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Uppsala

SEISMOLOGICAL BULLETIN

UPPSALA, KIRUNA, SKALSTUGAN, GOTEBOR G,
UMER, XARLSKRONA, UDDEHOLM and DELARY
Uppsala Up):  59751. 5'1, 17037.6'E; h = 14 m
Kiruna Ki): 67050 4'N, 20 25. O'E, h=390m
Skalstugan  (Sk): 63 34+ 8’N, 12015 .8'E; h =58 n
Goteborg Gb): 57041 9'N, 11 _58. T'E; h =66m
“Umed Um): 6348, 9‘N, 20014 2'E, h=16mn
Karlskrona Ka): 56°09.9'N, 15°35, 5'By h=11nm
" Uddeholm va):  60°05.4'N, 13°36.4'E; h = 240 m
Delary De): 56°28,3 N, 13°52.1'E; h = 150 m

:Eggark. Delary is a new station, located inland in south Sweden.
Its coordinates are: 56028.3'N, 13052.1'E, height =
The bedrock is granite, The station is equipped with a short-period
vertical-component Grenet seismograph (TO = 1.4 sec, Tg = 0.7 sec,

Y s 13510) and a quartz clock. The station was installed already in
August, 1967, and after a test period up to the present month, it will
henceforth be included in the monthly bulletins. Comparisons with the
stations in Gdteborg and Karlskrona during the test period have
demonstrated considerably higher sensitivity for Delary. Goteborg and

-Karlskrona were closed down this month

150 m above m.S.l.

(October 11 and 12, respectively),

OCTOBER 1~ 31, 1968
1968 1968
Oct. 1 U4 iP 02 22 38.9 Oct. 1  (cont.)
: I 02 22 54-6 Ka iP 16 34 31-1 (9]
South of Japan § 16 34 39.8
(b = 35 km), Ud  iP 16 35 12.9 D
Italy (h = 290 km).
" 1 Ua iP 03 25 45.9
" 1 Ua iP 18 41 38.3
" 1 Um iP 03 39 13.1
Ud eP 03 39 33 " 1 Up iPKP 21 30 54.9
) . : i 21 31 00,0
1 Ki iP 10 17 20.5 i 21 31 12.4
. Sk iPKP 21 30 49.0
1 Ki 4P 13 37 29.4 i 21 31 02,0
. _ Um  iPKP 21 30 43.3
1 Up iP 16 35 12,8 D i 21 30 56.4
micr sec ud iPKP 21 30 57,1
P 23 0.1 0,5 i 21 31 15.9
Ki iP 16 36 25,9 Kermadec Islands
Sk iP 16 35 47.5 D = 15 km).
Un iP 16 35 50.5
(cont. ) L g (R SR i 23 15 07.4 C

(cont.)
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Gb = Gdteborg, Um = Unmed,
Ka = Karlskrona, Ud = Uddeholm

1968 1968
Oct. 1 (cont.) Oct. 3 (cont.)
Um iP 23 15 44.3 Um iP 08 18 35.5
Greenland (h = N). Ua  iP 08 19 28.5
ceram (h = 100 km).
n 2 Up iP 09 21 19.5 D
micr sec " 3 Ki iP 10 25 56.0
P Z2' 0.1 0.5 va  iP 10 26 48.8
Ki iP 09 20 48.5 D Alaska (h = 50 km).
micr sec
P z' 0.1 1.0 " 3  Up iP 11 19 37.2
Sk iP 09 21 16.8 mier sec
Gb iP 09 21 37.5 P z' 0,2 1.0
. Um iP 09 21 02.1 D Ki iP 11 18 44.1
ud iP 09 21 26.7 D Um iP 11 19 10.4
Bonin Islands (h = 440 Im). Ka iP 11 20 00,1
- m = 5.6 (Up,Ki). i 11 20 07.2
Uda iP 11 19 37.0
" 2 Up iP 10 58 44.9 ip® 11 19 50.2
Gb iP 10 59 03.0 Aleutian Islands.
Ud iP 10 58 51.8 h = 50 km (Ud).
m 2 ya  iP 14 25 52.9 A 12 36 59.8
vda iP 12 37 30.6
" 2 Up iPKP 14 59 13.7 C Tuzon (h = 40 km).
Ud  iPKP 14 59 16.1
Tonga-Kermadec Islands " 3 Up 1iPKP 12 37 53.6
(h = 530 km). micr sec
PKP Z' 0.1 0.8
n 2 Ki i(Sg) 15 26 40.5 Sk  iPKP 12 37 48.5
i 12 38 03.3
" 2 Ua iP 19 11 20.1 Um  iPKP 12 37 43.6
va  iPKP 12 37 55.5
" 2 Ki eP 20 03 17 South of Kermadec Islands
Sk iP 20 03 45.6 (h = N).
Mariana Islands
(h = 45 km). " 3 Ki iP 15 31 42.3
. Burme (h = 30 km).
" 2 Ua iPKP 21 34 25.7
Fiji Islands (h = 300 km). " 3 Up iP 18 23 02.8
- Sk iP 18 23 44.8
" 3 Ki i(Sn) 04 52 57.3 Ka 1P 18 22 22.4
i(Lg1) 04 53 09.7 Ud eP 18 23 08
Greece.,
" Z  Ki eP 05 12 27
i 05 12 46.7 " Z  Ki eP 18 23 12
‘ Ud iP 18 23 47.7
n 3 Um iP 06 00 10.5 ipP 18 23 56.0
Iuzon. h = 30 km (Ud).
" %  Up iP 08 19 08.1
Ki iP 08 18 31.0 " 3 Up iP 19 14 32.6
i 08 19 03.6 Ud  iP 19 14 47.1
micr sec
P 7' 0.1 1.0 " 4 Up iP 00 51 05.3

(cont. ) | (cont.)
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Gb = GOteborg, Um = Umed,
Ka = Karlskrona, Ud = Uddeholm

1968 1968
Oct. 4  (cont.) Oct. 4 Up iP 12 01 52.8
Ki iP 00 50 21.8
Um iP 00 50 40.9 " 4 Sk iP 14 59 26.3
uad iP 00 51 11.9 D
Japan (h = 50 km). " 4 Ka P 15 58 03
" 4 Ud iP 02 30 51.8 " 4 Xi iPp 16 36 21.4
Sk iP 16 36 48.6
1 4 Um iP 04 34 58.4 Gb eP 16 37 25
Ua iP 04 35 29.6 i 16 37 29.3
Japan (h = 30 km). Ka iP 16 37 41.2
. Ud iP 16 37 15.2
" 4 Up 4P 05 57 20.2 | Alaska (h = 45 km).
micr sec
. Mx E 1.9 20 " 4 Ki iP 18 00 40.4
Mx N 3.0 21
Ki iP 05 56 54.6 " 4 Xi iP 19 23 48.8
micr sec Mariana Islands
Mx E 1.8 16 (h = 40 km).
Mx N 2,0 16
Mx Z 4.1 16 " 5 Up iPKP 06 25 28.9
Ud iP 05 57 29.8 Sk iPKP 06 25 24.2
Formosa (h = 25 km). Um  iPKP 06 25 19.0
M= 5.7 (Up,Ki). Uda  iPKP 06 25 31.1
South of Kermadec Islands
" 4 Up iPKP 06 23 15.6 C (h = ¥).
ipPKP 06 23 47.5
i(PKKP) 06 33 14.6 "5 Uad iPKP 14 46 32.2
iPXKP 06 33 20.9 Tonga-Kermadec Islands
micr sec (n = 540 km)
Mx E 1.8 19
Mx N 2.7 19 " 5 Ki iPn 14 52 08,7
Mx 7 3.6 19 iSn 14 52 57.6
ki e(PKP) 06 23 28 iLg1 14 53 17.2
iPKP 06 23 31,1 D =460 kmn = 4.1 .
J ipPKP 06 24 02.4 Probably northwest Russia.
iSKP 06 26 39.4 Origin time = 14 51 03.
micr sec Explosion?
- PKP Z' 0,3 1.0
SKP Z' 0.6 2.0 " 5 Up iP 15 18 27.6
Mx E 3.3 20 ipP 15 18 43.2
Mx N 2.4 19 iPn 15 18 56.4
Mx Z 4.6 19 micr sec
Sk iPKP 06 23 18.6 pP Z' 0.1 0.5
Um iPKP 06 2% 23,7 Ki iP 15 18 59,6 C
ipPKP 06 23 55.5 ip? 15 19 16.2
iPP 06 25 15 iSn 15 25 02.6
iSKS 06 30 12 micr sec
iSp 06 35 11 pP Zz' 0.1 1.0
Ua iPKP 06 2% 14.0 Sk eP 15 19 04
iPP 06 24 39.1 ipP 15 19 19.3
iPKKP 06 33 21.5 iPn 15 19 47.5
South Sandwich Islands. iSn 15 25 18.0
h = 120 km (Up,Ki,Um). Gb iP 15 18 42.5
M= 6.2 (Up,Kis. M not (cont. )

corrected for focal depth.
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Gb = G&teborg, Um = Umed,
Ka = Karlskrona, Ud = Uddeholm

1968 1968
Oct. 5 (cont.) Oct. 6 (cont.)
Gb  ipP 15 18 57.4 Um iP 07 53 47.9
iPn 15 19 16.2 ud iP 07 54 02.8 C
edSn 15 24 06 Andaman Islands
Um  iP 15 18 35.9 (b = 110 ¥m).
ipP 15 18 51.4
iPn 15 19 07.8 "6 Up —_
isSn 15 23 53,6 micr sec
Ka iP 15 18 23.8 Mx E 1.2 21
ipP 15 18 37.5 Mx N 2.4 20
Uud iP 15 18 43.1 Mx Z 2.7 21
) ipP 15 18 57.4 Ki ——
iPn 15 19 17.8 micr sec
iSn 15 24 10.8 Mx E 2.3 22
. Caspian Sea. h = 80 kn Mx N 2.2 23
(up,Xi,Sk,Gb,Um,Ka,Ud). Mx z 3.1 22
pP is considerably bigger Un i8S 09 25 49
than P on all Z'-records. Samoa Islands (h = 35 km).
Very clear Pn and Sn phases. M = 6,0 (Up,Ki).
" 5 Uuda iP 18 53 37.1 " 6 Up iPp 15 11 54.6
Aleutian Islands is 15 16 08
(h = 60 km). micr sec
Mx E 0.8 14
" 5 Ua iP 20 16 47.4 Mx N 1.4 12
Mx Z 1.5 1%
n 6 Up iP 00 45 45.9 D = 2650 km = 24 .,
Sk iP 00 46 24.4 Ki iP 15 13 01.5
Ka iP 00 45 10.0 micr sec
Ud ip 00 45 52.4 Mx E 0.5 12
Greece (h = 60 km). Mx N 0.4 12
Mx Z 0.5 12
" 6 ud ip 01 01 38.0 Sk eP 15 12 35
Japan (h = N). i 15 12 48.6
Gb iP 15 11 45.1
: -on 6 Up el 06 19 Um i8S 15 17 15
micr sec Ua iP 15 12 01.6
Mx E 0.9 19 Dodecanese Islands
- Mx N 1.2 20 (h = 40 km).
Mx Z 1.6 20 M = 4.8 (Up,Ki).
Ki el 06 17
micr sec " 6 Up iP 19 52 09.4
Mx E 1.8 22 ipP 19 52 35.5
Mx N 1.3 23 micr sec
Mx Z 2,0 18 P Z' 0.1 0.7
Tonga Islands (h = N). Ki iP 19 51 34.4
M= 5.8 (Up,Ki). ipP 19 52 01.1
micr sec
L 6 Up iP 07 53 51.0 C P z' 0.1 1.0
Ki iP 07 53 52.5 C Sk iP 19 52 06.6
micr sec Um iP 19 51 49.4
P Z' 0.1 1.0 ip?P 19 52 15.8
Sk iP 07 54 07.5 Uvd iP 19 52 15.8
(cont.) South of Japan.

h = 100 km (Up,Ki,Um).
m=5,7 (Up,Kis

*
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Gb = G&teborg, Um = Umed,
Ka = Karlskrona, Ud = Uddeholm

Oct. 6 Up 4P 22 12 14.9 Oct. 7 (cont.)
koir 22 13 15.17 U S 19 33 49
Sk iP 22 12 55.8 iPP 19 35 08
Gb iP 22 12 16,2 is 19 41 16
Um iP 22 12 44.1 isS 19 44 28
vd iP 22 12 26.6 micr sec
Turkey (h = 40 km). P E 2.9 2
P N 4.9 1
" UpP iSn 06 55_?;T5*\\ P 7' 1.2 0.5
a—0e—582TF PP E 12 8
iSg — 06-58-50+4 PP N 11 8
s _—mier—sec PP Z 24 8
Sg—2—0s1—0.5 S E 14 6
i i .6 S N 20 6
. SkA i 06 56 24.8 Mx E 35 20
i 6565272 Mx N 51 20
i 06-BF1OTA— Mx Z 39 22
1Sn 06 57 17.6 (D = 9100 km = 82°).
. Ki iP 19 31 16.7 D
GOT esSn 06 57 43 isP 19 34 02
3 - is 19 40 22
Um & iSn 06 58 42.1 isS 19 43 29
iLgl 0659 162 micr sec
kb $ isg 06 59 26.3 P E 14 8
vafy i(Pn) 06 56 27.7 P N 9.0 9
PR De~56 5T, 2 P Z 44 8
06 57 26.4 P Z' 5.0 0.8
06 S E 11 8
West coast O 3 S N 38 9
61.3°N, 5.0°E. Mx E 47 15
Origin time = 06 55 22, Mx N 49 16
Solution checked with Mx Z 36 16 %
readings at Norwegian and (D = 8500 Xm = 76 1/2").
FPinnish stations. - To Sk iP 19 31 44.2 D
judge from this case, the i 19 31 47.7
existence of Sg or ILgl Gb iP 19 32 04.0 D
appears to be rather a i 19 32 08.5
= matter of direction than iPP 19 35 38.4
distance from the epicenter., Um iP 19 31 29.4 D
is 19 40 48.1
" 7 U4 iP 08 06 18.8 Ka 4P 19 32 02.5 D
i 08 06 27.1 i 19 3? 26-1
Ryukyu Islands Ud iP 19 3 3.8 D
(h = 90 km). i 19 31 57.4
Bonin Islands.
" 7 Um iP 12 11 55.9 h = 520 km (Up,Ki).
m="T.1, M = 7.1 (Up,Ki).
n T Ud iPKP 13 42 52.0 M uncorrected for foecal
Tonga-Kermadec Islands depth; remarkably large
(h = 620 ¥m). surface waves for this
depth. Double P; average
L f4 Up iP 19 31 47.1 D ¥ interval = 3.8 sec.
i 19 31 51

(cont. )



Up 1P 19 58 31,2
Ki iP 19 58 00.0
Um iP 19 58 13.9
Uva iP 19 58 37.2
Bonin Islands
(h = 500 km).
Up i(P) 20 47 34.2
micr sec
(p) 0,2 0.7
Up iP 21 00 02.1
i(PeP) 21 00 32,1
micr sec
P Z' 0.4 0.9
Mx E 18 23
Mx N 30 23
Mx Zz 25 23
Ki 1P 20 59 20.8
micr sec
P Z' 0.4 1.0
Mx E 27 23
Mx N 18 22
Mx 2 23 18
Sk 1P 20 59 55.0
iPP 27 o2 228.1
Gb iP 21 00 25.1
Um iP 20 59 39.8
Ka eP 21 00 25
Ua iP 21 00 10.2
Japan (h O m).
m = 6.6, 6.6 (Up,Ki).
Ki IP 00 00 3%8.8
vda iPp 00 01 13%.4
Mariena Islands (h = N).
Up iP 01 02 07.9
Ki iP 01 01 30.3
ipP 01 01 52.3
Sk iP 01 02 02.7
i 01 02 14.0
Gb eP 01 02 29
Umn iP 01 01 46.4
va iP 01 02 15.2
Japan., h = 80 km (Ki).
Up iPs 08 12 26
iss 08 18 49
Ki iPKP 08 02 07.9
micr sec
PKP Ol 143
Sk ePKP 08 02 09

) fﬁsrﬁational From the ISC collection scanned by SISMOS

(cont.)

