.
&cplosion?

9p iPKP 10 29 Lo.l(cont. )

u

TT

Ki iP
iS
i

P
I{x
Mx

SK iP
1
iPP

th iP
( cont. )

t2 oh j6.l+ C
12 L2 52
12 13 03
micr sec

zt 0.5 0.9
E0.6 vt{ 0.6 76

12 05 31.9 c
12 05 l+1.1
t2 OT 56.9
t2 05 15.6 C

Mx Z 1.0 18
O = 68OO krn = (1o.

LT



Up = Uppsala, Ki = Kirura,

'5\ -
Sk = Skalstrrgan, Um = llmeàr Utl = Ucldeholn, De = Delary

L969
Aug.

1969
Aw. rT

17

(cont. )
SK iP
un i(P)
Ud. iP

1
De iP
Ionian Islalrd.s.

iS

P
P
P
P

18 1? 4o.g
r8 L7 52.6
18 17 o7.g
18 l-7 13.2
18 16 33.2

r7 (eont. )
IJn iS
UIT iP

is
De iP

1
iPP

12 13 40
12 05 116.8 C

L2 Lr+ 39.2
12 06 03.b c
12 08 2?.1+
12 08 !2.1

Japan. h = 130 kn (Up).
m=6,1-rM=5.1 (Uprfi).
M not eorrected for focal
clepth.

t4' iP 12 11 0b.6

Uct iP 12 19 3l+.L

Ud iP t2 33 l+8.?

Ki iP 12 l+l+ 58.8Uct iP 12 ,+5 Z3.j
i 12 \5 29.2

Molucca Passage (U = l+O tn).

13 23 38.0
13 23 48.1

Ki iPe 1l+ 02 33.8
ise rlt 03 g8.o
D = 290 k. = 2.6".

Origin time = ll+ 01 h2.
brp1osion?

Ki iPKP 1l+ t6 \5.8
Sk iPKP th 16 5?.3
New Hebrides Islands
(n = ato tn).

Up iP 18 20 13.2
ipP 18 Z0 26.3

Ki iP r8 Ig 27.7
ipP 18 19 l+0,?

Un iP LB 19 18.2
Uat iP IB zo ];9.z

ipP 18 20 3A.B
De iP 18 20 \1.?
KuriLe Islands. h - 50 kll
(Uprrirud).

De iPKP rB l+6 o3.t
Loyalty Islands (b = 30 kn).

Up iP 20 25 ,+A.9
í 20 25 5L.7
eS 20 36 0l+

nicr sec
PEO.36
P 110.6 7P zr.3 7P 7,t 0.r L.o
s 81.0 Ts$2.27
D = 9L50 kr = 85o.

Ki iP ZO 25 20.3 C

i 20 25 33.I

u
17

17

L7

t7

uL7 Up iP
Ud iP

u

LT

I7

rT

I7

Up iP
Ud iP

15 00 rL.6
15 00 17.1+

20 35 23
nier see

Eo.B 7N0.6 B
22.2 7
7,t 0.3 1.5

Kurile Islands.
Origin time = th l+9 09.

Sk eP t5 3t t5
Ud iP L5 3t 17.9
Minctanao (n = 8O tn).
Ud. ePKP t6 25 \7De iPKP L6 Zj |,g.5Fiji IslanAs (n = 610 ku).

s E 1.3 g
p = p0O0 km = B1o.
iP 20 25 1g.1 C

20 2' 29.7
20 25 35.3
20 35 I+2

2A 25 3r.6
20 25 36.1+
20 25 l+?.3 C

20 25 5\.3

sk
(h iP

Up iP
1

1
iS

U'T iP
L

De iP
].1B 1? 01.1

tB 1? 05.5
micr sec

z, o.r 0.7

GuLf of California (tr = U).
m = 6.2 ({lllrKi).

P
(cont. )

I7



-55-
Up = tlppsala, Ki = Kiruna, Sk = Skalstrrgea, Un = lJrneér

L969
Aug. 17 UB eP

iPP
iS

P

P
P
S

s
Mx
l,f:r

Ki iP
1
is

P
P
P
P
S

S

Mx
úc

sk iP
i

Um iP
is

Ud iP
1

De iP
i

Up iP
ipP

Ki iP
ipP

P
SK iP

ipP
rh iP

ipP
Ud iP

ipP
(cont. )

20 27 30
20 30 50
20 37 5T
micr sec

E 0.1+ 6
NI.1 6
7. 2.1+ 6
8t.76
NT6 1[
E lrO A3
N6s 18ì0c z 76 t3p=!l+)0kn=85.

20 27 O8,3
20 27 22,I
20 37 1l+
nicr sec ft

81.6 6
Nl,t 6z u.0 6
zt o,5 r.6
E l+.8 1I
N 7.7 llt
E 52 1ìl
N!B ]?

ljlx Z Tl+ 
^I5P = t000 km = 81".

20 40 01.g
GuLf of California.
h = 30 kn (UprKirskrtttrrud).

Ki iP Ao j7 12j.z
Molucca Passage (tr = 25 irn).

22 32 50.8
22 33 05.5 C

22 33 L5.l+
22 33 06.5
22 33 l:6.11

GuIf of California.
h = 35 kn (tJrnrua).

18 Up iP OO 19 l+9.2
Ki iP oo 19 03.3
Un iP 00 19 Al+.4
Ud iP 00 19 5t+.9 C

ipP oo 20 ol-.8
Kurile Islands. h = 25 kn
(ua1'

Ud. = Udd.eholm, De = Delary

( cont, )
De iP

t969
Aug. l7

TT

T7 Ki iP
um tr

ipP
U'I iP

ipP

GuLf of California (h = N).
m=6.6rM=7.2(Uprfi).
MuJ-tiple P: in average ofthis anct the preceding case,
P is folLowed by later oo""is
after 6.h sec and 12.9 sec.

20 27 09.3 c
20 27 ].6.1+
20 27 zL.g
20 37 3u
20 27 23.1
20 27 37.3
20 27 35.6 " 18
20 2T I13.l

llp iP 0O 21 32.1rKi iP 0O 20 l+7.3
Un iP OO 21 08.1
ud iP O0 20 38.9

ipP OO 20 5O,l+
KuriLe Islands. h = h5 kn
(ua).

Up ePKP2 0t 2l+ 31
ePP 01 28 21

nicr sec
Mx E 1.\ 19
I{x N 2.7 19
I{x z 2.6 Ao

Ki ePI€ 0I AL 0L
iss 01 l+B 38

micr see
I{x E L.9 LT
lD( N 2.t+ L9
I\4x Z 3.2 20

Sk iPKP 01 2b Ol.lr
Un ePKP2 01 2l+ 3lr

isKKS 01 35 LO
iss 01 l+g 36Uat iPKp2 Ot 2l+ 28.3De ePKP2 AL 2t+ 25

South Pacific Oeean (h = N).
M = 6.2 (Up,tci).

LT 20 39 58.5 C
20 4o 06.5
20 39 34.? c
20 39 I+Z.O

nicr sec
zt o.I L.2

2a 39 36.8 c
20 39 \5.O
20 39 l+9.\
20 39 56.7
20 39 50.3
20 39 57.3

iP 01 ho 32.6



'',6 -
Sk = *alstugan, ttn = ttrneàr Ud = Uddeholn, De = DeIaryUB = tlppsaLa, Ki = Kiruna,

L969
Aug. L8 Ki iP

Sk eP
L[n iP
Ud iP

Ki eP
e

Sk eP
t

Un iP
1

Sir eP
Ud iP
De iP

sk iP
Irn iP
uar iP
De eP

ol 51 3h.2
01 51 36
0L 51 48.?
01 5r ltg.g c

Gulf of California (h = N).

L969
Aug. 18 Ki eP

ttro iP
Ual eP

03 57 55
03 58 Og.8
03 58 12

GuLf of Califormia (h = lf).

iP
t_

iPP

Iì{x
l,lx
Mx
iP
1

P
Mx
l[x
!fi(
eP
i
iP
1
i
eP
í

Up
18

18

18

Gulf of California
(u = 3o tn).
Double P3 cf Aug. lJ, pO ZT.

oZ 32 l+2.2

02 41 36
OZ ,+L I+2

02 41 3g
02 41 hl+.\
02 41 50.6
02 \)- 56,2

Al+ OT 22.7
0ù 0? 30.3
olr to b5.3
nicr sec

E 0.8 18
N 1.8 IB
z J-.7 18

oh 06 59,?
ob 07 0?.8
nicr sec

zrt 0r2 1.6
E 2.2 l7
N L.g 18
7, 2.8 16

0lr 0? 02
04 o? oB.8
0l+ o? 12.3
oL o? r[.]+
0l+ 07 22.6
0lr 0? 15
0\ 07 23.6

03 09 58
03 10 1l+.?
03 10 25.?

18

f8

Gulf of CaLifonnia (h = $).

tIB iPKp2 03 t6 0I.6
ttn iPKP2 03 L6 06.5
ud iPKP2 03 15 53.2
South Pacific Ocean (h = N).

Up iP 03 3\ 29.7
i 03 3h l+l+.7
ePP 03 3? l+lr

is 03 rl5 01
nicr sec

P z 0.5 6
PP z o.! 5tfrc E 1.4 19
IUx tf 3.3 lo
la z 2.9 1g
I = !!00 tn = 85 L/Zo.

Ki iP 03 3b 05.3 c
eS 03 Ur 14

uicr seep E0.l+ j
P z o.g 7P zr o,5 2.2
s t{ 0.5 g
t'{x E 2.\ 18Mx N 3.0 LBìdx Z l+., X
D = 9000 lnn = 81".

Gulf of California
(n = ao trn).
m=6.0rM=5.8(LIprKi).

De i(P) 0h o? 3h.5
Gulf of Colifornia (h = N).
M = 5.7 (ItprKi).
Mrrltiple P.

Up iP 0U t? 25.1r
Sk iP 0I 1? 09.a
tto eP 0L t? 2lr
ud. iP où 1? IL.b

i 0l+ t? tlr.3
Pa"nana (h = 3O kn).

Ki eP Oll l+l+ l+6

Sk eP OL lr\ :rlh iP Ol+ [5 02.8
Ud eP 0b h5 0h
Gr.rl-f of Califoroia (h = N).

05 3T 27.1+
05 36 50.3
05 3T 22.6
05 37 28.8
05 37 06.0
05 3? 34.0

(n = 45 gs).

Ki ep 05 4? 03
ttn iP 05 l+7 Aj.O
Ucl íP O, l+T 55.8
Kurile Is.].a,nd.s.

1.8

l_8

iP
iP
iP
1
iP
iP

18 Up
Ki
sk

Um

ud
Japan03 34 08.2

03 3l+ 18.3
03 34 2o.l+
03 3l+ 3b
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up = uppsala, Ki = Kiruna, sk = skalstugan, t'm = î.[near ud. = udtteholn, De = De]alry

L969
Aug. 18

18

Ud eP 07 02 23
i 07 02 \L.z

Kurile Islands (n = 6O fn).
Ki iPKP o7 56 20.6

ipPKP oT j6 Î,6.9sk iPKP o7 56 32.OipPle 0T 5? 08.\

ipPKP o7 57 03.2u.l iPKP 07 56 36.8ipPle 0? 5? 13.3De iPKP OT j6 lt8.z
ipPle 07 ,7 L9.l+

l{ew Hebrides Is].ands.
h = Llr0 kn (KirstrLlnrUctrDe).

L969
Aug. 18

I8

Up iP
I

Ki iP
Un iP
Ud iP
Kurile Islancls

Up iP
is

11 00 \6.9
1l- oL 36.9
11 00 01.9
11 00 22.9
11 o0 53.[ C
(h = N).

11 5l+ 33.1 c
12 03 33
nier sec

P
Iúx
l,lx

zt 0.2 1.0
E 0.9 19
N 0.9 18

18

iP
ipP

Pzl
IUx E
MrN
MrZ
iP
iP
eS
iP
iP
ipP

Ki

lP
;1P
1e

SK
Um

uat
De

Up
Ud
Ku

1B

I8

18

tlp iP
L

Ki iP
Ih iP
ud iP
(ttrrrite

tlp iP

tlp iP
is

s
ìór
l,lx

Gulf of Califoraia
(tr = 3o tn).
M = 5.3 (uprKi).

18 Ud iP

oT ,9 \5.2
o7 59 55,5
o7 58 57.9
o7 59 22.1
07 59 

'L.TIslands ).

0B 01 00.9

oB 03 Ur.g
0g llt 13
nicr sec

lÍ 0.h 9
E 0.5 18
t{ 0.9 1g

Mx z 0.8 
à6D=9550kn=86.

iP og 03 2r.1
nicr sec

Mx E 1.0 L6
I'lx t{ 0.8 L7
It[x Z 1.0 16
eP 0B 03 20
iP og 03 31.2
ep 0g 03 33i 0B 03 52.2

IUx Z I.2 15
D = T600 kn = 68 ileo.

1l- 53 116.5

rt 53 56.9
nicr sec
0.L r.1
l.lt L7
1.1- 18
2.0 16
Lr 5\ 22.5
11 54 O7.2 C

12 02 l+8

11 54 38,7
L1 54 56.6 C

11 55 06.1
h=35kn

sk
IIn
ud

Kurile Island.s.
(t<i,De ) .
m=6.1rM=5.1 (UprKi).

12 L6 13.6
L2 L6 tg.6

Islands.
_time = 12 05 l,A.

Ki iPS t3 10 3?.6ise 13 Ll l-1.8
D = 29O km = 2.60.

Origin time = 13 09 b6.
hcplosion?

rG iPe 13 26 5I+.I

09 39 L8.8
Kurile Islands.

, Origin time = 09 28 tl. I

18 Ki ipe to llt 2g.l_íse to 15 q2.9
D = 300 km = 2.?".

Origin time = lO 13 3L.
&cplosion?

iSe t3 27 ?B.I
D = 290 krn = p.$".

Origin time = L3 26 OZ.
Explosion?

qpP isg LZ ZB Z3.z
Skn eSg 12 30 12
ttnÉ iSs LZ AB 15.tl

ar 59.7-Nt p5.6-8.
Origin time = tZ A6 J:Z.



Up = Uppsala,

-58-
Ki = Kirura, Sk = Skalstugan, Um = llmeà, Ud = Ud.deholn, De = Delary

1969
Aw. 18

:-969
Aug. 18Ud iP

ipP
Kurile Islands.

SK iPKP
1

Lttr iPKP
ud iPre
De iPKP
Kermad,ec Islencls (U = 6O tn).

ud i(P) t\ 59 ez.3
i tt+ ,9 z9.t+

Possibly local.

II+ 29 ZA.9 C

nicr sec
zt o,2 0.8

Ilt 28 58
L\ 29 or.j
L\ 29 17.l C

L\ 29 26.9
Ib 29 09.1
ll+ 29 21r.3 C

L\ 29 33.1+ c

15 06 10.1
15 06 tB.2
15 06 28.2
15 06 35.1+
nicr sec
0.6 16
0.3 t6
0.9 1?
15 06 38.\
L5 06't+5.9
15 06 13.5
15 06 2L.2
15 16 28
15 06 25,7 C

15 06 33.6
15 06 18

eP L7 15 \6
iP u 15 14.9
iP t? lb l+2.0
i r7 15 03.2

Crete.

Up iP 1T 28 0h.9
Ki iP r7 28 03.7 D
sk iP rT 28 1?.g D
un iP 17 28 01.5
uat iP r7 2g th.6 D
De iP u 28 13.3
Sunatra (n = tl+O tn).

Ud iP 18 l+O 33.0
Kurile Islanats (5 = 5O fn).

Ud. iP 18 5l+ l-0.3

un i(P) 21 28 33.0

iP 23 38 4g.o

iP 23 b7 3B.O

iP oo og 26.8
Kurile Islands.
origin time = 23 58 L9)

00 12 33.5
0011hB
0o 12 39.6

SK
Ud
De

13 58 39.1
13 58 l{g.B
h=35h (ua).

iPKP

PKP

ePKP
i

(lp18

18 up iP
ipP

Ki iP
ipP

lDc E
I{x N

llx Z
sk iP

iPP
îJu iP

L9

1B

18

1B

I8
18

L8

1B

}B

1g

uat

Up

ud.

ipP
iSS

ud iP
ip.P

De eP
West Patistan. 6 = J0 kn
(Up,G rSkrUmrUd ).

up iP 16 00 58.7

Ki iSe 16 23 05.8
sk iss L6 23 L0.2
tJn iSe L6 23 35.6
Norùlandn Noma,trr.
nTrlosion?

Up iP f6 lrO 3l+.3
Kr.rrile Is].a^nd.s (h = w).

18 Up iSe LT 06 26.2
sk ess LT 06 I7
Ud. iSe L7 05 22.8
South Nor:nay.

Up iP
Ki eP
Ud iP

Un iSKP OI 26 15.6
Uct iPKP 01 23 l+1.8
De iPKP 01 23 53.3
Fiji IslanAs (h = 650 tn).

Up iP 0l- 52 23.1+
i 01 52 30.\
i 0r 52 35.L
is 02 03 27

micr sec
Mx E 0.9 f9
Mx N 1.5 19
Mx Z 1.1 lB
D = lol+50 jp = 9lro.

Ki iP OL 52 2r.T
i ot 52 28.6
eSKS 02 OZ 53

(cont. )

L9

19

Kurile Islarrd.s.
Origin tine = 00
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ttp - tlppsalar Ki = Kiruna, Sk = Skaletrrgan, Um = uneàr Ud, = UtlctehoLn, De = Delary

]l969
Aug. 19

t969
Aug. L9 Ud iSKP 08 15 13.7

De iPKP 08 ta aB.6 c
i 08 ra h3.6

I'iji Islanits (b = ll0 km).

oB l+b 16.8

09 00 06.1 c

09 oo 56,9 D

09 09 59
nicr sec

N0.6 5
zo.g 5
zt o.2 0.6
E 3.\ 18
N13L5
ZL7 L5

16oó u'= 68 ilzo.
0g 00 10.?
09 0B 36
micr sec

zt o.3 1.0

02 3A 26.3
02 28 l+2

02 33 50.9
02 29 2'
02 3t ]:6.5
02 29 311-.1

02 30 13
02 30 22.0
02 30 27.1
02 31 01.2

Nonregian sea (h = N).

Ud iP
l-

u.l i(P)
l-

Up iP
U'T iP
Kurile Island,s.
Origin time = 03 5? 06.

19 Utt iP Ot+ 2L 26.2

rg ud iP o? rh 5?.1+
Kurile Island.s.
origin time = O? 03 19.

(cont. )
Ki nicr sec

P 7,t 0.L 0,9
Ùfx E l-.? 19
!,lx N 3.3 2L
Mx Z 3.5 2I

sk eP 0L rZ 36
i 0t jZ t/3.z

ttu iP oL 52 zL.L
i oL 52 26.6
iSKS 02 02 l+3

is 02 03 25
ud iP oL 52 32.6 C

i oL 52 39.7
De iP 0l 52 38.9

i ot ,2 \3.7
Suncla Strait (5 = 5o tn).
M = 5.8 (uprtci).
Multiple P.

1g

19 iP

iP
is

P
P
P
I'tx
lfx
Mx
!=
iP
is

Up

Sh
tlr

19 Up iP
Ki eP

iT
Sk eP

is
ttn iP
Ual eP

i
1

De iP

s N0.6 7
M:( E 18 L6
MxN13L6
Mx 7,26 15 

^o = 685o kn = 6L Llz".

rg

1g

02 3\ 28.7
02 35 12.2

02 39 22.8
02 39 32.8

08 08.3
oB r\.1

iP
iP
ipP
is

UtI iP
De iP
Kuril-e Is1ands.

Up iP 09 05
Ki iP 09 0h
Un iP 09 05
ud iP 09 05
De iP 09 06
Kr:rile Is]-ands.
Origin tine = 08 5ll

og oo \6.9
09 00 31.0 D

og oo l}ù.0
09 09 08
09 01 02.7 D

09 01 20.9 D

1=l0km

36.1
51.0
IL.5
l+2., C

00.2 c

3l+.

09 16 38.1+

09 l+1 16.6
og lto 31

olr
0ll

(um).
m=6.3rM=6.\(uprfi).
The P-waves show clear
ctilatations in tbis caset
contrary to tbe majoritY
of tbe afbersbocks in this
geries.

19

r9

1g

tf 19 up iP
Ki iP
Uct iP

ipP

o? 21 53.1+
0? 21 0?.8
07 2L 58.9 C

0? 22 11r.1
Up iP
Ki eP
(cont. )

Kr:rile lglands. n = 55 kn (Ud).
Origin time = 07 10 5I.



Up = Uppsala, Ki = Kir'una,
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Sk = Skalstugan, Un = theàr Ud. = UdclehoJ-n, De = Delary
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],969
Aug. 19t9 (cont. )

ud iP og lr 22.0 c
ipP 0g hI 39.2

De iP 0g hl bo.2
Kurile Isl-anrls. h = 60 kn (Ud).

19 Ud. eP I0 13 l+1

Kurile Islands. 1

. Origin tine = 10 02 33, )-__-___----*----

ud iP 19 4\ 13.6

up iP 23 \T 37.3
ipP 23 l+T l+7,3

Ki iP 23 l+6 52.11
Sk íp 23 tq ZT,I+
ttn iP 23 l+7 12.8
ual iP 23 \7 tJ3,5

ipP 23 l+'l j3.9
Kurile Islands. h = l+O kn
(uprua).

T9

tt 19 up iP
ud, iP

iPcP

1g Ud

to 29 52.0
LO 29 

'7.910 30 20.4
Kurile Islancls (a = lr5 trn).

iP LO 59 59.1+

"19upiP Ki iP
Ud iP
De iP
Kurile Islands

' 19 ud. iP

12 18 00.?
l_2 u 15.3
12 18 06.\ c
L2 LB 2l+.1
(rr = \5 t<n),

12 59 5r,B

16 38 5?.0

-:-
mrcr sec
0.8 2J-

l.\ 23
r.2 19
-:-
ml"cr see
0.6 20
0.7 2I
2.0 22
L7 5L 28
u58oo
18 12 16

South Pacifie ocean (h = tt).y = !.8 (Up,Ki).

Up iP 05 l+5 25.6
Ki iP 05 l+! 39.8
Udt iP 05 )+5 3t.e

ipP 05 \5 l+5.3
K'rile Islands. 5 = !0 kn
(ua1.

00 17 33.3
O0 1J 5l+'B

01 38 51.b
01 38 56.8 C

fslancts (fr = l+5 tn).

01 59 1T.l+
or 59 zg.t

06 l+9 20.7

0B 00 l+9.3 c
oB og 29
08 10 35
micr sec

80.8 2
N 2.1+ 2
z l+,9 2
zt 3.3 1.0
E]-,5 B

N 0.5 I+

E l+.6 28
N l+.? 25

Ki

MxE
ì,fx N

MxZ
tln iPP

iSKKS
eSS

Up iP
i

Up iP
UIi iP
Kurile

Ud iP
'l

Ud iP

Up iP
eS
iScS

P
P
P

P
s
s
Iúx
llx

Ki iP
iPP
iPa
is

P
P

PP

S
(cont. )

07 59 59.9 C

08 02 ol+.0
08 03 35
08 08 0l+

micr sec
21.8 5
7.t 0.6 1.0
zr 0.1 1.2
E 1"5 8

20

20

t9 Ki ipP 15 L0 13.2
ud. iP L5 tL 22.9

ipP 15 11 3[.6
Kr.rile Islands. h = l+5 kn (Ud).

1g

I9

Up iP

Up

MxE
MxN
MxZ

Mx Zr,2 30 ^p = JJ00 trn = 65 !12".

,riP
KiR
rh6
uar-

12 03 b3.0
L2 06 r2.5
12 04 13.9

ise
ise
ise

i 59;?-lr, 25.6'8,
Origin time = 12 OI 32.
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Up = Uppsalar Ki = Kinrna, Sk = $kalstugan, IIu = Uneàr Ud = Ud.dehoì-uo, De = Delary
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Aug.

D = 6500 rn = 58 I/Zo,
sk iP og 00 36.3 C

i 0g 00 bg.L
Iln iP 08 00 23,2 C

20 sk lt eP 11 09 33

r UpP esg 11 22 lr?
tsttî iss 11 2h 37,3
lunE ise 11 23 15.8
tUal ilpl -lr-qea-J**

20

rEsthoniar 59.7"N, Zj.6"E,
Origin time = 11 20 36.
E:r:closio#

1969
Aug.

lf

(cont. )
Ki

l'Íx
ìrlx
Mx

iPP
].Ì',4
is

Ud iP
is

De iP
iS

ud iP
ipP

iP

iP

iP
iP
iP
L
ipP

mlcr see
E 2.3 14
N 2.2 18
Z 3.1 18

08 02 h0
08 0b 10
0B 08 39
08 oo 5\.6 c
0B 09 l+l+.1
08 01 13.g C

08 Lo 19.4

08 l+6 5?.1+
oB l+? oB.?

Ki iP 7t 35 25.5
Sk eP ]f 35 5l+i 17 36 2g.g
tn iP tt 35 36.0Ud iP 11 36 oA.B
Volcano Islands 1tr = t00 kn).

20 sk iP
IJn iP
Ud iP

20 Up
Ki
ud

Kurile Islands (5 = f0 kn).
m=6.7rM=5.?(UprKi).
The three m-values for p at
Up average 7,51 i.e.
considerably above the total
averageo

uct iP 0g 21 35.?
Unina,k Islancl (tr = Z5 Un).

u.l i(P)

Up iP
Ud. iP
Hindu Kush,

11 56 l-0.1

11 59 01.0
11 59 L8.0

Ltn iP 12 5? 0\.0

Ki iPe lj \B t5.o
ise 15 48 !9.7
D = 29O fu. = p,6".

Origin time = 15 bT 23.
F.xplosion?

Ki iPe t6 O\ 06.5
ise t6 oL \r.\
D = 290 km = 2.60.

Origin tine = t6 03 15.
ExpJ.osion?

Ki iPe t6 e5 h3.3
ise L6 26 17.6
D = 29O kn = 2.6-.

Origin time = t6 Z't+ 5.t.
ExpÌosion?

Up iP 16 lr5 O5.r
ipP 16 l+5 t3.B

Ki ipP 16 l+\ 3t.6Ud. iP 16 h5 tr.t+
ipP f6 l+5 eO.?

Japan. h = 35 kn (UprUa).

Ki iPe t6 \6 5o.OiSe 16 I+T Zj,6
D = 300 km = 2.?".

Origin time = t6 I+5 ]26,
ExpJ.osion?

Knrile lslands. h = 40 kn (Ud).
Orígin tine = OB 35 lr9. )

09 28 20,6
0g 28 08,6
0g 28 28.8

09 34 15.3

09 )+0 16.8

10 23 06.1
LO 22 ?0,7
l_0 23 12.1 C

10 23 18.5
IO 23 26.6
b = 55 kn (ud).

Ud

Kurile Islands.

P = J!0 km = l+.9t.
iffi
iss 10 56 5o.l

Nortlweéll@S
6?.5-N, 33.1r"8.
Origin time = 10 53 18.
E:cplosion?



tJp = Uppsala, Ki

-62-
= Kiruna, Sk = Skalstugan, Um = l}neàr Ud. = Uddeholm, De = Delary
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fl

1rUd

Up

20

20

LT 53 3t+.2

-:-
IlItCr SeC

N 1.1_ 19
z 0.6 18

Ki -:-
t[].cT sec

Mx E L.l_ Zt+
l,fx N Q.9 23
I{x Z t.7 23

ún eSS L7 j7 O0
New Britain (n = p5 kn).
M = 5.5 (uprfi).

18 lL 11.4

19 U+ 30.2
19 l+4 5B.g

iSs 19 t+5 97.5
D = 320 kn = 2.9".

Origin time = 19 l+3 33.
E:rylosion?

22 58 l+7.8

23 00 33.1

00 03 02.3 D
micr sec

zf 0.1 0.6
00 03 oh,l+
00 03 f3.g

00 39 l+0.5 C

00 39 51.3. 00h8\2
micr sec

zr 0.1 1.0
E 0.6 tT
N 0.7 1l+

I\(l( 7, 1.0 16
D = 76ja km = 690.

Ki iP oo 3B 55.g c
ipP

P

Mx
IUx

Mx
sk iP

ipP
(cont. )

i oo Lo 3?.1+
Kurile Isla^nds. h = l+O kn
( UprKi r Sk rUmrUd. rDe ) .
m=6.0rM=5.2(UprKi).

2l Up iP 02 09 tT.3
Ki iP 02 10 23.3
Sk eP a2 09 59
Ud iP OZ 09 AB.O
De iP A2 oB jj.I
Crete (U = 55 trn).

L969
Aug. 2L (cont. )

ttn iP
ipP
iS

Ud iP
ipP

De iP
ipP

Ud iP
ipP

Kurile fslends.
(ua1.
Orígin

P
l,fx
Mx

Ki iP
ipP

P

Mx
Mx
Ùfx

SK iP
(cont. )

llx
I&c

00 39 r.5.3 C

oo 39 26.2
00 h8 0h
oo 39 t+6.6 c
o0 39 57.1+
00 L0 ol+.0 c
00 b0 1ll.7

02 53 57.6
02 5\ 10.1
h=h5tn

Up iP
Einctu Kush.

Ki iPe
iSn

20

20

2I

iP

iP

iP

Ud

Up

2I

P
ud iP
De iP

t' zr up ip
ipP
is time = 02 )+2 50.

ttp iP
ipP

2IP
Mx
l{x

00 39 06,0
micr sec

zt o.l 1.0
E 1.? 19
N 0.8 1?
zL.O ú

00 39 30.5 C

OO 39 l+2.2

02 55 06.5 C

02 55 rT.3
nicr sec

7,t O,l 0.6
N 0.9 18z o.9 tg

02 5l+ 20.9
02 5t+ 3t.9
micr sec

zt o.I 1.0
E 1.1 17
N 1.0 17
Z T.B T?

02 ilt :>6.7 C

KiR iPn 0L 2T 56.5
oI 28 I+2.9{+f.m

o = h2o lq = 3.8'.
--tr iSn 0t 29 L3.B

ise ol 30 26.7
01 33 oo.5

Northwest Russia,
68.?tNr 30.5oE.
Origin time = OI 26 j7.
Explosion?



Up = Uppsala, Ki

_63_

= Kiruna, Sk = Skalstugan, Ilm = ilneàr Ud. = UddehoJ.m, De = Del_ary
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Aw. 2T
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Aug. 2I

2t Up iP
Ki iP
sk iP
Um iP

ipP
Ud. iP

ipP

2I

(cont. )
Ih iP 02 5\ l+2.0

ipP 02 5J+ 5.z.l+
url iP 02 55 I2"5 C

ipP 02 5i 22.6
De iP 0Z jj 30.2
Kurile Island,s. h = l+0 kn
(UprKi rlinrud).
n=6.LrM=5.1 (uprfi).

Up iP 03 43 16.3 c
i 03 l+3 21.9
ipP 03 l+3 2T.O

m].cr sec
P 7.1 o.l 1.0
Mx E 0.9 Zz
I{x N Z.Z 15
Mrc Z I.6 L7

Ki iP 03 l+2 3I.3
i 03 42 37.0
ipP 03 \2 l+2.1

lLlcr sec
P zt 0.2 1.0
l4x E Z.T 19
Mx N t.g L7
l,fx Z 5.0 f7

sk iP 03 \3 05.6
i 03 43 11.g

tJm iP 03 \2 51"1i 03 l+2 56,11is 03 51 33ud iP 03 \3 Zt.6 C
i 03 l+3 2h.5
i 03 \3 eB.'
ipP 03 43 3l+.?De iP 03 \3 39.g

Kurile fsland.s. tr = l+5 tn
(UprKi,Ud).
m = 6.1, M'= 5. j (UprKi).
MuJ.tip1e P; especial\r thereis a phase arriving in
average 6.0 see after p.

Up iP o! 5B 32.8Ki iP o\ jT \7.9 c
micr sec

P zt o.l 1.0
Sk iP 0! :a az.B c

ipP oh 58 3h.lUm iP oh 58 og.l
ipP 0l+ 58 18.1+Ud. iP oh lA 39.6 cipP Ol+ 58 50.6De iP 0l+ 58 58.0

Japa.n. h = l+0 kn (SXrUn.Ud).

Up iP 05 21 38.5
Ki iP a5 20 53.5
Sk iP 05 2L 29.j
Un iP 05 21 13.8 C

Ud. iP 05 21 4l+.?
ipP 05 21 55.11

Kurile fslands. h = \O *n
(ud)"

Aleutian
(UnrUd).

07 32 0B.B
07 31 15.9
07 31 hg.3
07 31 u.h
0? 31 51.9
07 32 lo.L c
o7 32 2L.0

fslands.h=l+0km

Up iP 0B 02 30.9
iPcP 0B 02 5l+.8Ki iP OB 01 l+5.?

tln iP 08 02 05.?
Utl iP 08 02 36.6 oDe iP OB oA 53.8
Kurile Islands (tr = l+O t<n).

Ud. iP

Up e(P)
1

09 to 5r.2

Ud iP 09 j6 l+0.8
ipP 09 j6 |,z.9

Kurile Islands. h = l+: tan
(ua).
Origin time = 09 \5 33.

iP 10 16 og.h

iP t2 oo 57.L

eP 13 23 Zj
i r3 23 29.6

Mexieo (tr = U).

Up ip 13 26 5l+.!
micr sec

P zt o.L 0.5

Um iP 13 33 02.3
i r3 33 ll+.hud iP 13 33 3ll.6

Japan (U = TO tn).

09 2T 09
09 27 2r.6

2L

2L

Un

2t

2T

2L

2t
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Up = Uppsa-l-ar Ki = Kiruna, Sk = Skalstrrgen, th = tirneàr Ud. = Uctd,eholn, De = Delary

L969
Aug.

1969
Aug. 2L

2L

22

2I Up iP 13 35 03.8
ipP 13 35 r5.2

ut].cr sec
P Zt O.l 0.6
Mx E 0.6 Ij
Mx N 1.3 16
I\4x Z 1.5 L6

Ki iP 13 34 L7.6 C
ipP 13 34 2B.I

mlcr see
pP Zr 0.1 1.1
I{x E 1.5 16
Mx N I,j I7
M:c Z Z.\ L6

sk iP 13 3\ 53.gt}n iP L3 3b 3B.T
ipP 13 3b l+9.3

Ual iP 13 35 10.1
ipP 13 3j ZL.5

De iP L3 35 27.6
ipP t3 31 39.1

Kurile Islends. n = hO fn
(UprKi rurnrUd rDe ).m=6.1rM=j.3(uprKi).

L3 
'T 

36
L3 57 iI+.1
13 58 49.9
13 58 1?.?
13 58 l+3.8
13 59 03.3

Kamchatka (U = BO t<n).

iP tT 22 t6.o

iP r7 26 06.7
i 1T 26 22.8

Japan (h = N).

Ki iP 20 36 55.r
Urn iP 20 37 22.3
Aleutian fslanals (6 = l+5 tn).

Ki iP 2t 22 09.2
Sk iP 2t 22 O8.l+
ttin eP ZI 22 2t
Baja California (h = N).

Up iP 21 2B 54.0

Ud2t

2L

22

up i(P)

Up iP
epP
iS

Mx
I{x
Mx
p=

Ki iP
ipP
is

P
s
I{x
Mx

01 28 l+6.8

0l+ 51 29,9
ob 51 l+2

05 00 3h
micr sec

E O.7 15
N l_.L th
z I.2 15

T6:10 1,rn = 690-.
oh 5o l+5.1r c
oL 50 5?.8
0lr 59 ra
micr sec

zt o.L 1.0
N 0.h 12
E L.5 16
N 1.7 15

0t+ 59 5o
o4 5r 36.1 C

ol+ 5t l+9.t

2I Sk eP
Ud. iP

i
De iP

iPcP
]-

Up2T 1lr lr9 t6
micr sec
1.\ 18
2.2 18
3.0 19
tl+ 38 r3.lr
nicr sect 0.1 1,51.9 u2.3 1?
2.1+ 16
t! 38 t6.t
tl+ 38 ZT,7
rt+ 48 :h
14 38 3r

Baja Ca.lifornia (n = t5 ln).
M = 5.8 (Uprri).

Uci iP t5 58 l+5.1+

Up iP 1? 15 3\.8

iS

I4x E
I\4x N
l"fx Z

Ki iP

PZ
MxE
I{x N
ù[:( 7.

sk iP
Iltn iP

is
Ud eP

Mx 7. 2.1+ 16
D = 6900 km = 620.

IJtn iP Ol+ 51 05.6
is

Ud iP
ipP

22 Ki eP
Ún iP
Ud iP

t_

Kurile

Kurile fslands, n = l+5 Xn
(uprri rutt).
M = 5.3 (UprKi).

05 l+o 36
05 40 5?.3
05 l+1 26.3
o5 l+r h5.3

Islands ([ = l0 ]rr).

06 \1 32.?

o7 23 28.7

iP22

22 Up iP
(cont. )

27



-6s-
Up = Uppsalar Ki = Kiruna, Sk = Skalstugan, tln = lJueàr Ud. = Ud.dehoJ-n, De = Delary

1969
Aug. 22

1969
Aug. 22(cont. )

Up

Kurile Islands.
(ua;.

PZI
Ki iP
Un iP
UCI iP

ipP

nicr sec
0.1 a,6
07 22 tl3,l+
07 23 03.6
o7 23 3\.6
07 23 t+9.7
h=55kn

Ki iPKP t7 53 07.6
Un iPKP 17 53 Lj.P
ud, iPKP r7 ,3 22.7
îonga Islands (tr = t5O t<n).

ud iP 19 \8 Lo.l+
Laptev Sea (h = N).

Ilp iP 23 l+0 hB.3 O
Un iP 23 \0 e3.z
ud. iP a3 l+0 i+.6 o
Kuríle Islands.
Origin tiue = 23 29 l+6. I
ud. iPKP 00 13 26.0
New Hebrides Islancts
(tr = ho t<n).

Ki iP 00 23 L6.g
Ua iP 00 Zl+ ii,9
Arctic 0ce4n.

23 tJp iP 0A 13 08.9
Ki iP 02 12 2l+.O
Ud iP 02 13 I5.O D
Kurile Isl-antts (h = tt).

Ki iP 02 hB 1o.g
Ud. eP oZ \9 oz
Kr.rril,e Islands.
Origin time = AZ 3"1 j\"

Up iP 03 05 37.5
ipP 03 05 48.6

Ki iP 03 0l+ 55.9
Ud iP 03 05 hh.5 c
Japan. h = lro kn (Up).

Up iP 03 18 52.5
Ud iP 03 18 58.2
Kurile Tslands.
Origin time = 03 0? 50.

22

23

23

il

22

23

23

23

23

22

{,irn iSKP 08 02 0?.9
ud. iPKP 0? 59 30.8
De iPKP 07 ,9 \2.8
Fiji Islands (r, = )!0 kn).

Up iP IO t7 A6.6
is 10 2B 06

mLcr sec
s N0.? 5
ì,lx E 4.0 18
l,ó( N 3.3 18
Mx Z lt.3 19p = pl00 km = 89".

Ki iP to 16 58.?is to 2T rg
nicr sec

S N 0.1+ Lz
Mx E 2.5 t7
l'{x N 2.2 18
Ir{x Z Z.ì+ L6
g = p200 km = B3o.

Sk iP 10 t? 01.3
th eP 10171\

is Lo 2T \6
ud iP l0 1? 13.?
Baja California (b = tO tn).
v = 1.8 (uprKi).

Ilp iP t0 3\ 2?.4
i 10 34 35.2

Ki iP 10 35 13.8
i to 3j 20.6

Ulo iP 10 3b 5c.3
i to 3\ 51.lrUd iP 10 3l+ 2].2
i 10 3\ 2?.9
i 10 3! 38.?

Ascension IsIa,Ird (h = N).
Multip1e P; average
difference ?.1 sec betveen
the first two arivals.
Uct iP 13 13 29.3
Peru (h = 30 kn).

Up iP
ipP

P
Ki iP

ipP

ld:c

Mtr
sk iP
(cont. )

06 50 l+2.T o
06 jo 5\.a
micr sec

zr 0.1 0.8
06 50 00.\
06 jo 12.6
nicr sec

E 1.1 22
N 1.0 22

06 50 33.7
22



_66_
Up = Uppsala, Ki = Kiruna, Sk = SkaLstugan, Urn = úned.r Ud. = Ucltleholm, De = Delary

23 Up iP 15 0h 03.5
Ki iP 15 03 19.1
Ud iP t5 0l+ 09,6
Kurile fsl-ands (n = 6O t<n).

];969
Aug.

];969
Aug.23 (cont. )

Ilrn ip 06 50 19.h DipP 06 50 31.0Ud iP 06 50 l+9.7
ipp 06 5t ot.oDe iP 06 51 Ol+.h

Japan. h = 45 trn (UBrtCirUmrUd).

23 Up iP 06 58 5Z.zipP o6 59 O3.t+
Ki iP 06 58 05,6

ipP 06 58 :.6,6um ip 06 jg zT.\
ipP 06 58 37.5i 06 58 L6.I

ud iP 06 :0 5?.8 O
ipp o6 59 o9,zDe ip 06 j9 t6.o
ipp o6 j9 z6.j

Kurile Islanals. h = 40 kra
(UprKi rlJrnrUdrDe ).

ud iP 19 23 \b.o
Iran (h = 30 kn).
M = l+.6 (uprri).

Up iP 20 OB 06.l+
ipP 20 08 16.1+

Un iP 20 07 l+A.z
Ud iP 20 OB t2.lr

ipp Z0 0B 23.7
De eP 20 oB 29
Japan. h = b0 kn (UprUd).

Up iP 2I A9 t13.6
Ki eP ZI ZB ,9Ud iP 21 29 1+9.8
Kurile Islands (h = N).

Up iP 03 l+l+ 59.6 C

micr sec
P zr 0.1 0.8

Ki iP 03 l+4 th.B c
micr sec

P Z,t a,I 1.0
Sk iP 03 4l+ l+9.9
Um iP 03 4b 35.0
Ud iP 03 l+5 oj,9 C

ipP 03 L5 19.3
De eP g\5Zj
KuriLe Islands. h = 50 kxl
(ud).
m = 6.0 (Up,tci).

Up iP 09 5T Zg.3
ud iP 09 5T 33.8(furite fslands).

23

23

Up iP
Ud iP
Greece.

Up

MxN
Ki iP

19 00 06.5
19 00 1?.0

-:-
m]'cr sec
0.5 16
19 23 5\.0
nricr sec| 0.1 1.0
0.4 13
0.5 L2
0.5 12

PZ
MxE
MxN
MxZ

2323

23

Up iP OB il. l+0.9 D

Ud. iP 09 36 h5.L
Japan (tr = 35 trl[).

23

211

23 Ki iPn
]-Dn

12 08 18.?
12 09 03.8

il,gl 12 09 l_\.6
D = l+tO l@ = 3.?o.Sk e(rer) ra ra 0t

Northwest Russia.
Origin time = 12 OT l_9.
Explosion?

up iP 13 38 \2.?
Ki iP 13 37 57.3{lrn iP t3 38 1T.TUd iP 13 38 lr8.l+ C

ipP t3 39 01.6
Kurile Islands. h = 50 ke (Ud).

Ki R ipn to 59 19.3
..iSn ]t O0 0?.8

. ise Lr oo ?6.2
O = 116O km = \.1e.
ffi

11 01 20.7
Northwest Bussía
6?.5oNr 3l.2oE.
Origin time = 10 58 13.
Explosion?

23

2l+
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Up = Uppsalar Ki = Kiruna, Sk = Skalstugan, t.h = une8r Ud = Udd.ehoJ-n, De = Delary

L969
Aug. 2l+

tt 
al+

SK iP

Up iP
Ud iP
Japan (h = w).

10 20 50.5

11 01 36.2
11 01 42.6

13 00 33
13 01 23.6 C

13 01 3l+.2
Krrrile Islands. h = 40 kn (Ud).
Origin time = L2 jO L6.

Up iP 14 19 l+?.0
Ki iP Ih 19 01.?
Sk iP rb 19 3B.h
Ud iP 1[ 19 53.3 c

iPP 1l+ 20 04.?
Kurile fslands. h = l+0 hn (Ud).

ipP 22 tl+ l+0.8
De iP 22 1r+ \4.6 O
Japan. h = 50 kn (Ilnrud).
m=5.9rM=5.2(UprKi).

25

25

2I+

2ll

Up ipP

23 12 0l+.8

23 53 2'\.2
23 ,t+ t3,,

00 14 1?.lr

Ki iP
Japan (h = N).

Ki ipP
Ud ipP
Japan (h = N).

Ud. iP

L969
Aug. 2l+ (cont. )

sk iP
Um iP

ipP
is

ud iP

epP
Ucl iP

ipP
De epP

22 1l+ 1\.\
22 13 58.5
22 1\ 13.8
22 22 52
22 Ll+ 28.5 02l+ Ki eP

ud iP
iPP

2I+

2l+

2\

2l+

2ll

Kmandorsky lstands (h = N).

Ki iP
Ud iP

Kii
Ske
Uni
uni

Ki iP
is

P
s
S

l4x
t[x

15 13 04.1+
15 1l+ 02.6

15 57 o5.o
15 59 

'215 58 16.1
16 oo l+?.3

22 13 l+0.3
22 22 22
micr sec

zt o.2 ]. B
80.38
l{ 0.3 5
E 1.6 2L
N 0.9 2L

01 17 l+9.5
micr sec

zr 0.1 0.9
01 17 07.1+
01 17 lto
01 u 15.6
or t7 25
01 u h5.g
01 17 56.1+
01 1g 13

pP
Ki ipP
Sk epP
Um iP

Probably nortbrest Russia.
trbrylosion?
The phases read. are
probably Sg or LgI.

Ud iP
Hindu Kush.

20 38 56.5

Up iP ZZ.LI+ ZL.j
is 22 23 39

nicr sec
P20.33
P zt 0.L 1.0
M:c E 0.5 L7
I'bc N 0.? 15
trfx Z 0.8 I7
o = Tg5o km = ?1 i/Zo.

Japan. h = 35 kn (thrud).
pP is consid.erably larger
than P on Zt.

Up iP oI 23 Z'.L
ipP 01 23 35.rKi iP 01 22 b3.1ipP oL za 5z.zUn ipP 01 23 11.8

Ud. iP OL 23 32.5ipP 01 23 [1.5
De ipP OL 23 jT.T
Japan. h = 35 kn (UprKirUcl).

25

25 iP 12 l+g 03.3

Up ipP l_L 15 23.3Ki eP flr fl+ a6Sk ipP 1! t5 1T.OUd. iP rb 15 tg.b cipP 1l+ 15 28.7
Kurile fslands. h = LO kn
(u41.

Ud

IUx Z I,I LT
D - ?r5o kn = 6t+ í/zo.

(cont. )

25
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Up = Uppsala, Ki = Kiruna, Sk = SkaLstugan, Um = theàr Ucl = Udd.ehoJ-m, De = Delary

L969
Aug. 25 rh iP

Ud iP

Up iP
i
IL92

P
ì'fi(
U:(
Mx

Ki iP
(cont. )

L5 28 28.2
L5 28 59.2

17].h12
u 13 15.2
1? 13 55.0
17 13 50

t969
Aug. 26

Kurile felands.
Origin time = 15 1? 51.

(eont. )
Ki

Mrc

IrIx
Mx

sk iP
Inn iP

1
iPP
is
iss

Ud iP
De iP
Albania
M = lr,!

E
N

z

micr sec
O.B IT
0.9 L3
1.1 13
02 20 33,0
02 20 30,6
02 20 36,3
02 20 55
02 2\ 28
02 2t+ jO
02 Lg 55.j- C

02 rg r7,2 C

2, Ki eP
SK iP

1
Ud eP

26 Up

Ki
sk
ite
Ud

25

25

25

25

25

Leevard. Islancls 1tr = 7O km).

Uo iP 1T 24 01.7
Japan (tr = 35 fn).

Ud. iP IB 18 36.0 cDe iP 18 18 5b.O
KuriLe fslends (tr = 7O t<n).

ud. iP 1g 35 Ob.g
Japan (n = 35 fn).

Ki eP AO 3l+ t9Ud iP AO 35 O9.l
ipP zo 3j ao,6

Japan. I = l+5 k3x (Ud).

Up iP
Ki iP
Um iP

iPcP
ud, iP
Japan (h = $).

20 52 \6.5
20 52 04.4
20 52 23.I
20 52 52.5
20 52 52.7

(tr = 4o tgo).
(uprKi ).

03 31 02.6
03 31 o5.B
03 31 29.3
03 30 56.8
03 31 Ì6.3
03 31 19.7

iSR (h = ?o kn).Taclz

25

25

Up iP 20 54 Ol.9Ud iP 20 5l+ 09.8
l(pP') zo 5h 20.1(tcurite f slands ).

Ki iP Zt l+j 3\.7IJro iP Zt't+, 39.3isr(s 2L 56 06ud. iP 2t b5 58.3
Molucca Passage (h = U).

02 19 48.1
02 Lg 50.9
02 25 30
micr sec

zt o.L 0.5
80.38
t{ 0.1+ 9z 0.6 g

02 2I Og.o

26

26

Ud. iP

Up iPKP
iPKiE

Mx
Mx

Ki iPKP

I\,îx

I4x
Mx

SK iPKP
ttn iPKP

iPP
iPKKP

(cont. )

16 l+r o3.T

17 16 38.0
I7 2T ]-I,2
rnicr sec
1.0 20
1.5 19
LT L6 27.6
micr sec
0.8 rT
0.7 18
0.9 r7
L7 t6 37.6
17 16 3o.g
17 17 28.9
rT 27 22.9

26

}T

z

E
N
z

ePs r0 56 \giSn IO ,7 17.6iSe _ 10 i7 er.6D=360Im.=3.2.
unÉ isn to tB 3i.o

iSe 10 59 19.3
UdD eSn r0 58 39

3ii'sfi1"*s,l**'
Origin time = 10 55 l+6.
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Up = tlppsala, Ki = Kiruna. Sk = Stalstugan, Ltn = Umeàr

L969
Aw.

Ud. = UclclehoJm, De = Delary

L969
Aus. 26 Ki ep 23 U9 43

Sk ipp 23 jO 26.8
Un iP 23 50 Ot.9

ipP 23 50 13.0
Ud iP 23 50 31.8

,"n*lnl = ,*o J3(i#,1îi?

26 (cont. )
rhi
Ucl iPKP

iPKKP
De iPKP

LT 2T 3L.9
17 16 !0.6
L7 27 06.5
17 16 \5.9

22 5t 23
micr sec

E O.l+ Lz
N 0.8 16
z 0.7 1l+

22 50 5O.g
22 50 57.9
22 53 3l+.t
22 53 5r.g
micr sec

zt o.L 1.2
E l.\ 1?
N 1.3 .].l+

z 0.9 13
1600 hn = 1lr 1/2o.

22 50 29.2
22 5r OB.2
22 5r rr.8
22 

't 
05.1 C

26

New Britain (h = 60 hn).
M = 5.1+ (uprri).

Up iP 20 5\ to.\
ipP zo ,\ ::6.T

Ki iP ZO j3 Zt+,1
ttn iP AO j3 \j.6
Ud, iP 20 5,t+ 16.5

ipP 20 j\ zz,3
Kurile Islends. h = 20 hn
(up,uo).

22 I+\ L7
22 I+l+ z5.I
zz Ig 5l+
22 I+\ 03
zz 44 3r
zz I+I+ 39,1+
Zz ,+I+ Z7
zz \l+ 36.2

fceland(U=3tn).
Double P, ttrrpica-t for this
region, in this case rrith a.n
interval of 8-9 sec between
the first very weak onset and
the second clearer one.

Up iP 00 2t AO.gKi iP oo 20 35.2
Sk iP 0O 21 11.0
Un iP o0 20 Î5.6 C
Uat iP o0 ZI 26.3

i o0 21 l+3.5
Kurile Islandls (h = N).

Up iP OO l+8 2l+.1

Up iP 01 21 30.?
is 01 30 37

micr sec
P zt o.L 0.6
t4x E 0.6 tL
IUx N I.2 Ij
ùb( Z I.O ]3
D = 76jO krn = g9e.

Ki iP ot 20 115.3 O

micr sec
P zt o.l 0.g
IUx E Z.t 18
IUx N L.T ZO
I{x z I.B L5

23 52 35
23 52 I+I.3
micr sec

N 0.6 th
23 

'2 'L.523 jZ I+7.6
(h = N).

Ol 21 22.11
01 21 05.8
ot 29 \6
01 21 3?.1
oI 2r ,5

or 23 56.5
01 2l+ 04.2
01 23 10.5

Ki eP
l_

26

llx
Um iP
Ud iP
Iceland

?726 Ki eP
a

Sk eP
e

tln eP
i

Ud eP
i 27

27

26 Up eP

!{x
tdx
Mx

Ki iP
i
is
iss

P
Ir{x
IUx
t[x
p=

Sh iP
tte iP

i

SK iP
ttn iP

is
Ud iP
De eP
Kurile Islands (n = 6O i<n).
m = 6.1, ìú = 5.3 (uprKi).

Ud. iP 0I 22 l|0.627

ud. iP
Iceland,
M=4.2

(tr = N),
(Up,Ki ).

Up iP
1

Ki iP
( cont. )

2T
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Up = Uppsalat Ki = Kiruna, Sk = Skalstugan, tIn = Ilneàe Ud. = UtlclehoLur, De =-DelarJr

L969
A,rg.

L969
Aug. 2727 (cont. )

Ki
P

sf,, iP
Uo iP
U'l iP
Kurile

27 Ki iP
Ih iP
Ud iP

lll'cr sec
zt o.L L.0

01 23 b6.g
0I 23 31.1+
0I 2u 02.1 C

Islends (n = 6o tn).

oL 27 29.7
ot 27 \g.g
01 28 21.0 C

( cont. )
Ki iP 03 36 3l-,5

o3 36 113.3

micr sec
0.1 1.0
1.8 18
1.3 17
2.3 l7
03 3? 06.9 c
03 36 5r.6
03 3? 23.0
03 37 3l+.9
h=b5knKrrrile fslands.

(Ki,Ud).
m=6.lrM=5.2(uprri).

?7 Up iP 03 37 57.9
Um iP 03 37 32.9
u.l iP 03 38 03.8
De iP 03 38 23.1+

ipP 03 38 36.0
Kurile Isl-and.s. h = l+5 kn
(De). 

!

\ o1e@
l--

" 27 rlp iP 03 h3 39.1
mLcr sec

P Zt 0.1 0.6
Ki iP 03 \2 53.h

m1 cr see
P Zr 0.1 1.0

sk iP 03 lg 29.2
Un iP 03 u3 13.7
uai iP 03 43 h5.3 C

Krrrile fslands (tr = 5O tn).
m = 6.1 (uBrri).

n 27 Ki iPKP Ob 16 56.8
Sor.rth Sandrrich Island.s
(b = too rn),

n 2T up iP Lo 56 \r.,
Ud iP 10 56 51.1+ c
Kurile Islands.
Origin time = 10 b5 h3.

"aTKiiP i
sk iP
Irn iP
Ud iP
Icel-ancl (h

ipP

PZI
MxE
ì,fx N

I{tc Z
SK iP
rh iP
Ucl iP

ipPKurile IsLand.s.t.. Origin tjDe----0IJl.3--
-__-/27 Ki iP or 28 08.5

tln eP 01 28 28
ud iP ot 28 59.,
Kurile Islands.
Origin time = 0I 1f 52.

01 39 3?.?
ol 38 51.8
ot 39 27.5
01 39 L2.7
ot 39 l+3.5
ol 39 hg.g
ot L0 o3.o
(tr = N).

27 Up iP 02
Ki iP 02
Inn iP 02
ud iP 02
Kuríle lelands.

ho 5l+. a
l+O 08.?
bo a8.8
\o 58.9

27 Up iP
Ki iP
SK iP
Un iP
ud iP

i
De iP
Kwile Islands

Origin time = OZ29 52.

ttp iP A2 l+2 22.7
Ki iP 02 hl 37.5

nicr sec
Mx E O.7 L"l
Ir[:c il 0.lr 14

Lln iP 02 41 58.5
Uct iP 02 ,+2 27.3

ipP 02 h2 \0.8
KuriLe Islands. h=5Oh (IJd.).

27 Up iP

P
lA(
Itx
Mx

(cont. )

03 3? 17.0 c
micr sec

zt o.r 0.6
E 0.6 14
t{ r.\ L7
7. 1.0 13

12 L6 LO.z
12 16 tl+.3
LZ 15 l+6.6
12 16 28.8
1.2 16 21.8 C

= N).



L969
Ang, 27

Up = TJppsala, Ki = Kitruna,

Ki iP
UCI iP

ud iP

Ki iP
sk iP
II0 iP
Ud, iP
Jepan ([ = f0 kn).

-TL-
Sk = Slcalstugan, th = ttrneàr Ud. = Udcteholn, De = Delar?

Stuatra (b = t9O tn).

27 Up iP 19 3j Z?.t+
i 19 35 38.IKi iP 19 3l+ j2.0 D

mtcr sec
P 7,t 0.I 1.0Sk iP t9 35 21.1r

r.ttr iP Ig 35 O7.2
u.t iP 19 35 33.5
Bonin fslands (5 = 2O fn).

r.969
Ar€. 28 (cont. )Ki :3, Sl ì; 33

nicr see
P3 .Zt O.2 0.8
s N0.6 7
I\0c E 3.7 lll
l,f:( I{ LZ th

. D=\55Okm=t+Io.

27

2T

2T Ki iP
iP

27 Up iP 22 13 hO,3

sk iPl
iP2
iP3
iPP

rh iPL
iP2
iP3
is

Ud iPl
iP3
1
iPP

De iPl
iP3

ob 06 36.8 c
oh o6 39.0
ob o6 l+3.t
oh 08 2?.1+
0l+ 06 08.2
0h 06 11.2
ol+ 06 Ll+.8
04 12 14
0l+ 06 48.4
olr o6 3lr.?
olr 06 ha.3
0l+ 08 0?.?
0b 06 29.1
ob 06 35.6

i(PP) 04 o8 17.o
Tedzhi!-Sinkiang (n = AO tn).
m=5.8rM=5.3(UprKi).
Muttiple P; ia averegef
P2 - Pl = 2,7 sec and
P3 - Pl = 6.8 Bee.

tlp iP 0I 13 5?.6Ki iP gli lb OO.3
Sk eP 0h 14 20
Utr iP O[ ].3 53.1ríS Ol+ 20 02
Ud iP Ol+ f[ 1l+.0 C

i Ok tlr t9.a
iPP 0h 15 43.5

De eP 0h L! 13

l{orthrrcst Russia - Nomay
bord,er region.
Origin tine = ZO jL l+7,
bcplosioa?

ud iP 22 \3 56.6
Itindu ftrsU (b = 6O fn).
up iPl oL 06 13.6iP3 0U 06 20.2iPP Ol+ O? 5O.Ois oL1224

iss o[ 15 09
nicr BecP3 z| o.r o.5

Mrc E L.7 13
Mrc tÍ l_[ tgl.{x Z Z.\ 15
D = ùjoo h = ho 1lzo.Kí iPl ob 06 f5.aiP2 o[ 06 1g.1

20 52 \7.8
20 52 55.9
20 53 3l+.2

th iSS 20 55 30.6

iI€1 20 j3 \6.tt
D = lrao lon = 3.go.Sk itgJ. Zo j6 35.o

13 35 59.1 C

13 36 ro.9 c

19 5l+ o5.o

20 01 59.6
20 02 ?g.L
?o 02 L5.2
20 02 4\.3

28

28

iP3
(coat. )

Tadzhik-Sinkiang (U = Z5 trp).

28 Up iP Ol+ 55 21.1 D
iPP 0lr 55 33.rKi iP Ol+ 5I Sl+.9* eP Ol+ 55 rOttro iP Oh :h 56.t+ O
ipP o\ ii oT.T

Ud iP Ol+ 55 ZT.t
ipP olt 55 39.0

Kurile Is].alods. h = bj kttr
(UprtJnrUa).
Origin time = 0l+ [b L9,-__

oI+ 06 zz.r+
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Itp = thpealat Ki = Kiruna, Sk = skaLstrrgan, Itrn = Uneà,r ud. = uctdehoJm, De = DelarJr

L969
At€. 28 It 28 56.hIt 28 38.5

11 28 39.6
11 28 b5.3

12 12 08.1

g 2.\ 19
![ L.2 19
z h.l r7

th 13 55
1ll t3 [6.I c
1l+ 13 55.8
lb t4 16
L[ ll+ 00.2
1l+ tt IL.2
L4 13 57.7t[ tl 11.9

t6 26 02.3
L6 26 L?.r
L6 26 56.7
(h = II).

L7 09 5L.6
u 10 10.5

L969
Aug. 28 (cont.)

$r iPKP t? 09 38.5i 1T o9 l+9.5
IJn iPKP L7 09 33.7i u 0g [3.9
Ud iPKP IT 09 l+6.9
De iPKP IT 09 ,j.z
Kermad.ec fsleqd.s
(n = a5 tl1).28 Up ipKp2 rlr rb 16 c

tnlcr gec
PtlPz z 0.6 3
l,fx E ]..B 19
![x N Z.O 20
Mx Z. 3.0 f9

Ki iPKP 1l+ 13 h?.5i t4 tlr o5.a
mrcr sec

Ki iP
lin iP
uar. iP

i
Cs,ucasus.

28 Ifo iP

t2SUpep

"aBudip
18 25 31

18 53 LlT.4

ldx
Iìlx
Itlx

Sk ePKP
ttn iPKP

iPKP2
Ì

U'l iPKP
iPKP2

De iPKP
t-

ipKp2 rlr tll a6.g
Kernadec Islands (U = 3O tn).
M = 6.1 (uprri).

Kurile fslands.
\ Origin time = 18 l+a 06

" a8 ud ip rg ,7 35.9

Ud iP 2I 29 I+9.1+

Up iP 2I t+6 Zr.9
is 2L 5' 30

nicr sec
P zf 0.1 0.g
l,Ix E 1.6 1?
I'tx N 2.3 19
Mx Z I.5 L6
D = T6jo km = 690.

Ki iP 21 [5 Lo.5
ipP 2J I+, 53.9
eS er j\ oj

micr see
P zt o.l 1.0
s 80.6 13
sN0.3L0
l'lx E l+.0 18
ldrc tÌ 2.O I7
ldx Z l+.6 18
D = 6900 km = 620.

2L ,+6 r5.2 C

21 h6 01.2
21 54 38

iScS zL ii itlUd iP 2I U6 31..9
ipP 2l l+6 l+ll.8

Kuril-e Islands, 6 = !0 }m(ri,ua1.
m=5.9ty=J.6(UprKi).

iP 22 Lg 5?.8 c

Ki ip 23 13 36.5Sk eP 23 tI+ Lzrjn iP 23 13 
'6.0Ud iP 23 1..l+ Al+.2(furite fslands).

28

28

'28udip 15 04 58.1+

Up iP L, 36 f3.g c
í 1, 37 06.6

nicr sec
P zt o.L 0.6

Ki iP L5 55 O].g
ud iP L5 

'5 
56.9

Kurile fsland,s.
Origia time = t5 Uh l+7. ,l

28

"aSKiip
I

Ud iP
Krrri1e Islands

28 Up iPKP2
1

(cont. )

sk iP(h iP
is28

28

28

Kurile lelalrde.
Origiu tine = tb
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up = Ibpsalar Ki = Kirunan sk = skalstugan, Un - Itrme&r ud. = ud.deholm, De = Delary

L969
Aug. 29 Up ip OL t3 06.l

Ki ip 01 12 A0.1Ud ip 01 t3 12.1 C
1 01 13 32.0Kwile Island,s (U = 35 tn).

" 29 up ip cr j3 z2.gud iP 01 53 30.9 cDe ip 01 53 00.2

]969
Aug.

Bhodes fsland..

29 Up iP

Pzl
Ki iP

Pzl
MxE
Mrc N
Iì4x Z

sk iP
ipP

Iln ip
is

Ud iP
ipP

Kurile ls.].ands.

03 20 11.4 c
micr sec
0.L 0.9
03 Lg 25.6
micr sec
0.1 1.0
0.8 rg
0.5 IT
0.9 L7
03 20 00.?
03 20 ll+.7
03 19 l+?.1+

03 28 3h
03 20 u.3 C
03 20 30.45=l0kn

29

29

30

ud eP 19 or j6

Ud ip ZZ A3 A|.9

Urn eSKS OI 50 j6
Galapagos fslands (tr = 3O tn).

30

30

ttr! iP 03 L5 36.5

29

(srrua).
m=6.0

SK iPKP
Irrn iPKP
Ud ePIG

i
Kemadec

Ud iP

Up iP
ipP

(uprKi ).

07 0l+ h9.lr
07 0h l+L.g
07 ol+ 5l+
07 05 0T.l+

fslands (h = N).

0g 0g 06.0

10 13 02.g
10 13 27.1
n:icr sec

Ki ip oL 3h l+?.?
Uat iP Ol+ 35 Ll+.5
Komandorsky fslands (h = N).

Ki ip 05 59 3g.gi o5 jg 56.6Un iP 05 jg 58.6i 66 oo 1B.lUd. iP 06 0O 33.2(KuriLe Islands).

Ilp iP o? 03 38.2iBP OT 03 )+h.3
micr secP zt o,r o.5Ki ip oT oZ 5Z.I
micr seeP zt o.r 1.0Sk eP oT 03 28Urn iP 0T 03 13.0ud iP 07 03 L3.g c

. ipP o? 03 h9.gKurile fsland.s. h = 20 km(Uprud).
m = 6.1_ (UBrici).

up íP 07 zz L3.a cipP o7 zz ,t.tiS oT 3I r+7

, eScS OT 32 36
( eont. )

30

30

29

29

P z, o.r 0.5Ki iP 10 12 SS.g cipP t0 t3 ;..tl.A
_ iPcP tO 13 37.59k iP ro 13 li.2 cttxx ip ro tà tú:ò 

-
ipcp 10 13 ir:bud íP 10 13 16.z c

_ i 10 13 zt+.IDe iP Io 13 LB.hBuroa. h = 90 tn (uprfi j.

ri( irn 11, 02 20,5
iSn 1l- 03 18.9

. ise 1r 03 l+h.o

. D3530kn=4.8".
SkÌ$ eSx 

' fr O: r+f

_ ise u 06 L5,B

Nortlwest-Tú
6?.'"Nr 33.0
Origin tiane =
Scplosion?

,

01 06.

30



-Tl+-
Up = Uppsala, Ki = Kiruna,, Sk = Skalstrrga^n,

L969
Aug.

ml cr sec
zL.3 5zt 0.6 0.9
E 4.7 Lg
N 8.8 17

Mx Z].L AO
D = 7650 kn = 690.

o7 21 56.7
07 30 20
nicr sec

E o.l+ 6
N0.5 g
7, L,2 g
zt 0.5 a,g
E 1.9 13

Utl = Ucideholm, De = DeIarT

(cont. )
Ud. iP oT jA 52.9 Ci oT 53 oo.1
De iP OT 53 tg.l+
Kurile fsland.s. h = l+0 hn
(Ki run).
m = 6,1 (tlprKi).

um = t}ne6,

]969
Aug. 30

30 (cont. )
Up

P
P

Mx
IUx

iP
is

P
P
P
P
s

30 Up ip
Ki iP
U'I iP
Kurile fslands

30 Up ip
Ud iP
Krrri]-e fslands.

07 33 13.8
07 32 27.8 c
0? 33 18.7
(tr = b5 px;.

oT 39 07.6
07 39 15.1+

Ki
a

30

30

Up iP
Ki iP
tto iP
Ud iP
Kurile fsland.s.

o7 53 \5.9
o7 ,2 59.5
0T 53 20,9 c
oT ,3 51.3 C

sNO.g12
Iúx E Ii 16l,b( N 9.3 L6I{x Z. ZO L6
O = 6850 kn = 6I I/Zo.sk iP 07 22 33.rilo iP 0T ZZ 17.6 Ci o7 22 rg,tlipP oT 22 3z,jis o? 30 ,oUcl iP OT Ze trg.t+ CDe ip oT A3 06.7ipP OT 23 ZO,t+

Kurile fslends. I = !O km
(UprllnrDe ).
m=6.lrrM=6.A(uprKi).

tlp iP
iPcP

P
Ki iP

iPcP

05 30.2
08 05 5l+.2
micr sec

zt o.I 0.5
oB ol+ 1t5.5
08 05 26.1
nicr sec

iPUp3o

P zt o,! 1.0Sk iP OB 05 eO,T Ctln iP 0B 05 O5.gud. iP oB 05 36.6i oB O5 l+9.t
De iP Og 05 54.0

. i oB 05 5g.TKurile fst_ands (tr = h5 g).
n = 6.1 (Up,Ki).

08 39 1O.l+ C

micr sec
zt 0.L 0.5
83.0ú
N 6.1 20
z6J Lg

oB 38 23.6
08 38 33.2
oB 46 !f
micr secP zo.T g

P zt o.2 0.gsNO.g11
r{x E 11 t9Idx N -1.3 

ZOI{rc Z tI L6
O = 685O kn = 6t I/Zo.

9t iP os 3s 59.3tnn iP oS 3S i+i.óipP oB sg 56.r

P
I{x
Mx
Mx

Ki iP
ipP
iS. Origin tine = 0T 2g 0?. /H/30 Up iP 07 jz r+6.5

P ,,ili" ;:;Ki ip 07 52 oO'.ItipP 07 ip rz,o

P ,, 3l;" i:;Sh ip
Ue iP 

07 52 36.7

, iFP 3i 'rZ 3L.3
1 cont. ) Ud iP

( cont. )
08 39 15.? c
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tlp = ttppsalat Ki = Kiruna, th = skalstrrgan, Um = umeèr ud = uddeholn, De = Delary

L969
Aw. 30 (cont. )Ud ipp 0O 39 2g.lDe ip Og 39 33.L

Kurile Islands. h = l+O ml(ri rullrua).m=6.lrM=6.1 (uprri).

iP 08 l+1 03.6i og 4t t3.e

Kurile Islands.
Origin tine = 10 11 l+A. l

-t-J" 3ò Ki re,5i 11 36 3?.0Ud. iP 11 3? tZ.1
Kurile Islands.

1969
Aug. 30 ( cont. )

Ud. iP L0 22 )+9.8

30

30

0rigin time = oB 3j_ I3.__J- .*--__r'__-. . .._ .:: _::- L!,-r

Up iP 0B l+B 23.g CKi iP o8 t+Z Sé.eUd ip og [B 29.0
Kurile Islands (h = N).

Ilp iP oB j6 ol.jtiin iP 0B j, t+A.5
Ud, ip oB j6 IZ.g
Kurile Islands.
9=s.iî_!tse::g_gjl_-,r

10 22 43.9
l_0 21 58.1
10 22 1B.g

up iP og 59 oB.?
micr secP 7.t o.r 0.5Ki ip oB :B a:.aIJn iP 0B 58 l+l+,0

ipP oB 58 5h.5uct ip og 59 11.í ci og 59 eo,5Kurile Islands. h = 40 t (r.lr).

up iP og 59 3g.TKi iP os 5s ti.útlo iP OB 59 llt,?Ud iP oB 59 t+j.6
Kuril-e Is].ands.o"igl"j_w
9P iP 10 13 o3.bKi iP 10 12 18.1Ih iP t0 t2 38.9 oUd iP tO 13 Og.?
Kurile IsJ.erxds (fr = l+O trn).

11 l+7 21.0

12 30 33.5
12 31 27.6

itgl IZ 31 :5.7
O = I+lrO km = l+.Qt.

Um iSe IZ 33 OT.g
Probably northwest Russia.
Origin tine = tp e9 3O;
E:cplosion?

Ki iSe 13 26 Lo,jsk iSe 13 A6 L6.zIlrn iSg 13 26 3t.5
l{ord.J.ancl, Norway.

ug iP t8 51 56.0Ki ip 1B 51 09.7Sk eP 18 51 l+6
Ile iP tB 5f 30.9 CUd iP IB j2 01.3 Cfnrile Island.s (n = e5 6r).

Ki iPn
iSn

31 Up ip
ud iP
Kurile Islands.

Ki iP
Ud iP
Kurile fsl€nds.

oB hl 2B.l+
08 I+Z 22.3 ud.30

30

30

01 11 22.9
0L 11 29.030 up ip

Ki iP
un iP
(cont. )

. Origin time = 01 O0 21. i

31 Ki ep o[ 2t oS
Molucca pessage (h = 2O trn).

KiK iPn LA l+3 06.l+
,' iSn 12 U+ 01.6

eSn IZ \j jT
iSe t2 ì+6 57.I

9 = JZ} km = L.?".

6?.6'Nr 32.BoE.
Origin time = IZ \I |,2.E:ctrrlosion? ,



'76 -
{Ip = Uppsalar Ki = Kiruna. Sk = Skalstugan, ttrn = une6,r Ud = Ud.deholn, De = Delary

L969
Aug. tlp iSKP lt t5 01.2

tto iSKP ].l lt l+l+.2
New [ebrirles Islancts
(u = alo kn).

t969
Atrg. 31 (cont. )

De iP 22 28 27.6 C

Kurile Island.s (U = 6O tn).
rh iP 23 59 rL.g
Mexico (u = ?O trn).

Markus Bàth
September 18, 19?0

31 Up
Ki
Ud

31 ual
Samar

iP rt 53 1g.g
iP Lt 53 2o.g
iP 11 53 33.3

iP 11 55 39.1 C
(n = 5o ha).i

31

31

ud iP

Up iP
ipP
isKs

Ki iP

L2 L9 29.1+ C

13 18 O',1.5 C

13 18 23.9
13 28 32
13 18 O7.2 C

nicr sec
zt 0.1 1.0

13 L8 20.6 c
13 18 01r.3 c
13 28 52
L3 18 16.8 c

31

3L

P
sk iP
Un iP

is

31 ttp iP
Ki iP
ud iP
(cont. )

Ud iP
De iP
Sumstra.

{In eP

13 18 15.5
h = 60 kn (Itp).

L7 05 23
Krrrile Islalxds.
Origin time = f6 5,l+ ,+6.

Up iP 20 01 At.l+

Ki iPKP 20 17 L5.Bud iPKP 20 L? 32.3
New Eebrictes Is].ands
(u = 3o tn).

Ki isKP 21 Og 3h.3sk iPKS 21 10 3?.3Fiji Islands (U = l+00 kn).

22 28 03.8
22 2T L$.g
22 28 ].:oJ+



59f5t. 5 'n,
67"50. l+ t N,
63]31+.8'n,
63]118.9'tl,
60"05.lr t il,
56"28.3 fN,

íta

r?!37.6'n;
20:25.OtEi
tz]t6,8'n;
aOltl+.2'n;
13136.l+'n;
13-52.1tEi

h=11+n
h=390n
p=180n
h=16n
h=2\0n
h=150n

1r
Seisnological fnstitute

Uppsala

SEI SMOLOGI CAt BULLETIN
UPPSALA, KIRUNA, SKALSTUGAN, UMUA,

UDDEE0LM ancl DELARy

Uppsala
Kirrrna
Skalstuga^n
tlneà
UddehoLn
Delary

u.l iP 03 38 55.5
Sanar (n = 6o tn).

Up iP 03 I+6 Î.l.zKi iP 03 l+6 o?.1+ud iP 03 \6 57,7
Kurile Islands (tr = N).

url iP 0g 57 r7.T
Japan (u = N).

Up íP t0 00 5?.2
micr sec

P 7.t 0.2 0.6
Ki iP 10 OO t2.l+ C

micr sec
P zt 0.2 1.0

sk iP 10 oo l+7.5 C
t n iP 10 O0 32.9ud iP 10 01 03.6 cDe iP t0 OI 21.0 C
Kuril-e Island,s (h = w).
m = 6.\ (Uprri).

t? 0l+.5
L7 r2.O
L7 25.9

Up iPKP LO 52 0r.6
i 10 52 ]'3.6

Sk ePI(P 10 51 59 CtJn iPKP 10 51 53.3ud iPI(P L0 52 06.g
De ePKP tO jZ t,
Kermad.ec fslands (h = l{).

SEPTEMBER t_3or1969
a aa a a a a a t a I t t a a t a aa a a a a a t ò r r rr r

]:969
Sep.

(up) r
(Ki ):
(s*):
(un):
(ua):
(oe):

L969
Sep.

tf

sk iPKP L2 29 05,2
Ulo iPKP tZ ZB îi6.2
ud. iPKP 12 29 rt.6
Kernadec fslands (h = tt).

I Url iP
fran (5 =

Lle i(P)

Ue iP

iPKKP
tln iSP

12 50 09.0

LU 50 2l+.3

23 23 25.O
30 kn).

o4 16 30,4
o\ 06 26.3
ol+ 16 t4.5
04 15 38

Up iPIe 02 26 Oj,O
i o2 26 \o.g

sk iPIcP 02 25 5g.gUm iPIC 02 Zj 53.t e
i oz 26 02.6

Ud iPKP OZ A6 06.5 C

i 02 26 L3.2
De iPKP OZ 26 tz.l+
Kenoad.ec Islancls (U = e5 tn).

2 Up iPKte
Ki iPP

10
10
10

iP
1
iPUd iPKKP Otl 16 19.9

i Ol+ 16 lrf
Ud iPKP Ol+ 05 06.1

iPKKP 0l+ 16 38.3
Argentina (n = tTO tn),
Our observations of pKKp
derive frgn thg dista^nce
range 110"-LL5", close to
the focal point of pKKp.

Up iP
(cont. )

iP 11 33 0?.0 D 05 0ll 23.0



-2-
uP = uppsala, Ki = Kiruna, sk = skalstrrgan, th = tlneàr ud. = U<ldehoì-n, De = Delary

L969
Sep.

Ural Mor,rntaÍns.
Underground. explosion.

Ud iP 05 2I Ah.L ,, z

].:969
Sep. 2 Uat iP tb 2? l+2.0

" 2 up iP 15 31 o?.9
Ki eP Lj 30 22
Um iP 15 30 U2.4
u(t iP 15 31 13.1 C
Kurile Islands (tr = tt).

" z sk ip 1? og 03.6

2 Up iPKP 18 t2 0B.Ti rB ta t6.!
sk iPKP 18 12 03.6
Um iPKP 18 tt 58.3 Duat iPKP rB t2 1o.o
South of Ker.rnadec Isla.nds(l = t6o rn).

2 (coat. )
Up i 05 0,b 25.0

m].cr gec
P Zt O.2 0.5

Ki eP 05 oh 1g
i 05 o4 1g.B
i o, 0j oz.Il

Sk ip 05 0h h9.9
i 05 04 53.Lttn ip 05 04 O?.2
i 05 o\ r2.2

\

Ud
De

2KiiP
tn iP

2KiiP
ttn iP
Ud eP

iP 05 04 l+6.6
iP 05 0ll 5h.ei 05 ol+ 56.6i 05 05 Og,2

II 53 l+5.7
11 53 23.!
rr 53 26.9
LL 52 57.7

" 2 up iP o? 3l+ 30.?Ki iP o? 33 59.?Sk iP 0? 3l+ 30,Lfln iP 0? 34 11.5ud ip o? 3! 3g.lr
JaPan (U = t5 trm).

" z ud ip og l? 21..5
Aleutian Islend.s (l = 6O tn).

(Kernad.ec Islands ).

" z Ki ipKp zo \6 zg.Tsk i(PKP) ao 16 \9.3
t}r iPKP ZO 46 3l+.\í zo b6 \r.9
Ual iPKP 20 h6 l+8.2
De i(PIe) 20 h? 04.1
Kernadec Island.s (tr = t5 lo).

" 2 I(i epKp 20 5g I+e

South Sanctwich fslauals
(h = tt).

Sk ePKP t9
Um ePKP 19

i19
35 55
35 l+B

35 55.O

i
Ud iP

2 itln iP L2 \7 ,L,zUd iP 12 l+8 I8.O rt

South of Japan (n = ll90 tn).

LZ 5L l+5.6 tt 
3

12 52 O7.2
12 52 L2

Mol-ucca Passage (U = lr5 ton).

2 Ki ip t3 38 02.5
m].cr sec

Mrc E 0.8 ll+
t'{x N 1.5 I7Un iP 13 3? l+6.1+ tr 

3i 13 37 52.rud iP 13 37 53.1
Iran (h = 20 kn).

Ascension IsLand (U = 3O tn).
ucl iP 12 1g 53.5
Japan (5 = lO trol).

t'3IGiP
Uct iP

01 b5 05.1+
01 l+5 30.8

Norbh of Halmahera
(h = 60 k!o).

Ud iP Ol+ 30 311.3
Kurile Islands (n = n).

Up iP 05 08 5t.3Ki iP 05 08 55.I CSk iP oj 09 o9.o
um iP 05 0B |.],.j cUd iP 05 09 0l+.6

i oj 09 32.6De iP Oj og OZ.g
Sumatra (|r = 20 }rr).

Up iPKP
i

Sk ePKP
( cont. )

05 33 16.9
05 33 36.1
05 33 15

\-



-3-
up = uppsala, Ki = Kinrna, sk = skalstugan, un = tfoeàr ud = uddehoJ.n, De = Delary

1969
Sep.

33 32.9
33 11.8
33 37.2

L969
Sep.

n

(cont. )skio5
Um iPKP 05
udioS
Kersadec fslands
(u = tlo tn),

Ki eP 06

uct i(ss) 2L 11 5l+,1

Ki iP oT 06 5j.'t+
tln iP 0? 0? 16.l+
uat iP 07 0? 4?.1
Kurile Islancls (h = N).

Ud. iPe 12 Ol+ 00.1
iss t2 ol+ Ig.g
iRe 12 0h 23Ag
D = }J0 km = 1.5".

De e 12 0l+ 38
Origin time = t2 03 30.
Probably explosion.

Up ip L6 32 LT,B
iS 16 t+Z 02

micr sec
P zt o.L I.2
sI{O.75
I{x E 1.1 ZO
l'{x N 2.6 ZI
ÀDc Z 2.9 22
D = 8650 km = ?8o.

Ki eP 16 :r l+r
i 16 3r 43.4is 16 hl 01

nicr sec
P Zt 0.e 1.1+
s EL.l T
s NI.2 7
Mx E Z,\ f9
IUx N 1.9 15
Mrc Z 5.6 2I
O = 7950 kn = TI I/Zo.

Sk iP t6 3a tl+.0
utr iP t6 31 55.9i 16 3r 5g.h

i 16 3a O3.gis r6w2Tiss L6 r+6 $
Ud. iP
De iP

Ki iP 21 45 33.9Ud iP zr \6 al+.3
Japan (fr = ?O ton),

Up iP 22 LZ 3T.Lttn iP ZZ IZ ].L.L
ud iP 22 t2 \3.0
Kurile Islands (h = N).

up iP zz zo \o.ll
Sk eP 22 20 37
Un iP zZ zO 20.j C
Ucl iP ZZ ZO l+8.6 C
Japan (fr = LOO tn).

l+: :A

16 32 2'l+.8
16 32 39.3

3UpiP
Ki iP

Ki iP
7-ra
iS

P
P

( cont. )

?3 1+6 r2.o
23 l+6 3t+.6
micr sec

E 0.5 13
N 0.5 16

23 l+6 L1..g
z3 l+6 el+.g

N).

03 18 59.8 c
03 22 l+2

03 27 tT
micr sec

E o.'l 6
Nt.0 6

Mx
Mx

Iln iP
Ud iP
fran (h =

Up iP 03 0lr [O.B C
t(i iP 03 0l1 l+9.? C
sk iP 03 05 06.5

i(pP) 03 05 58.6Un iP 03 0I 39.1+ C
Uat iP 03 0l+ 5T,l+ C

ipP 03 05 [5.5
isP 03 06 10.1

Hiad.u Kush. h = 2l+0 kn (Ud).

up iP 03 t9 UB.3 C
ipP 03 19 i9.9
is 828\2

micr see
P NO.T 5P 7. 1.6 5P zt 0.5 f.o
sE0.7g
s N1.0 7ldx E 3.2 L7
IUx N 5.1+ L6
I\4x z 5.2 18p = l!00 h = 6T I/Zo.

South of Japan (n = t5 tn).
m=6.1rM=5.6(UprKi).
The first phases read at Ki
and. thn are smal.l plecursors
to the following bigger
phases.



Up = Uppsala, Ki = Kinura, Sk =

-4-
Skalstugan, llm = iJrneà, Ucl = UtitlehoJrn, De = Delary

Ud iP th 3L o9.o

Sk iP t6 Z6 57.t

Sk iP 16 5j a6,3

L969
Sep. ( cont. )

Ki
P
S

tls iP
ipP

1969
Sep.

llr].er sec
zt a.h 1.2
Et.5 g

SN1.l+8
Mx E 6.'l+ 23
IUx N 5,O IT
D = 6?00 hn = 6o r/ao.

sk iP 03 19 35.8 C

ipP a3 19 I+7.7

u.r iP
ipP

De iP
ipP

Kurile fslands. h = hO kn
(UpoSkrUnrUdrDe ).
m=6.1+rM=5.9(UprKi).

Up íP
1pr

t7 25 33.6
m'icr sec

E 0.\ th
N 0.3 15

17 25 02.2
IT 25 06.l+
r7 2\ 30.6

t8 a4 33.0

19 13 l+B.B
19 1l+ 09.5
l-g 14 13.?
19 t6 2'+
19 16 05.3

iPa 03 23 t6
iS 03 2T 56iss 03 32 L5

03 19 22.5 C

03 19 3l+.0

03 19 53,2 C

03 20 03.9
03 20 1\.0 C

03 20 2\.7

olr 4r el+.8
0l+ l+1 35,8

iPKi

h

Ir

Ki iP 0h l+O 39.1ttn iP 04 l+1 OO.3
ipp oL U 1o.Tud iP 04 41 31.1ipP o4 4r 4t.6

De tr oL l+f l+8.9
Kurile Islands. h = LO kn
(UprUnrUd).

Ilno iP 04 45 20.3
Ud iP Ol+ 45 5t.9ipP Ol+ l+6 Ol+.0
Kurile Islands, tr = [5 tn
(ud).

Ki iP 05 ll9 O2.l+
ttn iP 05 [9 2l+.1+
Ud iP 05 l+9 j6.O
Kurile Islancis (h = N).

Ki e(P) 06
i,n i(P) 06
E]. Salvattor (tr =

Up iP tt l+l+ 58.bUd iP lt 45 04.6
Kurile fslands (h = w).

eP t2 13 33
i 12 l_3 37.!

38 13
38 29.3
50 kn).

l4x
I\DC

Un iP
i

De iP

up i(P)

Up iPe
isc
iRe

Sk el,gl
th itgl
(cont. )

UplD iPe 13 29 18.2
ise 13 29 \6.0

SkA ess 13 32 10
UdJ iSe 13 30 33.3
DeL iPg 13 29 37.3ise t3 30 24.1

North Gotland, lJ.p , 19.0-8.
0rigin time = 13 28 36.
Probably explosion.

Jord.an-Syria (fr = N).