.

1968
Oct.

n

n

Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Gb = Goteborg, Um
Ka = Karlskrona, Ud = Uddeholm

= Umed ’
(cont.)
Um iPKP 08 02 02.1
iPP 08 03 08.3
iPS 08 12 51
iSs 08 19 01
Indian Ocean (h = N).
Ua i(P) 12 57 02.0
iSg 12 57 37.6
Ki eP 13 02 09
Ki iPn 15 09 40.2
i 15 09 48.0
iSn 15 10 26.7
iLgl 15 10 48.6
D =430 km = 3.9 .
Sk iSg 15 15 371

Probably northwest Russia.
Origin time = 15 08 38.

Explosion?

Up el
Mx
Mx
Mx

Ki el
Mx
Mx
Mx

[ SE=a

E
N
Z

04

04

44

mier
1.5
2.8
2.7

43

micr
1.1

1.0
1.9
Samoa Islands (h = 10 km).
M = 5.9 (Up,Ki).

sec
20
20
21

sec
20
20
20

Ki 1P 07 16 26.9
Ki iPn 12 38 16.1
iSn 12 38 54.7
iSg 12 39 07.5
D = 360 ]ﬂ]l = 3.2 .
Um iSg 12 40 51.1
Origin time = 12 37 23.
Um iPp 12 54 04,5
Ud eP 12 54 48
Sk iF 15 43 05,7
Um iP 15 42 58.9
i 15 43 02.4
va iP 15 43 11.8

i
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10

10

10
10

10

10
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66.4 N, 14.8°E.

Origin time

Explosion?
Ud ip
Iran (h =
Um iP
i
Ud iP
Up iP
Ki iP
Ud eP
Ud ip
i
Un 3P
Up iP
Up
Mx
Mx
Mx
Ki iPKP
iSP
Mx
Mx
Mx
Um ePKP
i(PP)
edP
isSs

i

16

18

25 km).

N =

N = E

20
20

20

o7
o7
o7

08
08

11
15

mic
1.1
1.4
1.6
15
15
mic
2.7
2.2
345
15
15
15
15
5

New Britain (h =
M = 508 (Up’Ki)l

Up
Sk
Um
Ka
Uda

iP
iF
ip
iP
iP

22
22
22
22
22

= Uppsala, Ki = Kiruna, Sk =
Ka = Karlskro

21

13

30
30

40

59
58
59

56
56

53
15

r

24
34

I

24
24
34
40
40
70

56
57
56
56
56

Afghanistan - USSR
30 km).

(h =

o T =

4241

23.9
3445

52.7

06,2
277
13

21.1
28.4

21.1

34.0

sec
19
22
20
14. 6
09
sSecC
24
23
23
18
48
28
24
49
Km) .

35.6
00.9
33.4
40.3
51.6

, Ud

n

n

Skalstugan, Gb

11

11

1

11

11

= Goteborg, Um = Umed,

= Uddeholm

11 Up iP 00 08 43.9
Ua iP 00 08 51.8
Formosa (h = 80 km).

11 Sk iP 02 49 42.7
Um iP 02 50 02.5
cuba (h = N).

11 Up iP 03 24 13.5
Um iP 03 24 12.5
Ud iP 03 24 29,9
Hindu Kush (h = 190 km).

11 Up iP 08 01 06.3
Ki eP 08 01 45
Ua iP 08 01 17.4

i 08 01 21.7

iPn 11 20 02.0
iSn 11 20 59.1

JdSg - 14 21 20,1

11 23 48
11 22 17

Russia,

67.8° N, 32.6 =,

Orlgln time = 11 18 47.
Explesion?

Um iP 12 15 3]6
Up  ePKP 15 33 01
Sk  iPKP 15 32 50.9
ipPKP 15 33 04.0
Um iPKP 15 32 44,6
ipPKP 15 32 5645
Ud  iPKP 15 33 02.8

Kermadec Islands.
= 45 km (Sk,Un).

Um iP 16 22 36.4

Up iPKP 17 31 19.5
ipPKP 17 31 42.0

Sk iPKP 17 31 12.2

Um iPKP 17 31 07.4

Ud iPKP 17 31 20.3
il 17 31 30.5

Kermadec Islands.,

= 80 km (Up).
Up ip 19 04 00.9



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

1968
Oct.

n

11
el

12

12

12

12
12

12

12

12

12
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\\\Sesmobgkm

=

De = Delary

SkA eSg 19 25 13

Udb iPg 19 23 18.9
iSg 19 23 37.4
P=20 Jon = Oyt

pel isg 19 24 48.4

Varmgﬁnd, Swgden,
59.7°N, 12.3 E,
Origin time = 19 23 04.

ua iP 22 12 20.9
Ua eP 22 21 48
Ki eP 02 32 16
Colombia (h = 190 km).
Ki iP 08 12 02.0
va iP 08 12 28,6
Tuzon (h = 25 km).
Ki iPn 11 12 39.0
iPg 11 12 57.2
iSn 11 13 2646

iLgl 11 13 42.4

D s 440 km = 4.000
Probably northwest Russia.
Origin time = 11 11 36.
Explosion?

va iP 11 18 56.8
Um iP 11 31 48.8
Up iP 12 26 14.4
Uud i 12 26 22.86
Ryukyu Islands (h = 25 km).
Ud iP 15 AT 3T«9
KiE‘ ePg 15 52 50
iSg 15 53 09.6
o=} Ot T,
SkA eSg 15 54 24
Un (— eSg 15 54 03

Laplgnd, Swegen,
66.8 Ny 17.9 E.
Origin time = 15 52 20.

Ki 1P 19 15 00.9
Ud iP 19 15 09.8
Kashmir,

ua b i 19 30 55.9
De iP 19 30 h4.4

Venezuela (h = 100 km).

1968
Oct. 12

n

n

n

12

12

13

13

12

13

Umeéd, Ud = Uddeholm,

Up iPKP
iSKP

19 35 50.9
19 38 39.7
mier sec
PKP Z' 0.1 1.0

SKP Z' 0.3 1:3

Ki iPKP 19 35 44.1
iSKP 19 38 15.6

micr sec

SKP Z' 0.8 1.8

Sk iPKP 19 35 46-7
i 19 35 5%.9
iSKP 19 38 30.8
Um  iPKP 19 35 45.9
iSKP 19 38 27.5
Ud  iPKP 19 35 52,2
iSKP 19 38 40.9
De iPKP 19 36 04.0
iSKP 19 38 50.4
Fiji Islands (h = 610 km).
Up iP 23 27 42.8
mier sec
P Z} 0s5 142
Ki iP 2% 2T 51.9 ©
micr sec
P zZ' 0.4 1.2
Sk iP 23 28 08.4 C
iPP 23 29 53.4
Um iP 23 27 41.0
Ua iP 23 27 59.3 C
iPP 23 29 43.7
De iP 23 27 55.8

Hindu Kush (h = 200 km).
m = 5.9 (Up,Ki).

Up iP 23 33 12.6
Ki iP 23 33 20,3
Sk iP 25 32 59.3
ud iP 23 33 00.3

ipP 23 33 21.7
De iP 23 32 59.1

Venezuela. h = 80 km (Ud).

Ki e 01 02 54

i(sg) 01 02 58,9
Ki 4P 05 00 48.4
Ud iP 05 00 18.1
Ud iP 08 13 13.9

i 08 1% 40.5
Up iPKP 08 24 48.5

i 08 24 52.6
(cont.)
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Umed, Ud = Uddeholm,
De = Delary
1968 1968
Oct. 13  (cont.) Oct. 14  (cont.)
Up micr sec Um i 03 17 45.4
PKP 7' 0.1 0.5 is 03 27 02
Xi ePKP 08 24 27 iPS 03 29 01
Sk iPKP 08 24 42.3% C i 0% 35 09
Um  iPKP 08 24 36.9 C Ud  iPKP 03 17 47.0
i 08 24 41.1 i 03 17 50.5
Ua  iPKP 08 24 49.7 C iPP 03 19 21.7
De  iPKP 08 24 58.7 De  ePKP 03 17 50
Kermadec Islands Australia (b = 1 km).
(h = 60 km). M = 7.0 (Up,Ki).
Um long=-period N shows a
: " 13 Up 1iSg 10 16 50.6 diffracted S (SH-com-
Ki edg 10 19 35 ponent), epicentral
Sk iSg 10 18 44.0 distance about 121 .
- Um  iSg 10 17 33.7 - Double PKP, the two
Uda iSg 10 17 52.2 phases being about 4 sec
Esthonia=Gulf of Finland. apart (Ki,Sk,Um,Ud).
Explosion?
"4 Up iP 05 34 18.6 D
" 13 Up iSg 10 17 12.7 micr sec
Xi eSg 10 19 58 P Z' 0.1 1.0
Sk iSg 10 19 05.9 Ki iP 05 34 16.6
Um  iSg 10 17 55.1 micr sec
Esthonia-Gulf of Finland. P 0.2 1.5
Explosion? Sk iP 05 34 27.6
Um iP 05 34 14.1
n 13 Up iP 10 34 52.2 Uda iP 05 34 23.1
Xi eP 10 34 11 i 05 34 31.0
Um  iP 10 34 29.0 Andaman Islands (h = N).
Ud iP 10 34 58.4 D m = 6,0 (Up,Ki).
Japan (h = 40 km).
Up iP 07 40 19.0
" 13  Uda iP 16 42 25.8 Ki iP 07 39 46.6
Sk eP 07 40 14
" 14 Up iFKP 03 17 46.9 ipP 07 40 23.3
ePP 03 19 11 Um iP 07 39 59.7
micr sec ipP 07 40 09.9
- PKP Z' 0.1 1.0 Ud iP 07 40 23,2
Mx E 11 23 Volcano Islands.
Mx N 27 28 h = 35 km (Sk,Um).
Mx 2 24 30
Xi iPXP 03 17 42.9 Up iP 09 22 44.9
i 03 17 46.8 ipP 09 22 57.5
iPKKP 03 27 51.4 micr sec
micr sec P 0.2 1.4
PXP Z' 0.2 1.0 Ki iP 09 22 05.9
Mx E 17 20 micr sec
Mx N 26 25 P Z' 0.4 2.0
Mx Z 18 21 Unm iP 09 22 23.6
Sk  iPKP 03 17 49.3 ipP 09 22 34.7
i 03 17 53.1 ua iP 09 22 51.4
Um  iPKP 03 17 41.2 ipP 09 23 04.2
(cont. ) Japan. h = 45 km (Up,Um,Ud).

m = 6.2 (Up,Ki)o
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1968
Oct.

n

e O
Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um
De = Delary
1968
Up iP 11 30 34.5 Oct.
Ki iP 17 43 58.4
Formosa (h = 40 km).
Up iP 02 23 09.1 C
micr sec "

P Z' 0.3 0.6

Ki 1P 02 23 08.6 C
micr sec

P Z' 0.5 1.0
Sk iF 02 23 22,9 C
Un 4P 02 23 05.8 C

i 02 23 19.9

isP 02 23 44.6

iSKS 02 33 17

is 02 33 30
ud iP 02 2% 18.9 C
De iP 02 23 18.2 C

14
14

15

15

15

15

15

Sumatra (h = 100 km)

International From the ISC collection scanned by SISMOS

m = 6.5 (Up,Ki).

Ki

Sk

iPn
iPg
iSn
iLgl

10 12
10 13
10 13
10 14

45.1
03.1
43.6
Og.O

D =540 Im = 4.9 .

edg

10 16

31

Probably northwest Russia.
Origin time = 10 11 29.

Explosion?
Un iP 12 43 59.1
Un iP 17 22 28,6
Kifl isg 17 32 50.4
Sk A eSg 17 32 55
Um (- iSg 133 1717
Nord%and, Nogway,
66-4 N’ 14.8 En
Origin time = 17 31 22,
Explosion?
Up iPKP 17 49 57.3
i 17 50 00.3
Sk ePKP 17 49 49
i 17 49 55.4
Um  iPKP 17 49 44.8
i 17 49 48.2
Ua  iPKP 17 49 58.3

Kermadec Islands
(h = 50 kn).

n

n

"

15

15

16

16

16

16

16

16

= Umed, Ud = Uddeholm

Up ip 17 59 38.6
Ki iP 17 59 40.3
vd iP 17 59 50.1
Nicobar Islands
(h = 35 km).
Up iP 20 22 08.1
is 20 32 56 5
D = 10050 km = 90 1/2",
Ki iP 20 21 50.0
micr sec
P Z' 0.1 140
Mx E 0.8 16
Sk iP 20 22 12.1
Um iP 20 21 55.9
ipP 20 22 1141
is 20 32 37
Ud iP 20 22 15.5
i 20 22 52,7
Mindanaoc, h = 60 km (Um).
Ki eP 02 06 56
Um eP 02 06 58
Ud eP 02 06 48
Haiti (h = 35 km).
Ud iP 04 43 04.9
Up iP 07 57 29.4
micr sSec
Mx E 1.9 20
Mx N 4.5 22
Mx Z 4.9 17
Ki iP 07 56 59.4
micr sec
Mx E 3.2 22
Mx N 2.5 18
Mx Z 3.4 19
Um iP 07 57 08.6
isS 08 06 31
isSKS 08 07 18
iss 08 11 23
Ud iP 07 57 37.1
Ryukyu Islands
(b = 15 ¥m).
M= 5.9 (Up,Ki).
Ki iP 10 11 18.3
Ud iP 10 11 44.4
Mindanao (h = 100 km).
De iP 11 08 15.2



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

1968
Oct.

"

n

n

n

ational From the ISC collection scanned by SISMOS

iSg
iSg

eP

iP
iP
Iran (h = N).

12 49 53.0
12 48 52.7
Probably southern Norway.

15 34

15 34 27.5 C

15 34

1P 19 47
Aleutian Islands
(h = 70 Im).
micr
Mx E 0.6
Mx N 0.4
Mx Z 0.7
iSs 05 43
i 05 44

New Ireland (h = 20

gand,
66.4 N, 14.
Origin time
Explosion?

(0]
8°E.

iP o7 06
micr
P 0.1
iP 07 05
mier

P 0.1
iP 07 06
iP 07 05
i 07 06
iPp 07 06
iP 07 06

Mariana Islands

(h = T0

m = 6.1 (Up,Ki).
iP 07 23
iP 12 41
i 12 41
iP 13 38
iP 13 39
iP 135 39

Japan (h km) .