17 58 03.7
17 58 50,3

18 02 00.0
18 00 37.5

rrort4$est Husst a
68.9tNr 30.BoE.
Origin time = IT jT OZ.
ExpJ-osion?

Ki iPs
ise
p=

r8 09 29.6
18 o9 5t.8
. = 1.7o.
18 11 3l+.3

190 kn
sklî ise

Ud) iSe 18 13 2L.
s of Norway

68.2"Nr 16.oaE.
Origin time = tB OB 56.

ud.



Up = Uppsalar Ki = Kiruna,

-5-
Sk = Skalstugan, Un = tfoeà, Ud = Ud.deholn, De = Delary

L969
Sep.

1969
Sep.(cont. )

Uat ePg
iLgl

Dei
Bal.tic Sea,
Gotlend.

19 lb 12
19 Ib [3.1
L9 L5 07.2

norbhwest of

Origin time = 19 13 l,?.
Probably r:aclenrater
e:cpJ-osion.

Up iPe L9 28 2L,6
ise L9 2B l+2.11

iRe L9 28 \7,0
t'll il,el 19 30 l}3.1
Ud il,gl 19 29 L5.l+
De i 19 29 I+\.9
Baltic Sea, northwest of
Gotlando
Origin tine = L9 27 50.
Probably underweter
explosion. According to
Up recorcl, there is
another sinilar event
13-11+ sec later.

l+ (eont. )
Ki

P
I\,lx

I'fx
I{x

sk iP
IJn iP

].ra
eS

Ud. iP
UE I.H

i

nicr sec
zt o.L 0.?
E 1.1 15
N 1.5 tg
z 2.T LT

21 23 28.2
21 23 t2.3
21 2T 09
21 31 l+T

21 23 \3.5
21 2l+ OLz
2t 2l+ 27.3

Kurile fslentts (6 = 6O fn).
m=6.3rM=5.2(uprtci).

iin iP 23 l+1 15.8

5KiiP
Ud. iP

Up iP
Ki iP
Um iP
Ud. iP
Kurile Island.s

23 57 I+7.,
23 56 57.8
23 57 22.L
23 57 53,2
(n = 9O t<n).

oo 23 29.6
oo 23 l_B.B

01 0l+ th

1r
i

MxE
MxN
X{x Z
iP

Up

MxE
MxN

Sk eP
Ltn iP
Ud iP
De iP

1

19 30 4g.B
19 31 o7.g
micr Bec
0.6 15
0.? 12
0.9 L2
19 31 

'6.3 
C

micr sec
0.6 15o.u 15
19 31 32
fg 31 2B.B
19 30 58.1
19 30 31.0
19 30 35.2

Ki iP 07 25 3r.5
Urr iP OT 25 53.7ipP 07 26 o5.I
ud. iP o7 26 25.8

ipP oT 26 36.1t
Kurile Islands. h = \O kn
(tJnrud.1.

Ki iP 0? \8 30.5 c

Ki iPKP 09 t+i 5i.0
Un iPKP 09 l+6 03.0
New Zealanct (h = 6O t<n).

Up ipP IL 26 r3.7
ud iP 11 26 09.1

ipP rt 26 tg.3
Krrrile Is1ands. h = 4O lan
(ua).

Dod.ecanese Islands (h = W).
M = \.6 (uprri).

Up iP 21 23 37.1+
is 2L 32 3I

micr sec
P Zt 0.2 A.6
Mx E 0.9 19
Mx N 0.9 18
Mx Z L.2 L5^
D = 7550 kn = 68".

Ki iP 21 22 5r,l+
(cont. )

31 30.5
32 29.I

-

D = 530 kn = l+.8".



(cont. )
sk 14 iSe
tln g ise

11 35 17.5
11 33 38.L

11 36 18.6

6?.4"N, 3z.9u&.
Origin time = IL 30 I?.

Up = Uppeala, Ki

-5-
- Kiruna, Sk = Skalstugan, {.[n = Urneàr Ud = UclctehoJ.n, De = Delary

L969
Sep.

L969
Sep.

:,rO/

Up iPKP AI A0 30.\
Ki ePKP 2I ZO t[l
sk iPIe 21, 20 23.9
Un iPKP zI zo 18.? D
ud iPKP 21 20 31.8
Kermadec Islands (tr = tOO tm).

Ud 21 29 37,7

Ucl iP
Kurile Island.s

20 23 11,.5
(h = N).

11 52 14.8
11 52 45.8
11 51 2l+.9 C

micr aec
zt a.l 0.9

IL 52 O2.I

Up iP 11 5lr 05.9 C

is 12 03 52
nicr sec

P Zr 0.1 0.5
I{x E 2,I Zz
Ir4x t{ 6.8 Az
I'f:c Z Z.B 15^
D=8550h=T?'.
iP 11 53 I+Z.T C

nicr sec
P 7,' o.L l-.0
Mx E 1.! 17
It{x N 2.3 16
Mx Z 2,9 1l+
iP 11 5l+ 09.?
i 11 5l+ 21.r
iP 11 53 5O.g Cis Lz I zt+
iP 11 5t, 15.1+ C
iPP 11 57 th.4
iP u 5[ 2!.1

,

5

iP

Ki

Fomosa (u = 3o tn),
n=6,1rM=5.6(UprKi).

ud i(pe) L2 oB 55.5iSe L2 09 27.9

Ki ess Iz A6 23Sk iSe 12 25 41r.8Ifn iSs 12 z\ Zr.o
Utt eLgL 12 2t+ ,8
Esthonia. E:cplosion?

rtu iP 15 56 20,6ud iP L5 56 
'r.5i 15 5T L3.3

Soutb of Japan (fr = fl+O tn)

Up iP LT 59 Ol+.7
es 1g 03 23
D = 2?00 kn = 2l+ I/Zo.

Ki iP LT 59 5g.OLln eS 18 0l+ 23
Ud eP L7 59 t5
Turkey (5 = 5O *n).

Up iP 22 1? l+B.o
Ki iP 22 r7 19.5 C

i 22 L7 39.6sk iP 22 t7 t+9.2
frro iP ZZ IT zg.9
ud iP 22 L7 56.2De iP ZZ I8 or.O
East China Sea (n = tlO tn).
up iP 02 29 2g.T
ALaska (n = a5 m).

Up iP o? ,l+ 31.5is 0g 03 29
micr sec

P 7.t o.I 0.5
Ivlx E 0.7 18
Mx N 1.3 Zl
l,fx Z 1.3 16
P = 7600 kn = 68 I/2o.Ki iP 07 j3 l+6,6 c
ipP o7 53 58.7

ndcr sec
Ivlx E 1.5 16Mx N 1.3 AO
[{x Z 2.3 ITSk iP 07 5I+ zt.Tttm iP oT j\ 06.3 c
iPa 07 j8 rj
is 0g 02 bh

Ud iP 0? 5L 37.7 cDe iP 07 5t+ 5,l+,g C
Kurile Islands. h = !5 kn
(Ki ).
M = 5.3 (Uprt<i),

sk

De

6upiP
I

Ki iP

P
sk iP
( cont. )
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tlp = uppsalal Ki = Kiruna, sk = skalstugan, un = umeàr ud = uddeboJ-n, De = Delary

L969
Sep. ( cont. )

ttn iP
U'T iP
De iP

]:969
Sep.

Kurile IsLands (U = t?O tn).
Up iP 11, 16 li3.3 C

is 14 [1 37
nicr Bec

P80.32
P N0.6 2
P Z 1.1 2
P Z' O,g 1.1
Mx E 3.1_ L5
M:c N 10 18
Mx z l+,6 lB
D = 3300 tm = 29 I/Zo.

Ki iP 1l+ 3? 37.6 c
i 1l+ 38 02.3
iPP 14 38 56is L4 !3 06

nicr Bec
P l{ 0.9 l+

P 7, 1.6 l+

P Zt L.5 1.3
PP E 1.7 l+

PPNL.23
PP z I,9 l+

S E 2.I 1lr
s$1.110
M:( E 10 t9
MxNllZL
Mx z 4.5 IT
o = \ooo lm = 360.iP 1l+ 36 5l-.6 CiP tlr 3T Lt+.z ci 1ì+ 37 3e.ZiPP 14 38 1?is r\ \2 2r
iP lll 36 31.b C
i rt+ 36 5Z.O

11 51 l+?.6
11 52 19.3
11 52 39.4

( cont. )
Ki eSS

I\rlx

Mx
I{x

Ud iPKP
1

De iPIG
1

r5 25 33
nicr sec

E 3.7 20
N 2.3 16
z 3.1 l-B

15 08 50.6
15 08 58.1
t5 08 56.5
15 09 0l+,1

-:-
lltcr sec
0.6 vI.B 18
r.6 20
I7 26 1+3.8

17 26 52.7
mier sec
2.1+ 19
1.7 15
2.O 16
LT 26 57.6
t7 27 0\.5 C

SoJ.omon fslands (h = 15 kn).
M = 6.2 (uprri).

Up iP L6 29 to.3
rnicr sec

ú( E O.9 L9
I\tu N O.9 1B
I{x Z I.6 20

Ki iP L6 28 3j.7
nicr sec

P zt 0.I 1.0
sk iP L6 29 oj.6
ttn iP t6 ZB l}.jUd iP 16 29 t7.B
De iP 16 29 30.9 c
South of Japan (tr = 9O trn).

Up

sk
th

u(t

De iP 1lr 36 lL.h c
Atlantic Ocean, off
Portugal (h = tt).
n=6.1+rM=5.6(UprKi).

Up iPKP L5 08 l+8.?
micr sec

l,Dc E 2.3 AO
l,fx N l+.5 Za
Mr( Z 3.1+ 2I

Kí iPKP l_5 og 36,1
( eoat. )

I{x E
IUx N

I\4x Z
Ud iPKP
De iPKP

Up iP
iPP

Ki iP
1

(cont. )

IUx E
l,îx N
Ì,fx Z

Ki iPKP
1

iP6

6

Sol-omon Island.s (n = lO tn).
M = 5.9 (UprKi).

Ud iP t9 09 118.9
Knríle Tslands (h = N).

20 23 !7.1+

20 35 I+9.9
20 36 ]:6.g
20 36 55.9 c
20 37 25.5
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Up = Uppsalar Ki = Kiruna, Sk = Skalstugan, Um = Ilneàr Ud = UdctehoJ-n, De = DeLarT

L969
Sep.

L969
$ep.

sk
Un

uai
De

(cont. )
Ki micr sec

Up iP 18 5\ l+2.8
micr sec

P zr 0.1 0.6
Ki iP 18 53 5?.3sk iP rB 5\ 32^6
Um eP 18 5h 18
uct iP 18 5h hg.o D
De iP tB 55 06.h
Kurile Isla&ds (h = U).

Up iP 20 15 10.3
Ki iP 20 L\ 2\.5
Uat iP ZO I, 16.0 c
Kurile Island.s (tr = Bo tra).

P Zr 0.1 0.9
iP 20 36 3o.g
eP 20 36 29
i 20 36 38.\iP 20 35 59,2 C
iP 20 35 27.6 C

i(PP) 20 35 tq.g
Dodecanese Is].ands
(n = ?o rn).

Up iPKP ZZ AB Z0.l+
Ki iPKP 22 28 06,2
Lrn iPIe 22 28 L3.I
ud. iPKP 22 2g 23.L
De iPKp ZZ ZB z9.L
New Hebrid.es Islands
(n = a3o m),

Up iP 00 35 OO.O C
Ki iP 00 3l+ 26,3 C

micr Bec
P Zt 0,L 1.0

sk iP 00 3\ 59.3 C
Lrln iP 00 3l+ lro.3 C
ud iP 00 35 08.6 c
Japan (n - 9o tn).

I(Í iP 05 t3 )+0.1
Ud iP 05 1l+ 0l+,6
HaLnaJrera (5 = eaO tn).

Up iP 06 5t l+4.6
ipP 06 jt j6.j

Ud iP 06 jt 5I.1 c
ipP 06 jZ OZ.z

Kurile fslands, n = lr5 irn
(uprua).

ud, iP 07 28 35,8
Alaska (n = 5o tn).

Up iPKP 0B 59 00.5ud iPKP 08 59 03.3
De iPKP 0B 59 o8.B
Solmon Island.s (tr = t?O fn).
Ucl iP 12 t+, OZ,z
Kurile Island.s (n = N).

u(r iP 15 29 l+h.l}

Up iP
Ki iP
Un iP
Ud iP
Kurile

Up iP
i

P
Ki eP
sk iP
Um iP

l-
is

Ud iP
De iP

1

i

0z l+9 dt.T
02 l+B 19.3
OZ l4B 39,6
02 l+9 10,2 C

fslancls (h = tl).

a5 o\ 22.9
05 o4 25.1
nicr see

zt 0,2 0.5
05 0l+ 18
05 olt 50,0
05 Ol+ 0?.8
05 0l+ I2.4
05 07 30.0
O5 04 l+]"f
05 o\ 55.3
05 ol} 58.3
05 05 09.1t

Ural Mor:ntains.
Und.ergrormd explosion.
Compare the sinilar event
on Sep. 2, 05 0ì+,

Up

Up

iP o? 21 r7.7 D

1

\

Ki

I{x
Mx
I{x

SK iPKP
( cont. )

-:-
m].cr sec

E 0,8 20
N 0.6 20z 7_,\ zz

-:-
ml cr sec

E o'? 19
N 0.8 tg
7, 1.0 20

13 04 13.3

lfx
[{x
ì4x
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up = tltpsala, Ki = Kiruna, sk = skalstugan, I}n = Ifoeór ud. = uddeholm, De = Delary

t969
Sep.

L969
Sep.

I
B

(cont. )tho iPKp 13 04 06.9
un iPKP t3 04 16.6
De iPKP 13 04 2o.7 c
New lreland (h = \5 tn)"
M = 5.5 (Uprtci).

ud, iP 1? 0B h?.\

Up iP Ar 0B [1.2
ipP 2r 08 ,2,7iP 2r o7 55.6ipP 21 08 06.0
iP 21 0B 16.1
iP 21 0B 116.9 o
ipP pt 08 58.3

Kurile Island.s. h = ll0 kn
(UprtcirUa).

iP 02 0t 24.0
i 02 0t 36.0

Ucl iP 03 35 55.1

9 (cont, )
Un iP

1

i
iS
iss

Ud. iP
i
i(PcP)

De iP
I

Up iPt't
ise

Ull iSe
Ud iLsl

ise
De iPR

iP:
istr
isg

05 26'\O.2
05 26 \6.2
05 27 r7.g
05 35 35
05 b0 0o
05 27 09.3 C

05 27 r5.3
05 27 27.1+
05 27 23.5
05 2T 29.2Ki

Un
ud

Ki

Japan (h = 30 km).
m=6.3rM=J.o(uprKi).
Double P, sma1l and J_arge,
average interval 5.3 sec.

06 53 4?.8
06 5l+ !9.8
06 j6 \j.5
06 55 2l+,8
06 55 33.9
06 53 bl+.o
o6 53 5z.z
o6 5h l+5.5
06 5l+ ,3.1+

Coast of Ba1tie States.
0rigin time = 06 ,z 37.
&rplosion?

9 Ki iP 07 jO Ol+.2
ipP 07 50 r7,7

Ud iP OT jo 26.3
ipP oT 50 39.0

Luzon. h = 50 kn (KirUd).

Kurile fslands (n = BO tqn).

Up iP Oj 27 o3.5
i oj zr 07.6
i(PcP) 05 aT r9,j
is oj 36 2,1

micr sec
P Zt O.4 1.0
s80.67
sN0.BT
trfx E 19 18
lÌ{x N 33 1T
I{x Z II 16
D = BO50 kn = ?2 L/Zo,

Ki iP o, 26 zt+,7
i 05 26 3o.o
i oj 26 \\.t
iS 05 35 tl+

micr sec
p zL.t+ 5P Zt 0.2 1,.0
s 81.1 6
SN1.hB
MxE57t3
r{x N 62 13
l4x Z t+j L6
D = Tl+00 kn = 66 LlZo.

Sk iP oj 26 |,9.g

9

9

9

ttn iP
Congo (h = t{).

up i(P)

up i(P)

up i(P)

16 j7 \z.z

18 25 38.0

21- 2l+ \2.2

2L 26 Ot.g

I
( cont. )

KiR iPn 13 oa 00.2
iSn L3 02 39.0ise 13 oa ,\.2
D = 360 km = 3.2'.

l rr* ir.gffi
', ÙttÉ iSg t3 Ol 39.6hFinW

Origin time = 13 01 O?.

05 27 O3.7



-10-
Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Lln = úneàr Ud. = UclciehoLm, De = De1ary

10

L969
Sep. 10 Up iP

th iP
U'I iP

Ì

00 03 38.2
00 03 1l+.1+
00 03 4\.5
00 03 51.8

Japan (n = tf).

Ud iP 02 l+4 lr8.5 c

Up iP oT 5T j6.9
Um iP 0T 5? 3l+.0
udl iP 0? 5g 05.1
De ip 0T jB Z3.o
Kurile Islands 11 = 5O trn).

r2 20 I5.7
t2 20 53.5
12 19 l+\.0 C

12 2l+ 40
12 l-9 l+0.5
12 rg 50,t
72 rg 20.8 c

50 kn).
5.2 (up,Ki).

21 11 23.4
21 10 l+9.1

03 28 54.3 c
03 38 4l+

mier see
zr 0.1 0. B
E 1.0 1\
N 1.2 20
z, r.g 12

8600 klo = 7T r/zo.
03 28 25,9 C

nicr sec

l969
Sep.

l-o

10

Underground explosion.

( cont. )
sk iP

I

Un iP
iS

U'I iP
1

De iP
Turkey (h =m=5.frM=

Up iP
Ki iP
Colorado.

iP
iP
1

iS

i\
i
iI

1

\
\
\
\\

iP
iS

P

lfx
Mx
l4x
p=
l-r

Up

Ki

Ki iSe rL 36 j6.a
sk isg 11 36 ]2.3
Um iSe 11 34 5h,O
Ud iSn 11 3l+ 56.l+

il,gl 11 35 23.1
ise 11 35 30.9

De itgl lt 35 tl8.B
Esthonia. Explosion?

Up iP 12 19 Z5.L C

iS IZ pI+ 09
micr sec

P Zt o.2 1.0
sE0.\l+
sNl..26
I{x E 1.3 Lh
Mx N z.B th
Mx Z 3.5 1!
D = 29OA km = 260.

Ki iP 12 20 13.3 C

P zt o.! 1.0
I{x E 0.8 13
I'frc N 0,8 l7

SK
Um

03 28 55.0 C

03 28 37.0 C

03 28 l+5.7
03 38 16

Ud iP
De iP

03 29 02.9
03 29 13.1+

Ryukyu Island.s (n = e5 tm).
m=6.0rM=5.3(Uprfi).

UP iP 0l+ OB 52.9Ki iP 0l+ 08 3?.3 CSk iP 0h 09 OB.2
IJn iP 0l+ OB 3T.TUd iP 0l+ 09 09.0 C

De iP OL 09 16.8
Kaza.hh SSR.
Underground. explosion.

Sk e 06:aOB
Um iP 06 31 30.5

i o6 3t 5t.gUd. iP 06 3l- 59.3i o6 32 2r.5
Japan (tr = tgO tn).
The second phases (UmrUa)
probably correspond to the
reading at Sk; these may be
P of another event.

(1

10

iPP 12 2t a3.7
micr sec

zt 0,2 r.2
E 3.3 1l+
N I+.5 1\
z 6.8 th

r
Mx
Mx
ttx

(cont. )

10 \ up?UpF iPg 10 l+1 03.6
iSe 10 tlt 19.1+i@
D = 130 km = 1.2".

@
uo ise 10 h2 Og.5

a

Baltic Sea, 58.6"N;Tf,Z
Origin time = l0 ll0 40.
Probably und.enrater
explosion.

11
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Up = Uppsalar Ki = Kiruna, Sk = Skalstugan, L[n ,n ffueàr Ud. = UcldehoLn, De = DelarT

11
L969
Sep.

tt

12

T2

Ki iP 11 36 3b.5 o

un e(se) 15 18 36De i(se) 15 L6 l+8,0

Up iP 21 26 145.8

up iP 0o 56 23.9

Up iP 02 26 3o.l+
iPcP 02 26 5I+.2

Lln iP 02 26 O5.B
ud iP 02 26 36.9
De iP oa a6 |,l+.6
Kurile fslancls (tr = 60 tn).

Up iPKP 03 33 l+l+,5
Ki iPKP 03 33 39.5
Ue íPKP 03 33 42.0

i 03 33 45.5
Ud. iPKP 03 33 4l+.1

i 03 33 56.2
De iPKP 03 33 5\.8
Tonga Islancls (tr = t3O nn).

L969
Sep.

T2

Up12

(cont. )
Ud iP 07 26 \9.0 C

De iP OI 2T 11.0 C

Aleutian fsLand.s (6 = L5 t<n).
m = 6.2 (uprKi).

up iP o7 j3 \2.\
mier see

P 7,t 0.r 0.8
Ki iP 07 52 t+8.6
tln iP 0T 53 1I+.7
Ud. iP oT 53 I+Z,l+
De iP 0T 5h ol+.3
Aleutian Islancls 11 = 5O t<n),

iP 0B 11 15.1_ C

micr sec
zt o.\ o.B
E 0.8 20
N 1.1 18
z r.4 21

0B t0 zt.g c
micr sec

zr 0.1 0.8
E 1.2 18
N 1.1 18

08 I0 5l+.2
0B l_0 l+7.5
oB 11 15.4 c
0g 11 37.8

Islands (U = 5O t<n).
M = 5.1 (Uprfi).

o8 u 06.6
micr sec

zt o.r 1.0
0B 16 13.3 C

oB 16 39.1+
08 u 07.\
o8 LT 29.3

Isl-antts (1 = 55 tn),

oB rB \0.4

T2

1r
ipP
iPP
iP
iP

Up

Ki
SK

T2

ipP
iPP

tln iP

P
Mx
Mtc

Mx
Ki iP

P

ì,1:(

ìtx
sk iP
Um iP
Ud iP
De 1-t'

Aleutian
m = 6.1+r

Up iP

P
Ki iP
um r-r
U'I iP
De iP
Aleutian

Up iP

o, t5 27.11
05 16 08.5
o, t6 58.2
05 15 35.3
05 L5 52.5
o5 16 3l+.?
05 L',r 36.7
a5 t, 2I+,9

isP 05 16 36.1
iPP 05 16 5g.B

Ual iP 05 15 l+3.3
ipP 05 L6 zj,6
isP 05 16 l+8.8
iPP 05 L7 26.11

De iP 05 15 39.L
ipP oj L6 Zz.3
iPP 05 r7 22.8

Hind.u Kush. h = 210 km
(UprSkrthrUd.rDe).

L2

T2

t2
iPUpL2 oT 26 \8.9

micr sec
zt o.3 1.0

o7 25 55.5 C

micr sec
7,t O.L 0.9

o7 26 26.9
07 26 zl,lt

Up iP 08 20 22.T C

micr sec
P 7,t 0.3 0,9

Ki iP oB 19 2g.B
mier sec

P zt o.I 0.9
sk iP 08 20 01.8
tB iP OB 19 55.7 C

ud iP 08 20 23.3 C

Aleutian IsLend.s (1 = l+5 tn).
m = 6.2 (uprKi).

P
Ki iP

P

sk iP
ún iP
( cont. )
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Up =.Uppsala, Ki = Kiruna, Sk = Skalstugan, Un = Uleeà, Ud = Ud.dehoJ-u, De = Delary

L2 Up iP 09 l+0 l+2.5

l.969
Sep.

ft 12

L2

T2

un iP 08 55 13.0
Aleutian Islands 1p = 5O tu).

Up iP 09 08 05.3 c
iPP 0g 10 33
is 09 1? 01
iPrPr o9 36 t8.o

nicr sec
P Zt 3.1 0.8
sE0.g6
sN5'011
MxEtB20
I'Ix N 33 20
Mx 227 19
D = T!|,O km = 680.

Ki iP 0g 0? L2.2 C

i 0g 07 13.9
is og L5 20
eprpr 09 36 33

nicr sec
P Zt 0,5 0.7
s E3.B 13
S N l+,7 10
MxEZB16
MxN22t9
o = 66:>0 hn = 600.

sk iP 0g 07 13.4
i 09 0? l+9.8

iln iP 09 0T 38.3 C

iPP Og 0g ,6
iPa 09 11 30

l-969
Sep.

tt

It

Ud iP I0 15 02.3
Aleutian Isl-ands (fr = \5 j4).

Ki iPe
ise

Sk iSe
Um iSe

\o 55 35.9
10 56 03.1+
ro 56 \g.g
ro 56 \t.2

t2

T2

12

T2

Sweden-Norway border region.

Ki i 11 13 20.1+
i(Se) lL 13 l+2,1

Un i(Se) 11 tl+ 25.3

Ud iP LI jO 25.6
Aleutian fslands (tr = 5O trm).

Un iP 11 53 19.3

un iP 11 58 20.2
Ud. iP LI 58 5L.2
Kurile Islands (tr = tl).

ud iP L2 39 \\.6
Aleutian Islanits (1 = \5 tn).

12 l+9 31.1
L2 50 OL,z

iP 13 28 hl+.6

ud iP t3 32 h2.1
Aleutian Islands (tr = 5O tn),

72 Ki iPe
ise

1rUp

12

12

12

PZ
I\,Ix E
Ivfx N

MxZ
II1 LY

Ki

L2

PZ
MxE
I{x N

SK iP

iS 09 t6 12
iPfPf og 36 25.3un iP

De iP
Aleubian fstancls 11 = 5O kn).
m=6.8rM=6.6(uprri).

og 08 05.1 C

og 08 27.5 C

1-H 09 11 59.0

Up iP 09 19 l+5.\
micr sec

P Zt o.L 0.6
Ki iP og 18 51.8trn iP 09 19 18.1
Ud iP 09 t9 )+5.5
De iP 09 20 0?.3
Aleutian Islands (n = Z0 trn).

Up iP 09 39 08.2
Um iP 09 38 39.9
uat iP 0g 39 09.1
Aleutian fsland.s (1 = 5O tn).

Aleutian IsÌands (1 = 5O t<m).
m=6.5rM=5.1 (uprt<i).
( cont. )

um r-y
Ud. iP
De iP

15 11 15.3 C

micr sec, 0.5 0.6
0.6 20
I.2 2A
0.9 18
15 10 22.3 C

micr secr 0.2 0.8
0.8 \7
0.6 rT
15 10 53.9
15 10 48.0
15 lL L6.0 c
15 11 37.9 C
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Up = Uppsala, Ki = Kiruna, Sk = SkaLstr:gan, Un = IJmeàr Ud. = Ud.clehoLn, De = Delarlr

13

L969
Sep. 12 ( cont. )

In this series of Aleutian
Islend.s earthquakes, the
nrnFlitudes of pZr at Up
are considerably larger
than those at Ki, resulting
in an ro-difference of 0.f
in average.

Up iP 15 IL 5O,5Ki iP 15 11 30.6
sk iP 15 fr 3B.BUm iP 15 11 l+l+.1+

Up iP t5 18 o?.8
Ki eP 15 t? 13
ud iP 15 1g 0?.5
Aleutian IsLands (tr = 5O fn).

12 Up iP 18 00 21.0

l+B 33.3
48 l+5.6

30 l+6.8
30 10
30 1l+,?

(cont. )Sk iP 11 30 \1,9Um iP 11 30 A6.11 It 30 29.3Ud. iP 11 30 53.6De iP 11 31 08.2
Japan (tr = 35 t<m).

Up iP 12 03 16.8 C

uicr sec
P Z' 0,1+ O. B
I{x E 0,6 1?
llx N 0.9 18
Mx Z I.I 1T

Ki iP 12 02 31.3 C

ipP 12 02 hl+.3
micr sec

P zt 0.3 1.0
Sk iP 12 03 06.5 C
Un iP Ip 02 ,2.7ipP 12 03 06.1
Ud. iP 12 03 2p.g C

ipP rz 03 36.7
iPtPt l-2 31 32.bDe iP 12 03 lrO.6 C
ipP l_A 03 5l+.1

Kurile Islands. h = 50 kn
(Ki,UmrudrDe ).
m = 6.6 (uprri).

ALeutian felands (tr = 45 Xn).

up ip 00 43 3\.3Ki iP oo 42 \1.6
ud. iP 00 \3 35.0
Aleutian fslands (tr = \O tn).
Up iPKP 00 53 o3.B

isKP 00 55 58.0
micr sec

PKP Zt 0.2 0.6
Ki iPKP oo 52 52.6

isre 00 55 3?.0
sk iPKP 00 52 58.0eSIG OO jj 52rln i(PKP) OO 52 lL.BiPre oo 52 56.6isKP oo 5, I+7.5
ud iPKP 00 53 05.0

iSKP 00 55 59.IDe iPKP OO 53 Lj.T
iste 0o 56 og.1

longa-Kemad.ec f slands
(tr = 580 kn).

Up iP oZ ZI j7,o
ud iP 02 21 57.5
Aleutian Islands (p = l0 Àu).

]969
Sep.

13

T2

13

13

l-3 Ki íP
ipP

{Ìn iP
ipP

Ud. iP
ipP

20 rO \9,2
20 r0 59.6
20 Ì1 07.6
20 11 17.7
20 11 39.1+ C

20 11 l+9.5
Japan. h = lr0 hn (I(irllnrud).

Up iP 20 38 23.0 C

Up iP 23 Ip el+.6 C
Ki iP 23 11 3t.l+Ud iP 23 t2 Z't+,6
Aleutian IsLands (tr = 35 irn).

Up iP 00 20 OB.l
ud iP o0 20 og.h
Aleutian fslands (h = N).

Up iP OI 26 15.9 CKi iP OI Zj ZT.3Sk iP 0I 26 03.5
Un iP OI A5 I+9.5
Ud iP Ot 26 20.3 CDe iP 01 26 l+0.0
Kuril-e fslands (h = N).

13

13

r!
13

13 04
0l+

11
11
11

1H
i

tr
eP
1

Up

13 Up
Ki

(cont. )

14



-Lh-
= Kiruna, sk = skalstugan, IJm = Ilmeàr ud = udclehoJ-n, De = Delary

Up = Uppsala, Ki

L969
Sep. 14 Up

L969
Sep.iP 06 23 oo.1

ípP 06 23 13.3
is 06 32 Og

nicr sec
Mx E 0.5 1?
l4x N 0.9 15
Mx ZLl- 1?
D = T650 kn = 690.Ki iP 06 22 Ir.3

Lln iP 06 zz 3i2.5 ci 06 zz 5t,7
1D 06 3L 23

ud. iPre r\ 46 ra.eDe iPKP fb 116 a3.8
Tonga-Kenrad.ee f slancls
(tr = 6oo trm).

Up iP tl+ 53 5B.BipP 1l+ 5l+ OB.?is 15 oo taiss 15 02 52iLgl t? ot lo
ml_cr see

pP zr 0.1 1.0
Ivfx E I.Z 13
i\4x N 5.I ].?
Mx z L.6 13
D = h500 kn = l+0 I/Zo.Ki iP 1l+ 53 5B.T CipP 1l+ 54 Lg.L
e 150318

nicr sec
pP z, 0.2 0.9
I{x E 3.5 11
lfx N "1.9 lz
Itb( Z 2.6 lz

Sk iP lb 5l+ 21.6
ipP fl+ 5l+ 34.0
i rt+ 56 3g.gun iP 1lr 5: :.t.g C
ipP fl+ 5L Ol+.1+
ePP tL+ 55 ZZis 15 oo 03i r50255

Ud iP 14 5l+ 1\.6 CipP tl+ 5l+ 25.6De iP tl+ 54 fl+.t
ipP 1\ 54 24.8

l_r{1i."U. h.= )0 kn (UprKi,
SkrUnrUdrDe ).
M = 5.3 (UprKi).
hrell developetl higher-node
surface waves.

Up iI,
iPP
iS
iSa
1

(cont. )

1l+

1l+

1,1+

1l+

uit iP 06 23 05.5
ipp 06 23 Lg,5

Kurile Islands. 5 = !0 kn
(up,Ud ).

Up ip oB 57 |,6.2

Up iP It OO )+4.1
mier see

P zt o,L 0.?
Ki ip Io 59 |,z.oUm iP 11 00 tT.Tud. iP lL oo \5.6De iP 11 01 07.3 C
ALeutian fslands (tr = l+O tm).

Up iP LZ A7 39.3llno eP 12 ZT 13ud iP L2 2T 1O.L
La.ke Baikal.

Up iP 13 00 tl+.0 C
micr sec

P zt a.2 0.6
Ki iP L2 59 2B.g

micr sec
P Z' O,L 0.9Sk iP t3 O0 0l+.2 CU! iP 12 59 5O.gUd. iP 13 0O ZO,5 CDe iP 13 00 3g.O C
ipP 13 o0 50.0

Kurile fslands. fr = L5 tm(oe).
m = 6.2 (UprKi).

14

1l+

16 23 01.1
16 2\ 36
L6 29 09
16 31 39
L6 32 12

Northwest Ruqsia,
67.3"Nr 32.9u8.
0rigin time = 1\ 00 Ol+.
Explosion?

14



Up = Uppsala, Ki
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= Kiruna, Sk = Skalstuga.n, Um =

L969
Sep. Lh ( cont. )

Up el,gl 16 36 h6
micr sec

P Zr 0.1 0.7
Pp E 0.5 l+

PPZ0.6h
Mx E l+.8 LT
MxN151T
I\4x Z 7.6 16
p = I1IOO lm = l+0 L/Zo.

theó, Ud = Udcteholn, De = Delary

D Ud iP 06 5L 52,ji 06 5z tT.T
Uninak fsland (tr = 6O tn).

15 Ki iP o7 o7 5L,5Ud iP OT 0B l+b.B C
Aleutían Islands (fr = 3O trn).

15 Ki eP rA 59 59Sk eP t2 59 jBUm eP t3 00 03
Mexico (tr = N).

V Ki iP 1l+ 39 55.1ipP lb l+0 09.6
Um iP lL bO L6.6
Ud iP tL \O l+8.t

ipP 1b l+1 02.5
Kurile fsland.s. I = !0 h:n(ri,ua).

1969
Sep.

Ki iP L6 23 02,3 C
ePP t6 2\ 33eSa 16 31 3B
i líZZtz
iLgl 16 3? ol+

nicr see
P Zt 0,4 0.8
PPE1.1g
Mx E 6.1 L2
MxNl-jt3

Sk iP L6 23 Alr.0 C

iPP 16 2, oT,3
Ilo iP 16 zZ |j.6 c

iPP 16 ab 3l+.3

rlr S6 31.6 c
1lr. 56 l+0.?
micr sec

zt 0.1 a..l
E 0.6 20
N l_.1 22z r.9 23

t\ 55 38.3 C

It+ 55 \8.2
micr sec

zt Q.2 1.0
E 0.9 20
N O.B 18
zL6 20

1l+ 56 tr.6 c
rl+ j6 z!,2
rlr s6 03.8 c
lI,. j6 tz.o
1\ 16 32.9 c
rh 56 h3.o
rt+ 56 5b.B c
ll+ 5T ol+.7

iS
iSa
iss

L6 28 57
16 3r oB
16 3L 29

L5 up iP
ipP

r
I{:c
Mx
I0(

Ki iP
ipP

P
I{x
Mx
Mx

il,st 16 S6 :l+Uat iP t6 23 19.1 C
iPP 16 Zj O5.O

De iP 16 23 IT.5
iPP L6 25 03,3

Sinkiang (h = tt).
ú = 5.8, t'f = 5.J (uprKi).
I{ell developed higher-nod.e
surface wavesr

14 Un ep 18 38 25
GuLf of CaLifornia (h = $).

sk iP
ipP

Um iP
ipP

Ud iP
ipP

De iP
ipP

1l+ Up eP 23 tI
Ki iP 23 13
IJrn iP A3 1l+
Ud. iP 23 1l+
Japan (h = N).

Aleutian fsland.s. h = 35 kn
( Up rt<i r Sk rtIn rud rDe ) .m=6.2rM=5.1 (UprKi).

Up iP 1? 11 33.6Ki eP tT ro 59Sk iP 1T U 29.8Um ip 1?UfL.3C
Ud iP 1T t1 IO.5 CDe eP 1T1153

i. 17 rr J5.2
South of Japa^n (h = IOO tn).

l+4

58.7
lB.9
l+7,6

iP

t5

15

Ki iP 0o 29 31.5

Ki iP 03 35 26,2
Srmatra (h = N).

15 Ud 03 38 31.9

15



Up = Uppsala, Ki = Kiruna, Sk = Skalstugan,
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tln = tineó,r Ud. = UddehoLn, De = Delary

l-969
Sep. Ki iP aZ 32 \7.6

Um íP 02 33 09.3
Ud iP 02 33 l+O.l+
Kurile fsland.s (h = N).

Up ip 0B 12 13.0
micr sec

P zt o.L 0.5
Ki iP OB 11 l+l+.5
sk iP og 12 13.5
Un iP OB tt 55.6Ud. iP 0B 12 ZL.1 Ci oB tz 25.7De iP oB 12 33.1
Ryukyu Island.s (tr = 90 tn).
Ud iP 13 49 o9.t
Venezuela (h = tO lcn).

tl+ 11 54.0

Sk eP tl+ 3? 58ipP tl+ 38 3t.ZUm iP 1\ 38 13.3
isP 1! 38 5\.5

Mexico. h = 120 kn (Skruno).

r615

16

Up iP tB 5A 39.3 ci 18 5g 55.r
micr sec

P Zt o.r 0.g
l4x E 0.1+ ZO
Mx N 0.? 18
I\4:c Z O,9 18

Ki iP LB 
'7 

|,r,6
mier sec

P zt o.L 1.0
Mx E O.B 16
Mx N O.B 18
Mx Z L.3 ZO

Sk ip LB 5B 27,6
trn iP 1g 5g 13.7

ePa 19 02 03
ud iP 18 58 \4.8
De iP 18 59 03.1 C
Kurile fsl.and.s (fr = l+5 tn).
B=6.0rM=5.0(UprKi).

16 Up iP
Ki iP
sk iP
Uct iP
De iP

00 29 10.7
oo 30 15.7
oo 29 \9.5
oo 29 rg,a
o0 28 l+8.5

iPUm

L6

L6

L6

llr
.l+b

úupip
iPP

Pz
MxE
i{x N
MxZ

Ki iP
IYE
iP'PI

Eastern Mediterranean Sea(tr = 6 tn).

De iPI(P OO 53 19.3
Tonga-Kermad.ec Islands
(h = a5o hr).

Up iP 01 28 10.0
eS 01 3T 08

micr sec
P zt o.I 1.0
Mx E 0.8 tB
Mx N 1.1 ZI
Mx Z 1.2 19
D = ?5oo tn = 6? I/zo,Ki ip OI 2T Z2.T

nicr sec
P zt o.I .L.1
Mx E I.O 16
Mx N 0.9 19
Mx z L.6 zo

Sk ip OI ZT |lg.I
LIm ip 01 2T Uh.3

ePa 01 31 \2
eS 01 36 tBud. iP 01 28 L5.2 C

Kurile Islands (tr = 6O t<n).m=6.0rM=5.r(uprKi).

llr
1l+

lr8.1 c
37,2ú

T6

PZI
PP Zlptpr qr
Dfx E
MxN
Mx 7.

sk iP
i
iPP

Um iP
l-

iPP
eS

Ud. iP
i

(cont. )

m]-cr seet 0.5 1.0
0.6 ri+
2.0 17
1.6 rT
th l+1 13.6 c
rb l+3 l+?.e
15 09 f1.6
nicr sec
0.6 1.5
0.1+ I.T
0.4 2.0
2.7 15
l_.3 lT
3.6 LT
]L 41 2L,g c
:-l+ l+3 53.a
rb l+3 5B.T
fl+ l+f 33.1+ C
1l+ l+l+ 0B.B
lb 4l+ 16.3
fl+ 5r Otr

1! hl 3g.g c
1l+ l+L t6.l



Up = Uppsa1a, Ki = Kirr.ma, Sk =

1969
Sep. t6

_17-

Skalstuganr Um = Umeà, Ud = Uddeholm, De = Delary

l-969
Sep. LT

mlcr see
836 20
N25T6

(cont. )
Ud iPP tL 4lr at,Z
ue tr th l+r 56.5 c
Nevada.m=6.5rM=5.5
(uprKi ). Undergrorrnd.
explosion. Some of the
stations (skrtlnrua.) show
precursors to pp, amiving
5-8 sec ahead of pp.

L6 Ki iP 2l zl 06,5 c
mì cr sec

P zt o.I 0.?
sk ip z! 27 28.)+

i 21 2? 30.5
Lhn ip zL 26 59.8ud iP 2t_ 27 22.2

í 2t zT 2l+,6
i zr 27 32.2De iP ZL AT A].g

Sinkiang (n = ao tn).

17 tln i (P)

17 Up iP
iS
iSKS

P

12 0g 31.0

rB 52 23.8 c
Lg or 52
tg 02 27
micr secz0,B z

" 17 Up iP ot l+9 t+5.7

" 17 up iP oa zj t+8.3
Ki ip 02 Zt+ 5\.7Sk ip oA Z> 32.)+ud. iP 02 25 52.IDe ip 0A A6 ]-3.g
Kenchatka (n = eO tn).

Mx z68 IT
D = T?oo t<ln = 69 r/zo.

LB 52 22.T C

L8 52 03.3 C

r8 52 A5,T
18 5l+ hl
18 56 30
19 01 1?
aB 52 32.3 C

tB 52 lrIr,T Ci 18 ja 55.7Japan(h=Bkn).
m=6.3rM=6.7(vprKi).
The existence of well
developed higher-nod.e surface
waves is quite remarkableg intheir propagation they raaie
use of the continental
structure represented. by the
Korean Peninsula.

19 02 Ll+.8
19 02 5l+.3
micr sec

zt a,r o,B
zt 0.2 1.0

19 02 11.2
Lg 02 2L.\
nier sec

zr 0.1 1.0
19 02 )+2.I C

19 02 53.3
19 02 2l+.3
Lg 02 3\.9
tg 02 52.3
19 03 02.8

Japan. h = h0 kn (UprKirSk,
UnrUd.). lÍelI developed
higher-mod.e surface waves asín the previous ease.

P Zt 0.3 0.7
sN0.43
sKS N O.7 4
MxEl-gtS
MxN26L,
Mx Z t+7 18
D = 8300 km = Th I/Zo.Ki iP 18 5r 5I.5 cis 19 0o 53

micr sec
P Zt.r 6
P zt I.2 2.0
sEt.3B
s N 0.5 T

( cont. )

( cont. )
Ki

Mx
Mx

iPP
L-t'a

SK iP
ipP

Um iP
ipP

Ud. íP
ipP

up i(P)
i
(P) zl

Ud iP
Portugal (1 =

SK iP
Um iP

i

iS
Ud iP
De iP

1r
ipP

P
pP
iP
ipP

pP

Up

Ki

I7

IT

18

21 48 l+1.0
2l- l+8 \6.6
nicr sec
0.1_ 0.6

a3 19 2I+.2
25 kn).



1969
Sep. 18

Up = Uppsala, Ki = Kiruta, Sk =

-18-
Skalstuganr {lm = thneà, Ud = údd.ehotn, De = Delary

( cont. )
Ud ipP 01 43 19.1
Mindanao. h = I00 kn (Up,
Ki rSkrUnrUd).
M = 5.8 (uprri).
M uncorected for focal
d.epth.

Ud iP IZ ZZ )+7.9
ipP Iz az 59.3

Kurile fslands. h = l+0 fn
(ua).

flr l+t l+e

rh hT 53.2
rlr l+7 57.3
tl+ b? 5l+.0
th l+B 06.0
tl+ l+B l-6.1+

South of Ke:rnadec fsland.s
(fr = l+5 trn).

Sk e(se) 1T 3l+ L6

Up iP 20 51 O8.Z
Ki iP a0 50 20.1
Sk iP AO 5A 56.IUn iP AO 50 l41.l+
Ud iP 20 51 1l+.1
De iP 20 jL 33.j
Kurile Is1and.s (fr = tl+O t<n).

sk iP
Ud. eP
North Atlantie Ocean (n = If).

Ud íP 2I 05 t7,z
Mindanao (tr = 6Oo tn).

1969
Sep.Up iPKP o, 26 o?.2 D

uicr sec
PKP Zt 0.2 0.5
iPKP 05 25 55.2
iSKP 05 28 \9.2

ud iPKP 05 26 0g.6 oDe ipKp Oj 26 19,5 D
Tonga-Kermadec fslands
(n = 530 tn).

t9

Ún

iP18

19

18 Up ip
ipP

Ki iP

ipP 12 03 22.8
Ud iP 12 03 hj.lr

ipP tA 03 55.0
Kurile Is1ands. h = 35 kaa
(Uprthrua).

1] l+9 oB.B

12 03 38.9
12 03 4g.g
12 02 5\.L
micr sec

E 0.6 20
N o.? 18
z L,3 L8

12 03 29,5
12 03 13.1

01 l+3 o3.l+
01 53 02
0t 53 35
0r 5\ 22
nicr sec
t.6 2L2,6 zr
2.9 22
0L I+2 Aj.z
0L l+z |.]'g
01 52 1+3

01 53 05
nicr sec
0.1 1.0
0.7 10
f.0 103.6 zz
2,7 19
h.o 19
01 b2 4?
0t lg 22.9
01 l+2 33.0
ol 42 59.1
01 52 hB
01 53 15
01 I+a 49.1+ c

19 Ki ePKP
i

SK iPKP
Un iPIe
Ud. iPKP

J-

Up íP
Ki iP
SK iP

i
Ud iP

Mx
Mx
Mx

sk íP
Um iP

t9

19

r.9 Up ipP
eSKS
is
esS

MxE
MxN
I{x Z

Ki iP
ipP
isKs
iS

pP
SKS
s
Mx
Mx
Mx

Sk eP
isP

ttnx iP
ipP
iSKS
iS

U'I iP
(cont. )

19

1g

20 59 06.0
20 59 rB

21 29 r3.7
21 29 to.6
21 28 l+2.0
2t 28 147.9

21 28 55.1+

r_9
z.
E
N
E
N

z
North Atlantic OceaJr.
Origin time = ZI 23 I+9.

19 sk iP 23 26 50.8
North Atlantic Ocean (h = N).

Sk iP 0O 03 0h.5Ud iP 0O 03 1?,2
North Atlantie Ocean.
Origin time = A3 jB Ia
(Sep.19).



_19

Sk = Skalstugan, tln = Unreó,, Ud

];969
Sep.

Up = Uppsala, Ki = Kiruna,

Sk iP 00 25 UI.Bi oo 25 \6,7ud iP oo 25 56.L
North Atlantic Ocean (h = U),

iP oo 48 oh.3

iP aL 02 r5.geS 0t 06 l+9

nicr Bec
P zt o.I 1.0
D = 2B5O kn = 25 t/Ao,

oI 02 ].2.g
01 01 l+2.?
01 01 45.9
01 02 13.4
01 02 18.5
01 06 49
01 01 56.1+ D

Nor"bh Atlentic Ocean (h = N).

20

= Udd.eholmr De = Delary

(cont. )upi
Ki iP
SK iP
Um iP

1

Ud iP
a

North Atlantic

01 18 36.1+
01 18 24.8
0I 1T 

'5.501 18 23.6
ol_ 18 28.9
01 18 07,9
01 18 10.1
0cean (h = N).

Sk iP 03 29 20.3
Ud iP 03 Ag 3Z.Bi o3 zg \r.7
North Atlantic Oeean (h = N).

Ud iP o\ j7 zz,B
lJest Pa^kistan (h = )+0 kn).

Up iP 05 1l+ A0.1 Ci o5 II+ a3,Tis 05 18 l+B

micr sec
PE3.O6
Pw3.26
P 26.5 6
P zt r.o 1.3
S82,28
S N9.B TI{x E 9.2 ZO
MxNZZ22
Mx Z, 23 Az
D = AB00 krn = p5o.

Ki iP 05 tL t9.l+ CiPP 05 Il+ \6.8
is 05 18 It'

nicr see
PET.I+7
PNo.T7
PZB.O7
P 2r 3.0 2.1+
S E4.B 10
s N5.g g
s z 6.6 i_0
tfir E 16 18
Itu .N 11 13
Mx Z I+I 20
D = aBoo km = 25o.

05 13 l+B.t c
05 13 52.7
05 lL 2r.7 C

05 1l+ 25.3
05 18 \9

20
].969
Sep.

sk

Up

20

20

Ki iP
sk iP

i
Um iP

20

20

20

20

1
eS

Ud. iP

Up iP 01 13 01.1is 01u36
mícr sec

P zt 0.3 I.5
SN0.l+h
lfx E 0.9 19
Mx N 1.0 16
l4:( Z I.9 ZO
D = 2Boo km = 25o.
iP 01 13 01.1

- micr sec
P zt o.L 1.3
Mx E 1.8 tB
I{x N 0.9 tT
Mx Z 2.e 18

Ud. iP
De eP
North Atlantic Ocean (h = w).B=5.51 M=4.5(uprKi).

Ki

SK iP
Um iP

i

20 Ki iP
sk iP

1
uo 1r

01 12 30.0
0L 13 02.1+
01 13 0?.7
01 12 h3.6
or 12 59

01 15 50.9
or 15 22.5
0t L5 26.0
01 15 3h.g

North Atlantic Ocean.
Origin time = 01 10 30.

Up iP
( cont. )

sk iP
'l

Um iP
I

is
( cont. )

20 01 18 26.3



L969
Sep.

. -20.
Up = Uppsala, Ki = Kirtma, Sk = Skalstugan, tln = Umeà, Ud = Ud.deholmn De = DeIary

(cont. )
th iP l_\ 15 1?.0
ud iP 14 15 35.8

i fl+ r5 39.3De iP I\ Ij 32.7
Tadzhik SSR (h = 50 tra).

15 l+l+ 50.6
micr sec

E 0.7 19
N 0.8 19z r.2 rgKi -:-

mr cr sec
Mx E 1.9 ZO
Mx N 0.8 Lg
Mx Z Z.B Zt

Sk iP 15 l+0 Zr.A CUn ePP t5 l+l+ 3T
ePs 15 53 hh

Pacific Ocean, off Central
Ameriea (h = g).
M = 5.5 (UprKi).

up iP tg e3 t5.gUd iP 18 23 21.1+(furite fslands).

Ki i(P)
Ud. iP

21 5t ,l+.1+
2t 52 16.2

év ( cont. )
Ud iP

i
De iP

].

up iP
1
iPP

Ki iP

Pzl
Mrx E
MxN
MxZ

SK iP
( cont. )

1969
Sep. 20

05 fl+ 01.0 C
05 1[ 03.5
05 14 1I.3 C

05 th 24.0
Norbh Atlantic Ocean (tr = N).m=6.5rM=5.?(UprKi).

Ki iPKP t0 3T h9.ll
Um iPKP IO 3T 5.Z.T

i 10 38 OO.L
ud íPKP2 10 38 23.6
Kerruad.ec fsland.s-New Zealand(u = $).

Slr ePKP IZ 58 l+7

Un ipKp t2 58 !3.1
Kemad.ec Island.s-New Zeala^nd(tr = 35 tcn).

Up iPP

Mx
Mx
MC

20

20

!

i
I

\

14 15 1B.g
:'l+ L5 25,j
rh t6 l+5.r
L,+ L, 27.a
micr sec
0,1 1.4
r.2 l_0
0.7 10
r l,f o't -LU
rL 15 45.3

2L Ki iPn
lUn
r'aa+vó

05 l+3 3l+.3
05 )+4 31.l+
05 bi+ 58.5g = JZO km = l+.To.

tlm iSe 05 I+5 \6,?
Northwest Russia,
Orígin time = 05 l+Z 2l-.
Explosion?

i(i iPKP 07 30 33.?Urn iPKP 0? 30 l+l_.6
( cont. )

20 KiR iPn 12 L5 56.3
Lé J0 )l_.4

- p=510 Inn=
skn i(se) 12 rg
Un€. isa 12 1A

l+5.7
'l 1 ()

Norblwest Russia,
6T.BoN, 32.60r.. '

, Origin time = t2 ll+ 15.
t_ ExpJ-osion?

20 KiR ipn t2 1ffiiSn Lz rT zT.7 IiSe 12 17 l+9r$ I
1 D = 520 ]oa = l+.?". I
I skn ise tz 20 26.j II tin E. ise 12 tB l,z.i INorrlwest RussÍE

60. oorv, 
-32:'t6;l*'

Origin time = IA I, t7.
Explosion?

Ki

SK

Lhn

03 15 20
iSn 03 t6 09.0ise 03 16 tg.6o=\6okm=l+.1.
@

03 rT 26.6
Nortlvest RulsiE,
67.6"N, 31.3"E.
Origin time = 03 tl+ 15.
F,:cplosion?

2t
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Up = Uppsala, Ki = Kiruna, Sk = Skalstr.rgan, Lta = tlne&r Ud = Ud.ttehol"lo, De = Delary

];969
Sep.

1969
Sep. ( cont" )

Ki
Mx
Pfx

sk iP
Iln iP

2T

2T

2L

2I

( cont. )
ud. iPKP 0? 30 38.5

i 0? 30 l+8.7
Tonga Islands (n = aho *n).

Up iP 19 LT 28.1
i 19 L7 35.7u.r íP 1g u 4b.g

Hinclu Kush (h = ?0 kn).

ud. iP 20 30 21.0

Up iPKP 21 35 1\.9
í 21 35 35.1+

$r ePKP 21 35 10
i 21 35 16.8

Iln iPKP 21 35 03.0 C

Ud iPKP 2L 35 T5.6
De iPKP2 2L 35 52.5
Kemad.ec Island.s (h = t20 1o).

Up iP
Ki iP
tlo iP

21 \1 38.5
21 l+t l+0.3
21 l+1 36,0u.r i(P) 2I \L ,7.3

Sr.matra (h = N).

2r l+6 22.3
2L ,+6 2\,8
2t l+6 33.8

Mx z 7.6 ?o
D = 9100 km = 82o.

ru-cr see
E ì+.8 20
N l+.? 20

22

iPP 02 01 33
is

Ud. iP
De iP

02 0B 30
or 58 3g.g
01 58 36.6

Sumatra (U = N).
m=6.3rM=6.0(uprri).

Up iP oz l+6 l+6.6
micr sec

P zt a.r !.2
Ki iP 02 l+6 01.5

nicr sec
P Zt O.r 1.3

Iho iP oz t+6 22.6
ud iP 02 l+6 52.7

ipP 02 t+7 05.5
Kurile Islands. h = 45 tm
(ua).
m = 5.9 (UprKi).

22 Ud iP 02 51 36.3

of 5B l+\.9
01 58 26,0 C

ol+ ol+ 50.6 c
ol+ t\ 5T
0b 05 03.1

2T

2I Up iP
Ki iP
U'T iP

i 2t l+6 4r.e
Sr.matra (u = tt),

Up iP OI 52 10,0 C

i or 52 L6.g
Ki iP 01 52 33.1
ud iP oL 52 20.2

i or 52 28.2
Cba8os Islands (n = t5 tn).

Up iP 0L 58 28.8
is 02 0g 35

nier sec
l'{x E 2.2 19
I{x N ,,6 2I
Mx Z 3.9 20
9 = p0f0 km = 81 t/Zo.

Ki iP 01 58 30.? C

is 02 0g 39
micr sec

P Zt O.5 1.8
SE]..38
sN1.8g

(cont. )

22

Kurile Islantls (1 = l+O t<n).

Up iP 0l+ 0l+ 53.\
i 0l+ o5 oo.l+
is 04 L5 o0

micr sec
Mx N 2.I 2L
MxZl.6UA
D = 9050 km = 81 I/2".

Ki iP ol+ 0l+ 54.7
iS Ol+ 15 06

u.icr see
P Zt 0,2 1.6
sE0.8T
sN1.1 B

I\4x E 1.6 15
Mc N 2.3 2A
I{x Z 2.7 \T
D = 9100 km = 82".

ttrn iP
is

Ud iP
Sr.rmatra (h = N).
m = 6.1-, M = 5.7 (Uprt<i).



llp = Uppsala, Ki

-22_
= Kiruna, Sk = Skalstngan, Ltn = Umeà.r Ud - UddehoJm, De = Delary

1969
Sep.

t969
Sep.

23

23

23

22

1

1

\

22 Up iP
i

P
Ki iP
SK iP
Um iP

I

Ud iP
r

Ki ip 0l+ Il+ 37.6
i ol+ tl+ h3.t

Um iP Oh tb 3e.T
i 04 th 3B.g

Sr:matra (tr = N).

Il& eP 12 l+6 33

Un iP t3 5h 3B.T

Up iP 13 58 b9.h
Ki iP 13 59 13.5 c

micr sec
P 7,t 0.3 1.?
Mx E 1.1 A0
I\,fx N 0.9 L7

sk eP 13 58 h2
Un iP 13 59 Ol+.3
Atlantic Ocean (h = iV).

16 23 zj.)l
16 23 l+6,8
mier see

zt o.r 0,5
16 23 10.8
16 23 l+0.0
L6 23 l3.2
t6 23 32.7
16 4l+0.3 C

16 2L ol.L

23 Up iP 02 3\ 3?.Brj iP 02 33 50.3ttn iP 02 3l+ L2.?
ud iP 02 3h L3,B
Kurile Islands (tr = h5 tn).
Up eP OZ 5I Oz

Up iP Ol+ 54 l+5.\
tln iP Oh 54 r$.a
Ud. iP Ol+ 5h 5r.8
KuríIe fsland.s (h = N).

Ki iPn 09 39 Ot+.1+

iSn 09 l+0 03.2
il,gl 09 \O ZI+.2
p = 5l+0 km = 4.9o.

sk i(Se) 09 \3 1I.2
I,Iorthwest Russia.
0ri6in time = 09 3? 48,
E:qllosion?

Sinkiang. Und,erground
explosion, A remarkable
fact is that p is followed
by g very clear phase after
20.6 sec in averàg" (uprUn,
Ud), also found at other
rridely separated stations
according to bulletins.

Ki eL z? 3j
nicr sec

Mx E 0.8 t6
Mx N 1.0 AO
Mx Z l.)+ 19

Atlentic Oeea,n (h = n).

Ki eL 02 29
micr sec

Mx E O.9 ZO
Mx N a.6 16
Mx Z L.3 1g

Easter fsl-and. (h = N).

23

up i (P)
1

Up

Mx
t{x
IrD(

Ki is
(cont. )

20 12 142,8

20 Iz I+B.T

-:-
mLcr sec

E 2.2 23
N I+.3 23
z 2.7 21

23 00 3l+

r<iR, ipn 12 \3 32.1iSn 12 l+l+ 30.6

p = 5l+0 km = h.9',

Nortlvest Russia
67.t*oN, i:.iói.-'
Origin time = J.Z \Z L6.
E:rplosion?

i'se 13 28 ol.9
iPe 13 25 5ll.1ise 13 26 

AO.5O=11+0k&=1.3.4aJ

ise _ 13 zT \2,5

ff:;";:"ìl.i6rlo'**,
Origin time = 13 Zj Ag,

15



_23_
Up - uppeala, Ki = Kiruna, sk = skalstugan, Irn = Llneàr ud = ud.cteboJ-n, De = DeLary

L969
Sep. 23

L969
Sep. 2l+

(cont. )
Ki

S

S
ld:(
MJ.

I\ftr
t}n iS

eSS
Mexico (h = U).
M = 5.9 (uprri).

Ki iP oo L6 07.0

micr sec
80.7 7
N0.46
I l+.I 19
N 3.2 22z 6.3 zo

23 01 01
23 06 l+3

iP 0l+ 0h l+7.6 Cí 0l+ Ol+ 5t.aes 0I 0g 2g
iSS Ol+ ff Ol+

nicr sec
P 7.t o.2 0.9
sEO.24
M:c E Z.l+ 2L
Mx N 4.7 18
I'fir 7, l+,L ZI
D = 3100 km = 28o.
iP oh o[ 5L.5i ol+ ol+ 5?.9is 0h 09 bB

micr secP zt 0.L 1.0sE1.1g
s N 0.4 t-oMx E ,.3 ZLìdx N 3.1 LIì4x Z 7,8 AI
D = 3200 lon = Z9o.iP 0u o[ 20.5
i 04 oh ah.giP o[ ou 55.L Ci ob oh 59.6i 0l+ o5 ot.B
is olt 09 4?
iP O\ Ol+ 2j.9
i 0l+ Ol+ Zg,7

North Atlantic Ocea^n.
Origin time = Oh O0 5?.

i
Ud iP

0\ 26 3g.g
ot/. 26 lJ.3.j
nicr sec

7't O.I O.9
ol+ 26 50.5 c
04 28 37.0
micr sec

z| 0.L 1.5
o\ 26 1?.3 c
0\ 26 48.6 c
ol+ ?6 î'l+.r
ol+ 26 zz.o c

Norbh Atlantic Ocean (tr = U),
o = 5.J (UprKi).

iP 10 l+6 3L.2

iP 18 13 l+8.[ Cis rB za zo
mier sec

P E 0.3 3P ZI.I 3P zt o.2 l_.0
s82.2 10s iv7.4 g
MxEl?Za
I{x N 19 t8
IUx Z 3t Zz
P = J0!0 fn = 63 I/Zo.

Up iP
Ud iP

oL 06 l+?.8
ol+ 06 a5.6

18 Ll+ OA.7 e
18 rb o?.8
18 L6 26
18 18 39

2I+ Up íp
1

P
Ki iP

].

P
sk iP
Un iPUp

24

2lI

Up

2l+

2l+

Ki

Kí iP t8 1ì+ 11.3i rB rlr rb.g

Lnn

uat

is

P
P
P
S

S

S

Mx
Mx

iP
i
iPP
iPa

( cont. )

18 23 06
nicr sec

81.1 6
7, ),.1+ j
z, L.L 2.0
E B.O T2
N 8.1 12
z 5.9 11
E4: 22
NLT 18

North Atlantic Ocean (h = tU).
9=5.5'M=5.2(uprKi).
Double P1 3.f sec apart in
avera€e, typical for North
Atlantic earthquakes recorded.
at our stations. The second
P bas shorùer periods than
the first one.

SK

Lrn

Ill:r Z 9l+ Az
D = T45o km = 6?0.iP tB 13 l+6.0



Up = Uppsala, Ki

-21+-

= Kiruna, Sk = Skalstugan, Um =

L969
Sep. ( cont. )

ttrn ÍS
Ud iP

211

24

2\

North Atlantic Ocean (h = N).m=6.5rM=6.5 (uprKi).

ud iP 19 11 12.9 C
Ilor-bh Atlantic Oceen (fr = N).

Up iPKp ZI \T 3j,'t+
í 21 4? [a.1

uicr sec
PKP Zt o.L 0.5

Sk ePKP ZI \7 30un iPKP 2L \T 25,3
Ud ipKp aI t+T 3T,T c

í zt ,+7 r+j.6

25 Ud iP 00 5l+ l+?,3
North Atlantic Ocean (tr = N).

25 Uct iP 0l+ 50 2j.7 c
Norbh Atlantic Ocean (tr = w).

ud, iLgl 06 02 OT.gi 06 oz t6.6
E:rplosioa east of Jutland.,
Denmark.

Ud. il,g]- 0? 32 Oh.t
i oT 32 :'I+.7

&rplosion east of Jutland,
Denmark.

uar iP 0B og 27.0

Up iP t_]- 50 32.1Sk eP 11 5I tl
i 11 51 IB.hud iP Ll 50 38.5
i t1 50 l+5.8

Ionian Sea (n = $).

Sk ePKP 12 Zo 27
tlo i(pI<P) tZ zo 35.L
New Zealana (h = n).

Uneà, Ud = Ud.ttehoJ.n, De = Delary

Uct iP 13 29 hl.L

Ud. iP Ij 32 ZZ.L
Iran (h = 30 km).

Up iP 15 1+Z 1;6.T
Sk eP LS l+Z jj
t}'n ip 15 ha 35.\
Ud iP Ij 't+Z 314,7

Ki iP zI lg 25.5Ud iP ZI U+ ].T.6
Aleutian fsland.s (tr = 5 t<n).

Ki iP 23 zo z2.g
Szechvan, China (h = W).

Ki iP 0t 19 l+7.7 A
I}n iP Ot 20 tl+.5 D
Ud iP Ol_ 20 \0.3
Aleutian Island.s (h = B kn).

P
Mx
Mx
iP
iP
is

05 03 0h
05 09 l+B

micr sec
E O.B 18
N 1.1 1B
Z l.ll 18

5150 km = )+6 t/2o.
05 03 53.1r
mier sec

zt o.r 1.0
E l_.9 20
N 1.0 13

05 03 38.5
05 03 25.7
05 10 35
05 03 1l+.0Ud iP

Red Sea
M=5.1

(n = e5 tn).
(up,Ki ).

r-969
Sep.

aB 22 53
18 13 36.T c

Up

25

25

25

25

25

26

26

25

25

25

25
eP
iS

Mx
Mx
I',[x
p=
1Y

25 Ki

SK

Urn

up P iP*
ise

ud) iPg
ise

DeL iPg
( cont. )

13 10 l_8.0
13 11 18.7
13 09 55.1
13 10 27.3
t3 L0 01.3

(cont. )

Skageralr, 5B.l+"N, 10. 5-T
Origin time = 13 09 08.

iP"
ise
iPe
iss
iPe

]3 L0 l+h.?
13 11 h5.5
13 10 22.0
13 10 5l+.2
13 10 28.6

Skagerah, 58.h'tt, 10.5
Origin time = 13 09 35.



]-:969
Sep.

_25-
Up = Uppsala, Ki = Kirr:na, Sk = Skalstuga,n, Um = llrneàr Ud. = Ucld,eholm, De = Delarìf

up iP 22 \g t3.T
í ZZ l+9 zz,z

Up iP oh t3 L4.a
nicr secP zr 0.1 0,6

Ki iP 0[ 12 30.1
nicr sec

P zr 0.1 1.0sk eP 0h 13 05
Un iP 0h 12 50.hUd iP 04 13 2t.o
Kurile Island,s (tr = lr5 61.
m = 6.t_ (thrri).

Ki iP 05 5? 3l+.0

ud iP 0g 01 24.0
KuriLe Islands (tr = 5O tn).

1969
Sep.

tt

26 Up iP o? ol+ 32.5 C
iPP 07 0l+ 51is 07 0g 10.3
iss 07 08 26
ix o7 o8 4?
ítgl 0? j.0 06
íLe2 0? 10 36

IIljtCr 8ec
P 7,t 0,6 o.g

Ki iP 07 05 20.0 c
i 0T 05 2g.r
íx 07 I[ 02.3

n].cr sec
P Zt o.g 1.3

sk iP o7 05 ]-.g.2
iX oT 10 l+3.8
i(te:.) oT 12 56.jttlo iP 0? 04 50.3 CUci iP 0T 0L 5l+.0 C

De iP 0? 0l+ 3?.6il,g2 OT Io 56.a
lfest of the Cespian Sea.

."m = 6.1 (uprici).
,; Underground. e:rplosion.
i The phase X (Up,Ki,Sk) has
[, a group velocity of h.12

lm/sec, probably an integral
part of the higherqrode
surface-r.rave train.

26 Un iP o7 5' 0r.6

26 Ucr iP 0B 39 45.5
Celebes (rr = a6o tn).

Ki i(Sn) 12 t+o 36.7
i(tel) 12 l+L 03.3

Up iPS 13 27 ,+2.3
iSe 13 28 05.6
iRe 13 28 L1.8
D = 200 km = 1.8o.

Ual iPe 13 27 \6.6
iSe 13 28 16.5
iRe 13 28 29AI
D = 2\0 kn = 2.2'.

Origin time = L3 2T Or.
Probably erplosion.

iPKS og 26 5t.t
iPKP og 23 ].6.5
i og 23 23.7
iPKS 0g 26 33.3

South Shetland fstands
(b = N).
M = 6.1 (uprKi),

Ún iP 11 28 l+8.3

Ki ePn t2 oB 32iPe 12 08 5o.B
iSn L2 09 27.3

26

27

tlp

2T

2T

27

PKP Z

MxE
MxN
MxZ

SK iPKP
iPKS

Un iPKP
iPP

og 23 r7.5
og 26 39.7
nicr sec| 0.2 1.1+
L.7 22
2.7 22
2.9 22
og 23 28.7
09 2I+ 06.5
09 45 oo
micr sect 0.3 1.?
2.0 23
1.8 2L
4.3 23
09 23 2O.T
09 26 18.9
09 23 2r.g
09 26 25

iPKP
iPKS

PKS Z,

llx E
lÍx I{
Mx Z,

iPKP
1
iss

\

26

27

2T

ilel L2 0g I5.3D=510k =l+.6".
(cont. )

I
SoffiTi Nonray, 58.5"N, ?.1
Origin time = 12 27 22,-_
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Urn = tlmeór

L969
Sep. 2T (eont. )

Un i(se) La 11 13.3
Probably northwest Russia.
F,4rlosion?

t6 57 zj,6

27 up iP 1? 03 oB.2Ki ip 1? 04 oo.h
nJ.cr sec

P 7,t Q.L 1.0
Um iP tT 03 38.5ud iP u 03 30.2
îurkey.

" 2T Ki ip u oL tl.LUd iP I7 Ol+ Z:).T
Sinkiang (U = tt).

Ki iP tg 2T zt,r
i 19 27 31.B

micr secP Zr 0.1_ 1.0
.lava (h = N).

fr 28 Ki ep oT 3t 56t 07 32 O2.l+ rl

Volcano Islands (n = tBO t<ra).

Up iple to 36 Zj.tUd iPKP 10 36 3o.a
Tonga-Kernad.ec IsLe.nd.s
(u = B0 rn).

Up iP tl+ O9 26.3
Ki iP 1l+ OB 32.5trn iP I4 0B 59.8Ud. iP tl+ O9 Zj.Z
Aleutian Islands (n = eO tn).
Ki iP 18 11 5?.0Um iP 18 t2 02.3
Ud. iP 18 12 21.1+
Molucca Passage (n = N).

Up iP 19 0o jB.9
iPP 19 02 23.5

Ki iP 19 01 02.?
micr sec

P 7,t O,I O.T
sk iP 19 01 2\.8
Iin iP 19 00 59.1

iPP rg 02 23.1
( cont. )

Ud = Udclehol^m, De = Delary

(cont. )
Ud iP 19 01 L6.6

L969
Sep. 28

28

Tadzhik-sinkiang (tr = 6O tn).
Up iP ZA rg 39.0 C

i 22 59 5r.7iPcP 23 03 to.l+
is 23 0\ r,

micr see
M:( E h.5 lJ
Ì,fx N 1I 16
l4x Z BJ 17
D = 29OO t<n = e6o.

Ki iP 23 O0 \6.2 C

micr sec
P zt 0.3 1.2
M:( E 9.2 lB
I4x N 16 1l+
Mx Z 25 1l+

iPUp?7

ù

28

28

28

28

29 Up iP
iS
1!gJ_
iss

Pzl
sgE
SgN

sk iP
ise

Ilm iP
i

U'i iP

Crete (b.'= ZO tn).* = r\rt 
(uP'Ki)'

29 SÉîace waves were recorded
,tby our long-period equiprent

./ from the Chinese atmospheric
nuclear explosion of 3
megaton, origin tine OB l+0.

10 29 40.2
10 30 58
10 31 3?
10 31 t+7

nicr sec
0.1 0.5
l+.0 2
5.0 2
10 28 3g.l+
l-0 29 30.3
IO 29 2I.g
IO 29 25.9
I0 29 2O,3

(h = 6 kn).

18 09 43.0 c
micr see
0.3 1.0
0.8 18
l.h L7
18 0g \9.2 C
(tr = 3o tn).

sk iP
Um iP
Ud iP
De iP

Norvegian Sea

Up iP

zl
E
N

Islancls

23 00 18.2
23 00 1Ì.2
22 59 l+5.7
22 59 L3.\

r
l.{x
Ilx

Ud iP
Kurile

29
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Up = Uppsala, Ki = Kiruna, Sk = SkaLstugan, Um = Uneàr Ud. = UddehoJrn, De = Delary

li969
Sep.

t969
Sep.up iP r8 rb l+h.o

ud iP 18 1l+ l+g.3 C

Kurile Islands (U = it).

Up iP 20 0B oh.L c
micr sec

P Zr 0.1 o.5
sk iP 20 08 19.?
ttn iP 20 07 56.5
ud iP 20 08 L7.7 C

Buroa (5 = t20 krn).

Up iP 20 16 l+2.0
is 20 27 50

nicr sec
P 7,t O.5 L.7
s N3.0 6
Mx E 7,6 20
MxN1323
I'fx Z 10 19 

^D = 10350 km = 93-.
IJn iS 20 28 2l+
South Africa (h = N).
m = 6,7 (up).

Up iP 23 5l+ I+9.7
sk iP 23 55 27.L
UcL iP 23 5t+ 55.6
Crete.

Uat iP 02 I+5 25.?
De iP 02 \\ 52.9
Crete (U = t5 rn).

Iln iPKP 03 30 51.1
Kermadec Islancls
(6 = eto kn).

Up iPKP 0\ 3Ì 02.8
i 04 31 09.3

nicr sec
PKP Zt O.l 0.7

Sk iPKP 0)+ 30 5?.6
Um iPKP 0l+ 30 50.5
ud iPKP ol+ 31 05.1

i 0l+ 3r el+.5
Ker-madec Islands (n = U).

tlo iPKP 05 36 33.9
Ud. ePI(P 05 36 t+6

Kermad.ec Islands (h = N).

Up ePKP
I

PKP

Mx
ìdx
I\,fx

18 11 29
1g 11 31.3
nicr sec

zt o.2 0. B

E L.9 20
N l+.3 2t
7. 3.2 20

29

29

BI1Cr SeC
I{x E 3.0 20
Mx N 2.7 20
Mx Z 3.\ 19

sk iPKP l_8 11 23.\
um iPKP 18 11 t7.g C

i 18 11 30.0
eSS 18 33 30

ud. iPte 18 11 29.5 c
De iPKP 18 11 39.7
Kennadee Islands (h = N).
M = 6.3 (UprKi).

IJl[ iP 19 }7 l+3.0

Up iP 23 2\ 01.\
Ki iP 23 23 5\.8
Sk eP 4 2l+ I7
IJn eP 23 23 53
ud iP 23 2\ 15.0
Buma-Inctia (n = 20 km).

Markus Bàth
October B, 19?0

30

30

Up iP t5 L5 39.2



Seimological Institute
Uppsala

ftg -.<àrar *."T;'.J'.'l
l' l , r'

SEI SMOLOGTCAL BULLET IN
UPPSALA, KTRUNA, SKALSTUGAN, UMEA,

UDDEH0LM and DELAny

Uppsala (Ytlr 5915r.5'irl, r?IS?.6'g3 h = 1l+ nKiruna (ri): 6?l:O.l+'w, eOlaS.O'ni h = 390 nskalstugan (st): 6313\.8'w, relr6.gfri h = 5go ntlnreà (rm): 6sibA.l'n, zolr4.a,ni h = 16 mUd.d.ebo1n (Ua): 6olO>.1+'5, rSf S6.\'Ui h = 2h0 nDerary (pe): 56'e8.3'tt, t3o5z.ttni h = 150 n

IE. On 0ctober 25t L969t the Delary station moved into a
new bouse, built specially for this purpose and located 160 nnin a southeasterly direction flon thé earlier, temporary
hogsing. The coord.inates^for the new site are: tatituae
56"28,2t N, longitude r3o52,2t E, height above mean sea level
= 150 m. The bedrock consists of gneiss. rn this connection a
new quar-bz clock was installed.. otherrrise the instrumentationis the saner i.e. a short-period vertical-component seismographof type Grenet-Cogj-orb (To = l.l+ sec, î,, = 0.? secr m€!x. {yr"ri"nagnification = Lz99o, crYticat aanpinggof both sejsmometer anagalvanometer).

ocroBER 1-31r1969
aoaaaÙaaaaaaaoaaaaaaliterro

l'969
Oct. Up iPKP O0 L7 ZJ.T

Ki ePKP 00 t? O?
Sk ePI(P 00 1T t5i 00 u ho.o
ttn íPKP 00 1? 11.3

i oo tT 26.3
ud iPKP o0 1? 25.0
South of Kemad.ec fsla,nds
(tr = 35 Xn).

]969
Oct, 1 (cont. )udi

iPn
,tsaza.kh SSR.

y''Unclergror:nd

olt 1l- 13.?
0l+ 11 22.0

n = 5.9 (up,ri).
errplosion.

Un iPIe 0l+ ht l+O.l
Kersad.ec Island.s (tr = ?O fn).

Up iP 0l+ 09 5.Z.9 (
iPn 0ù 10 58.2
iPP 0b 11 11.5

uicr sec
P zt 0.! o.5

Ki iP olr 09 3?.3 c
iPP o4 10 b2.5

n:icr sec
P zt 0.2 2.O

Sk iP 0l+ 10 o8.o c
i 0l+ tt Ot.8
iPn Or+ lI Zj.a

utr iP 0! 09 37.9
ipn 04 10 3?.3Ud. iP ob tO 09.1

(cont. )

isi(s 05 30 19
is 05 3L 22

micr sec
sKs E 1.0 g

sNz.',lB
Mx E 3.8 ZO
IUx N 3.6 Zz
l4x Z 10 22
iP 05 19 \r.2
isKs 05 30 26
e(s) 05 3t 35

micr sec
sKs E 2.7 g
s N1.0 g
lD( E 10 2t
Mc N 2.8 10
lO( Z 20 22
D = 11b50 km = 1030.

Up

(cont. )



Up = Uppsala,

-2-
Ki = Kirrrna, Sk = Skalstuganr h = Umeà, Ud = UddehoJ-m, De = Delary

L969
Oct.

]..969
Oct. Up iP

Ki iP
Um iP
Uct iP

(cont. )
ttrn iPP 05 24 05,8

isKs 05 30 30
is 05 31 32
iPS 05 33 0g

u.i iP 05 Ig 30.5
Peru (b = l+ hn).
m=6.6rM=6.a(uprtci).

-:-
m].cr sec

E 0.9 Lg
N 2.O 20

06 12 r2.g
micr sec

n4x E 1.5 18
I{x N l.h IB
ìb( Z A.O IB

Peru(h=5kn).
M = 5.6 (uprt<i).

Ki iP oB 42 15.?
Peru(h=3kn).

Ucl iP 17 20 O4.O

North of Ascension fsland
(h = N).

Un iPKP 18 5? l+8.3
ud iPKP 1g 57 59.3
South of Kermadec Islands
(tr = tho trn).

Up
micr see

I\4x E I.T Zz
I{x N 5.0 2l+
I{x Z 3.T ZT

Ki iPKP 20 12 39.3
micr sec

I4x E 3.0 19
Mx N 2.T L9
Mx Z 8., 19

Sk ePI(P 20 12 tB
Um ePKP 20 L2 20

iPS 20 2\ 29
iSS 20 31 3l+

Ud ePKP 20 12 t9
South Atlantic Ocean (tr = N).
M = 6.3 (up,Ki).

Up iP zo 38 |9.2
iPP 20 39 30.t+

Ki iP 20 39 5r.g
Um iP 20 39 Z2.z
Ud. i(P) 20 39 zZ.9

iPP 20 39 \T.r+
Turkey (tr = \O t<n).

Up iPKP 20 49 5B.l+
í ?o 50 o8.g

Ki iPilP 20 h9 l+6.0
Un iPI(P ZO ì+9 l+7.,
ud. iPKP 20 ,0 oo.o c
De iPKP 20 jO 09.,
Kernadec fsla^nds (h = N).

t}n iP 20 58 l+O.l+
South of Japa.n (n = e5 tn).

lT 57 r2.2
rT 57 5l+.9 c
I7 5T 36,I
f? 57 04.3

Up

tf:c
M(

Ki iP

Up iP
Ki iP
sk iP
Ud. iP

t7 22 rr.3
77 2t 26.t
L7 2I l+2.7
IT 22 ol+.3

Vancouverfsland. (5 = 25 1sn).

Up iP rT a'\ 20
iPP 17 28 0g
is tT 35 35
iPs tT 36 5T

micr sec
Mx E j.Z 26
Mx N 5.7 27
MxZIIZj
D = 10650 km = 960.Ki iP IT Zl+ t6.g
isKs 17 34 50

micr sec
SKS E 1.7 T
sKs N 0.7 10
Ùfx E j.9 2,
Mx N 2.9 2I
MxZl326

Um iP IT Z\ Z5.T
eSKS 1T 3t+ 56
is 17 35 41+

Off coast of Ecuador (h = N).
M = 6.1 (uprKi).

iPUp

P
Ki iP

22 55 34.3 c
n:icr 6ee

zt o.L 0.6
22 5' \3.3 C

micr see
z | 0.1 0.5P

( cont. )



Up = Uppsala, Ki =

-3-
Kin:na, Sk = Skalstugan, lJrn = Uneàr Ud. = Ud.deho1n, De = Delary

L969
Oct.

1969
Oct.( cont. )

sk iP 22 56 OO.O
iPP 22 57 

'L.rtln iP 22 jj 3Z.g C
iPP 22 57 OO.3

ud. iP 22 55 50,8 C
De iP zz jj \7,9
Hindu Kush (h = 230 hn).
m = 5.5 (UprKi).

sk iP 23 3? 10.?
ud. iP 23 36 32.3
Greece (h = iV).

Ki eP 0t 06 03

Up iPKP O\ rB 3t.lr
Ki iPKP 0l+ 18 2\.9
Un iPKp 0l+ tB 25.9
ud iPKP 0l+ 18 33.5 .

De iPKP 0l+ 18 Ir5.3 O
Fiji fsland" (n = 6o0 kn).

Ki iP 05 oB 03,9
sk iP 05 0g 15.1
ud iP 05 oB 33.6
California(h=2kn).

Ki iP 06 3t 12.?
uai iP 06 31 h2.h

í 06 3t 57.3
California(1=2k!n).

Upr iP L2 0L 22,5

L2 38 0?
12 36 I+9.2
12 3? 1g.o

&rtrllosion?

up iP r\ 23 22.2
i 1l+ ei 3Z.tttn e(P) 14 23 51

Ki iPn L5 ZZ 29.5
iSn 15 23 Z9.z
iSe L5 A3 53r.z
9 = J6O km = 5.0t.

0rigin time = 15 A1 10.

(cont. )
Up iPrPt 22 I+5 07,2

micr sec
P7,r.6 1
P zt 2.3 r.2ptpf Zt O.lr 1.3
Mx E 0.8 20
ltx N 1.6 20
Mx Z L.9 ZA

Ki iP 22 16 ol+.5 c
iPrPf 22 I+j Z8.B

P
PIPI
I{x
Mx
IUx

sk iP
1

zl
zl
E
N
a
TJ

ricr see
0.7 1.2
0.3 1.h
I.2 18
L.l+ 18
2.3 19
22 16 36.8 C

22 16 l+>.8
iPcP 22 17 08.6
iPrPr 22 l+5 r8.O

Un iP 22 16 3O.l+ C

iPcP 22 IT 06,0
iPtPf 22 \5 L5.g

Ud iP 22 16 5B,z c
iPcP 22 IT 16.9

22 IT 2I.2 C

ian Islands.
7.0rM=!.1+(Uprfi).

e:<plosion.
îhe intervals PfPr - p a"e on
the average 16 sec less than
accord.ing to Gutenbergts table
(Trans. Aner. Geophys. Union,
32, ]-95Ir pp. 373-390).2 .pr esg

rfltn iSe
ì[ ud il,gl
hù Estbonia.

2UpiP
SK iP
rh iP

I

23 18 26.3
23 19 07.3
23 19 05.3
23 rg Lr.5
23 18 33.1

(tr = 6o tn).
Ud. iP
Greece

Up iP

Up iP
iPcP

(cont. )

21 33 23,3

22 L6 57.3 C
22 rT 20.6

w iPKP 01 53 L0.2
ix 01 53 19.5

micr sec
PKP Zr 0.1 0.5Ki ePKP OL 52 l+g
i oI jz 1,o.t+Sk iPtP 01 53 0l+.3
ix 01 53 13.7iY or 53 29.9

Um iPKP 01 53 OO.A Cix 0r 53 0B.B
( cont. )



Up = Uppsala,

-l+-
Ki = Kirr:na, Sk = Skalstrrgan, {Jm = l.Íneà, Ud. = Udd.eholm, De = Delar1r

( cont. )
sk iP I, jz l+8.3 c
Um iP 15 ,2 32.0 C

ipP 15 52 UB.\
Ud. iP 75 jZ l+4.1+ C

ipP 15 53 OO.3
De iP 15 jZ I+2,9
Sumatra. h = 60 km (Umrud).
m = 6:l+ (Uprt<i).

Up eL 18 30
nicr sec

Mx E 0.9 22
Ì.tc N 0.9 23
I\b( z I,2 Ig

South Pacific Ocean (h = N).

Ilp iP o0 ol+ 50.1

1969
Oct.

1969
Oct.(cont. )

Um iY 01 53 2l+.1+
ud iPKP 01 53 I1.g C

ix 01 53 2O.g
De iPKP 01 53 23.b

i ot 53 36.6
South of Kennad.ec Islands
(h = e5 tn).
InaveragerX-PKP=9.1
sec and Y - PIe = Z\,9 sec.

Up iP OZ 02 20.6 C
iPcP OZ 02 |l+.z

Ki iP 02 Ot 28.1+
Sk iP oZ OZ OI+,j
Unr iP 02 0I |.2.6
ud iP 02 02 25.O CDe iP oZ 0Z 45.8 c
Ka.nchatka (5 = 9O tn).
sk iP
Um iP
U'T iP
De iP

o5 3l+ a8.t
05 3lr 22.8 e
05 3\ 36.5
05 34 l+5.1

These P are probably pl(p.

Ki iPn l_0 ,1 33.3
iSn Ie jZ 3Z.B
itgl IO 52 5l+r3
9 = 560 kn = 5.0e.sk i(ts].) to 5j z3.r

Lln iSe t0 53 bj.9
Northwest Russia.
Origin ti"me = 10 50 16.
E:rylosion?

Up iP 15 12 01.\
i 15 f2 tl+.o

Ki iP 15 11 o?.3
micr sec

P 7,t 0.I 1.0
Sk iP t5 11 3,1+.2t}n iP 15 11 35.0uat iP 15 11 5g.ODe iP t5 t2 2t.O
Kodiek fsland (h = w).

Up iP 04 OB 10.9
Ki iP Ol+ O? 21.3 CSk ip oI+ o7 i5.6Um iP 0l+ 07 l+l1.3 CUd iP 04 08 15.9 c
Kurile Isla^nds (h = i{).

Up iP 10 tB l+5. ?Um iP 10 18 Z5.Z C
Ud. iP 10 18 5Z.B C
South of Japan (tr = l+O tm).

Up eP 1\ 2? l+O

tlm iP IIr 27 36.9Ud. iP l.l+ 2T ,l+9.3 C
Sumatra (n = f?O irn).