Kifll iSg

SkA iSg

17 21

Oct. 17

17

17

18

18

18

Umeé, Ud = Uddeholm,

Ud

Ud

(h = 450 km).

Up
Sk
Um
ud
De

i(P)

iPKP

ePKP
iPKP
ePKP
iPKP
ePKP

17 47 01.4

22 26 47.4
Tonga-Kermadec Islands

25
23
23
23
23

Kermadec Islands

(h = 150 xm).

Up iP
iX
Ki iP
iX
Sk el
iX
Um a2 3
iX
Ud eP
iX
De eP
Greece (h

00
00
00
00
00
00
00
00
00
00
00

33
32
32
33
33

00
01
02
02
01
01
01
01
01
01
00

30 km).

05
5Tad
55
07.1
18

54.4
06.5
14.0
22.6
34

49.3
35.7
45.7
01

04.3
25

The second phase, marked
X above, is much more
pronounced than the first

one.

Up
Ki

iP
el
i

03
02
02

Mariana Islands

(h = 230 km).

Up

Ki

Sk
Um

ud

iP
i

Formosa E
m=5.9

N =N

06
06

00
29
59

05
05

micr

0.1

06
06

05
05

mier
0.2

0.5
0.3

0.6

06
06
06
06

05
05
05
05

h=45 km)l
Up,Ki).

01.9
34
36.2

48,7
54.9
sec
1.2
23.5
28,1
sec
1.5
11
10
11
51.0
32.2
37.8
56.8
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Umed, Ud = Uddeholm,
De = Delary
1968 1968
Oct. 18 Up i 10 06 37.0 Oct. 19  (cont.)
iSg 10 06 42.1 Up micr sec
ud iSg 10 07 25.4 Mx N 2.9 16
Baltic coast of Sdderman- Mx 7 0.9 15
land, Sweden, Felt. Xi iP 02 41 16,2
Probably explosion. micr sec
Mx E 0.8 14
" 18 Up iP 10 08 02.4 Mx ¥ 1.8 16
Xi iP 10 07 19.6 Mx Z 0.8 12
Sk iP 10 07 54.0 Sk iP 02 41 34.6
Um iP 10 07 38.9 i 02 41 39.4
ipP 10 07 58.1 iPP 02 43 17.6
Ud iP 10 08 09.6 Unm iP 02 41 07.0
Japan. h = 70 km (Um). i 02 41 11.5
iPP 02 42 40.1
- " 18 Ki iP 11 34 12.9 iSa 02 49 34
Molucca Passage iLg1 02 54 54
(b = 10 ¥m). iLg?2 02 55 41
Ud iP 02 41 26.6
n 18 Ud iP 12 19 47.4 i 02 41 32.0
Japan (h = 80 km). Tadzhik SSR (h = 80 km).
M = 5.2 (Up,Ki).
" 18 Ua i(pg) 15 31 32.9 Double P, average time
iSg 15 31 55.6 interval = 4.7 sec.
" 18 Up iP 16 06 58.6 " 419 Um  i(P) 03 27 17.6
Ki iP 16 06 58,2 Ud e(P) 03 26 09
Sk eP 16 07 19
Um iP 16 06 56.0 " 19 Up iP 07 09 16.7 C
Ud iP 16 07 15.6 iPP 07 10 53.5
i 07 11 10.1
" 18 Ki eP 19 04 53 isS 07 15 25
Um 1P 19 04 44.6 micr sec
ud iP 19 05 05.9 C P Z' 0.1 0.5
Andaman Islands (h = N). Mx E 1.1 15
Mx N 3.8 16
) " 18 Ud iP 21 30 39.2 Mx 2 1.8 14
D = 4600 km = 41 1/2.
"oo18 Up i(P) 21 46 08.2 Ki iP 07 09 21.5
il micr sec i 07 09 31.9
(P) 2' 0.1 0.6 micr sec
Mx E 2.1 15
" 19 Ki iP 00 33 21.0 Mx N 3.4 16
Um  iP 00 33 25.7 Mx z 2.2 15
Ua  iP 00 33 44,2 Sk iP 07 09 40,0
ipP 00 33 49.1 iPP 07 11 22.8
Molucca Passage. Um iPp 07 09 12.0
h = 20 ku (Ud). i 07 09 18.1
is 07 15 22
* 19 Up iP 02 41 11.1 iss 07 18 11
i 02 41 15.2 uda iP 07 09 32.1
iPP 02 42 39,2 Tadzhik SSR (h = 50 km).
micr sec M = 5.4 (Up,Ki).

Mx E 0.8 17
(cont. )
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Up = Uppsala, Ki = Kiruna,

1968
Oct.

1
"

n

19

19

19
19
19

Ki

Up

Ki

Sk

Unm

[9f¢}

De

i(Sn)
i(Lg1)

iP
i
iPP
is

P

Mx
Mx
Mx

iPP
i
iP
i
iPP
is
edSa
iss
iP
i
iPP
iP
i

i

Tadzhik SSR (h =
m=5.7, M=5-6

Um iP
Up i(P)
Up iP
i
iPP
P
Mx
Mx
Mx
Ki iP
i
(cont.)

Z'
E
N

12
14
15

15
15

- 13 =

Sk = Skalstugan, Um
De = Delary

58 22,0
58 4'7.4

59 46.8

00 16.2

01 24.5

05 56

r sec
0.7

00 11.4
00 29,2
01 53.5
01 57.2
59 43,6 D
59 47.5
01 25.1
05 51

08 10
08 53
00 03,7
00 06.5
01 48.4
00 01.6
00 05.1
00 14.1
N).
(Up,Ki),

35 03.1
54 27.6
40 15.1

40 23.8
40 52

micr sec

0.1
0.7
Te1
1.4

1.0
13
11
11

15 41 25.1
15 41 30.7

1968
Oct.,

1t

"

1"

1

19

19

19

19

19

20

20

Umed, Ud = Uddeholm,

(cont. )
Ki micr sec
Mx E 1.5 16
Mx ¥ 1.0 13
Mx Z 1.3 12
Sk iP 15 40 54.7 C
i 15 41 00,2
Un iP 15 40 54,3
uda iP 15 40 25.0
De ip 15 39 48.7
i 15 39 56.8
Crete (h = 20 km),
M = 4.8 (Up,Ki),
Ki iP 17 48 03,5 C
Um iP 17 48 11.4
Ud eP 17 48 09
Up iP 19 27 46.2
Xi iP 19 27 02,6
Sk iPp 19 27 38.0
Um iP 19 27 22,2
ud iPp 19 27 53,1
De iP 19 28 09.8
Japan (h = 70 km).,
Up iPKP 21 50 37,1
Ki iPKP 21 50 50,9
Um iPKP 21 50 42.8
i 21 50 54,5
Ua iPXP 21 50 35.3 ¢
South Sandwich Islands
(h = N).
Up i(Pp) 23 51 46.3
Ud iPp 23 51 29.0
ud iP 02 08 21.3 ¢
Up iP 07 20 05.1
i 07 20 09.5
i 07 21 23.4
is 07 29 45
micr sec
P ' 0.7 1.5
Mx E 6.8 18
Mx N 15 21
Mx Z 4.7 15
D = 8500 km = 76 1/2°.
Ki iPp 07 19 38.7
i 07 19 44.2
isS 07 28 59
micr sec
Z' 0.6 1.5

(cont.)
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(cont. )

Ki

Sk

Um

Ud

De

Formosa (h
m=6.4’ i

o

= =

sec
10
15

16
13

]GIL=72-

07 20

15 km).
6.2 (Up,Ki).

09.7
12.1

52.4 C

09

12,7
18.6
e

Double P, small and big

(Up,Ki,Sk,Ud).

Up

Ki

Ud

Japan (h = 15

EER
N = b

RKEEE

micr
31
el
2.9
micr
4.1
33
5.4
12 35
km),

M = 5.8 (Up,Ki).

Up

Ki

Sk

Um

Ud

De

Rumania (h = 120 km)

23 18
23 18
23 21
23 19
23 24
23 25
25 19
23 25
23 24
23 25
23 19
23 19
23 22
23 23
23 18
23 18
23 21
23 23
23 18
23 18

sec
20
19
18

sec
15
18
17
10.3

30.8
42.9
10.9
52.1

24.8

13.1
24

04.3
08,7
1549
10.9
16.0
49.2
23eD
45.7
58.8
40,6
34.5
05.4
13.8

L

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

1968
Oct.

n

n

n

Umed, Ud = Uddeholm,

Ki
Ud

Ki
Sk
Um
Ud

Colombia (h =

i
i

i(sg)

iP
iP
iP
iP

66.4 N, 14.8°E,
Origin time = 17 49

Explosion?
Up eP
Ki iP
i
Sk iP
i
Um iP
Ud iP
i
De eP
i
Crete (h =
Up iP
Um iP
vd eP
Caucasus,
Up iP
Ki eP
Sk iP
Ud iPp
De iP
Up iP
i
Ud iP
ud iP
De iP
Crete,

18 22
18 23
18 23
18 22
18 22
18 22
18 22
18 22
18 21
18 21

5 km).

22 30
22 30
22 30

25 27
23 28
23 28
23 28
23 27

23 44
23 44
23 44

02 34
02 33

05

14.0
18.9
45.4
4844
42,9
17
12.5
37

44.4

44.5
554 1
56

54.8
37

27.0
1042
54.6

25,6
30.9
40.8

3444
59.6
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_ (i = Kiruna
Up = Uppsala, Ki * ! De = Delary
1968
1968
Oct. 22 Um 4P 07 28 02.6 Oct. 23
vd  iP 07 27 16.7
Yugoslavia.
P i 20 13 21.2
" 23 Ud iP 01 01 29.0
1" 23 Xi ePKP 02 13 45
i 02 13 47.2
i 02 14 06.3
micr sec
- PKP Z' 0.1 1.5
Mx E 0,9 20
Mx N 0.7 20
Mx Z 0.8 18
Um iPKP 02 13 49,1
i 02 13 53,6
South of Australia (h = W),
" 23 up ip 05 46 23,9
Ud iP 05 46 31,9
South of Japan (h = 400 km),
"oo23 x4 isg 13 35 09.4
i 13 35 18,9
Esthonia—Gulf of Finlang,
Explosion®
n 23 Xi gP 13 39 35 " 23
3? 15 13 39 34,7
i 13 39 49,4 n
Java (h = 45 km), 23
"2 o i(p) 15 30 47.1
micr see
(P) 2 0.1 0.9
25 up ip 21 19 12
?PP 21 23 46
1(sks) 21 30 o
iPs 21 33 04
nicr gec
PP E 1.0 ¢
PP Z 1.5 7 "
(SKS) ¥ 2.5 10 =
Mx E g7 21 n 24
Mx N g0 21
Mx Z 140 24

(cont, )

Sk = Skalstugan, Um = Umed, Ud = Uddeholm

ont.
ég e% 21 18 51
i 21 18 54.3
iX 21 22 22
iPP 21 23 02
i 21 23 34
iSKS 21 29 31
iPKXP 21 34 34,6
micr sec
P Z' 0.7 2.5
PP E 0,9 8
PP N 0.6 6
SKS E 7.4 13
SKS N 3.4 13
Mx E 88 19
Mx ¥ 79 20
Mx Z 100 19
Unm iP 21 18 59
iPP 21 23 22
i5KS 21 29 38
ud iPKP 21 23 19.9
iPP 21 23 57,3
De iPKP 21 23 23,1
iPP 21 24 19.0

New Guinea (h = 10 km).
n = 6,8, ¥ =175 (Up,ki),
X (Ki) is probably
another instance of the
unidentified phases
arriving ahead of PP,
eéspecially in this
distance range (distance
to Ki about 1047),

Up iP 21 30 40.0 T
Up ip 21 32 53,1 ¢
i 21 32 56,5
micr sec
P zZ' 0,2 o.8
Ki ip 21 32 29,8
1 21 32 36,5
Sk ip 21 32 27,0
i 21 32 55,5
Um  4ip 21 32 4.2 ¢
ja 4P 21 32 55,3 ¢
De 1P 21 33 03,6 ¢
1 21 33 07.0
va 1P 22 08 18,73
in 1P 00 00 59,6
New Guinea (n - 45 xm).
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1968
Oct. 24

1t

24
24

24

24

- 16 =~
= Kiruna, Sk = Skalstugan, Um
De = Delary
1968
Up — Oct. 24
micr sec
Mx E 2.1 22
Mx N 2.0 20
Mx Z 2,2 22
Ki iP 00 55 09.8
micr sec
P 2! 0.1 1.0
Mx E 1.7 19
Mx N 1.4 18 "o24
Mx Z 2,0 18
Sk i(pP) 00 55 42,6
Um iP 00 55 20.7
Uda iP 00 55 35,7
Mindanao (h = 80 km).
M =5,7 (Up,Ki), no ooy
Up iP 02 30 52,7
Up iP 04 27 53.0
Ki iP 04 27 52,1
Um 1P 04 27 49.7
Ud iP 04 28 03.0
De iP 04 28 02,3
Sumatra (h = N),
Up ———
micr sec
Mx E 0.9 23
Mx ¥ 1.0 20
Mx Z 1.2 19
Ki —————
micr sec
Mx E 1,2 18
Mx N 0.8 19
Mx 2 0,9 17
Um iPsS 05 36 29
Prince Edward Island
(h = N)o
M =5.6 (Up,Ki).
Ki iPn 10 41 35,7
iSn 10 42 33,9
iSg 10 42 58,4
D = 540 km = 4.9°,
Sk i 10 44 59.4
iSg 10 45 18.4
Um iSn 10 43 13.7
iSg 10 43 51.9
Ua iSg 10 46 19.9

Northwest Russia.
Origin time = 10 40 18,
Explosion?

Umed, Ud = Uddeholm,

Up i(3g) 13 44 15.4
i 13 44 30.0
Ki iSg 13 47 00.8
Sk eSg 13 46 18
Um  iSg 13 45 00,8
ud isSg 13 45 29.7
Esthonia=Gulf of Pinland.
Explosion?
Ki iP 14 11 51.1
Un iP 14 11 56.0
Ud iP 14 12 14.4
Molucca Passage
(h = 50 km).,
Up eP 16 04 31
i 16 04 35.6
ipP 16 04 43,9
iSKs 16 14 58
is 16 15 27
iSeS 16 16 08
micr sec
P Z 0,7 6
pP Z' 0.2 1.2
SKS E 0.5 4
S ¥ 0.5 6
Mx E T.2 22
Mx N 17 22
Mx Z T.6 230
D = 10450 km = 94",
Ki eP 16 04 15
i 16 04 16.1
ipP 16 04 26.3
iSKS 16 14 37
es 16 15 10
micr sec
P E 0.5 8
P Z 1.3 9
pP z' 0,2 1.0
SKS E 0.9 6
S N 1.2 6
Mx E 19 20
Mx N 11 23
Mx zZ 22 20
D = 10000 km = 90°,
Sk i(P 16 04 38.4
Um iP 16 04 22.7
i(pP) 16 04 32.6
iPP 16 07 55
iSKS 16 14 47
is 16 15 01
Ua iP 16 04 38.6
i 16 04 45.3
De el 16 04 45
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" ; = Unm
= Uppsala, Ki = Kiruna, Sk = Skalstugan,
Up pp ’ De = Delary
1968 ) by
Oct. 24  (cont. Oct.
De ipP 16 04 59.8
Mindanao. h = 50 km (Up,
Ki’De)t .
M o= 6.1; M = 6.5 (Up?Kl)'
" fo) KiR in 20 13 38'7
Te o e 5
1
UmE iSg 20 16 09.0
Udp isSg 20 18 46,1
North coasg o} 9 en-

. insula, 69°N, 37°E, o
Origin time = 20 11 1
Explosion?

"
n
"
"
St O KoIa Pen-
insula, 69 N, 37°E,
Origin time = 5o 12 56.
Explosion? L
In this and the breceding
case, the existence of Sg
or Lgl appears to be rather
& matter of direction than
distance frop the Source;
cf similap remark to Qct,
L 7, 06 58.
L 24 Ki eP 21 08 14
ipP 21 08 32,3
ud iPp 21 08 38,6
Mindanao, n = 79 m (ki),
n
"2 up gp 21 56 35,2
Ki ?P 21 55 57,7
1 21 56 10.8
Um }P 21 56 15,0
Ud iP 21 56 41.8
Japan (h = 39 km),
* 24 Up —— "
micr gece
Mx E 0.9 23

(cont, )

Umed, Ud = Uddeholm,
(cont, )
Up miecr sec
Mx N 1-3 21
Mx 2 1.9 23
Ki iP 22 45 41.4
Sk iP 22 46 21.8
Um iP 22 46 03,2
iPeP 22 46 47.7
Ud iP 22 46 37,2
3! 22 46 40.3%
De iP 22 46 57.5
Kurile Islands
Up  iPKP 02 41 16.4
Um iPKP 02 41 24,7
Ud iPKP 02 41 15.5

South Sandwich Islands
(h = N),

Up iP 05 53 48.5
Un iP 05 53 33.0
Uda ip 05 53 54,2
Ki iP 07 29 53,1
Ua ip 07 30 50.9
Up iPp 10 41 32,4
Ki ip 10 41 33,5
iPp 10 44 37,5
mier sec
P Zr 0,2 Y3
Um 4ip 10 41 29,9
ipP 10 41 49,7
ud ip 10 41 43,6
ipP 10 42 04.4
De ip 10 41 40.6
ipP 10 42 00,2
Sumatra. h = 79 km (Uﬂl:Ud’De
Ki iPn 11 00 44.8
iSn 11 01 23,8
iSg 11 01 38.8
D = 360 kn = 3,2°.
Um. iSg 11 03 23.6
Origin time - 10 59 52,
Explosion?
Up iP
(cont.) 11 49 17.3
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1968
Octe.

25

25

25
25
25
25

25
25
26

26

26

(cont.)
U micr sec
P P Z' 0.1 0.5
Ki iPp 11 48 25.4
Um  iP 11 48 50.3
Uda iP 11 49 18.6 D
De iP 11 49 40.4
Aleutian Islands
(h = 25 km).
Ki eP 14 07 29
UJd iP 14 08 22.3 ¢
Aleutian Islands (h = N),
Up eP 14 27 13
Uua iP 14 43 43.9
Up i(P) 14 48 29.0
Ki eP 16 08 15
Ud iP 16 08 38,2 ¢
Talaud Islands
(h = 80 km).
Up eP 19 52 09
Ki eP 21 43 33
Up iP 01 51 58,2
Up iPKP 14 28 50.6
Um iPKP 14 28 38,2 ¢
ud iPKP 14 28 52.5
De iPKP 14 29 01.3 ¢
Kermadec Islangs
(b =170 xm).
Up 1P 16 07 28.7 @
micr see
. P Z' 0.2 0.6
ki ooap 16 06 44,5
ipP 16 06 55,6
micr seg
P 2' 0.1 1,0
Sk ip 16 07 19.7
un 1P 16 07 04.5
vd  ip 16 07 35,0 ¢
1pP 16 07 46.6
1 16 07
De  ip 51.7

1968
Oct.

1t

n

26

26

26

27

27

27

27

28

28

28

Ki iP 19 26 53.0
. i 19 27 10.7

Um iP 19 27 19.1
ipP 19 27 30.6

ud iP 19 27 45.2
De iP 19 28 08.0

Aleutian Islands.
h = 40 km (Um).

Xi ePn 20 50 02
iSg 20 50 51.8

D = 340 km = 3.1°,
Origin time = 20 49 11.
Explosion?

(cont. )

Up iP 23 09 09.6
Ryukyu Islands,
Ki iSn 04 47 07.7
iLg1 04 47 28,7
Sk iSg 04 49 55.9
Um  eSg 04 48 26
Northwest Russia.
Explosion?
Up ip 11 34 52,6
Um iP 11 34 46,2
Ud ip 11 35 06.2
Up iP 13 55 21.4
Xi ip 13 55 04,7
Sk ip 13 55 25,6
Un ip 13 55 09,9
Ud iP 13 55 29,6
Mindanao (h = 190 km),
ud iP 22 11 55,6

Dodecanese Islangs,

Ud  ip 02 30 49, 1
Kuriie Islands
(h = 70 im),
Ud  ip 11 22 01.8
Unimak Island (n 40 km),
Up  iS 13 03 16
Ricr sec
Mx E 1.7 13
Mx N o1.3 43
M Z 0.8 19
Ki eP 13 00 30
i 13 00 37,0




0%;;;lmm -rrvala, Ki = Kiruna, sy - Skalstugan, Un = Umed, yg = Uddeholm,
Seismologica

Faitios De = Delary
1968 1968
Oct., 28 (cont.) Oct, 28 (cont. )
Ki micr gee Up mlier see
Mx E 2,9 14 Mx Z 19 23
Mx N o,7 13 Ki  ipgp 23 51 13.6
Ix 7 06 12 ipPKP 23 51 28,5
Sk 4ip 13 00 04,6 ePP 23 52 59
Un g5 13 04 22 iPKKP 00 01 20,8
ua 4p 39 30,1 1

12
Aegean Segq (h = N),
M =5, (Up,Ki).

Z
E
" 28 Up ip . g
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De = Delary
1968
i . 2.3 Oct. 29
P 06 57 1
et BB By B 06 57 32.9
micr sec
P A 0.2 1:5
s 06 56 52,7
i 06 57 28.1
South of Japan (h = N).
" 29 Ki iPpgRP 07 39 19.8 ¢
micr sec
PKP ZI 0.2 1.5
Sk iSKP 07 42 07.3
Um  iPKP 07 39 26.2
. iSKP 07 42 03.1
iPKP 07 39 34,2
1SKP 07 42 17,1
De  iPKP 07 39 34.6
Fiji Islands (b = 570 1m).
"29 wp  ip 10 09 57,7
i 10 10 04.2
Ki 4p 10 10 14,5
Sk iP 10 10 23,0
Um iP 10 10 01.6
Ud iP 10 10 11.6
India (h = 1 km),
" 29 De iPKP 11 46 28,7
i 11 46 34.7
Tonga Islangs (h = x),
n 29 Um %PKP 11 58 42,6
De iPKp 11 59 03,3
Tonga Isiangs (h = w).
. " 29 Up i(P) 17 14 15,8
Ki }P 17 13 56,6
Sk }(pP) 14 26,6
Um }P 17 14 01.3
}SKS 17 24 32
}S 17 25 pg
Uq ip 17 14 20,0 ¢ 4 30
Moluceg Passage (h = N).
n
n 30

Nord %’and ’ NOI‘W&
66.4"¥, 14.8%,
Origin time -
Explosion?

Y

= A7 55 48

30

= Ud = Uddeholm,
la, Ki = Kiruna, Sk = Skalstugan, Um'_ Umed ,
Up = Uppsala, =

) 22 25 46,9
L & 22 25 49.9
iS 22 33 24
micr sec
P Z 2,0 3
P z' 2.7 2.0
s E 9.6 20
Mx E 18 22
D = 6100 km = 55°,
Ki iP 22 24 45.6
N 22 24 49,7
is 22 31 38
micr sec
P A 5.6 2.0
S E 12 12
S I 4.4 1
Mx E 65 23
Mx N 26 20
Mx Z 26 18
D = 5200 km = 47",
Sk ip 22 25 15,6
< 4 22 25 18,6
i 22 25 44,0
Un ip 22 25 16,4
i 22 25 21,3
i 22 25 50,8
is 22 32 3o
iss 22 35 59
Ua 4p 22 25 40,9
? 22 25 46,4
De ;P 22 26 07 5
i 22 25 12.0
Alaska (h = 5 km),
B =6.9, M = 6,4 (Up,x1),
Double B, average interval
about 4 Sec., - Relatively
long Periods dominate the
motion,
Ki ip 00 20 33.8
Moluceg Passage (n - N).
Ki  i(p) 00 56 01,4

Sumatpg Ol = 60 ).

c.n 04 09 12,5
D = 420 1 - 5 g8

Origin time -
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um

1968
Oct.

"

n

De = Delary
1968
(cont.) Oct. 31
Up is 03 31 54
micr sec
S N 3.2 8
Mx E 3.7 12
Mx N 7.8 14
Mx 2 T.7 13
D = 2700 km = 24 1/2°,
Ki iP 0% 28 38,2
micr sec
Mx E 4.7 12
Mx N 2.1 13
Mx Z 2,9 15
Sk iP 03 28 11.6
Un ip 03 28 03,1
is 03 32 51
i 03 33 01
vda  iP 03 27 40.6 "3y
De iP 03 27 07.5 C
Dodecanese Islands
(h = 10 ¥m).
M = 5.4 (Up,Ki).
Up ip 07 51 37.3
Ki iP 07 50 56.8
Un iP 07 51 14.6 D
Ud ip 07 51 44.1 " 31
Japan (h = 70 km).
" 31
Up iP 09 20 10.6
i 09 24 37.9
iSKS 09 30 45 1
is 09 31 30
micr sec
P Z' 0.1 1.0
Mx E 5.0 20
Mx N 5.6 21
Mx Z 5,5 19
D = 10900 km = 28°.
Ki iP 09 19 55.0 C
i 09 20 05.6
is 09 31 05
micr sec n 31
P Z' 0.4 1.0
S N 1.2 T
Mx E 2.8 17
Mx N 2.6 21
Mx 2 4.5 170
D = 10550 km = 95°,
Sk iP 09 20 16.0
Unm iP 09 20 00.0
i 09 20 12.8
iSKS 09 30 30

Umed, Ud = Uddeholm,

(cont. )

Um isS 09 31 09
iPS 09 %2 37

Ud iP 09 20 18.4
iy 09 23 26,0

De iP 09 20 24,2
i 09 20 30,2
iX 09 22 59.4
iy 09 23 3G.8

Molucca Passage (h = N),
m = 6,6, M = 6,1 (Up,Ki).
X and Y (Ud,De) belong
to the group of un-
identified phases
arriving ahead of PP in
this distance range.

Ki 1iPn 10 19 05.1
iSn 10 20 04,1
isSg 10 20 28.8
D = 560 km = 5.0 .

Umn iSg 1C 21 17.6

Northwest Russia,

Origin time 10 17 46.

Explosion?

Un iP 12 59 56,6 C

Umn iP 14 42 35.3

Mona Fassage (h = 45 km).

Kif iPn 16 34 34.9
iSn 16 35 21.3
iLg1 16 35 33.4

skh isg

iSg

D=420k]n=3.80
16 38 25.1
16 37 01.7,

st-RUSS1a,

68.8°N, 30.5°E.

Origin time
Explosion?

Up iP

Markus Bath

March 28, 1969

16 33 34.

18 57 38.7
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UPPSALA, KIRUNA, SKALSTUGAN, UMEA&,
UDDEHOLM and DELARY
Uppsala éUp;: 59.51.5'N,  17037.6'E; h =14 m
Kiruna Ki): 67 50.4'N, 20,25.0'E; h = 390 m
Skalstugan Sk): 6334.8'N, 12 16.,8'E; h =580 m
Uned Um): 63048.9'N, 20014.2'E; h =16
Uddeholm Ud): 60.05.4'N, 13 36.4'E; h = 240m
(@Eyary De): 56 28.3'Ny, 13°52,1'E; h = 150 m
NOVEMBER 1 - 30, 1968
1968 1968
Nov. 1 Up 1P 00 02 45.5 Nov, 1 Up iP 10 35 47.6
iPcP 00 03 19.5 Ki eP 10 34 58
Ki iP 00 01 40.9 ipP 10 35 08.7
i 00 01 48.5 Sk eP 10 35 14
Um iP 00 01 09.4 Uva iP 10 35 35,1
ipP 10 35 43.4
" 1 Ki iP 00 33 08.2 British Columbia.
Sk iP 00 32 35,3 h = 35 km (Xi,Ud).
Um iP 00 32 48,0
Ua  iP 00 32 17.0 C " 1 Um iPS 13 45 43
Atlantic Ocean (h = N). Banda Sea (h = 50 km).
" 1 Up iPKP2 01 52 44.3% I 1 Um iP 14 09 19.3
Ki  iPKP 01 52 10.7 Japan (h = 30 km).
micr sec
PKP  Z' 0,3 1.0 " 1 Up iP 15 16 43.6
Sk iPKP2 01 52 40.0
Um  iPKP 01 52 17.1 " 1 Up ePKP 20 22 05
Ud  iPKP2 01 52 49,6 i 20 22 12.5
New Zealand (h = 30 km). Sk iPKP 20 21 58.4
Um  iPKP 20 21 52,2
n 1 Ki 4P 03 26 12,7 Ud  iPKP 20 22 05.8
Molucca Passage (h = N). i 20 22 10,2
De  iPKP 20 22 14.4
" 1 Up —
mier sec " 1 Up ip 20 56 55,0
Mx E 1.1 19 Ud  iP 20 57 11.8
Mx N 1.4 23 De iP 20 57 09.1
Mx Z 1.7 18 Tadzhik SSR (h = 40 km).
Ki —
micr sec " 1 Ki eP 22 49 04
Mx E 1.8 18 i 22 49 09.3
Mx N 1.0 17 ud iP 22 48 38,0
Mx Z 2,0 18
Um 1S 04 19 30 " 2 Uad iP 08 39 37,5
Mexico (h = N), i 08 39 45,9
M = 5.6 (Up,Ki). De iP 08 39 30,3
i 08 39 34.8
" 1 Um iP 04 57 37.7 North Atlantic Ocean

(h =

N).
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Up = Uppsalay Ki = Kiruna, Sk = Skalstugan, Um = Umed, Ud = Uddeholm,