Up iP f! 3t 2l+.1+
Ue iP fl+ gf ZO.T CUd iP 1l+ 3f 33.0
Sumatra (p = 9O trn).

Ki iP
ud i(P)

01 llo 11.g C

cl !o 13.8

un i(P)

Ilp iP

P
Ki iP

P
(cont. )

15 13 23.4 C

t5 52 34.7 C
micr see

zf 0.1 0.5
15 52 3l+.9 C

micr sec
zt o.2 0.?

16 30 \2.2 C

16 30 53.0

D=90km=0.60
skfî ess t6 33 03

ffillish Lap1and,
67.0'N,20.1+"8.
Origin time = 16 30 26.
E:rplosion.



-5-
Up = Uppsala, Ki = Kiruna, $lc = Skalstugan, ih = urneàr ud. = uddeholn, De = Delary

];969
Oct.

L969
Oct.

5KiiP
I.h iP

IIp iP
rh iP
Ud. iP
Ifindu Kush

Ud iPKP
De iPKP
Fiji Island.s

L6 03 zz,z
16 03 ao.l+
16 03 38.9

(u = z0o fn).

01 03 54.3
0L 03 51.\

06 zz 36,8

o? l+5 [5.?

13 29 ol.h c
L3 29 L2.2
(tr = 550 trn).

(cont. )
sk i t6 I+7 36.t+
Um iP 16 [? ro.5
Ud iP t6 l+T Z9.t
Mind.anao (h = 3O t<n).

Up iP 18 0L 16.lr
Ki iP 18 00 31.9
Sk eP 18 01 05
Un iP 18 00 52.1
ud iP 18 0r 22.9 e
De iP 18 ot ho.2
Japan (tr = tbO tcn).

Up iPKP 21 05 40.0
Ki iPKP 21 05 30.0
Un iPKP 2L 0j 35.9
ud iPKP 21 05 hl_.5
De iPKP 2I Oj '4j.7
Loyalty Islands (tr = ttO tn).

Up iP 23 t? 16.r
Ki eP 23 L6 3r
Sk eP 23 1T Ll
lìn iP 23 16 jj.6 C

ud iP 23 I7 23.I
De iP 23 L7 36.7
South of Japan (tr = !5 tcp).

uct iP 00 58 o?.7
Atlantic Ocee^n (tr = Î{).

ud iP o|+ 56 2T.g

ud iP 0g 37 01.9

Uat iP 09 l+t l+2.2

Up iPKP IO ZL Aj.9
ix 10 2t- 2g.B

Sk ePKP I0 21 16
iY 10 21 30.?

Un iPKP 10 2L 09.8
ix 10 21 13.9
ir to 2L 25.8

ud. iPKP 10 21 23.h
ix ro 2L 29.2
iY 10 21 3g.1De iPKP 10 2L 31.5
ix 10 21 36.8
iY 10 21 h6.5

Kemadec fslands (n = 35 tn).
In average, X - PKP = l+.5 see
end I - PKP = 15.3 see; cf
Oct. J, 01 53.

iPUcl

/

/
ll

6

6

6

6

5UpiP
Ki iP

P
SK iP
( cont. )

t6 \T zt,3
16 b? o5.l
micr sec

z1 0,r 1.3
L6 \7 z6,t+

upf iPe
ise

ud] iPg
ist'
ise

De L iPg

10
10
10
10
10
10
10

32 29.'t+
33 2r.2
32 05.8
32 36.1+
32 b1.?
31 5h.3

Off lrest coast of Sweden,
57.7-N, 11.2-8. l
Origin time = 10 31 13.

upf iPe to
ise l-0

ud} iPs 10
i$s 10

Deu iPg 10

43.L
3b. g
18.3
53.2
06.7

33
3lt
33
33
33
33

5?.?oNr ]-l.
Origia tine = LO 32 25.

ljpF iPe 14 5T 15.9
iSs t+ 57 ZT.8*@

skR iSe lL 59 ol+.5
Ilne i(se) 1l+ 58 36.1u(l} ePs t! l? \o

ff16";l ff:b8i:;
Origin tíme = lU 56 58.
ErpJ.osion.



Up = Uppsa1a,

-6-
Ki = Kiruna, Sk = Skalstugan, Ih = IJmeà, Utt = Ud.tleholm, De = Delary

]:969
Oct. iPUp

]-969
Oct.

PZ
MxE
MxN
Mx 7.

t\.1 1r
ipP

P7"
MxE
MxN
I{rc Z

13 00 26.r c
micr secI O.l+ 0.9
1.0 18
1.1 18
1.4 18
13 0o 07,9 c
13 00 19.7
nuicr aecI o.2 1.0
2.0 rg
0.6 ú
2.3 rg

Up iP 05 th 03.3
i 05 14 L8.l
iPP 05 lL 3b.O
is 05 18 01

micr sec
P Zr 0.f 0.6
s N0.6 6
I{x E 5.I 18
Mx N 3.1+ 17
Mx Z 3.2 13
D = 2450 IgI. = z2o,

Ki iP 0, 15 I2.2
nicr sec

P zt 0.r L.0
Mx E 1.9 11
Mx N L.9 11
Mx 7, 2.7 1l-

Sk eP 05 14 l+?

Un iP 05 1\ 36.6
i 05 li+ l+2.1+

is 05 rB 55
Ud iP 05 1l+ l_3.8

i 05 lb 2o.B
iPP 05 1l+ 38.0

De iP oI 13 h2.o
i 0, 13 l+7.7

TurkeY (tr = t5 tn).
m = l.\, 14 = !.1 (UprKi).

u.i i(se) 12 36 50.8

Up iSe 13 33 21.6
Ki iSe 13 33 5l+.9sk e(se) t3 3u 27
U1n iSg 13 32 l+1.8
Ud eSg 13 3l+ 2!+

Lake Ladoga.
0rigin ti-ne = 13 29 2j,
Dcplosion?

Ud iP 13 l+l+ 3t.a
Japan (tr = 1zo tcn).

Ki iP 1l+ l+6 o?.1
fraq-Turkey (h = 45 hn).

Ki iP 18 5b 59.3
Turkey (h = l+0 kn).

sk iP 13 00 31.5 C
ipP 13 00 l+2.8

tln iP 13 00 Lh.l c
ipP 13 00 25.3
is 13 10 16

Ud iP 13 00 35.1+ C
De iP t3 00 41.0 c
Luzon. h = l+O kr (xi.rskrtiro).
m=6.1+rM=5.: (Uprfi).

Ki i 1? 3f l+Z.O
ise 1T 3t l+?.6

Sk iSg 17 31 l+6.r
Uu esg LT 32 t9
Nordland., Nornay. Explosion?

Ud eP 20 3t 46
Kurile fslands (h = N).

Ki eP 21 23 oj

Up iP 21 59 3B.l+Ki iP 21 59 22.6
micr sec

P Zf 0.1 1.5
Ud. iP ZI ,9 l+6.0 c

ipP 2L j9 jj.t
Mind.anao. h = 35 kn (ud).

Up iP 22 03 37.5

Up iP 0,1+ 01 O8.l
Ki iP 0l+ OI 05.?

ipP 0l+ 01 21.7
Itn iP Ol+ Ol O5.O

ipP 04 01 1g.g
ud, iP 04 01 1?.3

ipp oh ot 31.1
Sund.a Strait. h = 55 ktx(ri runrua).

iPUp

P
Ki iP
( cont. )

22 23 36.5
nicr sec

zt 0.r 0.9
22 22 \3.6



Up = Uppsala, Ki = Kiruna,

7-
Sk = Skalstugan, th = tlneà, Ud = UtldehoJm, De = Delary

L969
Oct.

t969
Oct.(cont. )

uir iP 22 23 37,5
De iP 22 23 i9.j
Aleutian Islands (n = l+5 Xn).

Ud iP O\ f9 l+5.8
South of Japan (n = t5 tn).

Ki iPn 11 38 I9.l+
iSn lt 39 36.0
il,gl 11 39 5019
D = h30 krn = 1.9e.

Origin tine = tl 3? 4?.

Up iP Ib \1 ùB.l+
micr sec

Zt 0,I I.l
1l+ hI 13.3
r\ \L 22.6
rlr hr l+e.\
1l+ 41 33.8
fl+ l+f IrO.? C

1l+ 41 5?.0

Underground expJ-osion.

Ud iPKP L5 59 l+5,3
De iPKP Ij j9 j6.5 C
Fiji Island" (f, = 6h0 kn).

{trn íP t8 13 O?.9

Ud eP tB 43 59
Panir.

ud iP 21 26 52.6

Up ipKp2 22 tB OO.3
í 22 18 03.7

Ki ipKp zz I7 I+j.5
micr sec

PKP Zr 0.1_ 1.3
tln iPKP 22 IT l+j.g
ud. iPKP2 22 18 09.3
De iPle 22 L'f l+7.9
llest of Macquarie Islands
(tr = N).

ud. iP 00 4o 11.?

Up eP 0t 0T 31

tin iP oT 56 29.9
Ud. eP 0T 56 lrr
0regon (n = 1O trn).

Up iP 0B t0 l+0.3
i 0B 11 1B.g

Ki iP 0B og \?.0 c
micr see

P Zf 0.1 0,9
sk iP oB 10 1g.0
Um iP 08 l_0 tl+.l

i 0B 10 2?.3
ud iP 0g 10 39.6 cDe iP 0B 11 O2.l+
Aleutian Island,s (n = ZO tm).

ud. iP og 18 15.3

Up eSg 12 31 5l+Ltn iSe 12 32 2l+.7
Uti iLgf 12 32 !'l+.5
Esthonia. 0rigin time = lZ Zg
Explosion?

Up iSn 13 t3 02.3
itgl 13 13 35.3

Ki iSn t3 13 3L.6
iI,gJ- 13 1l+ tO.T

Slr i(Pn) 13 Ia zo.7
itel 13 1l+ [3.?

Um eLgl 13 t2 50
Ud iPn 13 12 14.6

iS+ 13 i3 l+T.l+
is'r t3 lL t9.lr

De iPn 13 t2 3l+.3
eLgI 13 15 t5

Le.ke Ladoga.
Origin time = 13 l0 00.
E:rplosion?

9

9

l+3.

P
Ki iP

:- sk iP
iPcP

Un iP
ud iP
De iP
Nevad,a.

B

I

I
8

iPUp

P
Ki iP

P
irn iP
Ud iP

flr fB l+l+.8
micr see

zr 0.1 1.0
1\ l-7 5g.g
micr sec

zt o.r 1.0
IL t8 20.2
1l+ 18 51.0 C

9

9

9

ipP th t9 02.2
De ipP 1l+ 19 2O.O
Kurile Islands. h = l+0 kn (Ud).
m = 5.9 (uprri).

Up iPIG L5 I+9 ::6.2
ud iPKP 15 !g 13.1
Kermadec fslands (tr = 35 t<n).

U.l iP 16 09 h5.5



-B-
up = uppsalar Ki = Kiruna, Sk = skalstugan, Um = Ilmeàr Ud. = ud.dehoJm, De = Delary

t969
Oct.

|l

ll

U'i iP r7 2T 12.8 C

Mind.anao (n = 6O kn).

Ud iP ZO l+9 l+O.O C

iP 00 0B 13.4 CiP o0 og 1g.g
ipP 00 0g 33.9

De iP 00 08 37.6
Kurile Islands. }r = !0 km
(ua).

Up iP 00 2b l*)*.? C
ipP OO Zl+ ij.6

Uno iP O0 2l+ ]:9,T C
ipP 00 24 3l_.1+

Ud. iP OO 2l+ ,0.2
Kurile Isla,nds. tr = 4O kn
(UprUnr).

iP 02 32 3B,T
i 02 33 03.5

ud iPKP 02 55 5I.r
Southeast Indien Ocean
(h = N).

Ud iP 06 49 l+8.6
Japan (n = 1o lor).

iSe Io 53 r2.2iPn tO 52 3j.g
iSn 10 53 03.?iss 10 53 oB"9
D = 230 lon = 2.Io

DeL iPn
ise

10 52 31.3

up iP IT 2I I+2.3

18 52 50.8
18 53 ot.B

Up iPKP 20 57 O't+.t
uat iPIe 20 5T 06.I
Keraad.ec Islands.
Origin ti.me = 20 3? 34.

Up i(P) zz 31 22.8

Up iP 03 U+ 49.6
Ki iP 03 l+l+ 18.9
Um iP 03 LU 20.2
Ud iP 03 4l+ 38.1+De ip 03 l+t+ l+3.2
Celebes (l = IJO trm).

De iPKp 06 03 26.2 c
Tonga Islands (h = w).

iP 06 25 53.6

iP t3 38 5t.lr c
i t3 l+0 2l+.8
eS 13 'l+2 )+2

micr sec
P Zt A,li 0.6
Mx E l.t Iz
Mrc N 3.3 11
Ilx Z 3.1+ ff
D = 2300 km = 20 L/Ao.

(cont. )

1969
Oct. 11 up i(p)

1

10 Up
ud

11

11

12

10

Up

10

10

UPF
ud2

Ryukyu fslands (fr = t5 fn).
Uct iP - r7 26 :2g.tJapen (h = 60 kn/.

up iP oo 06 oo.gi oo o6 sa.:
Up +Pi(P tÌ 32 03.9

i r1 32 11:iud iPKP rr sa o6.iDe ePIG 11 32 18 -
Kemad.ec fslands
(h = BO kn).

Up

L2

11

5s.òòir:-iàJóÈ.
Origin time = tO jZ

iSn
1

Skn iPn
1

iSn
;c-rv6
i

vnL iPn
iSn
ise

Ud] iPn
ì
1Dg
i

DeL e

05 20 55.11
05 22 I5.I
05 22 5r.t+
uicr sec

zt o.r 0.6
05 20 l+1,9
05 21 5I,g
05 22 38.5
05 tg 56.5
05 20 14.0
05 20 29.2
05 20 I+Z.z
05 20 50.2
05 20 39.5
05 2I )+r.z
05 22 23.1+
05 20 35.9
05 21 5l+.0
05 22 16.6
05 22 27.8
05 23 29

Norwegian Sea, 6!.o5;tru
Origin time = 05 19 Il.

11

L2



Up = Uppsala,

-9-
Ki = Kiruna, Sk = Skalstugan, Ilo = IJmeà' Ud. = Ud.tleholm, De = Delary

1959
Oct. 12

L969

Oct.
(cont. )
Ki iP

Mx
l4x
Mx

SK iP
ttn iP

1

13 40 09.2
mícr see

E 1.1 15
N 2.7 15
z, 3,6 15

13 39 34.5
13 39 31.9
13 39 39.6
13 38 

'7.613 38 lB,b
i(PP) 13 3g 3?.0

Greece-Albania (n = t5 t<n).
M = 5.1 (uprKi).

Ki iP 14 31 2B.b
ud, iP r\ 32 26,t+
Kancbatka (n - TO tn).

Up iP 16 18 o8.b c
ud iP 16 18 17.9 C
De iP t6 tB IB.3 c
Java Sea 1tr = 6oo tu).

ud. iP LB 58 45.9
De iP 18 58 09.6
Italy (U = a9O tn).

( cont. )
De iP 01 06 31.7 C

Greece-Albania (tr = B tn).
m=6,orM-1.8(uprKi).

ol .116 3h.l+
01 l+6 l+1.3
or \6 52.6

13

13 Up iP
Ud íP

1

c
î

Ud. iP
De iP

01 07 03.9 c
01 10 45.0
uicr sec

t[ !,7 2
22,5 2
zt o.7 0.6
N 0.8 l+

E 4.9 10
N2\13
z23t2

2200 klo = 2Oo.
01 0B 20.?
01 13 05
01 1\ 11
micr sec

Zt O.5 L.,
88.311
NIzL2
ZL\ 11

31Og kn = 2Bo.
01 o? 46.4
01 07 48.0
01 0? l+h.6
01 0? 53.3
01 11 5l+
01 07 10.1 C

Greece-Albania.
Origin time = 01 42 00.

Up iP 0I j\ AI+.7
tln i(P) 01 55 12.1+
ud iP 01 5l+ 30.2 C

De iP 01 53 5l+.9
i 01 54 05.5

Greece-Albania.
Origin time = 01 \9 50.

Up i(PIG) 0? 1l+ l+7.6
iPKP 07 1l+ 53.9
iPP 0T 17 31
isKP oT L7 55,5
iPKS 0? 18 23
isPIG 0T 19 39
e O7 26 l+l

micr sec
PKP Zf 0.1 0.5
SKP ZI O,L 0.8
I\b( E 2.I 22
t{x N \.5 20
Ivlx Z 3.2 20
D = Il+800 km = 1330.

Ki i(PKP) Ot tlr 3lr.e
iPi(P 07 1L 38.7
iSKP 07 aT 32.11
e 07 2I+ 33
eSS 0T 33 35

micr sec
PIe Zt 0.3 1.0
sKP Zt O.r 1.2
Mx E 3.7 20
llx N b.ù 23
Mx Z 3.9 22
D = 1l+000 km = 1260.

sk i(PIe) oz 1l+ \6.2
iPKP 07 1l+ 5O.l+
i(SIe) of 17 5a.j
isKP oT aT 52.9tln i(PiP) of 1l+ l+1.3
iPKP 0T 1l+ 45.6
ePP 07 1T 00
i(sKP) o? 1T b2.IisKP oT u 45.3

(cont. )

r3

T2

13

13 iP
is

P
P
P

s
Mx
Mx
Mx
p=
iP
eS
iss

Up

P
Mx
Mx
I\,fx

!=
SK iP

i
Un iP

l_

iS
Ud. iP
(cont. )

Ki



-10-
Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = ilmeàr

1969
0ct. 13 (cont. )

rno iPKS 0T 18 0g
ipPKS o7 L9 12
i oT 2't+ 5\
i oT 26 O5.g
isrue 07 2? 33.1
iss 07 Sl+ roud i(PIe) of 14 l+1.?
ipKp 0T 1l+ bB.L
iPP oT 17 29,3
isrc 07 1g 00.1
isKKP 0T 27 08,2

De e(Pr) of t4 t+?

iPKP 07 tl+ 52.7isKP 0? 18 10.h
New Hebrid,es Islands
(n = a5o tn).
M = 6.2 (uprKi).
M uncorrected. for focal
depth. (PICP) and (SKp) are
small-anplitude precì.lrsors.

Up iPKP 09 30 l+0.?
sk iPr(P 0g 30 33.9
ud iPKP 0g 30 l+2.1+

De iPKP 09 30 52.0
îonga-Kemad.ec f slands
(n = 550 tn).

Up iP 12 2A ;.I+.9
tln iP 12 23 OZ.B
ud iP 12 22 20.8
Greece-ALbania.

Ud iP t2 5l+ 33.9
North Atlantic Ocean (h = lf).

Un iP 13 ZZ 35,3

Ud. iP 22 23 )+7.9
Venezuela (tr = 6o t<n).

Um iPKP 00 52 OT.O
ual iPKP 0o 52 t5,6
De iPKP 00 52 18.1
Loyalty Islands (h = B0 k!o).

IJn iP 02 bo 13.1
i 02 \o 2r.\

Ud ip 02 40 l+3.9
De eP 02\102
Japan 15 = 5o tn).
Up iPI(P
( eont. )

Ud. = Utid.eholm, De = Delary

(cont. )
Up ipPrp a\ 23 59.z
ud iPKP 0l+ 23 2o.g

i 04 23 32.7
ipPKP 0l+ 2l+ 0I.O
iPKP 0l+ 23 30.5
i 0)+ Z3'l+Z,T
ipPIP 0l+ 2h tO.6

îonga-Kernad.ec f sland.s.
h = 150 km (UprUd,De).

up iPKP o\ 27 27.8
ud iPKP 0\ 2T 2B.g C

De iPKP o\ zT 37,7
Tonga-Kenrad.ec f slends.
Origin time = 0l+ 0B 03.

L969
Oct. 1l+

-t
l_r+

1!

1lt Up

iP 06 oo 5L.g

iP 0? 0l+ 33.9 C

iSa 0T 0T j6
is 0T 0B 11
iri 07 0g 22
tLg2 0? 10 l+l+

n:icr sec
PNL.7 1
P Z2.T 1
P 'Zt 2.3 0.6
Ivfi( E 1.9 7
MxN3.5B
l4x Z 2.\ T
D = 2150 kn = f9 l/Zo.
iP 07 03 03.1 C

iPP 07 03 15
is o7 o, 16
iss 07 05 33
i(Li) o? 05 49

micr see
PE2,I 2
PN2.O2
PZ2.I+z
P Zt 2.8 0.8
S Elh 2
S N13 2
I4x E 2.8 9
MxN3.1B
Mx 23.5 7
D = 1350 km = 12o.
iP o? oL !2.2 C

is 07 07 2L.1
iP 07 03 l+1.3 C

is 07 06 22
iss 07 06 hB
lLs2 07 0B 16

13

13

13

13

4J

th

llt

1l+ 04 23 19.5
( cont. )



-11 -
up = uppsalan Ki = Kiruna, sk = skalstugan, Iln = uneàr ud. = udd.ehoJ.:n, De = Defary

L969
Oct.

o? oh 4l+.0 c
07 0B ]9.7
o7 05 16.8 c
oT 09 2g.g

1969
Oct. 1)+ Ki

utl

tt 1ll trn

tt 14 up

sk
Un

ud.

De

L3 26 I+7

73 2T l+3.5 C

18 03 13.8

rg 16 za.g
19 16 d1,7
19 l-6 13,8
19 16 08.6 c
rg 16 13.0
19 16 22.2 C

rg 16 26,7
19 16 30.5
19 16 35.1

21 35 35.1

22 57 02.7
22 5T rr.6
22 56 10.2 D
22 56 L9.8
22 56 39,a
22 ,6 l+8.6
22 56 3T.O

23 0g rg,2

23 15 5lt
23 16 20.2
23 16 t+6.5

fsland.s 1U = 8O tn).

14 (cont. )
Ud. iP

iS
De iP

is
._,,Novaya Zemlya,

/ m = 6.1+, M = 5.0 (UprKi).
' Und.ergrorrnd. explosion.

" tl* Ud. ipKp 11 51 53.5
Tonga-Keraad.ec Island.s
(h = 60 kn).

iP 12 5l+ 19.0

Kertadec fslands (ir = l+5 fn).
Up iP 20 I+9 h3.6 C
Ki iP ZO \A 57.6í zo l+9 06.1
Sk ip Zo lr9 39,3 Cttn iP ZO l+9 2]-.6
Ud iP 20 l+9 5l ,T C

De iP 20 ,O Oj.I
Sea of Japan 16 = 370 kn).

e(P )
iP

iP

iPIE
a

iPTG
iPKP
].

iPKP
1

iPTG
L

14

1r1ì+

14 Up iP
ipP

Ki iP
ipP

sk iP
ipP

Un iP

Up1ù

ipP 22 56 \6.7
Ud iP ZZ 57 01.5 D

ipP 22 57 Io.7De iP 22 jT Z3.g
ipP 22 5T 33.ì+

South of Alaska. h = 35 kn
( Up ,Ki , Sk ,Um, Ud ,De ) .

1l+

1l+

iPUd

Ki eP
Un iP
Ud iP
Aleutian

Up iple OO IB 5?.9i o0 19 o5.t
Um iPKP OO 18 \?.8utl iPKP oo 18 5g.2 cDe iPKP OO l_9 O9.t C
Tonga-Kemadec fslands
1tr = 6o trm).

Il+ UpF iPn tt 53 31.9| .^
ise -|| ià:Z

KiR iPn 11 53 l+9.5
i rL 55 ag.l+

^@SkR iPn 11 5h 02.1
iSp

'unÉ epi

ise

LL 56 2l+.8
11 53 20
tl 5l+ 30.?
11 5l+ 3l+.7

_@ud] ipn Ir 53 56.r
iSn II j5 Z9.Lise 11 56 1B.o

DeL ipn lt 5\ t5.g
isn L]- 56 0L.1
iSg tl s? 03.6

nussra-FÍnl"ld border {
, region, 61.7'N, 29.3o8. \

I Origin tine = tl 52 00.
1 Probably explosion. _i

upP i(se) t3 oB 40.9
SkÉ iSg 13 OB l+3.7
Udp iPe 13 O6 l+B.o

eSn 13 OT 23
iSS 13 O? !l+.1+
o = l+\o km = [.go.

DeL iPn 13 06 L2.o
iPe 13 06 58.2iSn 13 OT 32.1+ise 13 07, 5l+A6

1190 km = 14.14".
ùour{ttrest coast of Nor:nay,
58.3'N, 6.608.
Origin time = 13 O5 30.Solution confinoed by
Kongsberg readings.

V
v



-].,?-
up = uppsala, Ki = Kirunal sk = Skalstugan, ún = Umeàr Ud. = Uddeholn, De = DelarT

t969
Oct. 15

L969
Oct. 15 Up iPIe 0I 27 l+?.4 C

i oI 27 5l+,2
micr sec

PKP ZI O.T O.?
Ki ePKP oI 27 26
Sk ePiG 0t 2T 39
Um iPKP OL 2T 3j.z
Ud iPKP 0L 2T l+9,0

i 01 2B oO.5
De iPIe 0t 2? 5B.B

í 01 2g 09.?
Tonga-Keloadec Islands
(n = 6o trn).

Ki iP Oj 5l+ 3Z,T
Ud iP 05 î,l+ 57.3
Ta].aud Islands (tr = 2O kn).

Ud iSKP 0? 18 l+1.3
New Hebrides fslands
(rr = 660 tn).

Ki iPn 1l_ 1l+ 03.5
iSn 11 15 03.0
itgl II 15 ZZ,I
D = 560 km = 5.0o.

Origin time = 11 12 45.

Ud iPe 11 31 36.?
iSn IL 3L 56,6
iSe II 3I i9,5
D = 190 Isn = 1.7".

De iSe LL 32 16.T
Origin time = 11 31 03.

tJn/ iP IZ 06 )+j,z
Ud íP Lz 06 37.9
."4uatemala (tr = tlO tu).

Up i(P) Lb 25 23.3

Ki ise 16 1g L2.5
sk ess 16 18 h6
( cont. )

(cont. )
Un eSs 16 19 08
Nordland, Norway.
Origin time = 16 LT 13.
E:cplosion?

iP 16 35 01.7 C

iPKP og 59 36.7iPKP og 59 39.3iPKP Og 59 \9.5

iP 11 41 25.5

ud iP 12 15 36.9
Sumatra 1n = t5O fn).

Ki iSe t? 3l+ OB.5sk iSe 1? 34 th.aIin ise I7 3\ 37,a
Nordland, Norway.
0rigin time = 17 32 l+1.
Dcplosion?

Up iPKP 19 OO A0.6
i 19 oo 29.5

ud iPKP 19 00 2o,B
Tonga-Ke:mad.ee fsland.s
(tr = tl+O Xn).

up i(P) 20 11 45.6

23 00 09.3
23 00 58.3
23 oo 5B.B
23 00 l5.6
23 00 19.0

Greece-Albania.

Up iP 23 tI 3L.9
Ka.nsu, Chína (tr = U).

Up iP 01 35 30.3 D
ipP 01 36 06
iPP 01 3? 5l+iPa 01 39 3l+
iS 0t l+3 52ísS 01 hl+ l+9

iScS 01 45 10
micr sec

PE2.gl_
P z6.9 1
P Zt r.3 o.g

(cont. )

ud.

Up
ud.
De

tq

16

16

16

L6

15

15

L5

16

15

15

16

16 Up iP
sk iP
ttrn iP
Ud iP

i

16

r7

L5

15

upP iPe 13 39 \r.j' iSe 13 l+0 tO.OSr. i+ffi
uoq ise 13 \:_ 2?.6
UdD ise 13 l+1 13.0
De I eSg 13 l+1 \6

, 59.5-N, 21.1"E.
Origin time = 13 39 08.
Probably und.erwater



_13_
Up = Uppsa-lar Ki = Kiruna, Sk = Skalstugan, Urn = IJneàr Ud. = UctclehoJ.n, De = Delarxr

L969
Oct. 17

L969
Oct. L?

17

(cont' )
I{p nicr sec

S E2,T 3
s$5.05
S Z l.T It
l,fx E 3.3 L5
Mx N19 ZO
t[:( Z 6.L 15
D = ?150 kn = 6l+ I/2o.

Ki iP 01 35 24.0 D
ipp 0L 35 59.5
is 01 Ì3 4I
is$ 0L LIl Llr

rricr sec
P E2.t 5P 23.5 lr
P Zr 2.9 L.L
s Eg.g g
s N4.0 g
S z, A.l+ 6
Mx E1? 18
Mx fr 5.7 16
&c 7, 20 18
p = f0!0 kn = 63 I/Zo.

sk iP 01 35 b6.g
ipP 0r 36 za.g
is 0l l+l+ 25.5

ipP 0L 3j ,7.,is 0t lr3 40.3
ips 0t [b 26
isS 01 4l+ [2

ud iP 01 35 13.6
ipp 01 36 19.8
is 01 l+4 lg.o

De iP 01 35 Ur.B
i 01 35 46"9
ipP 01 36 19.0
iS 01 l+h at.2

Bunna-Iaùi&.h=lhOkn
( UprKi, gk rthrUd,rDe ) .
m=J.OrM=6.3(tll)rKi).
M uncorrected, for focel
cleptb.

Itn iP t2 30 b3"3

Up iPKP 13 55 06.0
sk iPKP 13 54 5g.1nn iPKP L3 5\ Î,2.2
ud iPre 13 55 07.5
De iPKP L3 jj Lj.9
Kernadec Islands
(u = too tn).

Sk eSg r5 4l+ fO
Ud iPe 15 l+1 55.1+

ise L5 \2 20,6
iRs 15 I+2 29^'l
D = 210 hn = 1.9-.

Eitntat€*" =t?5'-?ttît'
Pro6ably explosion.

Ilp iPKP2 16 lrl+ 35.3
Ki iPKP 16 l+l+ 02,?
Irn iPKP 16 U+ l_0.1 C

iPKP2 16 l+h 19.5
un iPKP2 L6 bri bo.5
l{ew ZeaIanA (h = 200 kn).

ud iP 20 27 3L,2

ud iP 21 30 22.6

t n iPKP 23 08 51.0
Santa Cruz Islands (n = 60 kn).

Up iP AL 2j 05"5
ipP oL 25 29.3
iPP 0I 2? l+5.1
is 013h11

micr sec
P 7,t O.2 0.9
g = J800 km = ?0o.

Ki i.P 01 2l+ Ar.! C

ipp 01 2l+ &5.5
nicr sec

P zt 0.2 1.0
Sk iP 01 2l+ i9.I C

ipP OL 2, 22.t
Uo iP 0t 2l+ LZ.B

ipP 01 25 0l+.6
is 01 33 30
isS 01 3lr 15

uat íP oI 25 13.2 C
De iP oI 25 28.6 c

iPP 0r 28 16.9
Japan. h = 90 kn (UprKirskrlrrn"
De).
m = 6.0 (uprtci).

un iP 06 57 29,5
Uct iP o6 j7 \6.7
Eind.u Kush.

T?

TT

L?

18

T7

L7
r8

18 Up iP
ipP
iS

(cont. )

0B :t* l+?.t' C

08 5lr 5?.0
09 03 34
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Up = UpPsara, Ki = Kiruna, Sk = skaLstugan, Um = Umeàr Ud = Udtt_elioJ-n, De = Delary

L969
Oct. 18

]t969
Oct.(cont. )

Up micr sec
P Zt 0.5 1.0
l4x E O.l+ 16
i{x N 1.1 18
l,Ix Z I.6 lT
D = ?4oo kar = 66 I/2o,

Ki iP 0g l: ,3.7 C
ipP 08 54 o2.b

micr sec
P zt o.\ 1.0
Mx E I,Z lB
Mx N 1.5 t9
Mx Z 2,5 20

sk iP 0B 5b 29.1 C
Iln iP 0B 5l+ 19.8 c

ipP 08 5l+ 28.\
iPa oB 58 za
eS 09 02 35

Ud. iP 08 5l+ l+9.t C

ipP 0B 5\ 58.2De iP 0B 55 10.9 C

Aleutian fslands. h = 35 kn
(UprKirthrUd).
n=6.6rM=5.2(UprKi).

Up iPKP 09 oT jT.t
ud. iPKP 0g 0? 5B.gDe iPKP 09 OB 09.0
îonga-Keraad.ec I sland.s
(rr = 3oo hn).

Up iP 13 50 OU.9

Ki iPn 20 t1 O5.O
isn 20 1t 43.3
iSe 20 t2 00.4
D = 3l+O km = 3.1o.

Sk iSS 20 1l+ 53.2
North Finland-Russia bord.er
region.
0rigin time = 20 I0 15.
hrplosion?

Up iP
um ]-.H

Ud. eP

07 ll8 16.6

09 16 11.6
og 15 14.1
09 16 10

12 38 50.0
12 38 55.6
micr sec

E 0.6 20
N 1.4 23
z l_.0 2I

12 38 37
12 38 53.8
12 38 l+O.l+

isKs 12 hg oL
ud iP t2 38 57.5 C
Minda"nao (n = 6O tn).

Up iP Iz \O 36.5Ki iP 12 39 5r.3Un iP 12 l+O 13.0
UCl iP 12 l+o \\.1
Japa.n (tr = tl).

Up iP Ol+ 2t 2l-.7
Ki eP 04 20 3?ud iP o\ 21 27.9
Japan (p = t2o kn).

Ki iP 06 27 53.O

1g

L9

1B

19 up iP
1

1B

Mx
lib(
I\fu

Ki eP
sk iP
Un iP

19

UpP e 03 08 5o
iI€t--o3_OB.é-?-a

KiK ePn 03 Ol+ 4?
iSn 03 05 40.3
isg 03 06 02.1+
D = 500 krn = h.5o.

skF i 03 0B 20.3.r@
urle i@
( cont. )

Northvest Russia
68.roN, 32.5o8.
Origin time = 03 03 35.
Explosion?

Aleutian Islands ltr = l+C tn).
Kifi ipn 09 31 30.5

iSn 09 32 Ir+.6
iSe 09 32 33Alr
D = l+00 km = 3.6".

skn íss 09 35 10.5
Um0 e 09 33 09

sga-Frnland border region,
/'67,6oN, 30.ooE.
Y Origin time = 09 30 33.
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Up = Uppeala, KÍ = Kiruna, Sk = Skalstugan, Un = llneàr

L969
Oct.

t?

n

tl

]-969Ud iP 06 l+7 Oj.i Oct. ZO
Celebes Sea (n = j6O tn).
Ud iP o7 OZ l+6.9 C
Celebes Sea (h = 510 kn).

tt 20uat iP og 0r 19.6
tuzon (n = N).

up iP 13 23 I2.! CiScS t3 3lr 0l+Ki iP 13 23 bh.5 ,, zosk iP L3 23 28.2îh iP 13 23 \6.1
isKs 13 33 58Ual iP 13 23 30.9 n 

ZODe iP L3 23 3Z.g
Venezuel-a (u = 6o tn). ,t z!

Ud = Ud,cleholmn De = DeJ-arT

( cont. )
De iP t6 3l+ tO.6

i 16 3l+ Zt.z
Iran (h = 50 km).

Up iP Zp Ip 28.3 C

Ki iP 22 rL 37,3Utr iP 22 LZ 00.5 C
ud. ip 22 t2 3I.7
Okhotsk Sea (h = 380 kn).

tlp iPKP 22 52 O9.l+
ud iPKP 22 52 ro,2
De iPKP 22 52 AO.z

ud iP 22 56 OB.5

iP 01 51 23.1
(5 = 7o tu).

L3 
'O 

52.5

rl+ h? h8.3
rl+ l+? 56.t

ud.
Ja

20 Up i 13 23 l+B.O

nicr sec
P Zt O.L 0.6

Ki iP 13 23 50.3sk iP 13 23 32.8ttr iP 13 A3 |.L.P
isKs 13 3l+ 04

ud. iP L3 23 36.9De iP t3 A3 3B.a
Venezuela (tr = LO ttn).

Up iP t5 33 08.5
ipP 15 33 35.1
isKs 15 \3 22

Ki iP L5 32 56.8
ipP 15 33 21.?

nicr sec
P Zt o.I 1.0
pp Zr 0.8 Z.O

Sk iP Li 32 t+9.9
tln iP 15 33 O3.l+

ipP 15 33 Z9.lr
is 15 l+3 18
i l_5 \3 27
iss 15 48 48

ud. iP 15 33 o0.B
De iP 15 33 O9.O

i 15 33 23.0
i 15 33 2B.g

Mexico.h=100kn
(Uprrirun).

Ud. iP
i

20 Ki iP
Udl iP

i

Upf iPn 20 0o 16.3
iSn A0 01 15.1+
iSe 20 0L l+?.9

sk i@tln rcuq> ePn t9 59 57 'isn 20 00 l+4.1
ise ' ?Q_oo 53.1

DeL i(Pn) 1i-59 Lr.o
iSn 20 00 A0.Bf6 3l+ 4?.3

16 3l+ 28"0 C
f6 3lr 3l+.6

up ffi
Kit( iPe 10 39 33.?iSn 10 39 5?.3iSe t0 l+0 12.8
skA ePn 10 39 39isr' ro bo àó.2

,,,'' iSe Io ll0 3o.B
i una iPe 10 t+0 07.0

iSn 10 b0 32.?
ise 10 L0 51.8

Ud, iSn 10 l+t l+1.3
@
iSe IO l,42 20.6

66.7"N, itr.zoE.
ime = 10 38 l+3.

/1._ tt, >.t
Origin time = 19 59 00.

(cont. )
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Up = Uppsala, Ki = Kirr.rna, Sk = Skalstr.rgan, L[n = Uneàr

iP 20 03 16.1
í 20 03 30.6

L969
Oct.

North Atlantic Ocean (tr = N).

20 47 1o.I

Ud = Ucltleholn, De = Delary

22

L969
Oct. 2I Uii Ud iP

De iP
09 26 tB.5
og 26 38.3

iPUp2L

Up iP 2t 04 l+l+.6 C
ipP AL Ol+ j6.z

micr sec
P Zt 0,5 0.5
ì{x E 2,3 ZO

Mx N 3.\ zI
Mtc Z e,9 Z?

Ki iP 21 03 5O.g c
nier sec

P zt 0,3 0.8
IUx N 2,1 19

Sk iP 21 0l+ 23.9 C
th ip al 0l+ l-7.6 c

ipP 2I Or+ 28.6
ud iP 21 0l+ 45.3 C
De iP 2I Oj 0?.1 C
Afeutian fslands. h = hO i<n
(uprt}n).
m=6.6rM=5.6(Uprtci).
Excessive n-M differences are
frequently occurring for
Aleutian shocks, recorded at
our stations; ef Oct. 18,
08 5l+.

Up iP 23 Lj l>5.zUd ip 23 15 l+3.6
Portugal(tr=9trn).

Up iP oZ tg Zt.z
i 02 \3 22.9

sk iP 02 \3 36.9Ud iP 02 ,B 3j.6
fnd.ia-China (U = 30 b).
Up iP 03 ZL ZB.z
Ki iP 03 20 35.6sk iP 03 2r o5.5
IItr iP 03 21 01.7
ud. iP 03 2L 27.5
De eP 03 2t 50
.trleutian Islands (tr = Z5 trn).

De iprp o6 16 54.3
Solonon Islands (U = 390 1at).

Ud ePKP 07 30 lll+
De iPKP 07 30 \9.2
New Britain (h = ?o kn).

Kamchatka (u = 6o t<m).

Up iP L2 AZ 19.3 C

ipP 12 AZ 3O.O
micr sec

P zt 0.2 1.0
Ki iP t2 ?r 25,9

ipP LZ 2t 37.2
micr sec

P rzt 0.3 1.0
sk iP 12 2r ,6.3

ix 12 22 t/3.z
Um iP 12 2L Î.L,B

ipP 12 22 O'4.3
ud. iP 12 22 tT,g

ipP 12 22 29.6

22

De iP 12 22 l+0.6 c
ipP Lz 22 5zJ+
ix 12 23 z7.l+

ALeutian Islands. tr = l+5 fn
(UprKi rU:nrUd.rDe )"
m = 6.3 (uprtci).
x (Stroe) is probably p of
another shock in the
Aleutians, 47 see later.

up iP 13 04 oo.2 c
ipP 13 0h 20.6

nicr sec
P Zt 0.3 0.7
pP Zt O.j O.T

Ki iP t3 Ol+ og.j C
ipP 13 0l+ 31.I
ix 13 05 23.9

micr sec
P zt o.2 1.0

sk ip 13 03 lr8.? c
ipP 13 0l+ 0?,6

Um iP 13 0L 0g.B
ipP 13 olt 28.?
ix 13 05 22.5

Ud iP 13 03 l+9.3 C
ipP 13 04 Og.5

De iP 13 03 l+?.8 C

ipP t3 0h o?.9
Venezuela. h = 80 kn (Up,
Ki rSkrUmrUd rDe ).
m = 6.1 (uprKi).

Up iP ZO jt 3i>.T

Up iP
(cont. )

2I

22

22
22

22 23 03 l+2.5
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Up = Uppsara, Ki = Kiruna, Sk = SkaLstugan, th = theii,, ud. = uddehoLnrr De = Delary

1969
Oct.

L969
Oct. (cont. )

sk iP
(h iP
Ud iP

( cont. )
Up nicr sec

P Zr.3 [
P 7.t O,2 I.2
Mx E 1.0 IT
I{:( I,I 4.0 1T
Mx 7. 2,\ 19

Ki ip 23 03 O?.0 C

micr sec
P Zt r.6 2.'
Mx E Z.l 18
Mr( N L.l fh
l'4x T. 2.9 15

Sk eP 23 03 L7
tn iP 23 03 eT.I

is 23 13 20
iScS a3 13 l+B

ud iP 23 03 3h.6 CDe iP 23 03 lt.z
California (h = t5 kB).
m=6.31M=5.7(UprKi).

tln LP l{ exhibits long-
period. microseisms (period.
around LB see) in the
interval Oct. 23-25,

Ki ePIc or 58 1?
South Sandrich Isl_ands
(tr = IOO nn).

Up iP 02 L? 14.2rh iP 02 r7 53.7ud iP 02 u 19.0De ip oA 16 39,6Italy (u = a?o tn).

Ki iPKP 03 11 49.3itio iPKP 03 lt 56.?ud, iPKP 03 12 05.g
iPKS 03 15 3b.?

l{ew Hebrides Islands
(tr = 3o tm).

tlp ePKP 05 10 2lrud. iPKP 05 10 26.3
Tonga-Kermadec 1eland,s
(U = 35 nn).

ud iP 0B 41 12.r

Mariana Islands (tr = 380 fn).

ud iP 1? 3h 19.1

Ki eP IB 35 34

Up iPKP 00 l+5 30.8 D
micr see

PKP Zt O.2 0.6
Ki iPKP 00 l+5 ZO.7 D
sk i(PIe) 0o L5 31.?
Ud. iPKP 00 l+5 33.1 D
De iPKP 00 !5 l+3.0
Tonga-Kermad.ec Island.s
(n = 6ao tn).

Up iP 00 5? 10.9 C

ipP oo 57 23.2
micr see

P 7,t o.L 1.0
Ki iP 0o 56 u.3 c

ipP ao 56 29,6
micr sec

P Zr O.2 1.0sk iP oo 56 4B.r
i oo ,6 57.8

Utr iP 00 56 4l+.1 g
ud. iP 00 5? lo.h
De iP 00 5T 32,9
Aleutian Islands. tr = \5 ton
(uprKi ).
m = 6.2 (uprKi.).

ro 32 28.2
10 3a 15.0 c
10 32 37.1

23

zlt

2ll

23

2\ Sk i(ss) oB 05 2b.9un ip OB Ol+ bO.6i og 05 06.8

2l+

Z,+
23

ud i(se) 08 3g 21.0

up iP 0g ul 29.7
micr see.Mx E I.T 18Mx N 1.9 16Mx 7, 2.9 18Ki iP og Lo 56.9srr iP 0B [1 05.5

Um is 08 5t 09uat iP oB 41 rg.o
California (b = 10 h).