De = Delary
1968 1968
Nov. 2 Ki iP 09 31 41.6 Nove 3  (cont.)
Ud eP 09 32 10 va iP 01 30 27.6 C
i 01 30 30.9
" 2 Ki eP 09 47 02 ,
Ud iP 09 47 28.6 " 3 Up iP 02 37 05.7
Iuzon (h = 45 km). , i 02 37 14.3
Y Ki eP 02 36 32
n Kig iPn 12 43 17.0 ' Um  iP 02 36 47.2
4 9 Ua iP 02 37 12.7
iSn 12 44 02.0
‘iﬁg+-~——+2—44~+g73‘ " 3 Ki iP 03 10 35,6
Bl eI
SkA eSg 12 46 44 n 3 Ua iPKP 03 29 49.8
Un€ iSn 12 44 42.8 De  iPKP 03 29 55.6
iSg 12 45 13.8 Solomon Islands (h = 90 km)
Nortgwest Rugsia,
67.4°N, 30,0 E, " 3 Up 1iP1 04 53 38.4
Origin time = 12 42 18, iP2 04 53 40,0
Explosion? iP3 04 53 46.1
is 04 56 51
" 2 Up iPKP 12 52 19.0 i 04 56 59
i 12 52 24,2 miecr sec
Sk  iPKP 12 52 13,3 P3 N 0.7 2
Um  iPKP 12 52 07.7 P3 Z 0.7 2
Ud  iPKP 12 52 20,3 C P3 z' 1.1 1.5
i 12 52 26.7 S E 3.9 8
De  iPKP 12 52 29.4 S N 1.6 8
Kermadec Islands Mx E 24 12
(h = 260 ¥m). Mx N 11 16
Mx z 13 16
" 2 Ki iPn 13 07 42.6 D = 1950 km = 17 1/2°.
iSn 13 08 30.8 Ki iP1 04 55 02,0
ilg1 13 08 44.0 iP3 04 55 09.6
D = 440 km = 4,0°, iS 04 59 28
Probably northwest Russia. iLg2 05 03 24
Origin time = 13 06 39, micr sec
g Explosion? P3 N 0.5 6
g P3 Z' 0.5 1.7
" 2 va ip 18 23 05.5 S E 1.6 11
S N 0.8 9
" 2 Ua eP ' 19 51 22 Mx E 37 12
Alaske (h = 15 km). Mx N 16 1
Mx Z 20 11
" 2 yp 4P 20 14 39.2 D = 2850 km = 25 1/2°.
Um  iP 20 14 13.4 Sk iP1 04 54 22,8 C
Ud 1P 20 14 44,2 iP2 04 54 25,7
Alaska (h = N), iP3 04 54 32,9
eLgl 05 00 57
n 2 Ki P 22 45 38 ¢ Um iP1 04 54 23,1
Uda eP 22 46 05 i 04 54 28,7
Molucca Passage (h = 40 km). iP3 04 54 31.7
is 04 58 06
" 3 Up iP 01 30 13.6 i 04 58 12
Um iP 01 30 30.1 i 04 58 18
(cont). iLi 05 00 21
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Umed, Ud = Uddeholm,
De = Delary
1968 1968
Nov. 3 (cont.) Nov. 3 Ki iP 18 43 29,2

Um i(Igl) 05 01 23.4

Ud  iP1 04 53 44,6 " 3 Up 4P 18 45 02,9
iP2 04 53 46.9 i 18 45 21.9
iP3 04 53 52,5 is 18 49 11
De iP1 04 53 05.9 D = 2550 km = 23°,
ir2 04 53 08.0 Ki 4P 18 46 04.5
iP3 04 53 11,2 iPP 18 46 55.4
ilg1 04 57 45,2 ilg1 18 55 38
Yugoslavia (h = 15 km). micr sec
m = 5.6, M =5.7 (Up,Ki). Mx E 0.6 11
Multiple P (probably also Mx N 0.4 8
of S); in average, P2 - Mx 72 0.4 6
- P1 is about 2 sec and Unm is 18 50 08
P3 -~ P1 about 8 sec, Ud iP 18 45 10,1
De iP 18 44 35.5
" 3 Up iP 05 20 13.8 Turkey (h = 5 km).
Sk iP 05 21 01.2
Un iP 05 20 58.7 " 4 Up iP 01 58 19.3 C
Ud iP 05 20 20,7 micr sec
Yugoslavia, P Z' 0.1 0.6
Origin time = 05 16 08, Ki iP 01 58 02,2
micr sec
" 3 Ki eP 07 46 08 Mx E 0.6 18
va iP 07 47 03.0 Mx Z 1.1 17
De iP 07 47 29.7 Sk iP 01 58 25.%
Alaska (h = 15 km), va iP 01 58 28,2
i 01 58 34,3
" 3  Uyd iP 08 07 02.6 Mindoro (h = 70 km).
De iP 08 07 28.7
Alaska (h = N), " 4 Sk eP 09 12 48
va iP 09 12 20.6
n 3 Ki @ iP 08 15 09.1 Arabian Sea (h = N).
Indian Ocean (h = N).
" 4 Up iPKP 09 25 42.9
" 3 Ki iP 10 07 12.4 iSKP 09 28 15.3
Ud eP 10 07 20 iPKS 09 29 09
i 10 07 50.6 ipPKS 09 %1 19
iSKKP 09 38 13,1
" 3 Up — micr sec
micr sec PKP Z' 0.4 1.0
Mx E 0.7 19 SKP Z 2.4 6
Mx N 0.9 18 SKP  Z' 1.4 1.0
Mx z 1.2 19 PKS E 0.7 4
Ki eP 15 04 09 PKS N 1.6 4
micr sec (D = 14400 ¥m = 129 1/2°),
Mx E 1.8 22 kKi i(PKP) 09 25 28,9
Mx N 1.1 18 iPKP 09 25 29,7
Mx Z 1.0 18 iSKP 09 27 49.6
Uad iP 15 04 57.8 C ePKS 09 28 41
Japan (h = N). i 09 31 33
M = 5.2 (UpyKi). ix 09 33 16

ePKKP 09 35 22
" 3 Ki 4P 16 42 06.4 (cont.)
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Umed, Ud = Uddeholm,

1968
Nov,.

"

1

4

Ut

-4 -
De = Delary
(cont.)
Ki micr sec
PKP 2 0.5 4
PKP  Z' 0.5 0.9
SKP  2' 0.1 1.0
PKS N 0.2 7
(D = 13650 km = 123°).,
Sk i(PKP) 09 25 34.3
iPKP 09 25 40.7
iSKP 09 28 07,9
Um  iPXP 09 25 36.5 C
iPP 09 27 36
iSKP 09 28 00.7
iPKS 09 28 47
iX 09 33 34
iSP 09 36 45
Uda  i(PKP) 09 25 32,4
iPKP 09 25 45,8 C
iSKP 09 28 18,1
De i(PKP) 09 25 40.6
iPKP 09 25 51.9
iSKP 09 28 29,1
New Hebrides Islands
(h = 590 km).
Ki  iPKP 10 54 11.2
Ud  iPKP 10 54 26,0

New Hebrides Islands

(h = 590 km).

Ki iP
Uua iP
- Nevada.

15 26 14.8
15 26 41.1

Origin time = 15 15 00,
Probably underground ex-

plosion.,
Xi iP 20 12
Sk iP 20 11
i 20 11
Ud iP 20 11
i 20 11
De iP 20 10
Dodecanese Islands
(h = 40 xm).
Ua eP 20 21
Sk eP 00 52
Ua iP 00 51
Tonian Islands,
Up eP 02 11
Ki iP 02 11
i 02 11
micr
Mx E 0,7

(cont.)

18.8
5241
55.4
21.7
2541
48,8

35

03
26.2

15
20.0
2402
sec
12

C

1968
Nove.

1

1"

7

(cont. )
Ki micr sec
Mx ¥ 0.8 14
Sk iP 02 11 38,7
Um iP 02 11 11.0
i 02 11 15.2
Ud iP 02 11 30,1
i 02 11 33.0
De eP 02 11 30
Kashmir-India (h = N).
Ki iP 03 15 46.1
Sk eP 03 16 03
ua ip 03 15 54.5
Kashmir-India (h = N)
Ud iP 05 15 12.9
Up ip 05 24 27.0
i(PP) 05 24 56.4
Sk iP 05 25 11.3
Un iP 05 25 10,0
i 05 25 12,5
Uua iP 05 24 33,2
i(PP) 05 25 08,0
Up iSg 12 23 23.0
Xi iSg 12 25 58.4
Umn iSg 12 23 56.3
ud iSn 12 23 56.9
iSg 12 24 25,7
De iSg 12 24 52,0
Esthonia~Gulf of Finland.
Explosion?
Sk iSg 13 38 56,6
ua iSg 13 39 31,9
De ip 15 07 15.6
Up iP 18 43 44.9
Ud iP 18 43 47,6
Kamchatka.
Ud ip 21 56 30,7 C
South of Japan (h = 370 km).
Uud iP 00 56 39,8
Talaud Islands
(h = 60 km).
ud ip 01 05 54.4
Up iP 01 40 01.1
(cont.)
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Umed, Ud = Uddeholm,
De = Delary
1968 1968
Nov. 6 (cont.) Wov. 7 Ki iP 00 58 24,1
Ki —— iPcP 00 59 16.1
micr sec Um iP 00 58 54,7
Mx E 0.7 17 Ud iP 00 59 16.4
Ua iP 01 40 07.5 De eP 00 59 41
ipP 01 40 17.4 Unimak Island
Japan, h = 35 km (Ud). (h = 40 ¥m).
f 6 Sk eP 05 17 45 " 7 Ki eP 05 45 01
Ud iP 05 17 11.2 i 05 45 03,7
Aegean Sea (h = 20 km). .
" 7 Up i(p) 09 30 10.8
n 6 Ki iP 06 32 28.7 iP 09 30 16,1
Ud iP 06 33 18.1 micr sec
Japan (h = 50 km). Mx N 1.5 19
Mx Z 1.6 20
n 6 Up iP 13 46 38.1 C Ki iP 09 29 33,7
Ki iP 13 47 39.3 C micr sec
i 13 47 45.8 P Z' 0.1 163
micr sec Mx E 2.3 22
P Z' 0.4 0.6 Mx N 1.1 18
Sk iP 13 47 18.2 Mx Z 2.3 17
i 13 47 25.4 Sk iPp 09 30 08,3
Um 4P 13 47 05.3 C Um iP 09 29 52.5 C
i 13 47 12.0 Ua iP 09 30 22.4 ¢
Ua iP 13 46 49,0 i 09 30 31.2
i 13 46 56,0 Japan (h = 60 km).
De iP 13 46 22,6 C M = 5.4 (Up,Ki).
Cyprus (h = 50 km). ‘
" 1 Up iP 10 06 32,6
" 6 Ki i 14 03 39.7 isS 10 10 00
ilgl 14 04 01.8 ilg1 10 12 34
Sk  1iSg 14 06 30,4 micr sec
Un  iSg 14 04 58.7 P Z' 1.4 0.5
Northwest Russia. Mx E 2,0 10
Explosion? Mx N 4.8 9
Mx Z 44,2 8O
" 6 Up iP 17 13 02.3 D = 2200 km = 207,
i 17 13 04.0 Ki iP 10 05 02,5 C
Uud iP 17 13 15.3 is 10 07 09.9
i 17 13 23.3 i 10 07 13
De iP 17 13 00.4 iss 10 07 33
i 17 13 06,2 iLg?2 10 09 07
Iran (h = 40 km), micr sec
P Z' 1.7 0.7
" 6 Ki iP 20 14 33.9 D S E 7,9 2
S N 7.4 2
" 6 Up iP 20 48 51.7 S Z' 3,6 1.0
Ki i(P) 20 47 03.0 Mx E 4.5 ¢
Mx N 3.8 6
" 6 Sk eP 22 33 53 Mx Z 4.4 6
Um 1P 22 33 35,3 D = 1400 km = 12 1/2°,
va 1P 22 33 55.5 Sk iP 10 06 11.4 C
Mindoro (h = 70 km), i 10 06 13.7

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

1968
Nov.

n

(cont.)

Sk is 10
iLg2 10
i 10

Un iP 10
iS 10
1SS 10
i 10
iLgl 10
iPeP 10

ud iP 10
i 10

Novaya Zemlya.

Sk = Skalstugan, Um
De = Delary

09
11
12
05
08
08
09
10
10
06
06

—6—

23.7
59.0
43.7
40,3 C
22.8
45

59

12

46
42.9 C
44.6

m = 6.5’ M = 5'2 (Up).
Underground explosion,

Ki iP 10 20 09.1
Ki iP 14 29 00,0
Un iP 14 29 04.6
Ceram (h = 40 km).
Up iP 14 47 35.3 C
micr sec
P ZY 02 0.5
Ki 1P 14 46 48.6 C
micr sec
P Z' 041 1.0
Sk iP 14 47 24.1 C
iPecP 14 47 56.2
Um iP 14 47 09.T7 C
Ua iP 14 47 40,9 C
i 14 48 19.1
Kurile Islands
(h = 60 km).
m = 6.1 (Up,Ki).
Ki iP 17T 11 50.3
Ud iPp 17 12 21.6

Unimak Island (h = 50 km).

Um iPKP

18 01 59.3

South Sandwich Islands

(h = 150 ¥m).

kil isg 18 11 03.2
SkA ePg 18 10 28
iSg 18 11 07.0
Umk iPg 18 10 42.5
isg 18 11 29.7
Ua P _ esg 1813 00

fﬁard%and, Noxrway,

66.4° N, 14,8°E,

Origin time = 18 09 34.

Explosion?