23 Up iP
Ki iP
(cont. )

10 3a 31.2 C
10 32 03.0
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IJp = uPpsala, Ki = Kiruna, Sk = Skalstugan, un = lheiir Ud. = Uddeho]n, De = De1ary

1969
Oct. 2I+ Ki ip IO ZA 3|..9

Gu1f of Acten (h = 25 kn).
t' 2l+ up ip rL \T zr,j

Mariana fslands
(n = t6o ts).

26 (cont. )
Ud. ipKp Ol+ Ol+ a7.l+
De ipKp 0l+ 0b 3T.z c
Tonga-Kenrad.ec fslands
(tr = 3o t<n).

26 De iPKP 05 I0 2?.1+
Tonga-Kermad.ec Islands
(n = l+50 tn).

26 Up iPKP 05 38 2g.1
i 05 38 36.1rud. iPKP 05 38 2g.B

Tonga-Ker-nad.ec Islanas (h = N).

26 up ipre o6 j7 tz,3Ki iPKP 06 s6 55,8 Cippre 06 jT 2T.6
&Ler sec

PKP Zt 0.J- L.o
lJn iPKp 06 ,T oz.t

ippre 06 jT 32,3uir iPre 06 57 Og.gi 06 5? rB.3De iPI(P 06 57 2O,g c
ippKp 06 j7 |.z.B

Tonga Islands. h = 120 km
(Ki rtlnrDe ).

26 up ip 09 1g b5.g
Aleutian fsLands (n = l+O tn).

L969
Oet.

24 Up iP 11 55 0\.6
Ki iP lt 55 25.1
ud. iP LI 55 Ag,7
India (n = t5 tn).

Up iP 1l+ 36 A6,2 CUd. iP 1l+ :6 06.8 c
Aleutian fslancls (U = lr5 t<n).

Ki ise 1? \3 29.?
Sk iSe 17 lr3 33.3Un iSg I7 \3 5j.7

2l+

211

Nordland., I,Iorwey.
Origin time = 1T 4A OO.

. E:qrlosion?

" 25 up ipKp 10 30 l+l+.2
ud iPKP 10 30 l+l+.6
Tonga-Kermadec Islands
(rr = 6o tn).

" 25 ud ep 11Lg2?
t' aj Ki ipn 12 o? 0g.6

isn 12 og 03.2
itgl 12 08 20ó?
9=l00kr=4.5.

Sk ess 1A ].j. 05
Probably northwest Russia.
Origin time = IZ Oj ]2g.
Ercplosion?

" a5 up iP 12 rr+ ,+7.5
ipP 12 tb 5?.3Ki ip 12 t[ ot.6

Sk iP 12 1l+ 37,3Um íP 12 t't+ ZZ.g
ipP 12 tU 31.3ud iP 12 I\ 52.9

Kurile Islands. h = 35 kn
(Up.tln).

26 Up iPKP
t

PKP ZI
Ki iPKP
(cont. )

o4 04 26.0 c
oh oL 32.9
nicr sec
o.2 o..l
0l+ Ol+ 13.8

15 40 2t.h c
Ij I+o z6.j
15 t+5 oT
nicr sec

zt 0.3 0.?
84611
N 110 10
z 110 10

t5 t+t 56.6
15 L2 01.1
15 l+6 oB
15 lr8 3?
15 \9 2T
micr sec

P 7,t o.7 1.5
sNg.gg
tdx E 6O t0
MxN571t
ì{x Zlg 11
D = Z55O km = 23o.Sk iP t5 bt 11.3

U.u iP t5 4r tt.5 C
( cont. )

Up26 iP
i
íLe2

P
Iúx
l.{x
Mx
iP
]-

is
iLgl
iLe?
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Urn = Uoeé,,

];969
Oct. 26 ( cont. )

Ud. iP
i
iS
iLsl tj \5 07.2

Yugoslavia (h = N).
m=6.lrM=6.5(uprtci).
Double P, small and large,
4-5 "." apart. llell aevàrópea
higher+lode surface raves.

27 Up iP oB rl+ 2j.\ c
i 0B tl+ 3O.aiss oB u 29
ii,gl 0B 18 56lLeZ 08 19 o?

m].cr secpN2.l+3
P Z 1.6 2
P zt 0.B o.B
l.,lx E 99 11
Mx N 160 10
llx Z tj] 10
D = 1650 Isn = 15o.

Ki iP 0B 16 02.6 ci oB t6 o5.ois 0B 20 16
m1er sec

P Z\.8 lr
P zt 2.5 I,7
S E 7.5 B
sN2210
s zg.3 7
Mx E 160 10
MxN85tI
IÍx Z 130 Ia
D = 2550 k.ll = 23o.

Ud = Ud.clehoJ-m, De e Delary

og 15 16.6
08 15 16.5 C

oB 18 l+lr

iP oB 1\ 3h.5iP 08 t3 l+4.?
i 08 13 l+B.l+

L969
Oct.

L5 ,+O 27,9
15 u0 31.9
15 ,8 2l+,9

26 Up iP
ipP

P
Ki iP

P
tln iP
Ud. iP
Kurile
(up).
n=6.1

rg 26 55,L e
L9 27 06.3
mier sec

zt o.2 o.g
tg 26 og.B
micr sec

zt 0.r 1.0
tg 26 3r,6
19 27 00.9 c

IsLands.h=b0km

(up,tfi ).

26

26

26 iPSUp

Up iPKP 21 l+0 10.6
Ud iPKP 2t l+0 lt.B
Tonga-Kemedec Islands
(h = N).

Up iPKP 21 h5 06.1
ual iPKP 2r \5 0?.6 c
Tonga-Kermad.ec f sla^nds
(rr = l+5 tsn).

22 0B 29
micr sec

E l+.0 ZI
N 1l+ 22
zL5 23

21 58 09.4
nicr Bec

PKP Zt O.L 1.3
Mx N 5.0 20

South of Africa (n = n).
M = 6.5 (Up,Ki).

Up iP 02 j9 O5.7
i 02 59 rI.2

micr sec
P zt o.r 0.5

Ki eP 03 00 L1
rh iP 02 59 56.6
ud iP 02 59 Lz.g
Yr:goslavia (h = N),

sk iP
LIn iP

iS
ud.
De

Mx
Mx
IUx

Ki iPKP

27

Yugoslavia (h = N).
m=6.5rM=6.?(t4lrri).
Sane remarks apply as for
Oct. 26, 15 l+0.

Up iP O8 \6 l+9.8
micr sec

P zt 0,! 0.5
um i(P) 0B l+T 37.5
ud iP oB t+6 j6.6

i oB h? oB.?
Greece-Alba^nia (tr = l+O tsn).

iP

P
iP

Up

Ki

P
Sk eP
Um iP
(cont. )

0B 5T tb.h
oB 57 18.1
mier sec

zt o.r 0.6
08 58 \?.2
mier sec

zf 0.1 1.0
oB 58 oa
08 58 01.7

27
27
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Up = I$psalat Ki = Kiruna, Sk = Skalstugan, Un = tlneàr Ud = Ud.cleholm, De = Delary

L969
Oct. 27

L969
Oct.

27

(cont. )
ud iP 08 57 1g.3
De iP OB 56 29..1
Yugoslavia (h = N).
& = 5.a (uprri).

uar iP LL ,2 3r.6
Soubh of Japan (n = lOO kn).

Up iP 18 37 29,t+
Ki iP lB 37 39.3
Un iP 18 3? 3l-.1
ud. iP L8 37 \5.?
Hindu Kush (h = t4O kar).

tln iP 19 l+8 52.I
Mona Passa,ge (h = lBO kn).

Ual iP 0? 31 38.1r o
Luzon (tr = 6o tn).

Up iP L8 52 32.4 c
ipP 18 53 2o.l+
iPP 18 5[ o8.o

micr sec
P 7.t O.3 0.7

Ki iP IB ,Z 111.2 C

nicr sec
P Zt O.3 0.6

sk iP t8 52 57.7
ipP 18 53 l+?.?

LB jz 30.6 c
18 53 1B.o
LB jz l+8.? c
18 53 3?.5
18 54 31.0
LB 52 411.9 c
18 53 32.2
LA 5l+ 25,7

29 Up iP 15 31 31.7
Greece-Alba^nia.

29 Up iP 18 23 l+2.3 c
Bonin Islancts (tr = l+50 tn).

zl /va iP 20 tl ht.I
/ Nevada. Undergrorrnd. explosion.

29 Ki iPn. 20 ,O 51.2
i(Po) 20 5r oo.l
iSn 20 51 37.7
il,gl 20 51 50.\
iSe 20 51 5ra2
D = \30 km = 3.9".

itm iSg 20 53 3t.O
Probably nortbwest Russia.
0rigin time = 20 l+9 l+8.
&rpJ.osion?

Up iP 22 13 39.8 C

mier sec
P Zf 0.1 O.7

Ki iP 22 t3 0r.6
micr sec

P Zt O.r L"2

27

28

28

28

Una iP
ipP

Ud. iP
ipP
iPP

De iP
ipP
iPP

Hindu Kush. h = 240 kn
(UprSk rUmrUdrDe ).
m = 5.9 (UprKi),

up iP 19 35 40.8
Um iP L9 35 L5.7
ud iP 19 3, h?.1 D

Kurite Islands 1tr = 6O nn).

Ki iP 2t 36 L2.5
Hindu Kush.

Ud iP 02 01 l+5.1+

ud. iP 0l+ 48 03.2
Kurile Island.s (tr = l+0 tn).

tls iP 22 13 2l+.9

Fd iP 22 13 3L.2 C

,/ Nevadao rr = 6.0 (uprKi).
/ Underground explosion.

30 r(i iP 00 16 08.0
ipP oo 16 h3.8

IIn iP 00 16 2l+.8
ipP 00 17 02.9

ud. iP oo L6 5l+.2
ipP 00 1T 32.1+

Japan. h = 150 kn (I(irlhrud.).

30 Up iP 00 59 50.8
Ki iP oo 59 28.0
ud iP 01 oo 00.6
Formosa (6 = 5o t<n).

28

29

29

Ki iP 08 02 0?.0
Sk iP 0B 02 l+b.2
ud. iP 08 02 57.5
Japan (h = 9O io).

30 Up iP 12 25 09.T C

i 1? 25 l-5.3
mr cr sec

P Zf 0.1 0.7
Ki iP L2 2t+ 37.I
( cont. )



$r = Uppsala, Ki = Kiruna, Sk

2t-
Un = tioreàr Ud = UtttiehoJm, De = De1ary= Ska3.stugan,

1969
Oct.

t969
Oct. 3130

l{est of La.ke Baikal (b = N).

(cont. )
Ud iP 09 0o t\,1+
De iP oB 59 56.7
Iran (h = 5o kn).
m = 5.7 (Uprfi).

Ki iP 10 51 09.3
California(h=?kn)"

(cont. )
th iP
ud iP

Ud iP

Ilp iP
iPcP

PZI
Ki iP

1

P
sk iP
IIn iP
Ud. iP
De iP
Kurile
m=6.1

LZ 2\ h?.1+ c
t2 25 22.8

c

31

3L

31

3L

zrè.

01 2l+ 16.8

06 5r+ L6.9
06 5,I+ \5,5
micr sec
0.1 0.5
06 ss 29,6 c
06 5! 28.8
nricr sec
0.1 1.0
06 5l+ or.l+
06 53 5O,8
06 j\ zL.9 c
06 

'lr 
4r.6

Islends(U=9fn).
(Up,tti ).

Up iP tt l+4 02.8 c
ipP 11 Ll+ 13.5
is rt ,2 5t1

nicr sec
PN2.1 It
PZL.23
P Zt L.g 1.0
S E 1.1- lr
sN2.36
I{x E 12 17
l'tu N 23 20
Mx z 15 19^
D = T55O km = 68".

Ki iP 11 l+3 09.5 c
iPP LT ]+, 2L.6
iPa lt h? 04
eS 115lrB
iPS 11 51 37

micr sec
P N2.7 7
P Z l+.6 6
P Zt A.7 1.0
PP N2.5 B
PP Z h.0 T
s 82.8 T
sN2.98
l,fx E 2l fT
Mr N 1l+ I7
l4x Z 20 I7
o = 66|,o km = 600.

sk iP 11 \3 b2.o
tln iP It l+3 35.6 C

is rL 52 07
iPS lL 52 t+5

Up

Ki

31 iP 07 IL l+2.2
ipP 07 IL 52.I

micr sec
Mx E 2.\ L6
Mx N 1.8 18
ló( z 3.1+ LB
iP 0? 11 01.u
eSS 0? 2l+ LB

uicr sec
Mx E 3.0 15
!.lx lú 1.'f fl+
t{x 7, 3.6 L5

tho iP 0? tl 18.6 C

ipP 0? 11 28.9
ud. iP o? 11 b8.1

ipP 0? 11 59.8
Japan. h = hO kn (Uprll:orUd).
M = 5.7 (UprKi).

Ki iPKP O7 \6 56.L
Fiji Islanas (h = 60 km).

up i(P) 08 09 2o.j
i 0B og 5r.6

P
Um iP
(cont. )

0B 59 59.5 c
micr sec

zt o.I 0.5
0g 00 41.5 c
nicr sec

7rr O.L 1.0
og oo 14.8

ALeutia.n Islands. h = l+0 hn
(up).
m=6.8rM=6.5 (uprri).iPUp

31

31
ud iP
De iP

Up iP
Ki iP

11 l+h 02.?
l.]. bl 25.t c

lt 58 31.1r
Il 57 37.2

P
Ki iP

31

31

Aleutian Isl-ancl.s (tr = 50 trn).



-22-
Up = Uppsalar Ki t Kiruna, Sk = Skaletugan, Un = Uneàr Ud, = Uddeholn, De = DelarT

L969
oct. 31 Ki iP L2 \3 29,3

Ud ip l,a l+4 At.g
ALeutian Islanals
(5 = !0 lrn).

l,fÉrkus Bàth
october 16, lgTO



Seisnological Ingtitute
Uppsala

È= ?+].rst

,,,',tk;'-/' . z

11 21 00.4
11 21 10.9

t3 \2 rj.6
r3 \3 08.9

rT og 29.7
l-7 10 15.3

i tt'
.i/

/

SEI SMOLOCI CAL BULLETIN
uPpsA,LAr KrRU$A, SKALSTUcAN, UMEA

UDDEH0LM anct DEL.A,RI

p-ppsala
ru.runa
Skal.stugan
tlneÉ,
Ud.ilehoLn
Delary

(up)t
(ri 13
(sr ):
(un):
(ua):
(oe ):

h=11+n
h=390n
5=)B0n
h=16n
h=2lr0n
h=150m

2915r.5'u, r?137.6'u3
Q7l5o.4'n, ao:25.0'El
63:34.8rN, telt6.B,n;
63ll+B.9tttl, zo't11.2tEj
q9;91. t* :N, rsl:6. b r n j
56-28,ztÙ, t3"52.2rF,í

IovEMBER 1_3Or1969
aaat aa a taa aa aa t aoaa aror ior rro

L969
Nov.

tt

Up

Up

00 02 1g

OI+ Zj Zj,a
ob aI 33.0
0l+ Zj Zj.B

fsland.s (U = b5 tn).

( cont. )
Un iPP

Ud. iP
De iP

Ki iPn
iSn

Ki iPn
iSn

i.l 2h 16.0
isKs 11 31 20
i r13630

L969
Nov.

Up iP
Ki iP
Ud iP
Aleutian

Ki

íP 11 21 og.1
i tl 21 13.5isKS 11 31 33i 113?tB

micr secP zr.g 6P zr 0,r l.L
sl(s E 3.3 g
SKS N Il+ 12
MxE3327
Mx l{ 91 30I!Íx Z 30 A3
D = 98oo km = B8o.
iP 11 20 b3.2
i U 20 l+?.0
isKs 11 30 55

micr sec
82.36
NI.26
T.6J 6
zt 2,1 2.o
E\.6 g
N 5.8 to
E l+l+ lll
N3O15
z \2 1l+

92Oo kxo = B3o.
11 20 \?.3
11 20 57.0
t_l 21 01.h

Gulf of California (h = N).4=6.8rM=?.1 (UprKi).
P Zt exhibits a snall
beginning rith following
bigger phases.

Ki iP 11 31 O3.lr CUn iP tl 31 tB.O
Ud iP lL 3L 46.1+
Japan (tr = 350 *n).

il,gt t3 l+3 29.1
D=500km=l+.5.

P
P
P
P
sKs
sKs
l,lx
Mx
Mx
p=
iP
iP
].

Um iSe 13 Lb 3b.b
Probably northwest Russia.
Origin time = 13 l+1 06.
bcplosion?

Up iPKP OZ 5L'U6.6De iPKP OZ jI |lg.\
Tonga-Ker"uad.ec f stands
(h = 6Lo ku).

up ip o6 ag 3g.a
Sa.khalin (U = 3hO t<n).

sk
ue

iLgI t7 IO Zg.7
D = l+20 krn = 3.go.

Origin time = LT OB 29.

(cont. )



-2-
up = uppsala, Ki = Kiruna, sk = skalstwan, urn = umeó,r ud. = uddehoJ.rn, De = Delary

L969
Nov.

j-969
Nov. b (cont.

Un
)
iP og or 27,2
i 09 02 ob.3
iP 0g 02 07.9 c
h = 330 kn (Ki).

09 31 09.3
(b = t{).

12 16 22,r+
12 t5 2g,I

2 Ki eL 19 l+3

mlcr sec
M:( E 0.6 L7
l,lx N 0.9 ZI
MxZ0.917
Java (h = 60 ton).

3 Sk iPI(P 03 \9 lr,L.6
rrn iPKP 03 \9 3?.3
South of Australir (U = N).

iPKP o4 og tt.?
iPKP 0l+ 09 0l+.8

ePKP 0? 04 4T
Zealand (h = tt).

" 3 I(i ipKp oB t+[ l+g.3
Un iprp og h[ 5?.0
Nev Zealand (U = 15 b1).

Up iPKP It 06 \8.5
Ki i(PKP) 11 06 l_9,2

i rL 06 33.2Sk iPKP 11 06 l+0.9
i 11 06 \3.3

tlm ipKp tI 06 3T.l+
Kemadec Islands
(u = Leo nr).

ip zz oI 3g.jeP 22 01 38i 22 ot l+?.1
Iran(h=Bkr).

iP 22 26 tr.zeP zz 26 07

tt 3 Ki ip a3 3p zL.o
Sk ip 23 3a 3o.7Iln ip A3 32 OB.g
fndia (h = N).

iP 01 20 00.?
iP 01 20 29.1

Up iP 09 Ot l+7.1
micr sec

P 7,t O.! 0.5
Ki iP og 01 12.0

ipP 09 02 ZT,tl
Sk iP 09 Ol l+3.1+
( cont. )

De
Japan.

'liKiip
Kurile Islantts

?rhupip
Ki iP

Up
sk

IIn
I{ew

tl+Unip

fr l+ Ki ip
ttrn iP

Aleutian Islantls
(u = l+5 61).

Aleutian Islancts
(n = 4O Xn).

13 48 35.9

1l+ b0 0g.3
lL l+o 36.a

eP 15 06 \3

3Ki
SK

3up
sk

4Ki
Ittn

Ilp iP u 30 1g.g
Ki iP I7 29 32.6
Kurile Islands (h = N).

Up iP ZO 23 I+6.3
í eo 23 56.0í zo 24 06.5

Ki iP 20 2l+ 13.)+
Sk iP 20 2I+ ZZ.3
Un eP 20 A3 50

iPP 20 2r+ ,Z.I+
Caspian Sea (h = 30 kn).

" 4 Ki ip zI Lz zI.9
Caspian Sea (h = N).

" & Ki ep a2L73T
Molucca Sea (h = N).

up iPKP 23 5g 36.6isKP 00 01 25.?Ki. iPKP 23 
'B 

2\.giSKP oo 01 03.2
n:icr sec

sKP Zt O,? f.5Sk ePKP 23 jB 29
iSKP OO 01 20.5

Iln iSKP 00 OI 13.8
De iPKP 23 j8 l+9.8 O

iSKP 00 01 36.2
Tonga-Kemadec fslands
(u = 6to tn).



ih L0 53 10.d
iSn 10 5l$ 08.5-+ffi
g = 5h0 k. = h.94.

Nor"blwest-Egsia,
6?,'oN, 33.3o8.
Origin tirae = l0 51 5b.

SkA\@
iss 10 5? 0\.6
Ég lq 55 43.8

Up = Uppsala, Ki = Kiruna, Sk

-3-
=Skalstuganrh=Ihe6r Utl = UddehoLm, De = Delary

L969
Nov.

]t969
Nov. Ki iP

De iP
Iran (h = N).

19 10 38.0
19 10 0l+.8

5

,

tn

Up

De

Up

iP 11 hg 2h.3

iP L2 55 5g.o c

iP 13 \6 49.1r

iP 1g 06 20.3 c
is 18 16 2?
iScS 18 16 I0

nicr sec
PNO.75
P z l_.6 5P zt a,2 1.0
s 80.5 5
lDc E 2,'l 18
tóc N 6.8 1T
ldx 7, 6.L 19-
D = 89oo kn = Bóo.
iP 1g 05 45.1 c
iPP 18 0g 2?
is 18 15 19

nicr sec
P N1.0 5
P 7, 2.1+ ,P Zt O.3 1.3
PPN0.77
PP 7, L.6 7
s EL.7 7
sN0.7g
[{x E \.6 15
M:( N ,.T pO

l{x Z It 2t
D = B15o kn = ?3 L/zo.iP t8 05 55.1+ c

Up iP zo 35 06.4 c
micr sec

P Zr 0.1 0.5
Ki iP ao 3, ot.2 c

un iP 20 3l+ 5g.I cDe iP ZO 3j ZL.5
Bhutan (n = t5 frn).

Up iP 2t oB 5L.bnicr sec
Mx N 0.9 LjKi iP 21 OB 32.9

micr sec
lÍx E 1.0 L3
Mx lI 1.9 19l,lx Z l_.1 15Un iP 21 OB U.0

Szechwan, China (h = N).
M = 5.3 (UprKi).

Up ip 2L bB 33.6i 21 Ig 5t.3Sk eP 2r \9 re
Up iP 23 I7 O8.zKi ip 23 16 ,+7,6(h iP 23 t6 5h.3
Luzon (tr = t5 lm).

Ki

6up
Ki

iP 02 06 \6.7
iP 02 06 01.2

nicr sec
P zr 0.1 l.o
Mrc E 0.7 Ij
Mx N 0.1+ 15
Iux 7, I.\ L9
eP 02 06 3T
iP 02 06 z1,g
iP 02 o? 11.1
fslands (h = N).

sk
Un
De
Kurile

SK
ttu iP 18 06 01r.9 ci rg 06 2t.ì

iPP 18 0g 55is 18 15 5?De iP LB 06 a9,z
California (h = lr).u=6.2rM= 6.1 (uprKi).

Up iP
Ki iP
sk iP
Un íP
De iP
fra^n (h = $).

04 43 46.1+
Ol+ hl+ Ze.l+
0L b[ 21.1
olr bl+ 01.?
oll 43 lt5.9



L969
Nov.

Up = Uppsala, Ki = Kiruna,

-4-
Sk = Skalstugan, Um = IJmeàr Ud = Udd.eholm, De = Delary

(cont. )
Sk eP 20 30 56

20 31 31.1
20 3A 50.5
20 30 53.3
20 31 38.8

Aleutian fslancts
(n = 35 tn).
m=6.5rM=5.8(Uprtti).

Ki iP 0B ]? 05.5tle iP OB 17 2l+.3
Japan (n = Bo t<n).

Ltli iP 12 56 ,0.2
North of .A,scension fsland
(h = N).

Ki iP 13 15 :;6.T

LO 5Z lth.? C

10 53 43,1
10 54 06.9

1969
Nov. 6IGR

P
Mx
Mx
Ir{x

Ki iP

P
Mx
Irf:(

Mx
( cont. )

iPn
iSn
ise

Origin time = IO jI 29.
F,rcplosion?

De iP 11 15 09.b

Ki iP tI h6 oo.9
ipP Lr \6 zT.z

De iP 13- l+5 \5.1
Colonbia. h = 100 klo (Ki).

Up iP L3 26 29.6Ki iP 13 26 1T.gLIn iP t3 ?6 26.8
Mexico (n = tto *n).

"_i-_"-_Lg+tLry.
^ p-:-J3$-le*=Jt8o_

skFl M
- iSe 10 56 l+4.2

vne i(sx) to 5L 3?.8

iP r4 34 l+S.6

iP L\ l+2 36.j
i tl+ l+a llb.S
is 1l+ 43 54.2iT rl+ L7 34.5i tlr bg 16.3

nicr sec
IUx E I.1 13
Mx N 0,9 14
I{x Z L,9 ZOg = f6o km = 6.80.

Un iP 13 15 40.1
North of Ascension Island.
(h = N).

Ki iP 13 ZT Oj.3Um ip 13 26 40.g
fran (b = N).

Up iP 13 l,Z,[B.t C
ipP 13 53 20.3

mier sec
P zt o.L 1.0Ki iP 13 52 21.1
ípP 13 52 5,l+.l+

nicr sec
P zt o.L 1.0Ún iP t3 52 30.8

Ryukyu fslands" h = 130 lsn
( Ilp,Ki ) .
m = 5.6 (uprtci).

Ki iP tj Zl+ 23.9
tln iP 15 2h 03.8
De ip Lj 23 \6.8
Iran (h = N),

Up iP 16 38 t2.BKi ip 16 38 b9.9 ctirîr iP t6 38 e6.ODe iP 16 38 11.3
tran (h = N).

t.
iln iP

i
iP

Ki

lle iP tb l+3 a?.?
Northeest of Jan Mayen
(tr = $).

Up iP
i

20 31 16.1
20 3t 20.2
micr aec

zì 0.6 1.0E 3.6 rg
N l+.2 19
z 3.9 20

20 30 23.1+
micr see

zt 0,3 1.0E 2.T rg
N 3.7 20
Z l+.1+ aO

Ki iP
Um iP

t6 52 39.5
t6 52 2O.2

North of Ascension Island(tr = w).

.=, ,. isg = +o 55 oe.3-
Nortbwest Russ
il:;6;;";3'. iò;:"' ' r



Up = Uppsala, Ki

-5-
= Kiruna, Sk = Skalstugan, Um = Umeàr Ud, = Uddeholmn De = Delary

t969
Nov.

t969
Nov.

r

Up ip 18 lt] jT,j c
iPP rg b3 36.3is rB l+8 16
iss 18 51 28

micr sec
P83.05
P 7, 3,8 lr
P Zt I.l+ 1.0pp E l+.1+ j
PP$2.15
PP 26,5 6
PP ZI L,T 1.0
sEzgt2
s trr7 g

X{x E 2L ZA
MxN3lZO
MxZ2L20
p = I1BOO km = l+3o.

Ki iP 18 l+2 2l+.8 C
ipp r8 l+l+ Of
ipa 18 lrl+ 35
is 18 49 06
iscs LB 52 12

micr sec
P86.27pNlr.97
P ZTI 7p Zt z.l+ 1.5
PP E6.t 7PPN6.h6
PP Z l_1 7PP Zt L.3 1.3
S ELT 8
sN13L0
Mx E Zt+ L2
l[:( N 29 15
Ilx Z 33 Izp = !J_!0 kn = L6 I/Zo.

sk ip 18 h2 29.1 c
ipp 18 l+l+ A3.3

Lhn iP 1B l+2 06.2 c
iPP 18 l+3 l+8.8

8up
Ki

up i(P) oo 38 53.9

Up iPIe 02 0O 5Z.T
iPKS 02 0l+ 14.8

micr sec
PKS Zt O.! 0.9

Ki iPKP 02 00 39.3
micr sec

PKP Zr 0.1 1.2
sk iPKP 02 00 hg.2
Ilno iPI(P 02 00 \\.?
De iPI(P 02 0I 01.2
New Hebrides Islands
(n = a5 tn).

Un iP 02 ZO 29.3 C

,'iP'iP
2l+.6
38.0

07 32
0? sr

1D

20 01 16
20 01 23.1

Islands (fr = h5 tp).

20 ll3 00.2
20 l+3 Ot.9
micr see

zt o.r 0.6

Ki ePn
iSn

12 10 37
12 11 30.9

ilsl 12 1I Lg.j
p = 100 km = \.5".

Origin time = IZ Og ZT,

Ki iP zo 39 j7.6
i Z0 l+O 03.5

North of Ascension Island.
(ti = N).

Up iPKP At 18 3l_.2Ki iPiP 21 1g 23.g
De iPIC 2Ì 18 l+l+.?
Tonga-Kernad.ee Islands
(rr = 6oo tcn).

Up

Mx
Mx
Mx

( cont. )

nicr sec
E 2.1 22
N l+.3 23
z 3.8 23

18 hB 30De iP 18 l+2 00.5 C
Iran (h = 35 lm).
m=6.8rM=6.5(Uprri).

Up eP
i

Aleutian

Up iP

Islands 1h = 50 trn).

iPn 11 0ll l+?.9
iPx t1 ol+ 56.2
iSn 11 05 3l+.2&--*r-s:-tg;h
D = l+20 km = 3.8o.Skil ess 11 0B 4o

Northwest Russia,
68.2"N, 30.5"E.
Origin time = 11 03 48.
Extrllosion?



-6-
Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, th = Uneàr Ud = UclctehoLur, De = Delary

L969
Nov. ( cont. )

Ki ip 2a oB t+I.,
nicr sec

P zt o,r 1.0
Mx E 2.8 LT
tì{x N 3.1 23
I\4x Z 3,2 L7

th isKs 22 19 2\
Ilal"nahera (U = W).
M = 6"0 (Uprifi).

Ki eP 23 39 Ag
Haluahera (n = 6O tn).
Ki iP oI zz |g.z
IlaLuatrera 1n = eo kn).

Up iPKp 09 26 ha.? OisKP og 29 \g.g
i 09 30 2r.o

nicr sec
sKP z l.L 5
sKP 7,t 0,6 0.7Ki iPr(P a9 26 27.9
isKP og 29 26.9sk iPKP og 26 39.J.isKP 0g 29 [4.3De i(Prc) og 26 3B.oiPKP 0g 26 5r.3isp 0g 30 03.2

New Hebrides Island.s
(1 = fpO tm),

up i(P)

De iP

Ki iP

11 38 3g.g

tl+ 49 oB.5

18 ]'B 1b.3

1969
Nov. 10 Up iP 19 2l+ IO.a

ipP 19 2l+ 21.0
Ki iP 19 A3 2l+.3
Kurile fslands.
h = 40 kn (up).

oo 3T 32.6
o0 38 06.7
00 39 56.1

lra^n (h = N).

rr tt Ki ip oo 51 35.1
Aleutian Islancls
(u = 45 pr).

1l Um ip 0t 0g h9.?
ft."I1UpiP

Ill ]..H

Aleutian Islancis
(h = hj kn).

Up iP 06 o0 oz.T CKi iP 05 jg ]>6.6Sk iP 06 OO 19.\
tln iP Oj 59 l*B.T C
fndia (h = tl).

11 48 18.[
tt 11 Ki ip IZ zt+ 39.11Ud. iP tZ Aj 30.6 C

Kurile Islarids (6 = 6O *n).

" 11 ug iPKP 15 t+2 3O.5Ki ePKP Ij l+Z Zzsk ipKp I, \z 32.7
Um ipKp Ij \2 ZT.t DUd. epl€ Lj \? 36De iPKP Lj \Z lrt.5 D
New Britain (f, = ?0 hn).

tt tt Ki ip 16 1B og,?
micr sec

Mx N 1.0 l.j
Luzon (tr = 3O tn).

" 11 tln ip 22 \g LB.z

" rz De ipKp oL og a3.l+Fiji Islands (h = 610 kn).

12 Up iP
( cont. )

11 Up iP
Ki iP

ot I+T 26.7
oI 46 33.[ c

11

iPUp

10

10

is 18 20 11.2
il,gl 18 2t tI.Bsk iP 1g 19 13.5
i 18 20 00.1
iLg]- 1g 23 t4.otún iP tB t9 08.6
iss LB 22 0L.?
itgl l_B 23 09.?

De iP 18 20 3?.1+
Sval-bard. (h = N).
The clear tgt (KirSkrun) are
reuarkable n considering that
the paths are al:nost tangen_tial to the continental forder.

01 38 06.0



Up = Uppeal.a, Ki '. Kirunar Sk =

L969
Nov. (cont. )

Ki iP
tln iP
Ud iP
Kurile Islancts

-T -
Skalstuganr Um = IJmeà,

]'969
Nov.

Ud. = Ud.dehoJ-n, De = DeLafy

ol_ 37 21.0
oL 3? l+1.2
oL 38 11.9 C
(h = N).

L2 (cont, )
Ki

Iì{x
Mx

sk iP

Ifu iP
is

UdI iP
De iP

Up iP
Ki iP
th iP

m].cr sec
N 2,3 20
z 3.8 20

Ì9 19 30.2
i(PcP) tg 20 0l+.6

19 19 25.8 C

19 27 
'r19 19 51.\ C

t9 20 1l+.3 C
Aleutian fslantts
(u = 5o tn).
n=6.0rM=5.6(Uprt<i).

L2

ALeutia"n Islands.
Origin time = Ig Og Zg.

t9 20 20,7
t9 19 25.9
f9 19 53.0

iP 23 58 32.7

iP
ipP

P
1f
ipP

P

Up

Ki

iP

iP
iP
1y
iP
i

iP

Up

Up
Ki
thr
Ud

Up

L2

L2

T2

1l+

1l+

PZ'
MxE
MxN
I\tx Z

Ki iP
iPcP

t2 h0 lr?.t c
12 40 5l+.2
micr sec

zt o.2 O.T
12 l+0 03.1 C

12 l+0 09.6
micr see

zt 0.I 1.0
12 h0 38.1 C
]-2 40 22,9 C

L2 l+O 29,6
12 l+O 53.7
1z 4l o4.l+

De iP 12 l+1 10.1+
Japa4. b. = 25 kn (UprfirUn).
m = 6,2 (uprri).

Uci

sk iP
tln iP

ipP

13

13

tln iSKP 05 L9 38.5ucl iPKP 05 16 59.5isKP 05 19 50.0
Tonga-Ke:madec Islands
(h = 5b0 lm).

Up
nier sec

Mx E 1.5 ZO
Mx Z L.T lB

ite i(s) 08 1905
iPs 08 20 59iss oB 2? 13

Cbile (h.= N).

tlm iP

Up iP

Ki eP
i

12 t5 33.2

1l+ 02 02.6

rh iP 06 53 19.6
ItaLy (tr = 15 t<m).

ud iP
i

P tzl

lrb( E
( cont. )

t\ 56 ,7.7

t8 3lt 56.j.
18 3l+ 1?.1
18 3l+ 3b.5 C

18 35 o3.l+
rB 35 29.5

I3

13

Japan (6 = J0 kn). 13 21 20 22
21 20 29.2L9 19 53.0 c

micr sec
0.1 1,0
L.8 19
2,2 18
2.6 zo
19 18 58.6
L9 19 I+6.8
micr sec
0.2 L.5
2,5 23

Ud iP
Colombia (h =

Up iPKP
Ki iPIE

iSKP
( cont. )

oT oll U+,8
50 ton).

o7 56 36.9
07 56 31.8
a7 59 38.6

KiR iPn 11 orr 15.2
iSn lL 05 12.6

. ttgl ---+f-€ffihE
,i'P=l40kn=l+.9'.skf, ise 11 Og OB.7

Ll 06 26.3
Nor.blwest Rupsia,
6?.I+"Nr 33.2o8.
Origin time = LL OZ ,9.
Ercplosion?

1l+



-B-
Up = UpBsala, Ki = Kiruna, Sk = Skalstugan, Un = l}neàr Ud. = Ucldeholm, De = Delary

L969
I{ov. llr L969

Nov.
( cont. )
Ki nícr sec

sKP zt o,7 1.6sk eSKP o7 j9 5j{In iPKp 07 j6 3T,B
ipPI{P 07 jT 36.L
isKP oT 59 lt,t+ud, iPKP a7 56 37,7isKP oB oo 04.1De iPKP oT ,6 I+9,6

Tonga Isla,nds.
h = 230 kln (Urn).

th iP 09 b8 l+ù.5
Ud iP 09 48 5B.Ti 09 ì+9 A6,6De iP 09 I+8 5,6,9
Afghanistan-USSR.

L5 Up iP
sk iP
un i(P)
ud, iP
Turkey (h

02 59 48.6
03 00 33.0
03 00 25.5
03 00 00.5 D

= 6 km).

03 4r t6.i+
03 Ll_ 30.6

14

15 Um i"
ud iP

rb up iP
l-

16 08 
'h.g16 og 46.3

2L 35 L3.l+

iSn 00 O? tA.iffi
ise o0 06 53.0

Ll+

UPP

KiR
-1@

skn isx oo 05 h5.2
- iSe 00 05 5I.5ume @iSe OO 07 25.\

33.\ C

00 07 10.1 C

00 07 07.6
00 06 L?.1
oo 06 l+8.5
00 06 32.0

ud'l iPe
iSn

(cont. )

0o 05 h2.7
oo 06 32.6

Ki
sk
ttn
Ud
De
Iran

iP
iP
iP
iP
iP

(h=

i(sg) oo o? 30.2
DeA#'6it--€o-o$-oJ-Jl"

Nonreg{6-EEr-[éd
66 r/z"N, s tiz
Origin tinè = 00 03 16.

HK /ípn 12 tB ot.?
iSn 12 19 OO.O

/ --tt e]-_---re_19_l9Fb./ ^ D=530km=4.8".
Skfì eSg 12 ZI I+g

à;3bt":,$8;:",
Origin time = LZ 16 l+7.
ExpJ.osion?

Off southwest coastE
Nornray, 58.loN, 6.ooB.
Origin time = 15 ì+5 ZO.

Up

15
I

I upP iPn 09 tB 23.9 \- iPe 09 tB 25.t+
\ ise 09 18 45.0
l_ffi
| ,l:d9 iPn o9 rg 5o.i
l/ iSn 09 19 31.0
I iSe 09 t9 l+5.5
l--Qer- ise 09 zo l+2.9

6o.3oN, 2o.IoE.' t
Origin time = og IT |i6. I
Und.erwater explosion. J

iPs 09 rB 33n
iSe 09 18 5l+.h

l,- uurr^oî' .Bothnia,
,f- 60.3"11, ao.l+tE. 

-

/ I 0rigin tine = 09 18 o\.( | Untlerwater e:rplosion.
I It appears likeLy that the
I read.ings at Sk and Un

\ telonS to a ttifferent event.
- 

--- 

---10 up iPH

4o rm).



Up = Uppsala,

-9-
Ki = Kinrna, Sk = Skalstuga,n, IJm = tlneà, Ud = Utld.eholm, De = Delary

l:969
I{ov.

ll

L6

L6

Up iP 09 38 12.9
Greece-Albania.

Up iP 10 42 34.?
i 10 42 \1.2

Ki iP 10 h2 3O.g
Sk eP IO ,+Z Az
Un iP I0 42 3?.1
El Salvador (n = 80 kn).

up iP lu 31 bO.8
ALeutian Islands
(p = l0 kn).

Ki iPKP L6 39 3?.9 C

i 16 39 l+5.2
nicr sec

PKP ZI A,L 1.0
ttn iPKPa 16 b0 06.8
llew Zealand (h = N).

Ki iP 20 06 19,2
Alaska (u = 3o *n).

sk iP 2a o7 58.5
ud iP 20 o8 11.5 C

Up iP 20 50 32.I

Up iPKP 01 02 21.1 D
i 0I 0A 2l+.1

micr sec
PKP Zt 0,3 0.7

Ki iPKP 01 02 04.5
sk iPKP 01 02 1\.5 O
ttn iPKP 01 02 08.? O

i 01 02 15.1
Ud iPKP OL 02 22.8

i 0r 02 26.9
De iPKP 01 02 31.3

i 01 02 \0.9
Ker^nadec Islantls
(tr = 3\o tn).
îhe ctilatational motion of
PKP is preceded. by a snall
compression at Ud.

Up iP 05 33 l+1.2
Ki eP o, 33 2,+
ud iP 05 33 51.0
Leyte (u = Bo trm).

( cont. )
KiK isn

- D=l*3Okr'=';.fr:
skÉ Mu
UnÉ esg t2 1I \5

iP 13 02 02.1r
micr sec

Mx E 0.7 17
Mx N 0,5 15
Mx Z 0.7 L5
iP t3 03 02.1
Islantls 1tr = LO tn).

].:969
Nov. 17

I

ú

Ud
Kurile

uup
Ud

12 09 53.7

t5 36 39.5
15 36 13.4

18 0? 06
18 07 58.2
1h = 6o t<n).

l-9 01 04.7
t-9 02 00.0

22 39 39.2
22 38 5\.3
22 39 l+5.8 c
22 l+O 03.8
(u = 50 rn).

23 32 33
23 32 55.2

13 18 29.2

16

t7

iP
iP

T7

16

L6

17

T6

I7 UP
Ki

sk
Um

Ud
De
Sinki

L7

Ki eP
Ud iP
Kurile Islands

Ki iP
U'I iP
Aleutian Islands
(tr = 4o kn).

Up iP
Ki iP
Uci iP
De iP
Kurile fslands

Urn eP
Ud iP

Ki iP
Aegea^n Sea.

iP 2L 36 r5,3
iP 2L 36 13.3 C

i 2t 36 20.3
iP 2L 36 36.5
iP 21 36 07.7 C

iP 21 36 31.9 C

iP 21 36 32.! C
ang (h = 70 km).

77

I7

Nortlwest Ruqsia,
69.3'N,30.6"8.
Origin time = 12 08 Ol+.
Explosion?
This event is especially
strong in this series
fron NW Russia.

KiR- iPn
(cont. )

12 og 06.7

LT

18



-10-
Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = theàr Ud = UddehoJ-n, De = Delary

L969
Iilov.

]:969
Nov.

fl

tt

iP

iP
1

Up

1B sk iP rb 0l+ 54.8
Lrn iP l-!t 05 10.?
Ud iP Il+ 05 03.8
Mexico (n = t6o rn).

ud. iPKP 21 05 06.1
De iPKP 21 05 16.h

í 2t 05 26.5
Tonga Islancts (tr = N).

Up iP 21 11 31.3
ipP 21 11 l+3.1

micr see
P Zt 0.1 0.7
It[x 7. 2.0 L6

Ki iP 2t 10 [6.8
ipP 21 10 59.3

mier see
P Zr 0.1 1.0
Mx E I.'( 19
I{x N l.lr 18
Mx Z 1.8 15

sk iP 2L tI 22.2
un iP 2l IL O7.2

ipP 21 11 19.3
Uct iP 21 11 3?.8

ipP 21 11 l+9.6
De iP 2I lL ,7.6
Ktrile fs1a.nds. h = l+5 m
(UprKi fltttrrud).
m = 6.0 (uprri).

21 39 
'8.221 [0 3l+.2

2L I+O 57

L3 29 48.9 O

20 09 38.9
20 rO 26.7

18

1g

1g

T9

ud i(se)

Up iP
1

iPP

PZI
Ki iP

iPP

P Zt O.r 0.9
sk iP 08 55 01.B

iPP 08 57 30.3

08 50 00.5

oB 55 06.? c
08 55 12.8
08 5? 38,1+
micr sec
0.1 0.9
08 5I+ 27,7
08 56 l+I.6
micr sec

08 jh llll.h c
oB ,5 37.7
08 55 1\.lr
og j5 2r.6

20 Ki iP
Um iP
Ud eP

20 Up iPL 23 56 l+0.2
Lpz 23 56 \5.t
is o0 05 21

nicr sec
P2 7.t O.I 0.6
Ì4x E 2.O 1B
l,lx N 2.2 L6
Mx ZZ.7 U
P = J100 km = 6l+".

Ki i(P) 23 i5 l+3.8
iPl 23 5' l+7.2

Itn iP
i

Ud iP
1

Sea of Japan (tr = heO uo).
m = 5.3 (Uprfi).

Up iP 13 2b t5.B
Ki iP 13 2,+ L6.6
tln iP L3 2ì+ I3.2
uar iP L3 2\ 26.0
Sunatra (u = 3O rn),

Ki iP 03 5\ 20.2
Banda Sea (h = 630 Xn).

up iP 13 24 t6.B

iP2

P2
Mx
Mx
I{:(

SK iPl
iP2

Um iPl
iP2
1

iS
(cont. )

23 55 5l-.3
micr see

zt o.3 r.2
E 3.0 23
N 2.O 20
z \.3 23

23 56 t3.8
23 56 L1.ll
23 56 Lt+.T
23 56 l.B.z
23 56 23.7
00 0l+ 2?

08 t? 5lr.g I

rhÉ ise 08 18 35.2

08 16 3B.g

Origin time = 0B 14 32.
Reaclings at Bergen
iacorporated in the
solution.

20



-11 -
Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Uue6,r Ud = Udd.eholm, De = Delary

1969
Nov.

L969
l{ov, ( cont. )

Ki
P
P
P
P

(cont. )
rh iss 00 0B 35
Uct iPl 23 56 37,6iPz 23 56 r$.7
De iPl 23 57 02,I

í 23 57 L6,r
Kodiet, Islanè (U = w).
m=6.21 M=5.5(UprKi).
Double P, PL and P2, ll.6
sec apart in average, P2
bigger than Pl.

Up iP 0o 2h \3.6
i oo 2\ 52,7Ki iP 00 23 t+9., c

nicr sec
P Zr 0.L 1.0

sk iP o0 2b 16.3 c
tîn iP 00 2h L7.2 C

Uct iP 00 24 h0.?
Ko&iak Island (tr = n).

Up iP 0o b0 23.6 c
i oo bo 3o.TKi iP 00 39 29.7 c
i o0 39 36.?

nicr sec
P 7,t 0.L 0"9

sk iP 00 39 56.0
Ún iP 00 39 57.8

i 00 40 0ll.?
ud, iP 00 b0 20.?

i o0 l+0 25.9
Kotliak Island (U = tO Xn).
Double P.

Up iP OZ L7 52.1+
i 02 18 00.0
is 02 27 55

micr sec
P83.05
PN]..25
P Z 15 7
P Zt L.6 L.O
s E6o 15
s N130 17
l,fx E 250 20
Mx N 6oo 22
ldx z 260 22
D = 9]00 ls = 82o.

Ki iP 02 L7 56.t c
i o2 18 0l+.1+

iPP 02 21 01
is 02 28 03

(cont. )

2L ttn iP
Ud iP

2l Up
Ki

PPE118
s86010
9N7311
Mx E 200 L6
Mx N 310 20
Mx Z 23O 16
D = 9150 kn = 82 If 2".

sk iP 02 LB 09.2 c
i 02 18 17.g

Un iP 02 17 50.1+
i 02 18 05.?
iPP 02 20 

'gUd iP 02 18 03.8
i 02 18 lt.l+

De iP 02 18 01.0
i 02 18 03.3

Sumatrs (h = 2O trm).
m=?.5rM=?.8(UprKi).
A strong onset follows the
first P after 8.1- sec in
avera,ge (uprfi rskrud),
either a cloubLe P or a pP,
in the latter case the
clepth becomes 30 kn. This
is the third largest shock
in t969, the other two
being Feb. 28, Atlantie
Ocea.n, M = ?.9r and Aug.
ILn Kurile fslandsn
M = 8.1.

02 l+I l4l+.0

02 ù1 5l+.1+
Sr:matra (h = N).

iP 02 l}3 1?.9
iP 0z I+2 23.8

micr sec
P zt o,I 0.9
iP 02 \2 

'L.,+Islancl 1u = 35 tn).

P
sk iP
ttm iP
( cont. )

nicr see
ElI 9
N h.3 7
7,26 g

7,t 2,4 1.0

08 23 31.b
oB 22 l+6.2
micr sec

zt o.l 1.0
oB 23 25.'+
08 23 06.2

iP
iP

SK
Koctiak

tt zr up
Ki



-l,2-
up = uppsala, Kí = Kirì;lnar sk = skalstugan, iJm = umeÉ,r ud = uddehoJ.rn, De = Del_at.J,

l:969
Nov. 2t

2t

( cont. )
Ud iP

ipP

]969
Nov. 22

Kurile Islands.
h = 35 kn (Ud).

ud iP oB 26 56.8 D
i oB 27 oB.T

up iP 0g 08 20.0
Ki iP og o7 35.1 C
Uno iP 09 o7 55,'t+
Uci iP 09 08 26.I

ipP 09 0B 3?.6
Kurile Islands.
tr = l+5 kn (Ud).

up ip ].t 31 L3.5
Ki eP 11 30 5?Ud. iP tI 3I l+9.0
Kurile fslands (h = N).

ucl iP 15 03 b0.?
Nevad.a.
Underground. e:rplosi on.

(cont. )
Ud ipP 1t 3l+ 28.0
De iP 11 3\ 35.1
Kurile fsLands,
tr = lr5 kn (Ud).

Ki iP r\ 22 55.6sk iP t\ 23 aa,B
un iP II+ 23 22.2
Ud. iP t'l+ Z3 l+7.2
De iP th 2! to.L
Kodiak Island, (fr = e5 h0).

0B 23 36.9
08 23 l+6.8

Ll 3b 1o.O
11 33 2L.0
11 33 l+3.9 c
11 3\ 15.2

22

Ki iP
Um iP
Ud iP
Band.a Sea

Ki eP

15 15 h3.1
V $ l+7,7 c
t5 L6 05.1

(tr = 330 tn).

15 3\ 55

2L

2y'
t/

2L

22

Ke:madec fslancls (5 = f0 kn).

ud iP 15 l+ll 56.9

Up iP 1? 0t 32.3 C

Up iPKP t9 l+T 10.3
um iPKP tg \7 07.7
UCl iPKP 19 h7 O8.B
De iPKP 19 \? 20.3 c
Tonga Islands (h = w).

Up iP 20 39 33.9sk iP 20 4o u.gUm iP A0 4o t?.2
ud iP 2a 39 l+j.O
Greece (tr = 6o tn).

up iP 23 Lg 38.2 C

í 4 19 l+l+.6
iPa 23 23 ZO
is 23 2T 

'tiPrPf 23 \g A\.2
nicr sec

P E 7.3 10
P NI7 9
P 225 Bp Zt l+.2 1.5
s 836 13
Mx E 350 At
Mx N 350 2A
Mx Z 22O 20
o = 66oo kn = 59 r/zo.Ki iP 23 l_B l*1.9 Cis 23 26 07

( cont. )

22

22

Up

Up

Ki
sk
Um

Ud
De

iP 2t l+Z 2O.9

iPKP A5 ZO I2.g c
micr sec

PKP Zt O.2 0.6
iPKP O' Lg 55.L
iPKP 05 20 oh.5 c
iPKP 05 20 00.2 C

i 05 20 02.I
iPKP 05 20 tl+.h C
iPKP 05 20 23,9 c
i o, 20 3o.T

05 )+O 32.2

06 29 o8.5
06 30 oo.o

Kurile Islands.

up iP 06 50 o2,7
ud. iP 06 5c oB.g
Kurile Island.s.

iP

Ki iP
Ud iP

22 Up iP
Ki iP
Un iP
Ud iP
(cont. )



_L3_

Up = Uppsala, Ki = Kirunal Sk = Skalstugan, Um = I.lneàr Ud = UddehoJ.:n, De = Delary

L969
Nov. ( cont. )

Ki
P

P
P
P

1969
Nov. 2322

sk
tltr

s Egl 16
FIX E 3LO 20
Mx N 360 20
IIx z 23O 19
P = JJ00 h E 51 I/2o.
iP 23 19 2O.5 C

iP 23 Lg 0g.6 C

iPP 23 2T L9
is ?32657
iPfP' 23 l+9 09,6
iP 23 19 \0.1
í B 19 l+2.1

De iP 23 20 04.6 C

up iP tl h8 15.9
Ki iP r:- l+8 l+9.5

micr sec
P Zr O.l 1.5
l4x E 0.7 12
tifx N 0.8 th
Mx Z 0.6 t2

sk iP 11 48 53.0
tln iP tt hB 18.6
Iran-USSR.
Origin time = ll Ll l+l+.5.

Uct iP 1l+ 01 32.2 C

uar iP 2t 52 58.5

Up iP 02 11 16.5
Ki iP 02 1t 09.5
ud iP 02 11 30.7
Tibet (tr = t0 tn).

up iP 03 06 o8.lr

Up iPKP o\ 50 26.2
South Atlantic Oeean
(h = N).

ud iP 11 \3 Où.5

ud iP 15 51 03.?
i 15 51 22.O

Iran-USSR (n = 50 trn).

nicr sec
E l+.1 9
$i0 9z2r g

zt 1.4 1.0

23

23

2ll

2l+

2I+

zlt

2I+

23

23

un

23

23

Kamchatka (u = u).
m= 7.2, M = 7.6 (Uprfi).

up iP 00 03 \8.5 c
ud iP 00 03 56.0
Kanchatka (h = N).

Up iP 00 58 b5.3
Ki iP 00 5? lrB.9 c
sk iP oo 58 2?.1
Ual iP 00 58 l+8.2
Kancbatka (Ìr = 30 kn).

Up iPKP ol+ 28 50.5
micr sec

PKP Zt O.L 1.0
Ud iPKP OI+ 28 ,2.2

i 0t+ 2g ,9.,
De iPKP 0l+ 29 02.0
Tonga-Kemadec Islands
(tr = 5O tn).

up iP 0? 19 \8.2
Ki iP 07 L9 O2.g

nicr sec
Mx E 1.1 20
I[)( N 0.8 19
Mc Z 0.9 1T

Um iP 07 L9 23.3
u.t iP 07 19 54.8
Kurile fslands
(rr = \5 1s).

Ki eP 11h?50
ttrn iP U 4? 19,2
Ud. iP 11 l+? 26.3
fra,n-USSR (tr = l10 tn).

2t+ Up iP
i
ipP
iPP
iPPP
is

P
e

Mx
Mx
Mx
f=

Ki iP
ipP
isP
Lva
iS

P
S

S
( cont. )

17 30 50.2 D
1T 30 51.1
u 31 18.5
u3230
aT 32 5T
t7 36 50
micr sec

Zt 0.7 0.5
N 0.8 l+

E r.7 13
N 1.9 16
z 2.6 ll+

h6oo tn = t+l t/zo.
17 30 5?.1+
LT 3l ?5.9
1? 31 39
t7 32 5T
rT 36 55
micr sec

Zr 1..0 I.0
E1.15
N0.B 5

23



-lb-
Up = Uppsela, Ki = Kirunan Sk = Skalstugan, Un = Itrneà,

L969
Nov. 2r+ (cont. )

Ki nicr sec
![r( E 2.7 10
It{x N 2.1 B
Mx 7, 2,1 l0
p = 1165O km = \2o.

sk iP 1T 31 1\.9
i u 3t 16.0
ipPP LT 33 33.2

tn iP t? 30 ll?,5
i 1? 30 l+8.3
i 1? 3t 10.1+
iSCP LT 36 25
is r7 36 \7
i 173911
iss rT 39 ,+j

Ud iP r7 3t 06.?
i u 31 o?.8
ipP 17 31 35.1

De iP I? 31 0b.lr
ipP 1T 31 31.8panir. h = 140 kn (uprKi,

Ucl, De).
m=6,2rM=5.1r(UprKi).
M uncorrected for foca.l
depth. Double P, snalJ-
and. large, separatecl by
1.0 sec in average (Up,
SkrIJnrud).

Ud = UdclehoJ.n, De = Dela.rry

t969
Nov. 21l ( cont. )

Um ipKp ZI I+9 al+.j
isKP 2t 51 5g.t

ud iPKP 21 l+g 24.3 C
iPKP 2t l+9 3I.1
isKP 21 52 Lz.g

De ipKp Ar L9 33.6
Fiji Istanals (h = 590 kn).
AJ-l reported. PKp phases are
very sharp and clear, but
obviously they belong to
two different branches, one
conprising Ki rUnrSkrUd.
(seconci Pt<P)r the other Up,
Ud (first pKp), De.

iP 22 tg \2,t
iP 22 Lg 50.8 C

iP 22 rg 5g.r+

2l+ Sk
Ud
De

21 21 11.8
21 20 l+6.0
uier sec
0.1 1.0
2L 20 36.5
2L 2l Oz.tl
2L 2L LL.6
2L 20 

'7.221 2L 16.0
(h = N).

2L 29 33.7

21 3l+ 33.6

Up iPKP Zt \9 zj.j
isKP 2L 

'2 
tl,.5

Ki iPKP a1 l+9 L8.l
isKP zL jL t+6.L

nicr sec
PKP 7.t 0.2 L.2
sKP Zt O.5 1.9

Sk iPKP 21 l+9 28.0
isKP 2t 52 O3,2

(cont. )

ud iP 22 22 21.3 C

Hindu Kush,

ud iP a2 l+9 38.1

Up iP 23 OZ 22.I
ipP 23 02 30.0is 23 ro 55

micr sec
P 7,0.6 ll
P 7.t O.L 0.5
sN1.85
s zL.3 6
Mx E 2.\ 18
I{x N Z.T t9
Mx Z 3.0 19
p = J100 km = 6h".

Ki iP 23 01 2'1,7 C

iPP 23 03 36
is 23 0g 18

micr sec
PN0.66
PZI,26
P Zt 0.3 l.L
PPN0.56
sEt.58
sN2.Og
s z o.B 6
Mx E 3.2 22
Mx N 2,8 22
l4x Z 3.9 22
D = 6200 km = 560.

( cont. )

2l+

2l+

2lr

2\ Up
Ki

sk
Un

Ud
De
Davis

iP
iP

PZI
iP
iP
i
iP
iP
Sbrait

Z,+

2\

Z,t



-L5_
Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = IJrneàr

( cont. )
sk iP 23 01 55.0rh iP 23 01 56.3 c

is 23 10 11
Uct iP 23 02 18.8

ipP 23 02 27.o
De iP 23 02 L3.1
Kodiak Islaad. h = 30 kn
(Uprua).
m=6.2tM=5.5(uprKi).

ud. iPKP 01 51 10.9
Fiji Islanas (h = 590 hn).

Up iPKP 05 07 2l+,2
i 05 07 33.8

rricr sec
PKP Zt O.2 0.6

Ki iPKP 05 0T 0l+.3
i 05 a7 10,5

sk iPKP 05 O7 U.3
Ltn iPKP 05 0? 12.3

i 05 07 tg.5
Ud iPKP 05 OT 26.11

i 05 07 36.5
De iPKP 05 0? 3b.8 C

i 05 07 \\.9
Kemadec Islands (tr = 3O tn).
Tbe tine ùifference between
the tvo phases repor-ted,
shows a stead3r increase with
epicentral d.:istanee,
correspond.ing to d.ifferent
PKP-branches.

sL iPKP OB 
'3 

59.2
tln iPIe 08 53 5l+-7
ud iPKP 08 5\ 08.1

Ud eP 09 0l+ 29

Up iP 09 22 30.7
ud iP 09 22 I+9.7 C

Iran-USSR (U = N).

ud iP 13 59 0?.8

Up iP 19 l+l+ 03.3
Ki iP 19 l+3 tT.5

micr sec
P 7,t O.r 1.0

ttrn iP 19 l+3 38.5
Ud ip 19 hU 09.6
Kurile Islands (h = N).

21 23 16.1+ C

2t 23 16,5
Aleutian Island.s
(rr = 35 nn).

ud iP 21 27 
'2.5Up iPIP 00 01 39.0

i 00 0r 51.2
Ki iPKP 00 01 20.5

uicr sec
PKP Zt O.r 1.3

sk iPKP 00 01 35.1 C

i oo 01 h4.2
Un iPKP 00 01 30.1 C

i 00 0t 37.1
uai iPKP 00 01 b1.5
Nev Zealand (tr = 200 kn).
Sane remark applicable as
for Nov. 25, 05 0? (Up"
SkrUm).

26 Ud. iP 03 10 28.0

Uct = Ucldeholm, De = Delary

L969
Nov. 2l+

1969
Nov. 25

2'

26

25

2'

Up iP
Ud iP

Aleutian Islands
(u = \5 r<n).

ud. iP og 18 0\.6

Up
micr sec

I{x E 1.0 2L
Mx N 1.8 22
Mx Z 2,0 2I

Ki iPKP 13 03 01.5
micr sec

I{x E 1.8 22
ldx N 1.3 20
Mx 7, 2.I 2I

Sk ePKP 13 03 19
Un iPKP f3 03 15.6

ePKS 13 06 30
Ud. ePKP 13 03 20
New Hebrides Islands
(u = 30 i<n),
14 = l.B (Uprtri).

Ki ePI(P Ih b6 16
sk ePKP 1l+ h6 30
uat iPKP 1l+ b6 31.9
New Hebrides Islands
(5 = 35 trn).

Ki iPKP lb 55 58.b
Nev Hebrid.es Islands
(h = f0 kn).

26

26

2'

25

2'

2'

26



L969
Nov. 26

t' a6

-]:6-
Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Umeà, Ud = Uddeholm, De = DelaJry

1969
Nov. 27 (cont. )

Um ipKp 20 1l+ 1?.1
New Hebrid.es Islancls
(u = 3o tcn).

2r og 53.9
2L Og 22.8
2r 09 36.t
21 10 00.6

Ki iP of 36 10.1
i 01 36 1\.0

ud iP 01 35 l+!.5
De iP Or 35 26.2
fran-Ixaq (tr = t5 tsa).

28 Up iP 13 58 50.6

Up iPKP 15 0T 11.1
micr sec

PKP 7.t O.L 0.6
Ki iPKP t5 06 5g.g
ud. iPKP 15 0? 13.1
De iPKP 15 07 22.3
Tonga-Kermad.ee Islands
(n = 3Bo tn).

De iP tg 59 38.5 c

IIn iP 20 30 38.6
ud iP 20 31 l_0.9
Japan 1tr = 60 tn).

Ud iP 16 2! 38.1+

Ki iP t6 52 58.3
Alaska (tr = t3O trn).

Up iPKP 18 3\ 08,8
South Sandnich fsland.s
(b = N).

Up iPKP tB lt' 01.6
micr sec

Mx E 1.0 18
Mx N 2,6 2l
Mx z 2.6 20

Ki iPKP tB l+5 29.0
mier sec

Mx E 1.1 IT
Mx N 2.O 20
Mx Z 3.2 20

rjn iPKP 18 \5 18.b
iss 19 0h 09

ud. iPKP 18 L5 00.1
South Sand.wich Is1and.s
(h = N).
M = 6.0 (uprri).

ual iP 20 5B 2\.o

Ki iPKP 2L 36 57.5
New Hebrid.es IsLands
1u = t5 tn).

Ud iPn 01 03 35.9
iPe 01 03 11.4
iSe 01 0l+ oT.i+
D = 22O lrm = t.Q-.

Origin time = 01 03 01.

Up iPKP 03 Z6 ,+5.9
Ki iPKP 03 26 3t.6
Sk iPKP 03 26 l+z.t
IJh iPKP 03 26 38.1
Ud, iPKP 03 26 l+8.6
De iPKP 03 26 b9.0
New liebrides Islands
(n = tlo *n).

De iP 11 h9 52.6

Um iP 12 3t 59.0 C

Ki iPKP
SK iPKP
(cont. )

20 tl+ 11.9
20 l.l+ 22.7

27 up iP
Ki iP
t}n iP
Ud. iP

26

26

28

fl 26

26

27

28

29

27

27

27

Up iP
ipP

Ki iP

P
ttrn iP

ipP
Ud iP
(cont. )

16 22 2r.B
16 22 3r,7
16 2t 32,j
nier sec

zt o.r 1.0
L6 2! 55.3
16 22 o8.l+
L6 22 26.3 c

Nortlwest Ruqsia,
67.5"Nr 33.1"8.
Origin time = 12 \3 0h,
Explosion?



-LT_
up = uppsara, Ki = Kiruna, sk = skalstugan, ttn = umeàr ud. = uddeholm, De = Derary

L969
l{ov. 29 ( cont. )

Ud ipP L6 22 I+O.tr
Kurile fslands. 6 = !0 loo
(UprlhrUd).

];969
I{ov. 30 Ud iP

]'
19 18 3l+.h
19 18 37.4

29 up iP 16 5h 4lt.9
tttn iP L6 j\ A3.Il
ud iP t6 5h 4B.o
Japan (tr = 5O fn).

29 Utt eP ZZ I+7 iL

30 up iP 03 39 55J ciri 03 t+g :ti 03ro57
itgt 03 51 29

m].cr sec
P Zt O.g 0.5
MxE0.T,
Ir{x N 1.3 b
Mx T. 0.9 j

Ki iP 03 39 3g.g c
ipn 03 l+0 38.?

ltLLCr Sec
P 7'r 1.3 0.?

sk iP 03 b0 10.b c
iPP 03 u. 33.2ttn iP 03 39 l+0.0 C
iRe 03 53 0r

ud iP 03 r+0 ll.6 c
De iP 03 ll0 t9.5 ei 03 l+1 ]?.5

ipn 03 41 \3.6
f#aln SSn.

,y' = 7,o (uprtci).
/ Undergror:nd e:cplosion.

V A Kazakh explosion of tbe
same magnitucte ras mad,e on
January L5, L95j, tbese two
being the largest in this
series so far.

Up iP
i

Ki ip
Sk eP
Ih iP
Japan (h =

Up íPKP
Cnile (h =

olt 23 4I.o
0b 23 59.1
0b 23 12.9
0l+ 23 l+3

o\ 23 aa.II
50 hn).

08 00 04.6
LLo kn).

08 32 07.8

!'farkus Eletb
October 29r 1970

30

iP



tu

t!

Seisnological
Uppsala

Institute
t" f;, e,:

SEISMOLOGTCAL BULLETIN

UPPSALA, KIRUNA, SKALSTUGA,N, UMEA

UDDEHOLM and DELARy
Uppsala
Kiruua
Skalstugan
ttrneà
Uddeholu
Delary

Ud. iP
De iP
Crete (h
m=5.8

Up iPKP
( cont. )

(up):
(ri ):
(sr):
(un):
(ua):
(Pe):

- 50 hn).
(up,Ki ).

5915r.5'ru, r7ls7.6'e;
67"50. l+'N, zo|,z5.otEi
63:31+.BtN, t2"16.BrE;
63]118.9 tt't, 2O'1L.2 t E;
60"05.l+tN, 13136.lrrn3
56"28.2rN, 13'52.atEl

DECEMBER 1-31r1969
aaltaa.taaatataoaaatlorirloot

h=14n
tr=JpOn
tr=180n
h=16n
h=2\0n
h=150m

t969
Dec. 1 ud iPKP 02 3l+ 53,7De ipKp 02 35 oB.T

Fiji Islands (h = 600 kn).

Ud iP 09 15 0l+.9

Up iSe 12 0O 1?.3
Un iSS 12 OO l+9.2
Ud iLSL 12 Ot A1.O
De eLeJ. 12 01 l+6

Esthonia. Explosion?

iP 13 LA 5l+.3

(cont. )sk iPre
Ud ePKP
South Saadwich
(u = t6o tn).

ttlupip
ipP
is

1969 1

Dec. I
20 53 b8.3
20 5l trtr

fsla^ncls

22 25 06.5
22 25 2O.8
22 3\ 06
micr gec

Mx E 2,O 18
Mrc N 2,3 19
Mx Z 3,O 19
D = 7850 krn - ?O I/2o.
iP
ipP

ipP
Um iP

ipP
is

Ud iP
ipP

De iP
ipP

Leeward fsland.s. h = 60 kn
(Up rfi rSk rUm rUd,rDe ).
M = 5.8 (uprt<i).

" z Ki ip 04 2t l+B.o
Iknchatka (tr = tU).

" z sk e(se) 09 ,T og

r. Ki
uit
De
Iran

iP
TE
(n = 3o tn).

Ki iP
sk iP
Kod.iak Is].and

Up iP
i

Pzl
Ki iP

Pzl
sk iP
Un iP

i

13 12 32.8 c
13 12 16.6 C

20 07 55,0
20 08 23.1

(h = N).

20 23 27.3
20 23 l+2.3
micr sec
0.1 0.5
20 zl+ 36.1 c
mier sec
0.1 0.6
20 zl+ 06.1 c
20 2\ A0.6
20 2\ oj.I+
20 23 3\.8 c
20 23 02.0

22 25 09.1+ C

22 25 29.6
mier sect 0.1 1.2l+.6 18
3.3 19
5.r 18
22 A\ l+9.o
22 25 Or.7
22 25 LO.1
22 25 27,5
22 3l+ 2,+

22 2l+ I+9.9 C
22 25 06.9
22 2\ ,+9.1+

22 25 06,3

Ki

PZ
MxE
MxN
MxZ

sk iP

20 53 \3.8



Up = Uppsal.a, Ki = Kirunar

-2-
Sk = Shalstugan, un = iJmeàr Ud. = Udcieholn, De = De1ary

L969
o:"'

t969
Dec.Ilp i(P)

Up iP
ipP
ix
is

P
Mx
úc
Mx Z 3,2 20
D = 10200 krn = !2o.

Ki iP 18 0g l+3.8

Lt+ ,t+ 26,3

18 10 03.3
18 10 2B.B
18 ro 45.6
18 20 5L
nicr sec

zt 0,L 0.9
E 1.8 19
N 2.1+ 20

l8 10 10.9
tB rú 26.9
18 20 1?
mier sec

18 to 06.5
l-8 10 33.0

Up iP 19 13 o0.l+
ud iP 19 13 12.7
Japan (tr = 35 nn).

Ki iP 22 53 5I.3
Ual iP 22 53 l+0.3
rran (h = N).

Up iP oa h0 a6.h
i 02 llo h3.3

Ki iP 02 40 52.8
sk iP 02 r+o 56.7
Ud iP 02 l+0 l+0.9
lÍest Pakistan (h = N).ipP

ix
iS

P 7.r O.I 1.1
sEL.8g
sN1.611
Mx E lr.3 18
ldx N 2.5 tB
lfx 7.2.h 16
D = 98oo km = B8o.

Ki iPn
iSn

uct i(se)

Up iP
Ki iP
sk iP
Um iP
Ud iP
De iP
IGnchatka (h =

Up iRe
Ud iPe

ise

11 01 36.8
rL 02 36.2

11 31 lb.B

12 tt5 og.ll
12 l+lr 16.9
t2 l+\ 53.7
12 l+L Lz.lr
12 l+5 13.9
12 l+5 36,9
35 kn).

13 50 13.3
13 49 58.7
13 50 18.5

iI,e] 11 02 :b.8p = 5h0 km = l+.9'.
sk i(se) 11 05 31"6
Northwest Russia.
Origin time = 11 00 21.
Extrrlosion?

sk iP
ipP

ttlo iP t8 09 50.?
ipP
isKs
iS

Ud iP
ipP
ix

De iP

18 10 1?.3
18 20 0g
rB 20 26
18 10 to.l+
18 10 35.1
18 L0 53.1r
18 10 1?.g

Itfindanao. h=100kn
(UprKi,SkrllnrUd).
m=6.0rM=5.9(Uprri).
M uncorrectecl for focaL
depth. Tbe clear phase marked
X (uprrirud), in average lr2.B
sec afber P, is too late to
be sP and is probably p of
another shock in the sane
place.

Ki iP 18 zl+ z3,T c

Up iP IB 2l+ 23,2
Ki iP t8 2l+ 3z,T C
tlB iP 18 2l+ 21.5
Ud iP IB 2\ 39.3 C
Fintlu Kusb (h = 210 kn).

Ucl iP tB A? L3.9

iRe 13 j0 ?7.5
D = L70 km = L.5".

Origin time = 13 l+9 30.
Explosion.

ud iP t6 ,z oa.t
Hindu Kusb (h = 210 kn),

19 44 110.6

19 ll4 l+?.I
19 l+5 l+?.8

oo 'l+6 zz.L
oo 46 l+6.7
micr sec

zt 0"1 0.6

iP
i
i

iP
ipP

P

Up

( eont. )



Lh = UBpsaJ.a, Ki = Kiruna,

-3-
Sk = Skalstugan, Um = Ilned,, Ucl = Uclcleholm, De = De1arry

L969
Dec. (cont. )

Ki iP
SK iP
Um iP

ipP
ud iP

ipP
De iP

L969
Dec.

oo \6 22.2
00 l+6 39.1
00 b6 18.1 D

oo h6 43.5
00 lt6 3b.o o
00 l+6 58.9
00 l+6 32.?

sk iPKP 08 41 28.2
ttn iPKP 08 t$ 22.9
ud iPr(s 08 b5 02.3
New Hebricles Island" (U = N).

iP 10 06 03.8,

,

5

5

,

Up
Ucl
De

ud

Andaman Island,s.
h = 100 kn (UprUnlUtt).

Up iP 03 L6 zZ.,
Ki iP 03 t5 56,9tln iP 03 16 oj.B
u.r iP 03 16 28.5
Mariana Islanals (h = t't).

iPKP 03 30 32.5 C

iPKP 03 30 3b.g
iPKP 03 30 [5.1r

iP 03 55 l+I.3

Up iPKP2 ot+ ,7 56,t
sk iPrp o,+ 57 \5.7
itio iPKP 0b 57 3?.h
Ud^ iPKP 04 5? l+9.9
De iPKP2 0l+ 58 13.1r
South of Kennad,ec lElanits
(b = tt).

Up iP 09 01 3?.2
nicr aee

P 7,t O,2 0.9
Ki iP 09 oo 5'+'9

i 0g 00 5g.g
aicr sec

P 7,t O.2 0.9
sk iP
rh iP
U'T iP

og 01 28.8
09 01 13.0
09 0L l+3.1 D

Up iP 11 4? 50.8ipP II t+T 57..5Ki iP 11 \8 2?.5
ipP u. b8 33.2Un iP 11 l+8 05.3

ud. iP 11 h8 01.9
ipP u hg oB.?

Arabian Sea. h = 25 lffi,
(uprri rud).

De iP L3 29 26,,

De iP 14 39 l+f.?

u.r iP t7 11 b0.5
Nevacla. Undergrorrnd, explosion.

Up iPKP 17 58 3h,5
sk iPKP L7 

'B 
27,o

ud iPKP 1? 58 36.1+ O
De iPKP 1? 58 l+5.6 A

V

De iP 09 OL 59.9
Japan (u = 2o h).
E = 6.3 (UprKi).

up iPKP2 03 2b 0g.o
micr gec

PKP2 7,t o.r 0.6
sk iPKP 03 2b OO.3
Itn iPKP 03 23 5L.9ud iPre 03 2b 0\.6 C

iPKP2 03 2b 12.h
De iPKP2 03 Z,+ 2r.8

Ki iP
gk iP
uar iP

18 5b 2l|.5
18 5l+ h3.O
18 5b 36.1+ C

I{epal-India (b = $),

ud iP 20 lr8 2h.l+

ud iP 02 5[ [5.9

Ud iP 02 j9 ,+L.g

Up iP Ol+ hO 4h.8
Ki iP ob l+0 l+8.9
sk iP 04 41 og.g
ttn iP ol+ ho 40.6 o
Ud iP 04 l+1 01.4 D
De iP 0lr b0 59.1+
Tactzhik SSR (h = 130 h).
Up iP
Ki iP
sk iP
Uo iP
( cont. )

06 ro 2B.o
o6 o9 3lr.o
06 L0 03.?
06 10 01.2

5

6

6

6
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Up = Uppsal.ar Ki = Kiruna, Sk = Skalstugan, Um = Umeàr Ud. = Udd.ehol^n, De = Delary

L969
Dec.

t969
Dec.(cont. )

Ud iP
De iP
Uninak IsLanct

06 Lo 26.8
06 10 50,2

(b = 3o tm).

07 09 L?,g C

oT 09 l+5,3
07 10 20.9
o7 oB \9.8 c
o'r og 06,T fl

07 09 03.6 c
o7 09 26.3 tt

07 09 38.2
o7 og 48.1 rf

o? 08 55J c
07 09 1\.8

(cont. )
Ki iP
IIn iP
ud iP
South of Japan

iS
sk iP

is

L5 l+6 \0.?
15 46 55.3
t5 \7 22.' C
(h = tao t<n).

15 
'9 

\7,8
15 59 ll3.1+

20 23 32.7
20 22 22.9
20 2I+ 03,6

Up iP 07 0B 115.3 C
iPn 0? 09 0L.9 tt

iPP oT 09 25
iPPP 07 09 36
iSa 0? 1l+ OO tt

nicr sec
P Zt O.7 0.9
tdx E l_.4 Lj r
Iux Z t.B th

Ki iP 0T 0g og,2 c
iPn 0? 09 33.6

micr sec
P 7.t O.2 0.9
Pn Zt 0.3 0.9
Mx Z 1.1+ 10

sk iP
Lrn
iPP

Lln iP
iPn

U'l iP
iPn
1
i

De iP
iPn

6KiiP
UtI iP

Ki iP LT 2l+ 32.7
North Atlantic Ocean (h = N).

Ki iP 20 22 A2.B
í 20 23 2O.5

iSe 09 29 06,I+
i(Pn) 09 a7 3g.ziSe 09 ZB 06.6

De iSe 0g 28 L9.I rf

Oslo Fjord, j9,l"N, 11.0"8.
Origin tine = 09 27 ].Z. rf

Up iPKP 15 L2 5'O,g tt

Ki iPKP 15 13 0?.3
Utn iPKP 15 13 0O.B
ud, iPKP 15 12 51.l{
Souùh Santtlricb fslancls tt
(tr = N).

Up iP
(eont. )

un iP ZO ZZ 38.3
iS ZO Zì+ Z3.T
í 20 25 06.0

U'I iP 20 23 l-0.1r
Northeast of Jan Mayen.
Origin time = 20 20.2.

ud iP 2I bI 33.2 C

ttrn iP 23 01 01.6

ud i(se) 23 \3 56,6

00 L6 38.1
oo l+6 26.6

Up iPKP Ob fl+ ha.l+
Ki iPKP 04 th 29.5
Sk ipKp Ol+ tl+ l+O.t
titr iPKP 0l+ th 35.A C

ud. iPKP 0h 1[ h4"b C

New Hebrides Islanals
(6 = 5o tan).

ud. iP o? hl 33.8

ud iP 0g h5 11.0

Ki iP 13 \6 31.0
um iP t3 h6 36.3
Band.a Sea (h = 120 km).

Up iP
ipP

Ki eP
ipP

(cont. )

2t 59 l.3.6
2t 59 20.9
21 58 56
21 59 04.3

6

6

7 IIp iP
Ud. iPi 07 og 2r.g ;

East of tbe Caspian Sea. i
m = 6,2, M = l+.8 (Uprtci). / rr

Undergrountl explosion. ,/
Pn is exceptíonalJy strong
in this case.

6up
Uct

7

T

15 \T t5.5



tlp = Uppsala, Ki = Kiruna,

5-
Sk - Skalstugan, tln = IJneàr Ud = Ud.dehoLn, De = Delary

L969
Dec.

L969
Dec. 9

7

B

8

8

( cont. )
Ud. iP

ipP

Ki iP
Iln iP
Ud iP
De iP
Kurile Islands

2r ,9 20.7
2L 59 29,2

Mind.anao.h=30kn
(uprtci !ud.).

ud iP 23 ttl+ \4.3

Ki eP 05 tT 2T
Hal-ureàera (5 = 100 tn).

Up iP
ud. iP

05 28 35.1
05 28 38.3

Kanchatka (1 = l0 kn).

Ud, eP 06 jo 36

ud. iPKP 10 3h 25.0
Tonga-Kemad.ec f slands
(ir = 550 trn).

Up iP 01 29 3I.T

Ki iP 03 39 06.7
ipP 03 39 l+8.8

Ucl iP 03 39 32.9
ipP 03 l+0 15.0

Molueca Passage. h = l_70 kn
(ri,ua;.

Ud iP t3 48 l+1.?
i ls hB \5.6

Tad.zhik SSR (h = N).

Up iPIe r\ oT 36.7Un iFKP tl+ 0T 21.6
Ud. iPKP 14 0? l+1.?
De iPKP 1\ 07 59.2

Ki iPKP Lg 57 56.9ttlr iPKP 19 58 07.6
ud. lPrez rg 5B 29,7
South of Keruaclec Islands
(n = 3o m)"

20 10 02.l+
20 og 36.5
2A 09 t+7.2
20 10 08.5

2a 30 29.3

Up iP 22 IO L\.2
ud, iP 22 LO 20.0 C

De iP 22 10 38.0
Kurile Islands (h = N).

ud iPKP 00 u 59.\
De iPKP 00 18 tz.O
Toaga-Kermad.ec IsLands
(5 = l!0 kn).

up iP 05 16 zg,t
Ud e? 05 16 10

i 05 16 t5.g

iPKP 13 oL A6.)+
iPKP 13 0l_ 18.2
iPKP 13 01 13.3 C

i 13 01 1B.l
Uat iPKP 13 01 2'l.l+ C

De ePIG t3 0L 3l+
Kemadec Islancis (h = 3l kn).

18 38 2?.li

20 13 th.6
20 16 33.3
20 12 58.8
micr sec
0.1_ 1.0
3.7 2.0lr.o zz
7.8 22
20 13 09.5
20 L3 05.1

i(PKP) 20 13 12.6
iPKP 20 13 19.0
iPKS 20 L6 \3.2

De i(PKP) eO 13 12.0
iPKP 20 13 23.3
iPKS 20 L6 5O,5í 20 16 5g.B

New Eebrid.es fslands
(h = 20 kn).

tlp iP
rú. 1r
Un iP
Ud iP

UdI iP9

9

10 Up
SK

tn

10 iP

iPKP
iPi(s
iPKP

PKP ZI
ùlx E
ldx I$

I{x Z
iPKP
iPIE

Up

Up

Ki

sk
Ltn
Ud

19 0l+ 12.l
t9 Ol+ 36.5
19 05 09"?
t9 05 29.7
(h = N).

iSe 0B 3? 00.8
É irs+-+É_:r-ú,s

iSs oB 3T 3Z,j
Ud) e$n 08 3T 3l+

= 0B 34 50.



-6-
Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, tln = Umeàr Ud, = Uddeholn, De = DelarT

1969
Dec. 10

1969
Dec. 12 ( cont. )

Up
llx N
MxZ

Ki iP

ipP
Ud iP

ipP

Up iPfP 22 II OB,j
iPKS 22 ].I+ 36.0Ki iPKP 22 rO 5r.6sk iPKP 22 rI 06.5
i(PKS) 22 1l+ l+\.9

mLcr g6c
2.2 18
2.lr 19
oL 23 \7,7
micr sec
3.? 20
2.5 1B
3.6 rB
oI 2r+ 22
01 24 32
0t 2\ 52.2
0L 2l+ a6;2
01 2l+ 1l+,6
01 2l+ 36,5 C

01 2b l+5.1

Nev Hebrides Islands
(u = Bo tn).

Up iPKP 01 0l+ h8.O
Ki iPIe 01 0l+ 3l+.1
Un iPKP 0t 0h b0.3
Ud. iPKP 01 0l+ 50.2

iPKS 0t 0B 22.5
New Hebrid,es Islands
15 = \5 *n).

Japan. n = 35 kn (UprStrllnrud).
M = 5.7 (UprKi).

iJrn iPIe
Ud iPIIF

iPKS

22 11 00.6
22 11 10;?
22 ].l+ \L.7

01 05 th.o
01 ol+ 5l+.8
01 05 21.0 D

01 05 3l+.1

MxE
MxN
l,fx Z
eP
epP
1
r-y

11 Up iP
Un iP
Ud. iP
De iP

sk iP 0l} l_3 21.3
North Atlantic Ocean (h = U).

11 Up iP 11 05 29.3

11 Un iP
Ud iP

L2 Up iP
ipP

P
Mx

(cont. )

22 5I+ 1'6,I
22 5\ L2.8

01 10 20
01 l_7 30

oI ZI+ Z9.j
01 2\ 39.\
micr sec

zt o,I 0.9
E 2.7 20

lÍn iSS
iSSS

South Pacific Ocean
(h = N).

micr sec
Mx E 2.0 2I
I{x N 2.I 2I
l"fic Z, 2.A 2I

Ki iP 03 31 36.l+
micr sec

Mx E 2.7 22
Mx N I.7 18

sk iP 03 3l_ o2.g
Lh iP 03 3l_ 19.\

i 03 31 29.5
Ud. iP 03 30 l+9.3
Atlantic Ocean (h = tt).
M = 5.7 (UprKi).

Up iP 03 5t 32.6 c
i 03 52 11.1

micr see
P zt o.L 0.5

( cont. )

tt I nR iPnIt\ iPn 13 13 10.8
iPx 13 13 19.1
iSn t3 t3 57.5iÀs@
O = l+30 km = 3.9'.

Sk R eSn l-3 16 O?
ir,er_-_+3_{fiH.

tnnÉ isn 13 15 lt.l+

Northwest Russia,
69.5"N, 30.l+"E.
Origin time = 13 12 08.
E:rplosion?

iSe 03 09 05.2
iSe 03 09 09.3
iPe 03 0B \4.5
iSn 03 09 19.5
iSe 03 09 33.h

a

Origin time = 03 07 36.

03 30 5E.3 C

13



-7 -
Up = Uppsa1a, Ki = Kiruaa, Sk = Skal-stugan, tJm = Lheàr Ud, = UddehoJ.u, De = Delary

L969
Dec. 13 (cont. )

Ki iP
SK iP
tln iP
ud iP
Japan (n = 360 rn).

Up iP 0r+ tT zT,z
ipP 04 L? 3l+.3

Ki iP 0l+ LT tO.B
ipP 04 u 20.3

ttm iP ob 1? l_6.1 c
ipP 0l+ 1? 23.?

Ud ip 0l+ 1? 3U,l+ C

ipP 0l+ 1? l+2.0
MoLueca Passage. b = 30 kn
(uprtcirtturUd).

iP 12 ltl 38.0

iP L2 50 03.5
i t2 50 18.8

UB iP
(cont. )

L969
Dec. 13 (cont. )

Ki iP 22 20 c.L.L
Un iP 22 20 07.5
ud. iP 22 20 25.3
Talaud. Is]-antis (U = bO tn).

03 50 5?.1
03 5t 29,3
03 51 r2.2 c
03 51 39,5 C

Up1l+ iP 02 55 40.3
i 02 55 ,+8.2
i 02 56 03'9
i(PP) 02 ,9 27.o
i 02 59 5l+.9
isKS 03 06 0g.g

mier sec
SKS E 1.0 l+

Ir{x E 3.1+ 20
l[x N 3.7 20
l,fx z b.l 2L
iP 02 5' 2\.3
iPP 02 59 a8.7
isKs 03 05 50
iS 03 06 3lr

nier sec
P Zt 0,1+ L.3
PPE2.O5
PP 7, 1.5 6
sKS E 3.8 I
sKS N 1.0 5
SEz.l+T
s N1.1 6
Ir{x E 3.4 18
I{x N 3.3 20
Ivfx Z 3.2 L7
D = 101+50 hm = 9h".