1968
Nov.

n

n

7

Umed, Ud = Uddeholm,

Up iP 23 16 03.1
Ki 4P 23 15 10.0
Sk iP 25 15 39.7
Um iP 23 15 37.0
ipP 23 15 48,9
Uua iP 23 16 01.9 C
Aleutian Islands.
h = 45 km (Unm).
Up iPKP 08 01 41.9
Ki  iPKP 08 01 27.9 C
Sk  iPKP 08 01 38,7 C
Um iPKP 08 01 33.9
Ud  iPKP 08 01 43.3
iSKP 08 04 48.4
De iPKP 08 01 50.4
New Hebrides Islands
(h = 190 Xm).
ua iPp 15 31 47.7
Aegean Sea.
Ki 4P 16 15 02.1
sk e(P) 16 14 33
Um iP 16 15 06.7
Ud eP 16 14 53
i 16 15 06.8
Iceland (h = N).
Up iP 17 16 10.8
i 17 16 12.9
Sk iP 17 16 51.5
Uda iP 17 16 18.5
Greece.
Up e(PKP) 18 45 29
iPKP 18 45 38.3
iSKP 18 48 19.3
Ki iPKP 18 45 21,7 C
Sk e(PKP) 18 45 21
iPKP 18 45 34.0
Um  iPKP 18 45 28.5
iSKP 18 48 01.1
va i(PKP) 18 45 28.5
iPKP 18 45 37.0
De  iPKP 18 45 42.8
Fiji Islands
(b = 670 ¥m).
ud iPKP 19 03 46.3
Fiji Islands (h = 600 km),
Up iP 22 21 22,8
Uud  iP 01 18 26,0
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Umed, Ud = Uddeholm,
De = Delary
1968 1968
Nov. 9 Ki eP 02 31 40 Wove 9 (cont, )
Molucca Passage Um iP 13 52 26.6
(h = 40 km). iPP 13 54 23
is 13 59 31
n 9 Up iP 03 00 54.8 ud iP 13 52 3641
XKi ip 03 00 37.5 De eP 13 52 23
Sk iP 03 01 08.3 C iX 13 52 44.4
Um iP 03 00 38.5 Arabian Sea (h = N),
vd 4P 03 01 09.5 C, M = 5.5 (Up,Ki).
‘ Kazakh SSR. Underground L/ The phase X (Up,Sk,De)
explosion, could be due to re-
flection from above at
" 9 Ki eP 04 23 06 some layer in the mantle,
Sk iP 04 23 16.3
is 04 25 06.4 n 9 Un iP 14 53 37.4
Um iP 04 23 45.2 Uud iP 14 53 37.0
ud iP 04 24 0%.2
i 04 24 14.9 " 9 Up iP 17 12 19.1 ¢
Jan Mayen (h = N), i 17 12 26.6
micr sec
" 9 Ki eP 04 45 04 P Z' 0.1 0.6
Molucca Passage (h = N). i 2% 0.3 0,6
Mx N 0.9 18
" 9 Um iP 12 44 18.1 Ki 1P 17 11 57.4 C
Ud eP 12 43 54 i 17 12 04,7
Turkey (h = 40 km)., micr sec
P Z' 0.1 0.8
" 9 Xi iSKP 13 34 02.9 i Z' 0.2 0.7
micr sec Mx E 1.4 17
SKP Z' 0,1 1.5 Mx N 0.8 18
Sk eSKP 13 34 19 Mx Z 1.4 17
Um iSKP 13 34 15.4 Sk iP 17 11 52.3 ¢
Ud  iPKP 13 31 41.2 i 17 11 59.4
iSKP 13 34 29.0 Um iP 17 12 11.4 C
De  iPKP 13 31 53.8 i 17 12 18,7
iSKP 13 34 39.8 ua iP 17 12 07.1 ¢C
Fiji Islands (h = 620 km). i 17 12 14.5
i 17 13 3647
" 9 Up iP 13 52 21.1 De iP 17 12 21,0 C
iX 13 52 46,0 i 17 12 28.5
is 13 59 20 Il1linois,
micr sec m=6.1, M = 5.2 (Up,Ki).
Mx E 1.8 16 There are 7.4 sec between
Mx N 1.8 18 the two phases, of which
Mx Z 2,2 17 the second one is the
D = 5400 km = 48 1/2°, larger. If the second
Xi iPp 13 52 43.1 phase is interpreted as
micr sec pP, the depth is around
P Z' 0,2 1.2 25 km, However, the magni-
Mx E 3.4 18 tude difference m - M
Mx N 2.5 18 suggests a focal depth of
Mx Z 6.1 18 70 km (cf. also Gutenberg-
Sk 1 13 52 48.7 C Richter, Seismicity of the
iX 13 53 02,7 Farth, 1954, p. 84).
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Umed, Ud = Uddeholm,

De = Delary
1968 1968
Nov. 9 Sk iP 19 24 00.1 Nov. 10  (cont.)
Um iP 19 24 42,9 Up nicr sec
Ud iP 19 24 20,3 Mx E 0.6 16
De iP 19 24 41,9 Sk iPp 12 56 47,0
Iceland (h = 25 km), i 12 56 51.8
Late arrivals (also for Ua iP 12 56 16,5 C
Nov. 8, 16 15) could be De iP 12 55 44,2
due to relatively low Crete (h = 30 km).
upper-mantle velocities
between Iceland and " 10 Up iP 14 24 59,6
Scandinavia, Um iP 14 24 34.9
Ud iP 14 25 06.6
" 9 Up iP 20 44 14.1 Kurile Islands
i 20 44 23,2 (h = 150 km).
iSKS 20 55 00
is 20 55 24 * 10 Up iPP 14 35 37.1
mier sec Sk iP 14 35 40.4
Mx E 2,6 22 Ud ip 14 35 09.7 C
Mx N 4.7 21 Crete (h = N),
Mx Z 4.8 24o
D = 10800 km = 97", n 10 Up iP 17 14 04.2 C
Ki eS 20 55 06 ipP 17 14 13.9
isSs 21 01 31 is 17 23 59
micr sec micr sec
S N 0.7 8 P Z' 0.1 0,6
Mx E 3,2 22 S E 0.7 4
Mx N 4.4 23 Mx E 4.2 15
Mx Z 6.3 20 Mx N 2,6 16
Sk ip 20 44 17.7 Mx Z 6.1 16
iU 20 48 12,6 D = 8850 km = 79 1/2°,
iPP 20 48 29,6 Ki iPp 17 13 42,0
Um iP 20 44 02,1 ipP 17 13 55.0
iy 20 47 06.1 is 17 23 21
iPP 20 47 57 micr sec
iSKS 20 54 32 S E 1.3 17
is 20 55 05 Mx E 2.1 14
iPs 20 56 31 Mx ¥ 1.1 14
Ua iP 20 44 21.0 Nx Z 2.9 14 o
iy 20 47 40.9 D = 8400 km = 75 1/2°,
ivu 20 48 08,0 Sk iP 17 14 08.9
Molucca Passage (h = N), ipP 17 14 18.8
M = 6.0 gUp,Ki). Un 4iP 17 13 49.9 C
Y and U (Sk,Um,Ud) belong ipP 17 14 02,1
to the group of unidenti- is 17 23 34
fied phases arriving be- vda iPp 17 14 13.2
fore PP, The notation is ip?P 17 14 24.9
identical with the one De eP 17 14 26
used for Aug. 17, 1968, ipP 17 14 38.0
04 14. Iuzon. h = 40 km (Up,Ki,
Sk,Um,Ud,De ),
" 10 Sk eP 04 21 43 m =60, M=5,9 (Up,Ki).
" 10 Up iP 12 56 09.8 " 10 Up ip 18 46 07,8

(cont., )
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Nov, 10

1"

11

11

11

11

11

11

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

-9 -
Up = Uppsala, Ki = Kiruna,
De = Delary
1968
Up 1P 21 37 50.2 Nov.
Ki iP 21 37 50,2
Sk iP 21 38 03,5
ipP 21 38 20.2
Unm iP 21 37 47.0
ip® 21 38 03,2 n
vd iP 21 37 59.5
ipP 21 38 17.3 "
Sumatra. h = 60 km (Sk,
Um,Ud ).
Up iP 02 12 05.5
micr sec
P Z' 0.1 0.5
Sk iP 02 11 43,2
Um iP 02 11 37.9
iPcP 02 12 13.1
ud ip 02 12 04.6
De iP 02 12 30.4
Aleutian Islands
(h = 220 km).
Sk iSKP 02 19 17.7
Un  iPKP 02 16 42,5
iSKP 02 19 10.9
Ud iPKP 02 16 44.2
De iPXP 02 16 57.0
Piji Islands
(h = 670 km).
Up iP 03 14 42.4
Sk iP 03 14 35.2
Ud iP 03 14 43.7
Up iP 06 31 50,0
Sk eP 06 31 44
Ua iP 06 31 51.6
Sk iP 07 01 42.8
Um iP 07 01 28.4
i 07 01 41.7
Ud iP 07 01 52,0
Volcano Islands
(h = 20 km).
Up iP 09 04 14.1
micr sec
P Z' 0.1 0.7
Sk iP 09 03 47.3 "
i 09 04 08.4
i 09 04 16.9
Umn iP 09 03 47.5 "

(cont.)

11

11

11

11

11

(cont. )
va iP 09 04 11.3 C
De iP 09 04 35.4 C
Alaska (h = 60 km).
va i(sg) 12 22 08.4
Up iP 14 52 29,2 C
iPcP 14 52 48.6
iPP 14 55 06
is 15 01 38
micr sec
P N 0.3 3
P Z 0.8 4
P Z! 0,2 0.9
PP N 0.5 5
PP Z 0.4 4
S E 0.8 7
S N 0.6 6
Mx E 10 18
Mx N 12 19
Mx Z 9.5 21 o
D = 7850 km = 70 1/2".
Ki iP 14 51 47.8 C
iPP 14 54 01
is 15 00 22
micr sec
P Z 1.2 6
P Z' 0.2 0.9
S E 2,8 7
S N 1.2 7
Mx E 12 17
Mx N 908 17
Mx Z 18 28
D="T100 km = 64 .
Sk iP 14 52 21.8 C
i 14 52 34.2
iPP 14 54 51.4
Um 4iP 14 52 06,0 C
iPa 14 56 35
is 15 00 57
iPs 15 01 17
Ud iP 14 52 36,2 C
De iP 14 52 47.7 C

Japan (h = 35

km).

m= 6.3, M= 6.3 (Up,Ki).

Ki iPKP 15 57
New Zealand (h = N),
Up iP 17 16

i 17 16
(cont.)

01.5

45.2
50.5
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Umed, Ud = Uddeholm,
De = Delary
1968 1968
Nov. 11 (cont,) Nov. 12  (cont.)
Up micr sec Ki iPp 00 55 27.5 C
P Z! 0.1 0.6 micr sec
Ki iP 17 16 14.5 C P Z' 0.3 0.9
Sk iP? 17 16 42.2 C Mx E 2.2 17
Un iP 17 16 27.4 C Mx N 2.6 21
ipP 17 17 08.6 Mx 7 3.2 17
ud iP 17 16 51.7 C Sk ip 00 55 56.8 C
De iP 17 17 00.9 Um iP 00 55 38.8 C
Volcano Islands. iPa 01 00 26
h = 160 xm (Um). is 01 04 49
Uda iP 00 56 05,2 C
" 11 Up eP 23 39 35 ipP 00 56 21.7
iPP 23 40 03.3 De iP 00 6 15.2 C
is 23 43 44 ipP 00 56 29.1
iLg1 23 47 14 Ryukyu Islands., h = 60 km
micr sec (vda,De).
S E 0.3 5 m= 6,6, M = 5.7 (Up,Ki).
S N 2,0 10
Mx E 2,0 15 " 12 Ud iP 0% 42 10.8
Mx N 3.3 14‘
Mx Z 3.9 14 "oq12  Up iP 03 42 51.2
D = 2650 km = 24 . is 03 47 12
Ki iP 23 40 42.2 micr sec
i 23 40 44.3% S N 1.0 7
micr sec Mx E 2 14
Mx E 1.7 12 Mx N 2.5 14
Mx N 0.8 10 Mx Z 2.6 14 o
Mx Z 0.8 10 D = 2700 xm = 24 1/2°,
Sk iP 23 40 15.1 Ki eP 03 43 57
i 23 40 27.1 i 03 4% 58,0
Um eP 23 40 08 micr sec
iPP 23 40 58.6 Mx E 1.9 12
is 23 44 54 Mx N 0.8 12
Ua iP 23 39 43.7 Mx Z 0.7 11
De iP 23 39 10,0 Sk iP 03 43 31.2
Dodecanese Islands Um eP 03 43 24
(h = 25 xm). i 03 43 44.7
M =5.1 (Up,Ki). is 03 48 08
i 03 48 25
v 11 Xi iP 23 59 26.1 C va iP 03 42 59.6
Sk iP 23 58 58.8 i 03 43 08,9
Ud iP 23 58 27.8 De iP 0% 42 27.0
De ip 23 57 56.3 Dodecanese Islands
Dodecanese Islands (h = 15 km).
(h = 20 km). M= 5.1 (Up,Ki).
" 12 Up iP 00 55 56.4 C " 12 ud iP 03 47 16.3
iS 01 05 33 De iPp 0% 46 44,9
micr sec Dodecanese Islands,
P Z' 0.6 1.0 Origin time = 03 41 53,
Mx E 3,2 19
Mx N 2.6 21 " 12 Ua iPp 04 06 25,1
Mx Z 4.1 21 Dodecanese Islands.
D = 8400 km = 75 1/2°.



= Uppsala, Ki =

De = Delary
1968
Up iP 06 14 10.6 Nov. 12
is 06 18 21
micr sec
S 0.2 5
S 1.0 (4
Mx 145 14
Mx %6 14
Mx 3.9 14
D = 2700 km = 24 1/2°.
Ki eP 06 15 15
micr sec
Mx 106 12
Mx 0T 11
Mx Tel 11
Sk iP 06 14 48.9
i8 06 19 25
i 06 19 43
vd iP 06 14 17.1
i 06 15 32.9
De iP 06 13 46.1 n
Dodecanese Islands
(h = 25 Ir.m).
= 5.1 (Up,Ki).
Ki iP 07 01 16.4
i 07 01 20.6
sk e(P) 07 00 41
iP 07 00 48,2
Um iP 07 00 39.5
Ua iP 07 00 16.6 C
Dodecanese Islands. L 12
Origin time = 06 54 54.
Ki iP 07 36 36.6
Sk 1P O 37 07,5
Um iP 07 36 37T.2
va iP 07 3T 08.6
Kazakh SSR,
Origin time = 07 30 00,
Underground explosion.
Up iP 09 08 38.3
ipP 09 08 52.1
eS 09 17 46
micr sec
pP Z' 0.1 1.0
Mx E 0.8 15 1 12
Mx N 1.8
Mx Z 1.3 13
D = 7800 km = 70 i 12
Ki iP 09 07 b6 5
i 09 08 00.0
iPcP 09 08 36.6
is 09 16 28

\ \Internatlonal From the ISC collection scanned by SISMOS
\\\ Seismological
C

(cont.)

Kiruna, Sk

= Skalstugan, Um

Uﬂleﬁ, Ud = Uddeholm’

(cont.)

Ki miecr sec
P ZY 0.2 1.6
S N 0.3 8
Mx E 1.6 21
Mx N 1.1 18
D = 7050 km = 63 1/2°,

Sk iP 09 08 30.8
ipP 09 08 42,6

Um iP 09 08 14.9
ipP 09 08 27.2
esS 09 16 59

Ud 1P 09 08 45.6

De eP 09 09 05
iPP 09 11 56.3

Japan. h = 45 km (Up,Sk,
Unm).
m=5.8, M =5.5 (Up,Ki).

iPn 09 54 26.8

iSn 09 55 25.8

GhHg 0955

eSg 09 58 14
UnE _iSg 09 56 39.8'

orthwest Rugsiﬁ?‘*“‘*—*
67.3° N, 33.1 E.

Origin time = 09 53 11.
Explosion?

Up ——
micr sec
Mx B 1.5 20
Mx N 2.4 20
Mx Z 1.8 14
Ki —
micr sec
Mx E 2.0 19
Mx N 1.9 15
Mx Z 1.6 14
Sk iP 10 05 22.0
Ud 4 10 05 34.7
Ryukyu Islands
(h = 20 km).
M = 5.6 (Up,Ki).
Ud i 10 28 48.8
i(sg) 10 28 49.7
Ki eSg 13 20 59
Sk edg 13 20 19
Um iSg 13 18 59.1
ud iSg 13 19 31.4
De eSg 13 19 55:3

Esthonia. Explosion?
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan,
De = Delary
1968
Up iP 14 15 45.5 C  Nov.
Xi ip 14 15 04.0 C
ipP 14 15 16.0
micr sec n
P Z' 0.1 1.0
Sk iP 14 15 38.3 C
Um iP 14 15 22,5 C "
ipP 14 15 35.2
Ua ip 14 15 52.4 C "
i 14 16 00,0
ipP 14 16 05,5
De iP 14 16 09.5
Japan., h = 45 km (Xi,Unm,
ud).
I —
Ki®k isg 17 34 16.5
SkA iSg 17 34 21,3
Un iSg 17 34 46,1

"

12

12

13
13

13

or oand, Nogway,
66.4°N, 14,8 E,

Origin time = 17 32 49,
Explosion?
Um iP 22 14 58,6
Ki ——
micr sec
Mx E 0.5 16
Mx N 0.5 16
Mx Z 0.5 15
Um iPKP 22 19 46.0
iPKS 22 23 06
Ud iPKP 22 19 53.1
Samoa Islands (h = 50 km).
Xi eP 02 07 36
Ki ep 12 09 03
micr sec
Mx E 0.5 15
Mx N 0.3 15
Mx Z 0.7 17
Sk iP 12 08 35.5
Unm iP 12 09 06,0
Ud iP 12 08 44.1
i 12 08 48,0

North Atlantic Ocean
(h = N).

Ki iPn 13 26 50.1
iTg1 13 27 55.2

D =440 km = 4.0,

Probably northwest Russia.

Origin time = 13 25 47,
Explosion?

Um =

13

13

13
13

13

13

13
13

Umed, Ud = Uddeholm,
Ud ip 14 32 08.3
i 14 32 37.9
Ua ip 15 22 20,7
Crete (h = 120 km).
Ud iPp 15 43 14.3
Up  iPKP 16 07 38.9
iSKP 16 10 25.6
Xi iPKP 16 07 30,8
iSKP 16 10 02.7
micr sec
SKP Z' 0.2 1.5
Sk iPKP 16 07 37.9
iSKP 16 10 19.6
Um iPKP 16 07 33.1
iSKP 16 10 14.9
Ud iPKP 16 07 39.8
iSKP 16 10 27.0
De iPKP 16 07 40,0 D
iSKP 16 10 25,1
Fiji Islands (h = 590 km).
Ud iP 17 36 32,0
De ip 17 35 51.6
Crete.
Ud iP 17 53 56.2
Dodecanese Islands.
Ud ip 18 24 47.6
Up iP 18 52 57.8 C
iPP 18 55 34.9
iPS 19 02 30
micr sec
P N 0.6 4
P Z' 0.2 1.2
PP N 0,6 4
PP Z 0.8 4
Mx E 5.1 18
Mx N 9.7 20
Mx Z 10 21
Ki iP 18 52 16.% C
ipP 18 52 30.3
iPP 18 54 38,0
ePa 18 56 22
isS 19 00 48
micr sec
P Z 1.1 5
P Z' 0.4 1.7
pP Z' 0.6 2.0
PP Z 1.1 5
(contu)
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Umed, Ud = Uddeholm,

1968

Nov. 13

13

14

14

14

- 13 -
De = Delary
1968
(cont.) Nov, 14
Xi micr sec
S E 1.7 6
S N 1.2 9
Mx E 11 20
Mx N 6.3 18
Mx Z 13 16
D = 7050 km = 63 1/2°.
Sk iP 18 52 50.7 C
ipP 18 53 04.8 noqg
ePP 18 55 18
Un iPp 18 52 35,0 C
iPP 18 54 55
is 19 01 23 "4
Ud iP 18 5% 05,4 C
i 18 53 12.0
ipP 18 53 18,5
iPP 18 55 34.2 "5
De iP 18 53 30.2
Japan. h = 50 kn (Ki,Sk,
vd).
m = 6.4, M = 6.2 (Up,Ki).
PP appears early by about
9~10 sec at Um,Sk,Ud.
Um iPXP 21 54 00.5
Fiji Islands
(h = 550 km).
Ki iP 06 53 41.2
Alaska (h = 60 km). "5
Unm iPKP 11 54 06.1
Uud  iPKP 11 54 10.7
De  iPKP 11 54 16.4
Fiji Islands (h = 220 km).
" 15
Up iP 12 23 35,2
micr sec
P Z' 0.1 1.0
Mx E 1.7 18
Mx N 1.7 17
Mx Z 2.2 17
Ki eP 12 22 53
micr sec
Mx E 3.4 19
Mx N 1.7 20
Mx 7 4.6 19
Um iP 12 2% 08.1
i 12 23 14.5
Ud iPp 12 23 36,2
i 12 23 44.2
De iP 12 23 57.0
Japan (h = 5 km).

M = 5.6 (Up,Ki)e

Ki 1iPn 13 10 49.6
isSn 13 11 36.0
iSg 13 11 58.1
D = 420 km = 3.8,

Probably northwest Russia.
Origin time = 13 09 48,
Explosion?

Um 1P 23 20 10.6
Ud iP 23 19 43.0
Yugoslavia=Albania.

De iPKP 2% 28 07.3
Loyalty Islands
(h = 100 km).

Up iP 00 17 33.3
Ki eP 00 16 32
ipP 00 16 39

nicr sec
pP Z' 0.1 1.0

Sk iP 00 17 04.8
Um iPp 00 17 00.2

ipP 00 17 07.4
Ud ip 00 17 24.0
De ip 00 17 47.5

Gulf of Alaska.
h =25 km (Ki,Um).

Up ip 01 58 19.6
Um iP 01 57 54.6
ud iP 01 58 24.2
i 01 58 32.4
Japan (h = 60 km).
Up iP 06 32 25,9 C
iPP 06 33 25
is 06 37 41
iss 06 39 21
micr sec
PP E 0.5 4
PP Z' 0.1 1.0
Mx E 4.2 11
Mx N 11 13
Mx Z 5.8 11
Ki iP 06 32 48.1
iPP 06 33 54.7
iLg?2 06 45 28
niecr sec
Mx E 19 12
Mx N 31 13
Mx z 19 13
(cont. )
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Up = Uppsala, Ki = Kiruna,

1968
Nov,

11

"

1"

15

15
16

16

16

16

16

16

(cont.)
Sk iP 06
iPP 06
Un iP 06
iPP 06
iS 06
i(Sn) 06
Ud iPp 06
i 06
iSn 06
De iP 06
iPP 06
Iran-~USSR,
n=5.9, M = 5,8
Ud iPp 06
Ki ePKP 00
i 00
Sk iPKP 00
Unm iPKP 00
iSKP 00
Ud iPKP 00
De iPXP 00

- 14 -

Sk = Skalstugan, Um
De = Delary

1968
Nov, 16

32 56,2

34 10,8

32 29,3

33 40.4

37 43

40 03,1

32 40,0

32 43.4

40 08.2 "6

32 3243

33 38.1 " 17

(Ueri)-
59 23.3 D

42 21

42 53.9
42 33.9
42 28,6
45 36.5
42 38.1
42 45.1

New Hebrides Islands

(h = 170 km).

Ud iP 02
Up iP 04
Um iP 04
ud iPp 04
South of Japan
(b = 470 km).
Up ———
mic
Mx E 0.6
Mx N 2.1
Mx Z 304
Xi —
mic
Mx E 2.4
Mx Z 4,2
Um i1PKP 08
i8S 08

37 20.5

51 49.8 C
51 31.0
51 57.1

r sec
16
21
21 "7

r sec
25
25

04 55.5

24 36 "7

Piji Islands (h = 70 km).
M= 5.9 (UpyKi).

Sk iP
i

Ki iPn
iSn

(cont.)

10
10

13
13

11 00.3
11 01.8

38 18.8
39 02.6

Umed, Ud = Uddeholm,

(cont. )

Ki edg 13 39 1%
D =400 km = 3.6 .

Um  i(Pg) 13 39 31,2

i(sn) 13 40 15.5
Probably northwest Russia.
Origin time = 13 37 20.
Explosion?

Up iP 14 05 28.9
Up iPp 00 28 09.5
ipP 00 28 54,7
is 00 38 08
isS 00 39 20
micr sec
P Z' 0a1 0.5
pP Z' 0.5 0.9
Ki iP 00 28 12.3
ipP 00 28 54,7
micr sSec
P z' 0,2 0.8
pP Z' 0.7 1.3
Sk iP 00 27 56.2 D
ipP 00 28 39.9
Um 1P 00 28 14.0
i 00 28 55.0
ipP 00 28 58,0
is 00 38 18
isS 00 39 31
Ud iP 00 27 59.0 D
ipP 00 28 43.2
De iP 00 28 03.3
ipP 00 28 46.8
Venezuela. h = 180 km
(Up,Ki, Sk, Um,Ud,De).
m = 5.9 (Up,Ki).
Up isg 04 28 22,2
Xi iSg 04 25 21.4
Sk iSg 04 27 50.9
Umn  iSg 04 26 17.1
Kola Peninsula. Explosion?
Ki iP 05 32 35.5
Cerar (h = 70 km).
Up el 07 51 58
ipP 07 52 07.3
i 07 52 24.5
is 08 00 50
micr sec
P N 0.3 3
P Z 0.4 4
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Umed, Ud = Uddeholm,
De = Delary
1968 1968
Nov. 17  (cont.) Nov. 17  (cont.)
Up nicr sec Up i 20 35 4141
pP Z' 0.1 1.0 Sk eP 20 36 24
Mx N 10 24 Turkey.
Mx z 13 24 Origin time = 20 30.3.
D = 7350 km = 66 .,
Ki 1P 07 52 47.8 "oo47  Ud  iP 21 22 29,3
iS 08 02 14 Vancouver Island
micr sec (h = 10 ¥m).
P Z' 0.3 1.5
S E 1.9 12 " 97  Um iP 23 13 45,9 C
S N 2.7 12 Ua  iP 23 14 04,8
Mx E 5.8 17 Molucca Passage
Mx N 5.0 17 (h = 30 km),
Mx Z 8.7 18
D=28150km =73 1/2°, " 48 Ud ipP 00 21 13.6
Sk iP 07 52 10.3 Aleutian Islands
ipP 07 52 19.8 (n = 170 km).
Um  iP 07 52 23,0
ipP 07 52 32.4 " 18 Ua iP 00 55 04,2
is 08 01 21
Ud iP 07 51 51.8 " 48 Up iPKP 0% 00 39,6
ipP 07 52 01.5 ipPKP 03 00 53.0
De eP 07 51 32 Un  iPKP 03 00 33.0
Atlantic Ocean., Ud iPKP 03 00 41.9
h = 35 kn (Up,Sk,Um,Ud). ipPKP 0% 00 56.1
m = 6.2, M = 6.1 (UpyKi). De  iPKP 0% 00 48,1
ipPKP 03 01 02.2
" 17 Up iP 10 47 55.4 Solomon Islands.
Ki iP 10 47 02,0 h = 50 km (Up,Ud,De).
Um iP 10 47 27.3
Ua iP 10 47 56.4 " 48 Up iP 05 13 06.6
Aleutian Islands (h = N). Sk iP 05 13 %2.9
Um iP 05 13 06.0
" 47 Um i(Sg) 13 02 53.7 Ua  iP 05 13 22.8
West Pakistan (h = 40 km).
"noo47 Up iP 13 10 25,7
ipP 13 10 34.7 " 18 Sk iP 05 42 13.2
Um iP 1% 10 02.4
ipP 13 10 11.0 " 48 Ki 4P 06 13 15,3
Ud 1P 13 10 32.6 Sk iP 06 13 49.2
Japan. h = 30 km (Up,Um). ipP 06 14 00.7
Un iP 06 13 32,2
mo 47  Up iP 13 19 48.6 ipP 06 13 41.5
Ki iP 13 19 33.7 va iP 06 14 02,3
Um  iP 1% 19 37.9 ipP 06 14 14.4
va  iP 13 19 56.4 Japan. h = 40 ¥m (Sk,Um,
Molucca Passage (h = N). va).
" 47  Um iP 13 43 18.5 " 418 De iP 08 36 28,7
Mona Passage (h = N).
" 48 Up iP 08 59 04.1
" 47 Up iP 20 35 28,8 C (cont.)

(cont.)
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Uppsala, Ki = Kiruna, Sk = Skalstugan,
De = Delary
1968
(cont.) Nov,.
Sk eP 08 59 30
Um iP 08 58 55.5
ud  iP 08 59 17,7

18

18

18

18

18

18

19
19

19

19

19

19

19

India (h = 70 km).

Ud iP 14 30 48.6
Persian Gulf.
Up iP 15 33 16.9
XKi eP 15 32 33
Sk iP 15 33 08.7
Ua iP 15 33 23.6
Japan (h = 220 km).
Um iP 17 28 21.3
Ud eP 17 28 52
Japan (h = 60 km).
Ki eP 19 38 42
Ua iP 21 58 05.0
Up iP 22 33 57,17
Sk iP 22 33 49.4
Ud iP 22 33 573
Ud iP 00 37 48.8
Up iP 0% 09 50.5
i 0% 09 52.2
micr sec
P Z' 0.1 0.5
Up iP 04 04 22.0
Xi iP 04 03 28.9
Sk iP 04 04 02.1
Um iP 04 03 5445
Ud iP 04 04 23,7
Aleutian Islands.
Uda iP 04 21 50.8
Up ePKP 10 34 37
Um iPKP 10 34 20.1
Ud iPKP 10 34 32.5
i 10 34 41.0

South of Kermadec Islands
(b = 50 km).

Ki eP 11 24 20
Ud ip 11 24 49.2
ua iP 11 38 34.7

1

"

Un =

19

19
19

19

19

19

19

19

20

Umed, Ud = Uddeholm,

Sk e 12 47 33
iSg 12 47 43.8
Um iSg 12 46 14.9
Uvd iSn 12 46 19.6
iSg 12 46 48,7

Esthonia-~Gulf of Finland.
Explosion?

sk i(se) 13 05 48.8
Ki iPg 13 45 40.1
iSg 13 46 11.4
D = 270 km = 204- .
Sk iSg 13 48 49.9
Un iSg 13 48 19.0

North coast of Norway.
Origin time = 13 44 52.

Ki iPg 1% 47 22.4
iSg 13 47 5341
D =270 km = 2.4 .

Sk eSg 13 50 33

Um iSg 13 49 58.0

North coast of Norway.

Origin time = 13 46 34.
Ki iSg 13 48 50.6
Un  iSg 13 51 00.4

North coast of Norway.

Origin time = 13 47 32,
Up iSg 14 12 42.5
Uda iSg 14 12 12.4
Ud ip 22 00 23,2
Up iP 22 59 47.1
ipP 22 59 54.0
Ki iP 22 59 41.0
Sk iP 23 00 10.4
Unm iP 22 59 44.1
ipP 22 59 51.2
Ud iP 22 59 58.9
ipP 23 00 05.5
De iP 2% 00 06.9

Nicobar Islands,

h = 25 km (Up,Um,Ud).