13

L3

13

r.3

Up iP 13 39 3l+.?Ki iP 13 38 \?.0
ttn iP 13 39 09.0
ud iP 13 39 h0.2
De íP 13 39 58.6
Kurile felantls (h = lf).

tlp iP 2I \9 o?.j
i 2L \9 L9.9

nicr sec
P Zt 0.L 0.9
Mx E 1.5 20
tfx N ]..8 18
Mx Z L,5 16

Ki iP 2I l+8 4t.! c
nicr sec

l,fx E 1.5 18
l{x li 1.0 t5
Mx 7' L.'l+ 1?

sk iP 21 hg Og.1
ttu iP 2L 48 51.2
Uct iP 21 \9 15.8
$pJryu Islancts (b = aO 16).
M = 5.6 (upnri).

th iPKP 2r ,r 57,8Ud. iPKP 2I ,L ,+9.1+

Chile-Argertina (n = UO tan).

Sk eP 02 55 t+6

i 02 55 5L.BUn iP 02 55 30.0 C

i(PP) 02 59 rL.9
iPP a2 59 23
isKs 03 05 58Ud iP 02 j5 ,+7.8
i 02 55 57.Ii(PP) 02 59 35.5

De iP 02 55 5\.3
i(PP) oz 59 z\.7

Molucca Pasaage (U = 4O kn).
m=6.7rM=6.0(Uprtci).
(PP) belongs to the group of
early PP-srr.ira1s. llbe phase
arriving nearly 10 sec after
P has a pronounceil higher
frequency tban P, especiqìry
clear at Ud.

up í(P) oB h9 58.h

13 22 20 16.7



llp = Uppsa1a, Ki = Kiru::a,

B-
Sk = Skalstugan, Um = Umeà, Ud = Udtieholm, De = Delary

].;969
Dec. 1lt

]969
Dec. 15

15

15

ú

1l+ 1.H

is

P

Mx
l,lx
!úx
p=
1r
iS

P
s
s
I{x
Mx

Up

Ki

Up iP f6 tl+ 50.?
Ki iP 16 rl+ o6.T
ttn iP 16 ]l+ e6.5
ud iP t6 :.l+ j6,6
Japan (l = J0 kar).

18 l+? 13.9 D

18 55 25
nicr sec

zt o.b o. g
E L.T 18
N 2,2 18
z 2.3 18

66lo tn = 60o.
rB l+T \5. e
IB 56 2t+

micr gec
zt O.I+ 1.5
82.27
N0.8 g

E 2.T 1B
N 2.3 16

I4x Z 3.2 L7
p = J15o kn = 6\ í/zo,

Sk iP fB lr? hZ.9
Uo iP 1B l+? 25.3

is tB i5 I+6

Up iP
Ki iP
Ud eP
Caucasug.

Up iP

Up iP

15 58 l+O.h

t, 59 27.8
15 58 51

21 3? 08.4

23 00 38.1

Up iP Ll 52 05.8
nricr sec

P zt o,I 0.6
Ki iP 11 53 30.1
sk iP 11 52 LB.5
iln eP LI 52 l+6

i 1L 53 02.2
ud. iP 11 52 11.3
Greece-Albania (U = 6O trn).

sk i 12 01 33.2
i L2 01 40.2

UcI iSg t2 00 b0.9
l{est coast of Norway.

tln i(P)

De iP

Ud. iP

12 33 i_3.0

13 31 32.2

L5 2' 30.2

L6

Ud iP
De iP

L6

L6

t6
Ind.ian Ocean (h = N).
m= 6.1+, M = 5.5 (UprKi).

Up iP 2t Op 23.3

LB l+7 25.2
18 l+? 09.5

22 5t 23.5 C

22 
'r 

02.6

th

1b

ud iP 22 5I O5.r
Caribbean Sea (h = 30 h).

Ki iP
sk iP

P
SK iP
Ud iP

Ki eP
ise

itn iP

oo 25 2A.g
micr sec

zt o.r 0.?
oo 25 01.3
00 25 21.0

10 06 19
10 07 01.1

t3 33 57.6

SK iPKP
Un iPKP
UdI iPKP

01 l\ 16.1+ c
01 54 og.3
01 5l+ 22.8

02 \2 02.5
02 \2 06.9
02 l+2 06.0
02 \2 LB
02 41 59.2 C

02 \2 t3.6

UpL5 1r L7

Aleutian fslands
(u = 35 tn).

Ki iP 03 54 01.1
Ud iP 03 5l+ 06.1
Hinttu Kush (h = l+o kn).

1T Up iP
I

Ki iP
Sk eP
Un iP
ud. iP
Sumatra

15

L5

(6 = 5o tn).

Ilo iP Ol+ 5t ZZ.l
Sea of Japan (tr = 3BO t<n).

16 | sr rî isgskfi iSe rj j6 r7.z
Ud,D itst=*-*15-55-58.ó

West^coast of Norway,
60.6"Nr 5,2"8.
Origin time = 15 53 |,O.
Solution obtainad. by combination
with Norregian reactings.

L5

r7



-9-
tlp = Uppeelar Ki = Kíruna, Sk = Skalstugan, Iin = Itrqreà, Ud = Udrteholn, De = De1ary

L969
Dee. 1? Ki iP o5 tg )+.jUtt iP 06 bl+ 02.i.

De iP o6 lr3 59.\
Hindu fueU (h = 60 kn).

Ki iPKP 0? hg o3-l+ c
Sk iPKP 07 l+9 1l+.5
Ito iPKP 0? l+9 09.1
Ud iPKP oT l+9 tT.Z
ltlev Hebrides fslands
(u = t3o tn).

IIp iP 08 Lt b5.6
un iP 0B rL 33.0ud iP 0g lL 56.1
Sainan lgland (h = lf).

Up iPKP 09 22 53,j
ud iPKP og 22 55.L
Tonga-Kennad,ec Isl-ancte
(u = lr5 rn).

];969
Dec. I7 (cont. )

Utl iP

" u ttrnt iP

De iP L5 u. 5?.3
Tilevacta. m = 6.0 (UprtCi).
' Underground explosion.

15 11 lro.9 c

L5 L3 25.9

iP 18 b3 5?.9

iP 20 hg 51.8iP 20 \g 5g.oiP 20 l+g 31.6iP Zo l+9 23.3
iP 20 hg 00.0

1T

Iìu w iP 15 26 3\.9
/Ua iP t5 a6 \1.3

y' Nevad.a. Unclerground explosion.

L7

L7

I7 Up

L7 Up
Ki
sk
Un
un

}7 Up iPKP a1 0I 1A.[ D
i 21 01 18.3

m]'cr sec
PKP Zt 0.3 0.5

Ki iPKP 21 00 51.5
sk iPKP 21 O1 06.9 D
un iPKp 21 01 0L.6 D
Ucl iPKP 21 01 tl+.6 D

i 21 01 21.\
De iPKP 2L 0l_ 2Z.j D

í 21 01 35.0
Kennadec Islande (tr = 4tO fn).

18 Ki isKp or 56 L3.6
Fiji Islanas (fr = 580 kn).

L8 tln iP 02 27 5I.I
Sea of Japan (b = 3?0 kn).

u Up 15 11 U8.8 c
nicr sec

zr o.L 0.8
15 L]. 1l+.8 C

micr Eec
zt o,l L,2

15 )J 22.9
15 rL 3\.0

."rt 18 Ki iP 06 2t+ 20.r
tin ip 06 2l+ ho.5
Ud iP 06 25 LL.6
Kurile IsLands.

LB Up iPKP 06 Ag 37.r+un iPKP 06 29 22.9
i 06 z9 3r.l+ud iPKP 06 29 3r.2i 06 zg 39.5De ipKp 06 29 ,LJ1

Tonga-Keruad.ec Islands
(h = 5O tn).

P
Ki iP

P
sk iP
Ifo íP
(eoat. )

t? I nR ipnKil\ iPn lt It 18.?
iSn 11 t-2 16.9iSe lt ra la.z
D = 530 lrm = \.$".

srln ifrs1- --'-LL t5.,W$-
una isx rL 13 IL.'

67.'"Nr 33.1
Origin tine = 11 tO 0h.

iPa IZ t+9 ir+.jiSn L2 ,o 39.,
ise . 12 50 e6.oo = |r10 hm = 3.?e.

ttnE iSn L2 51 19.8

à;ibi:":o:ts;:"'
Origin ti.ne = IA I+8 5j.
&qlosion?
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Up = Uppsalat Ki = Kiruna, Sk = Skalstugan, Um = tlmeàr Ud. = Ud.dehoJ-n, De = Delary

]-:969
Deci 18

IJn iP t0 51 \8.0

Up iP l_3 ha o9.l+ c
iPcP 13 h2 l+0.2
ipP t3 l+3 29
is L3 50 2O.T
iScS t3 jt 26.9

nicr sec
P 7,t O.g 0.7
s 81.4 3
s I{ 1.3 3
l{x E 1.5 t6
I'bc N 2.L ZI
Mx ZL9 ZO

D = ?3oo tn = 65 l/zo.
Ki iP

i
ipP
isP
is
iScS
isS

P
S

S

s
Mx
l,lx
Mx

13 \L 2h.3 c
L3 l+1 2?.3
13 ll2 l+l+.lr
13 l+3 1?
13 l+8 l:
13 50 38
13 5L 1l+
micr see

zt o.7 1.0
E l+.9 Iz
N r.9 10
7, r.3 12
E 3.6 IT
N 2,3 16
Z l+,2 eI

D = 6500 }o = 58 l/zo.

t969
Dec. LB (cont.)

De ip 13 b2 33.6
Sakhalin. h = 370 tn (UprKi,
lrnrUd ).
m=6.prM=5.6(IlprKi).
M uneonected. for focal d.epth.
Doub1e P3 the interval between
the two P deereases slightly
rrith distence over our net,
rrhich suggests s1ightly
ctifferent epicenters for the
two phases.

Ud iP
1

oT,9
11.0

38.1

13 l+2 00.2 C

13 l+2 Oz.j
13 U+ 23.1
13 41 l+l+.6 c
13 b2 13.2
13 l+3 ol+.1+

13 h3 31
13 45 l+6

13 }t? 18
13 49 35
13 51 00.1
13 51 5lt
13 l+2 16.1 c
L3 \2 17.6
13 43 3?.8
13 50 35.0

up i(P)
Ud iP

"18Kiip
sk iP
Sunnatra (fr = !5

18 1l+ 08.2
18 13 lt3.0

18 39 08*6
rB 39 22.1+
hn).

19 0h 03.6
19 02 L[8.]+

19 03 00.5
19 0h l+?.1+

tg 03 26.5 C

19 03 l+7.9
(tr = ll).

19 11 47.9
19 11 1\.0
19 11 3l+.1
19 11 4o.l+ c

o? 18
07 tB

0B 36iPUprB

18

18

18

18 Up iP
Ki iP
sk iP

is
Um iP
Ud iP
Jan Mayen

"rBybip
,/Kí iP

/UmiP/ ud. iP
Nevada. Undergror_:nd e:r+losio=.

sk iP
i
iPP

Un iP
1
ipP
i
iSeP
1
is
iScS
isS

UtT iP
I
ipP
is

( cont. )

Ir{x
I{x
Mx

Ki iP
L

l,f:c

I{x
tin iP

ipP
is

(cont. )

22 Zl+ 35,6
22 2\ 58,8

oo 41 u.3
ol+ \1 o5.o
Ol+ l+f al+.6
micr sec
0.8 1?
1.0 LT
1.3 16
04 l+O 20.1
ol+ l+o ll1.3
micr sec
2.1+ L9
1.1 16
0l+ l+0 l+0.6
04 l+0 51.5
Ol+ l+9 zT

Up iP
1

1B

Up iP
1

Kir-9

19

iP

E
N
o
h

E
N



Up = Uppsala, Ki = Kiruna;

-11 -

Sk = Skalstugan, Um = Uneà, Ud = Udd.eholm, De = Delary

L969
Dec. 19

].969
Dee. 20

rg

( cont. )
Un eSS
Ud. iP

ipP

o,+ n i6
oh lrt tt.e
0l+ l+1 25.6

Kurile Is]-and.s.
I = l+5 kn (Lrnrud).
M = 5.1+ (uprri).

Ki iP 13 40 o2.T
micr sec

P zt o.L 1.1
Sk iP 13 l+o 29.7
Un iP 13 l+0 32.2
ud iP 13 bo 56.5
.Llaska (tr = t5 trn).

up i(P) lt 51 56.2
sk iP t\ 52 07.2
Lhn iP f\ 5f l+3.3
Ud iP il+ 52 Oj.z

i 1\ jz o9.g
Bu:ma-Indi. (u = 60 ton).

ud iP 1? 0B 00.1+

ud i(P)
1

17 11 34.?
1T 1l_ 55.8

Probably local.

ud i(sg) 18 23 ho.o

ud iP tg 37 2\.2

sk iP 23 59 58.5Uit iP 23 59 26.1
Greece (tr = 7O Xn).

lvlicroseisms in the period
range 16-18 sec are recorded,
on Dec. 20, especially by
IF N at Um.

Up iP 02 20 jT.I
Um iP 02 2A I+Z.O
ud iP 02 2t oT.3
Hainan Island (tr = N).

UtT iP
Hindu Kush.

oh 3L u.5

Um iP 05 5t 08.6
ipP 05 5t 2O,O

Japan. h = l+0 kxx (lJln).

up iP o7 a2 56.0 C

micr sec
P Zt 0.1 0,6

ud iP oT 02 58.3 C

De iP 07 03 0B.lr
These phases couLd be PI(P
instead. of P.

Um iP 07 09 1B.l+
ALeutian Islands
(n = \o r<n).

Ki i.P 13 19 09.5
Um iP 13 19 1l+.0
Banda Sea (h = 180 kn).

un iP l-3 5t 06.1

Up iP 1l+ 36 UB.B D
Ki iP rl+ 36 o3.t

ipP Il+ 36 1l+.7
Um iP t\ 36 d+,2
Ud iP Il+ 36 54.?
Kurile Islands. h = \5 kn (Ki).

20T9

19

1g

L9

L9

20 Up
Ki

iP
iP
ipP
iP
ipP
iP
iP
1

17 45 38.0
L7 l+6 ,+9.9
17 4? Og.O
t7 l+6 18.3
17 l+6 38.8
i7 \5 l+5.8
17 l+5 11.5
u 45 15.3

ud
De19

2L

Greece. h = 100 kn (XirSk).

up i(Ple) oo l+8 59;1
iPKP OO )+9 OZ.j
i oo l+9 06.3

micr sec
PIG Zt 0.2 0.5

Ki iPIe 00 l+B 39.7
SK iPKP OO [B 

''.8Um iPi{P 00 l+8 50.2
Ud i(PIe) 0O ,l+9 oo.h

iPKP 0o hg ol+.a
i oo [9 08.?

De iPKP oo \9 ].2.6i 0o \g zz.t
Kermadec Island.s (n = e?O klr).

@
D = 530 lsn - l+.8".

(cont. )



'12 -
Up = Uppsalao Ki = Kirunao Sk = Skalstugan, IIn = tirneàr Ud. = Uiiciehol-n, De = Delary

tg6g j
Dec. 2y

,{

1969
Dec. 2L

unE isn
ise

( cont. )
*-f, *+'E*-------et+-+9-5 O. o

o\ 27 39.5
ol+ 28 17.8

Nortbwest Russia
ei:;6i,-à3:'i6;:*'
Origin time = Oh al+ 5t.
F;qrlosionT-

Up iP

PZI
Ki iP

ipP

P lZI

sk iP
ttlo iP

ipP
Ud iP

ipP
De iP
Pqntryu Islands.

IO 29 5r,2
micr sec
0.1 1.0
ta 29 2]-,2
10 29 3l+.1+

nicr sec
0.1 l_.3
10 29 51.0
10 29 33.0
LO 29 ,+6.9
to 29 59.\ D
10 30 12.9
10 30 11.3

h = 50 kn (firunrudt).
m = 5.9 (UprKi).

Up iP l-2 31 20.1
ipP t2 31 30.5

micr sec
P 7.t O,L 0.?

Ki iP 12 3O 36,2 e
Sk iP 12 3t tL.2
Iln iP 12 30 5j.6
ud iP 72 31 27.O

ipP 12 31 36.6
Japan. h = 35 kn (UprUa).

Up iP 15 2l+ 19.8
Java (h = 220 lqr).

Ki iP
Tien-Shan.

L5 'l+6 l+2,1+

Ki iPKP 16 5t t6.t
I.Itr iPKP L6 ,L 22.7
New Hebricles Island.s
(n = t30 tn).

Ki iPn fJ 0l+ ll+.C
iSn 17 05 00.7
itgl 1? 05 ll+.8
D = l+-?0 kn = 3.9".

Origin tine = 1f 03 12.

2T Up iP
is
itgl
1

P

19 09 57.11
L9 12 36,\
19 I\ 2l+.5
19 1l| 3l+

micr sec
zr 0,1 0.5

T9 IL 22
rg 15 36,2
19 18 0g
19 18 1?.0

2550 km = 23o.

2L Up iPKP o7 38 55,7
New Guinea (h = 130 kn).

2t

s 7,f 0.1 c.7
D = 17OO km = 15 7'/2o.

2L

Ki eP
is
e
]-LgJ-
|=

SK iP
!

].Lgr-
ttrn iP

l_

is
1

r.Lgr-
iRe

ud iP
iS
iLgl

De iP
].Lgt

19 10 53.7
19 15 L6.3
rg 16 ,5.3
19 10 3?.)+
19 10 l+1.)+

19 13 53^2
19 15 55
19 16 03.9
19 rT ,+2

19 10 11.5
19 13 09.\
19 15 0B.l+
19 09 31.3
19 13 t!?.9

35 kn).

Ki iP 22 OT 23"5
Dodecanese fslands
(g = 7o xn).

Runania (h =

Up iP
Ki iP
Ure iP
Ud iP

00 22 18.e
00 21 33.1+ C

00 21 53.9
o0 22 2\,8

22

2J,

22 Up iP
Un iP
ud. i?
Kurile

Kuril-e Island.s.
Origin time = 0O 1t 15.

Um iP OI 06 l+2,j

o1, 26 OT,2
or 25 43.3 C

01 26 13.h
fslands (h = u).



Up = Uppsala,

_ 1? _

Ki = Kirrina, Sk = Skalstr:gan, Um = Umeà, Ud = Ud.dehoJrn, De = De1ary

:.969
Dec. 22

22

iPUp
l969
Dec. 23

PZ
&(N
MxZ

Ki iP

11 30 Lr.I C

nicr sec| 0.1 1.0
1.1 18
1.3 L6
tr 

"9 
22.\ C

micr sect 0.2 1.0
1.4 19
1.1 18
LI 29 52.O
tL 29 4g.o c
IL 39 \7
lL 30 1\.? C

11 30 37,2 C

iScS
Ud. iP
De iP

Ki iSe 1?
Sk eSg tT
Ìirn iSe LT
NorùLand, Norway.
Explosion?

Ki iP 12 5b 12.1
ud. iP 12 53 32.A

i 12 53 39.6
Atlantic Ocean (h = w).

23 Up iP L3 32 58.? c
iS t3 l+1 1l

ln]'cr sec
P20.53
P Zt 0.3 1.3
l{x E 2.8 Zl
Mx N 2.8 ZO
I\4)r Z 3.2 Zo
o = 6650 km = 600.

PZ
MxE
MxN

sk iP
Ùn iP

Aleutien fsland.s (b = N).
m=6.lry=J.p(Uprfi).

sk iP 1l- \2 38.6

Ki iP
is

r
s
S

M(
Mx

13 32 01.8
13 39 28
micr sec

zt o.r 1,I
E \.5 10
N0.6 B

E 4.8 20
N 3.9 18

13 32 29.9
13 l+O 18
13 42 19
13 b! 2t
13 33 01.3
13 33 06.8
13 33 25.7

22 Ki iP LZ 33 39.5Un iP IA 3L 0?.9
Yukon(h=4kn).

Ki iP 15 13 51.8
Colorabia (n = 5o tn).

Sk i(se) r7 34 3a.l+

Mx Z 3c,r 
AgP=1800 1s=!2.

iP 13 32 39.5SK
Um

22

iP
is
iScS
iss

38 20,2
38 2l+

3B 45.3

u.r iP
1

De iP

21 11 1g.B
21 11 31.0
21 t1 l_4.3
2t LL 23.7
21 11 08.3
2L Ll 22.8
2r L7 32.7
21 11 l+1.8

Ke:madec Island.s
(tr = 3o inn)'

23 Sk iP 02 Ig I7.3
Ud. ep 02 18 h2
Aegean Sea (h = 55 k!o).

sk iP 05 29 \2.5

sk iP 12 33 09.6
Pe"nana (n = N).

Kancbatka (h = tt).
m = 5,9, M = 5.7 (Uprtci).

Up iP LI+ ZO 20.6
ipP th 20 l+8.0

micr sec
P zt 0.2 0.7

Ki iP 1lr 20 03.5
ipP 1l+ 20 3t.O

micr see
P zr 0.1 0.9
Mr E 1.1 22
MxN1.0IJ

Sk iP L\ ZO 27.5
isP tl+ at Ol+.ll

Um iP 1)+ 20 08.8
i tb eo l+t.o

u(l iP I\ 20 29.5
isP 1l+ 21 Ol+.2

De iP Lb 20 35.5
Mindoro. h=l-0Okn
(Uprt<i,Sk,Ud ).
m = 5.9 (uprKi).

Up iPKP
1

SK iPKP
l_

Un iPKP
Ud. iPKP

I
De iPKP

23

23

23



Up = Uppsala, Ki = Kiruna,

llt-

Sk = Skalstugan, lJm = Umeàr Ud. = UttdehoLn, De = Delary

].;969
Dec. 23 Ud iP 16 0I 13.3

Kurile Island,s (tr - 9O tq).
up iPKP 16 ht l+6.e
Ki iPKP L6 bl 32.0
sk iPrcP t6 \t \z.z
tln iPIe t6 ltl 38.3ud iPKP 16 hl l+9.5
De iPKP 16 4I 5a.h
Loyalty fsLancts (tr = taO tn),

Up iP 2t 13 b0.?
is 21 52 50
iPfPf 22 11 bb,?

micr sec
P 81.6 3
PN0.73
P Z3.L 3
P zr 0.6 0.8
S Ell+ LI
s N9.5 8
PrPr zr 0.1 r.2
Mx Ebg L9
iux N j9 ZAr{x z 65 20
p = J800 km = ?0o.Ki iP
4

is
1

P
P
P
P
s
s
I{x
I{:(

21 L3 52.1
21 4b 03
21 53 0B
2L 53 Zt+
nicr sec

E 5.2 10
N 0.7 lr
z 3.8 3
zt 6.7 z.o
820 13
N 9.2 11
EBB 19
ì[ l+4 t9

I'{x z Bj 19
D = T95O kn = 71 LlAo.

Sk iP At lg ZB.T
iPfPr 22 li 48.0
i 22 ].t, 52.9ttm iP 21 l+3 50.6 C
i 214h02

1969
Dec. 25

2\ Up iP 05 10 lo.?i 02 n oT.9
m.cr sec

P 7't O.l 1.0
Ki iP 05 1I I+6,7 C
sk iP 05 t0 57.6
U0 iP 05 ff ZZ.3 C
ud iP 05 ro 3g.h cDe iP 05 10 18.5
Atlantic Ocean, off
Portugal (h = N).

2'

iPn
iSn
i{,sl .l'-Jlrd.|l"g
D=530h=Ì.8.
:ifrgt-- " *-îI* Iffi.3
ise tt t6 5t.o
itgÈ-*_----++ tree-.Jr

11 12 57.0
rt L3 5h.g

r8 4a l+?.r
18 \3 15.a
LB lr3 bo.B c
18 Llr o3.T

ske

E.

ise 11 15 th.g

Origin time = J'J- 1l l+3.
E:rploeion?

2\ Ki iPn 13 26 5o,LiSn L3 27 3B.zil,gl L3 2T 5]',z
D = lrlfO kn = \.0o.

Origin tine = 13 Zj \6.

2t+ Ki ip
tha iP
ucr iP
De iP

25

ALeutian Islancts (h = e5 mr).

Up íP 0A LZ :5..6
Ki eP 0e 13 l+8
Turkey (h = ?0 bn). is

Ud iP
iPIPT

De íP

2r ,l o6
21 43 28.9
22 11 53.0
21 l+3 28.0

Leelrard. fslands (tr = ? kn).
I =-7.1' Y = f.1 (UprtCi).
P Zr exhibits a grad.ual
n.rnFlitude inerease for about
L2 see after the first errival.
Ud. íP ZZ Z\ I+j.g
Leeward Island.s (tr = n).

2, lup? esnt( eSn t2 Og ,+g

^ ise 12 10 06.0q ess là::y
É isg rz ro 36,a

" í___ .-*-*_+a_ro"__4li:
Irdry*@
.usthonla, 59.?-N, 2516"8.
Origin tine = tZ 07 5,6.
&rplosion?

25



up = uppsala, Ki

_15_

= Kiruna, Sk = Skalstugan, Urn = Umeàr Ud. = Utltleholm, De = Delary

]-969
Dec. 25

].969
Dec. 26 Ki iP 03 0B O8.g

Leewarcl Islands (h = w).

26 Ud iP A3 21 27.7
Leeward fsland.s (h = N).

ud ip o\ l+r e6.g
Leevard Island.s (h = N).

Ud eP 05 01 33
Leeward Islancls (h = W).

tJn i(P) 05 t+5 't+7.5

ud iP 05 45 30.9
Leeward. fsl-ands (h = N).

25

Up iP 22 28 52.1+ c
r(i iP 22 29 O2.B
Ud iP 22 28 l+0.T C

Leeward. fsLand.s (n = 25 t<n),

Up iP 22 37 2\.2
sk iP 22 37 L3.O
ud iP 22 37 Lz.B
De iP 22 3'( t3,O
Leeward fslancls (tr = t5 fm).

Up iP 22 l+2 L\.7
micr sec

P Z0.6 3
P Zt O.2 r.2

Ki iP 22 l+Z Zi.l+
micr sec

P Zt r.5 2.O
Sk iP ZZ l+Z 01.9 C

ttn iP ZZ \Z 23,7
Uai iP 22 l+Z AZ.B
De iP 22 l+2 0l-.3
Leewarcl Islantts (fr = B tsn).
m = 6.4 (uprKi).

Ud iP ?3 26 t+8,7
Leeward. Islands (h = f).
Ud, iP 23 29 5l+.I

Ucl iP 00 22 10.8
Leevard. Islands (h = w).

26

26

éo

26

26

25

26

26

26

26 Up iP
ipP

P
Ki iP

ipP

P
sk iP
rh iP

Ud. iP
ipP

Leelrard

Up iP
ipP

07 11 03.5
0? LI 16.5

rslands. h = 50 kn (ua),

oB 57 27.O
08 5T 39.3

25

26

ipP
Ud iP

ipP
De iP

ipP
Alaska.h=60h
(UprKi rLirnrUdrDe ).
m = 6.3 (UprKi).

Ki iP 08 5T 37,2
ipP

SK iP
ipP

Un iP
ipP

uar iP
ipP

De iP
ipP

0B 5? 50.3
0B 5? 1l+.1+
oB ,7 26.8
o8 5? 36.r
oB 57 4B.B
0B 57 15.0
oB 57 27.3
oB 5? 13.8
oB ,7 25.9

Leeuard fs1and.s. h = h5 kn
(Up nKi rSk rUmrUd rDe ) .

ud iP og oo 32.7
Leeward Islands (h = N).

ud iP 10 26 11.0
Leeward Islands (h = tf).

Sk iP 10 l+4 58.0
ud iP 10 l+4 5B.g

ipP 10 45 I1.B
De iP ro lrh 58.\
Leenard Islands. h = 50 kn (Ud).

Ki i.P Lo j7 39.2
Ud iP IO ,T tT.6
Leeward fslands (tr = 9 tm).

oo 29 00.9
oo 29 LB.z
micr sec

zt o.2 0.9
o0 28 o?.3 c
00 28 23.8
micr sec

zt 0.3 1.3
oo 28 37.h
00 28 35.2
o0 28 51.3
00 28 59.1+ C

oo 29 16.0
0o 29 23.0
oo 29 39.3

00
00

Up iP
i

5T 38.8
5T ,ì+.3

11 03 14.0
11 0l+ 13.826

26



-16-
Up = Uppsalar Ki = Kiruna, Sk = Skelstugan, tim = Ilmeàr Ud. = Ud.d.eholm, De = Delary

t969
Dec. 26

26

* :l utr"31;6
560 kn = 5.0o.

(cqnt. )
Kifi iI,PJ' .s=

Up iP 0T 36 36.1 C

i o7 36 5t'tsk iP oT 37 tg,3
Uro iP 07 3T 14.1
ud iP 07 36 45.3
De iP 0? 36 Io.b
Aegean Sea (h = 30 kn).

Ki iP 0g 25 20.2
Srubawa Isl-and. (tr = t{).

ud iP t0 06 3t.g
De iP 10 06 31.1 C

Leeward Islands (h = tt).

ilrx iP 10 l+0 33.3
ud iP 10 l+0 59.5

Ki iP 12 06 0l{.8
Ud iP t2 05 l+1.6
Leeward. Island.s (h = 6 km).

Ud iP 16 5l+ 24.4
Leeward Island.s (h = N).

ud iP rB hg hL,g
Leeward Islancts (h = W).

Ud iP 19 50 oj.l+
Leerard Isla.ntls (h = N).

up iP 20 1\ 38.1
ipP 20 Jl+ 5A.9

m].cr sec
Zr A.L O.?

20 Lh l+9.?
20 15 0l+.1
micr sec

];969
Dec. 27

27

27

iPUp

27

27

2T

26

26

26

?6

20 th l+o.b
20 th \8.3
20 15 0L.7
20 II+ 26.7
20 14 l+1.6
20 14 2l+.9
20 Il+ 39.9

Ki íPn
iSn
itgl

sk iP
De iP
Leevard

Kí iP
ipP

sk iP
De iP
Leerard
h=lr0

12 06 ol+.1

13 1? 50.0
13 18 51.1
13 19 05.8

1l+ 1l+ 00.0
1l+ 13 59.5

fslands (h = tt).

15 55 13.9
15 ,5 2l+.8
15 5\ lrg.l+
15 5't+ I+9.6

iSe 13 19 È4.5D=570kn=1.1.

P zr 0.1 0.9
Sk iP 20 Il+ 26.1r

Um iSe 13 20 35.3
Probably northvest Russia.
Origin time = 13 16 29.
Extrrlosion?

27 Ki iP 13 20 00.3
Leenard Island.s (h = N).

pP
Ki iP

ipP

ipP
IJrn iP

ipP
Ud. iP

ipP
De iP

ipP

2T

2T

Leeward Islands. h = 55 kn
(UprKi rSkrUm,UdrDe ).
m = 6.0 (UprtCi).

Up iP 03 09 50.5
Philippine Island.s (t = tt).

ud iP 03 ].2'\6.2

03 2ll 36.6
03 2l+ 28
03 2h 38.2

05 50 39.6

UB iP 01 30 t6.l
Ki iP 01 29 3O.g

micr sec
P zr 0.1 1.0

Un iP 0I 29 5l-.6
Kurile Islands (tr = 45 t<rn).

fslands.
kn (Ki).

27

2T

27

28

up i(P)
Ud eP

i lJp iP
i
iPn

( cont. )

03 53 50.1+ C

03 5l+ l+1.7
03 5l+ 5h.3

F,'i(tel) rL.!3 01.-2.
F- isx tr oj 06.T

67.3"N, 33.5'8.
Origin time = 11 01 56.

27 De iP

28



_17_

Up = Uppselat Ki = Kinura, Sk = Skalstugan, thn = tloeàr Ud. = Udcleholn, De = DeIarT

L969
Dec. 28

t969
Dee. 28

P
Ki iP

iPP
ix

(cont. )
Up iti

P
PP

sk iP
' ].rn

iPP
tn iP

]-vt
De iP

iPn
Kazalrh SSR.
m = 6,6 (uprri).
Und,erground, ercplosion.

ob oh 1?
oh o4 :6
o4 05 3?.3
micr sec

7.t O.3 0.5
03 53 35,2 C
03 5u 4g.g
ol| oh 30.8
micr sec

zt 0,6 0.5
zt o.L 0.9

03 54 O6.L c
03 55 05.6
03 55 2T.r+
03 53 35.3 C
03 5l+ b?.?
03 5ll 13.9 C
03 ,5 29.6

(cont, )
upi
Ki iP

P
Um iP
Ud iP
De iP
Kurile

Mieroseisms in the period
range 16-18 Bec are reeorded
on Dec, 29t especially by
LP ll at Um.

th l+9 08.6
t4 l+B 16.8
ricr sec

7,t O,I 1.0
1l+ l+8 36.8
1\ bg 08.3 c
1l+ l+9 2?.8

Islands (h = N).

28

Up iP t6 j7 25.3
Ki iP L6 57 3\.L
ttn iP 16 

'7 
23.6

ud. iP L6 57 h2.1 D
De iP t6 57 39.O
Hindu Kush (h = 200 km).

Ud iP 1? 03 I+A,9 C
Leeward, Is]-ancts (h = U).

lh iP 17 5l+ 13.0
Japan (tr = t3O tn).

Up iP ZO LZ 57.LKi iP A0 1A 01r.2
Sk iP 20 12 3b.8
Un iP 20 1A 3t.O
ud iP 20 L2 56.8De iP 20 t3 L9.Z C
Aleutian fsLand.s (tr = 50 tn).
ud. iPKP 21 !3 55.8 C
De iPKP 21 lr! 06.?
Tonga-Ke:madec f sland.s
(u = l+99 gp).

Up iP aZ j9 \7.9Ki iP 22 59 26.9ttn iP ZZ 59 33.6Ud iP zz 59 5,6.j
Luzon (tr = 5O fn).

28 Ki iP 23 3[ 32.0Ud iP 23 31 09.0
Leeward. Islends (tr = tI U).

28

28

2B Up iP oh 35 14.3
Ki iP 0h 34 59.7Lln iP Ol+ 35 19.?
Kurile Is1e,ncls (tr = 3O kn).

Up iP 0I 0b 1l+.3
micr sec

P zt 0.L 0.?
Mx E L.'l 15
lfx N L."l I7
I\4tK Z l.l+ 15

Ki iP 05 03 29.6
micr sec

P 7.t O,A 1.0
Mt( E 3.lr 19
À4x N 2.3 1?
Mx Z, 3.6 l?sk iP 05 oh 05.2

Uro iP 05 03 \8.9
ipP 05 04 ot.l+De iP 05 0h 3?.9

KuriLe Islancls.
n = 45 kn (ttn).
m=6.prM=5.?(uprrí).
Up iP 05 1? 5l+.8Ki iP 05 r7 og.Ttla iP 05 I7 3O.a
Kurile Isla^nds (U = 45 gn),

28

28

28 Up eP zZ 06 56Sk eP 22 aT \AUn iP zA o7 3A.jUd eP 22 O7 02
ALbania (h = N).

Up iP
(cont. )

2B tlr l+9 oa. j



up = Uppsala, Ki

-18-
= Kinrna, Sk = Skalstugan, Um = Umeàr Ud = UddehoJ.m, De = Del-ary

L969
Dec. 29

29

29

L969
Dec. 29Up iP oI 02 57.6is 0r1205

uicr Eec
M:( E 1.3 17
lfx N l.L 1g
llx Z I.3 }f
9 = JB00 gs = J0".

Ki iP ot 03 08.3
micr sec

P z,t o.3 1.6
Ir{x E 4.8 18
l[x N 1.5 LT
Iúx 7. Z,j f8

Sk iP 0t 02 bl+.2
i 01 02 l+8.5

tln iP 0L 03 06.3
iS 0I 12 2l+

ud iP 01 02 45.?
De iP 0L 02 \h.3
Leenard IsLancls (n = t5 *n).
M = 5.5 (UprKi).

Ud iP 01 ll0 l+1.0
Leenard. Islancls (h = N).

ud iP oL 49 25.0
Leerard. Islands (tr = tU).

Ilp iP
Ki iP

rU 06 59.9
1l+ 0? 08.?
nicr sec

zt 0,L 1.0
rh o6 \6.0
th o? 0?.6
th 06 h?.0
tl+ 06 l+5.5

Iglands (b = N).

P
sk iP
Ijl3 iP
ud iP
De iP
Leeward

29 Ki iP Ll+ 2l+ 50.5sk iP rt+ 2\ 27.r
IJn iP th alt h9.1
ud iP 1\ 2\ z8.b
De iP L\ 2l+ 26.j
Leeward. Islands (b = 20 tn).

ud iP 18 L6 52.6
Pn.rnir (U = l+O ln).

ud i(P) 23 20 OZ.t+

Up iPKP 00 09 23.b
micr see

PKP ZI O.T I.O
ud iPKP 00 0g 2lr.1+
Tonga-Kermadec Islancls
1n = 6o trn).

29

29

29

29

29 Ud iP
De iP

02 L8 06,?
02 t8 1?.6

9bese pbases cou1d. be pKp
instead if P.

Ki iP oh og 39.1
Ucl iP 0l+ 09 O9.B
Kaza.kh SSR.
Und.ergrorrnd. e:qllosion.

Ki iP og 32 59.1Ud, iP 08 3A 35.?
teeward, Islands (b = n).

Ki iP og 32 02.7
ud ip og 32 53.6
Uninak Island (n = n).

Ki iP rh O6 116,5
Leeward Islands (n = AO *n).

LI+ 06 i7.6
lb 06 35
rr+ a6 ii.j
tl+ o6 35.a
lb 06 b1.1

Islaods (U = tt).

05 16 hg.3
05 IT I+1.j
rdcr sec

z,t o.L 0.9
05 LT 26,9
05 u 15.1
a5 L6 58.6

(tr = t5 fn),

30 rh iP
Ki iP

P
sk iP
lln iP
Ud iP
Red Sea

29

29 Ki iP
Sk eP
Un iP
Ud iP

]-

30

30

ud iP og 22 46.3
Leerard Islands (h = t{).

Uct ÍP 08 l+O 00.5
ALeutian Islancts (h = w).

Ud iP LO 26 5I+.3
Leelrard lElanils (h = N).

29

30

"Jfí( iPn tl 18 09.?
iSn 11 19 OT.?

@
D = 530 km = l+.8".

iSe LL 20 23.2

Origin time = LL L6 ]16.
&rplosion?

Leeward



_19-
Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = IJmeàr Ud, = Udd.ehoJn, De = Delary

]969
Deco 30 11 30 l+l+.9

11 30 bB.6
11 31 06.8 D

3l+ 15.1
3\ r9,7
3\ hh.Z

00 57 19.3
00 56 25.7
oo 57 ]9.2

r-969
Dee. 31

Moiucca Sea (h = pe km).

tlm iP 13 58 07.5

Ki iP
Lrn iP
U'I iP

Ki iSs 17
Sk iSe 1T
LIn iSs 1T
Nord.land., Norway.
ExpJ-osion?

Up iP
Ki iP
Ud iP

Up
Ki

Un
Ud

]-r
iP

P
iP
1r
ipP

05 50 io,t:
a5 l+9 25.6
micr sec

zr 0.1 1.0
05 l+9 t+r,2
05 50 16.3 C

05 50 2B,B
30

?n

31

<l

<l

eS
Ud iP
De iP
Crete (h = 2l km).
m = 5.8, M = l+.8 (Uprt<i).

05 l+2 3l+.4
05 \7 07
micr sec

zr 0.1 O.5
E 0.8 th
N 1.0 13
z L.3 16

2900 kn = 260.
o5 l+3 \r.3
micr sec

zr 0.1 0.9
E L.5 1g
N 1.2 13
z l.L 13

o5 h3 t3.o
05 ll3 06.0
05 hB 18
05 l+2 \t.9
05 \2 LO,z

Kurile Islands.
tr = l+5 tn (ua),

ud. iP 05 52 56,5
ipP 05 53 08.6

Leeward Island.s.
tr = L5 tn (ua).

ud iP 0? 00 5\.0
Leeward fsland.s (h = tl).

560 kxl = J.O

i3 22 0l+.6
13 22 !r.2

Aleutian Islands
(1 = 35 trm).

31 Up iP
Ki iP
SK iP
Ud. iP
De iP
Crete (tr = tt).

Origiu tirre =

05 13 h0.5
o5 Ib 47.1+
05 1l+ 18.2
05 13 \8.3
05 13 16.8

05 42 00.1
05 43 0?.1
05 l+2 o?.8
05 hl 35,?

05 35 28.2.

D

Up?1

31 Up iP
Ki iP
Url iP
De iP
Crete.

iP
eS

r
Mx
Mrx

lfx
!=
iP

r
D{:(

Mx
Mx

SK iP
tlo iP

Ki

31 Up iP

Uma. y-.---.--*+O--O433. B

Origin time = 10 0O 22.
losion?

iSn IO 22 25.11

o=hLOkm=3..j .

Nortlwest Russia,
6?.5"N, 30.l"E.
Origin time = 10 20 l+0,

losion?

10 25 38.9
LA 26 36.9

Iforthwest Ruqsia,
6'1.5"N,33,1"8.
Origin time = IA Zl+ 25.
Explosion?

(cont. )



t,
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Up = Uppsalar Ki = Kiruna, SL = Skalstugan, th = tfite6,r Ud. = Udcteho3m, De = Delary

Lú9
Dec. 31 (cont. )

Up

;.3
M:( N
MxZ

Ki iP

Ud iP
De iP

micr sec| 0.1 0.8
l+.[ 10b.3 to
3.1 10
13 23 l+0.1+

micr sec| 0.3 1,6
6,3 lo
2,2 L0
2,7 10
L3 22 5J,.3
L3 22 

'5,313 26 32
L3 22 LO.6
L3 ?J 22.O
13 2\ 29,7
L3 25 11.6

Yugoslavia (h = $).
m€5.3rM=5.3(UprKi).

Up iP t9 t3 3?.6
i 19 13 l+t.?
is 19 23 13

nier sec
P 7.t O.2 o.?
túx E l+O th
M:r N l+1 13
ldx z 44 1.3
D = 81100 kn = T5 L/Ao.Ki iP 19 13 OT.g
iPa L9 U 27is rg 22 20

micr sec
P 22.2 TP zt o.2 !.2
SNl.l+6
Mx E 25 1l+
MxNz6l[
M:c Z lrO ].lf
D = ?850 kn = ?0 L/Zo.

L969
Dec. 31 (cont. )

Ki iP 20 j2 ,+\.L
Un iP 20 ,3 1l+.? C

ud iP 20 53 3g,gDe ip 20 5L oa.g
ALaska (h = N).

Up iP 23 jL I+9.3
isKs 00 01 39
iSP 00 0l+ 13

Ki iP 23 51 lO.B
ipP 23 53 31.8

micr sec
P zr 0.1 l.o

ttn iSI(S 0O OL 31
isP 00 03 59ud iP 23 5L 5B.gDe iP 23 jZ OL,3

BaLi Sea. U = l+90 kn (Ki).

Markus Bàth
l{ovember 19, l9T0

PZ
M:K E
MxN
t{x 7.

sk iP
tln iP

is
Ud iP
De iP

t!1
íLs2

3L

Sk eP 19 13 38trtr iP 19 t3 tB.9iPP tg L5 59iPa 19 1? l+B

is 19 Az 3t1
19 13 h6.r
19 13 57.1

$nrlqyu leLanals
(u = lr5 tn).
m=6.31 g=f.o(uprKi).

Up iP
(cont. )

20 53 ll1.5