Up iP 01 54 42.3
ipP 01 54 55.8

Sk eP 01 55 37

Um  iP 01 55 24.2
ipP 01 55 40.4

va  iP 01 54 58.2

(cont.)
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Ume&, Ud = Uddeholm,
De = Delary
1968 1968
Nov. 20 (cont.) Nov. 21 Um iP 10 22 17.6
Ud is 01 58 13.8
De iP 01 54 20.0 C " 21 Up eSg 11 36 52
Rumania, h = 100 km (Up, Ud iPg 11 36 32.8
Um, Ud). i 11 36 58.6
iSg 11 36 59.8
" 20 Sk iP 04 43 47.4
= 21 Um iSg 11 47 57.9
" 20 Sk iP 09 37 04.0 Probably Esthonia-Gulf of
Um iP 09 36 56.0 Finland. Explosion?
Uua iP 09 37 11.53
" 21 Up iP 14 44 41.6
" 20 Ud iP 11 48 21.6 micr sec
P Z' 0.1 0.7
" 20 Ua iP 17 13 47.8 Ki iP 14 44 13.8 D
micr sec
" 20 Up iP 18 11 49.2 P z' 0.1 0.8
Ki iP 18 11 15.6 Sk iP 14 44 39.2
Sk iP 18 11 24.0 Um iP 14 44 25.6
Um iP 18 11 35.5 ipP 14 45 33.0
Ud iP 18 11 41.6 Ud iP 14 44 47.7
De iF 18 11 58.8 De iP 14 44 53.6
Nevada. Mariana Islands.
Origin time = 18 00 00. h = 280 km (Umg.
Underground explosion. m = 5.8 (UpyKi).
e i
" 20 Sk eP 19 56 29 w21y kiR isg 17 32 45.0
ud iP 19 56 30.3 Y SkA iSg 17 32 50.7
Leeward Islands UmE iSg 1733 15,0
(n = 50 km). Nordland, Norway,
66.4 N, 14.8 E.
1t 21 [8[¢} iP 01 05 12.5 Origin time = 17 31 18.
Explosion?
u 21 Up iF 03 12 02.2 D
ipP 0% 12 42.2 ¢ 21 Ud il 21 52 46.6
isP 0% 13 09.4 Hindu Kush (h = 220 km).
Ki iP 03 12 11.0
Sk iP 03 12 27.4 i 21 Ua iP 2% 15 32.9
ipP 03 13 11.4
isP 0% 13 37.4 L 21 De iPKP 2% 50 49.0
Um  iP 0% 12 00,5 D Piji Islands (h = 270 km).
ipP 03 12 45.0
isP 0% 13 07.4 L 22 Un iP 01 47 34.1
Ud iP 0% 12 18.5 D
ipP 03 13 00.6 " 22 Sk iP 03 59 53.8
i 03 13 21.8
isP 0% 13 26.5 " 22 Up iPKP 04 02 52.3
De iP 03 12 15.3 i 04 03 02.5
ipP 03 12 58.3% Ki ePKP 04 02 34
isP 03 13 21.9 Sk iPKP 04 02 47.9
Hindu Kush., h = 210 km Um iPKP 04 02 42.5
(Up,Sk, Um,Ud,De). i 04 02 49.8
i 04 03 23.6
L 21 Ud iP 07 41 36.2 Ud iPKP 04 02 54.3

(cont.)
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Umed, Ud = Uddeholm,
De = Delary
1968 1968
Nov. 22  (cont.) Nov. 22 U4  iP 09 26 00,5
Ud i 04 03 06,5
De  iPKP 04 02 56.3 "o22 Sk i 09 51 16.8
South of Kermadec Islands i 09 51 19.6
(h = i 09 51 29.2
Probavly local.
" 22 Up iP 05 08 40.0
Um iP 05 08 19.% " 22 Ud iP 09 53 48.8
uqg ip 05 08 47.2 Tuzon (h = 45 km).
South of Japan (h = 180 km).
" 22 Ki iPn 10 42 22.8
" 22 Sk iP 05 11 07.0 i 10 42 36,3
iSn 10 43% 20,2
" 22 Um iP 07 42 41.2 iSg 10 43% 48 8
\ . - D =5%0 kn = 4.8,
" (Eéj' Upt? iSg 08 13 50.4 Um  iSg 10 44 37.1
7 Udg ePg 08 12 38 Probably northwest Russia.
iSg 08 13 09.6 Origin time = 10 41 07.
Del iPn 08 12 21.2 Explosion?
iSn 08 12 42,2
'tﬁg-“———~98—4€F5414/ " 22 Up iP 10 45 20.1 C
West coast of*SWEE@ﬁf**” Ki  iP 10 45 05.1 C
57.9 N, 11.8 °E, micr sec
Origin time = 08 11 51. P Z' 041 1.0
Explosion? Sk iP 10 45 26,7
iX 10 47 56.9
" 22 Up iP 09 11 47.7 Um iP 10 45 10.4
is 09 22 03 Uud iP 10 45 28,6 C
micr sec i 10 45 38.4
P Z' 0.1 0.7 De iP 10 45 33.4
S E 0.7 5 eX 10 47 53 )
S N 4.2 14 Molucca Passage (h = 5 km).
Mx E 6.8 22 X (Sk,De) is another case
Mx N 17 24 of the unidentified phase
Mx Z T 20 arriving before PP.
D = 9300 km = 83 1/2°.
Ki iP 09 11 28,3 C " 22 Ki iP 11 00 05.7
is 09 21 26 ua iP 11 01 03.5
micr sec
P Z 1.0 8 " 22 De iP 11 21 36.1
P Z! 0.2 1.1
S E 3.8 13 " 22 Up iP 11 50 57.4
S N 4.0 14 micr sec
Mx E 6.4 18 P Z' 0.3 0.9
Mx N 7.7 21 Ki iP 11 50 39.4 C
Mx Z T.6 20 micr sec
D = 8850 km = 79 1/2°. P Z' 0.3 1.2
Sk iP 09 11 51.8 Sk iP 11 51 03.2
Um iP 09 11 34.5 C Um iP 11 50 45,4 C
isS 09 21 39 Uud iP 11 51 06.0 C
va iP 09 11 56.4 C i 11 51 09.4
De iP 09 12 01.7 i 11 51 32.5
Iuzon (h = 25 Im). De iP 11 51 11.6 C

m= 6.1, M = 6.2 (Up,Kl)

Luzon (h = 15 km).
n = 6.3 (Up,Ki).
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1968
Nov.

n

22

22

22

22

23

23

23

23

- 19 -
= Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Umed, Ud = Uddeholm,
De = Delary
1968 " —m [
Up iPKP 16 02 32.3 Nov. 23H\ upf isg 16 29 47.6
ipPKP 16 04 45.5 iSg 16 29 04.4
1SKP 16 05 24,2 Del ipg 16 28 22.6
micr sec is 16 28 47. 8,/
PKP Z' 0.1 0.6 es coast o ’
Ki  iPKP 16 02 13,2 57.9°N, 11.5 E.
iSKP 16 05 03.5 Explosion?
Sk ePKP 16 02 26
iSKP 16 05 18.9 " Ki iPn 20 56 39.4
Um  iPKP 16 02 23,2 | ipX 20 56 47.5
iSKP 16 05 14.1 iSn 20 5T 25.4
i 16 05 22,1 1Sg 20 57 42.9
Ud iPKP 16 02 34.7 C = 420 km = 3. g8° .
iSKP 16 05 26.7 Probably northwest Russia,
De  iPXP 16 02 45.6 C Origin time = 20 55 38,
iSKP 16 05 35.5 Explosion?
Tonga-Kermadec Islands. —
= 600 ¥m (Up). n Up? iSg 13 09 18.4
vay iprg 1% 08 01.9
Sk iP 16 10 35.3 iSg 13 08 35.5
i 16 10 37.8 e} B 085
i Del. iPg 13 07 51.8
Kif 1iSg 17 36 58.2 iSg 13 08 16.2
SkA iSg 17 37 02.8 Jcoast of Swedem, f
Un iSg 1% 37 26.2 57.9 N, 11.5 E.
Uap -+——3—38-5279 Origin time = 13 07 15.
iSg 17 38 59.0 Explosion?
Nordland, Norway, R —
66,4°N, 14.8°E. " Up¥ iSg 14 09 00.4
Origin time = 17 35 30, Del. iPg 14 07 32.8
Explosion? iSg " 14 07 58.1
West co oast og“Sweden,
De iP 18 47 45.4 5T7.9°N, 11.5 E.
Origin time = 14 06 56.
Up 1P 23 33 B2, Explosion?
Ki iP 23 33 33.7 C
i 23 33 44.5 " 24 TUp iP 21 32 08.9 C
ua iP 23 34 00.9 ipP 21 %2 922.2
iPP 21 34 39.1
Ki iP 05 32 40.4 iPs 21 41 43
Um  iP 05 52 58.5 C micr sec
va iP 05 33 28.5 P Z 1.2 2
ipP 05 33 37.6 P ZY '0:7 10
Japan. h = 35 km (Ud). PP 27 0.5 1.2
Mx E 2.4 18
va iP 05 36 39.3 Mx N 4.5 20
Japan (h = 50 km). Mx z 4,8 21
Ki o 21 31 27.6 C
Um iP 10 14 04,7 1(pP) 21 31 37.4
i 10 14 14.5 is 21 40 01
micr sec
Ki eP 15 26 46 P Z 1.1 4
Molucca Passage (h = N), (cont. )
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Un = Umed, Ud = Uddeholm,

1968
Nov,

n

1}

24

25

25

25

25

De = Delary

1968
Nov,

s

sec

1.0

10

7

21

20

17

= 65 1/2°.
32 01.5 C
32 14.4
34 30,4
31 45.9 C
31 57.5
40 33

32 16,0 C
32 28,1
34 50,2
00 00.7
32 31,7 C
32 41.8
35 1643

05 36

18 37.2

11 06.6
10 35.5
10 48.5
11 13.8
11 26.7
= 500 km).

50 13.0
01 02
01 19

r sec
5

5

6

19
18
20O
957,
55.7
40

(cont., )
Xi mic
P Z' 0.9
S E 0.9
S N 0.6
Mx E 4.5
Mx N 2.7
Mx Z 707
D = 7050 km
Sk iP 21
ipP 21
iPP 21
Um ip 21
ipP 21
is 21
ud iP 21
ip? 21
iPP 21
ip'p! 22
De iP 21
i(pP) 21
iPP 21
Japan., h = 45 km (Up,Sk,
Um,Ud ).
m = 6.6, M = 5.9 (Up,Ki).
Ki eP 01
Revilla Gigedo Islands
(h = N).
ga iP 06
Aegean Sea,
Up iP 17
Ki iP 17
Um iP 17
Ud iP 17
De ip 17
Bonin Islands (h
Up iP 18
iSKS 19
is 19
mic
SKS E 0.5
) E 0.7
S N 1.5
Mx E 5.8
Mx N 15
Mx Z 9.7
D = 10550 km
Xi iP 18
iPP i8
(cont.)

1

25

25

25

26

26

26

26

26

26

(cont.)
Xi i 18 54 06,2
iSKS 19 00 27
is 19 00 48
i 19 00 58
micr sec
P Z 0.9 5
P Z' 0.1 1.0
PP Z 1.4 6
Mx E 13 18
Mx N 22 23
Mx Z 18 19O
D = 10100 km = 91",
Sk el 18 50 18
Um iP 18 50 01.8
iSKS 19 00 47
Ud iP 18 50 21.1
Mindanao (h = 30 km).
m= 6.4, M = 6,4 (Up,Ki),
Unm iP 18 50 29.5
Mexico=-Guatemala
(n = 110 ¥m).,
Ud iP 21 26 21.1
Xi iPKP 00 22 13%.6
South Atlantic Ocean
(h = N)n
Un iPKP 01 28 41.1 D
New Britain (h = 70 km).
Ki iSKP 02 10 25.2
Um iPKP 02 07 56.8
iSKP 02 10 %6.6
Ud iPKP 02 08 04.6
eSKP 02 10 49
De iPKP 02 08 1%3.5 D
Piji Islands (h = 670 km).
Ua iP 04 35 25.3
De iP 04 34 50.7
Dodecanese Islands
(n = 60 km).
va i(sg) 05 39 58.2
Up iP 09 57 22,2
i 09 57 28.3
iSn 10 00 04.0
is 10 00 21.2
iLgl 10 01 53.5

D = 1700 km = 15 1/2

(cont.)

@)
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Up = Uppsala, Ki = Kiruna,

1968
Nov,

n

1

26

26
26

26

(cont.)

Ki

Sk

Unm

s

De

eP
i
eS
iLgl

ip
i

eS
iLg1
iP
i
is
ilLg1
iP
i

is
iss
iLg1
iPp
i
iLg?2
i

i

D = 2500

09
09
10
10
km
09
09
10
10
09
09
10
10
09
09
10
10
10
09
09
10
10
10

- 2] -

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

De = Delary

1968
Nov.

58 49

58 55.5

02 54

05 43.4 o

=22 1/2",

58 21.6

58 26.4 "
01 59

04 32.3

58 02,7

58 12.6

01 25.0

03 30.1 1
57 39.5

57 50.7

00 40.7 1"
00 53.4

02 28.6

57 01.3 "
57 05.8

01 14.5

01 22.0

01 31.1

Russia-Rumania (h = 30 km).
Double P, small and bigger. "
Very pronounced ILgi.

ud
Ud

Up

Ki

Sk

Um
Ud

iP

iPp

iPP

P
PP
Mx
Mx
Mx
ip
i
iPP
iP
iP

(cont.)

N 2N

13
15

18
18
18
mic
0.1
2.1
2.8
345
18
18
mic

18
18
18

43 28,3
39 40.3

40 22.9
40 34.1
56 50
r sec
0.8 n
16
14
16
39 36.3 C
41 06,0
r sec "

42 07.8
39 54.7
40 27.5

L

26

26

27

27

27

27
27

27

27
27

27

(cont
Uud

De

.)
1
i
iP

18 40 34.0
18 42 37.5
18 40 57.8

Lake Baikal (h = 5 km).
m= 5.7, M =5.5 (Up,Ki).

Up iP 21 30 48.1
Ki iP 21 30 04.0
Un eP 21 30 23
Ud iP 21 30 55.3 D
Japan (h = 260 km).
Ud eP 01 17 47
Ryukyu Islands (h = N).
Umn iP 02 58 35.4
i 02 58 43.3
Ki iP 05 56 42.4
Um iPp 05 56 56.2
Uua iP 05 57 23,0

South of Japan

(h = 420 ¥m),

va i(sg) 06 36 57.5
Up iP 07 29 31.3
Um iP 07 29 29.0
iPP 07 31 07.9
ud iP 07 29 47.4
ipP 07 30 27,2
De iP 07 29 39.5
Hindu Kush., h = 200 knm
(va).
Sk 1iSg 12 12 35,0
Ud iPg 12 11 27.3
iSg 12 11 49.5
D=190 km = 1.7 .
Origin time = 12 10 54,
ud iP 12 30 57.8
Up iP 12 31 47.1
Ki iP 12 30 54,0
Sk iP 12 31 24,7
Umn iP 12 31 20.5
ud iP 12 31 46.6 C
De iP 12 31 09.0
Aleutian Islands
(h = 50 xm).
Up iP 13 06 22,7 D
Ki iP 13 05 27.% C

(cont. )
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Umed, Ud = Uddeholm,
De = Delary
1968 1968
Nov. 27 (cont.) Nov. 28 (cont.)
Ki micr sec Ki iSn 10 33 13.7
P Z' 0,1 1.0 iSg 10 33 36.4
Sk iP 13 05 5645 D = 430 km = 3.9°.
Um 1P 13 05 55.2 Um  iSg 10 34 20.5
Ua  iP 13 06 20,3 D va i(sg) 10 36 53,2
De iP 13 06 42,1 Northwest Russia.
Alaska (h = 60 km). Origin time = 10 31 25,
Explosion?
" 27 Um iP 13 11 4641 C
™ " 28 yp iP 10 48 52.5
" 27) Kif iPn 20 44 06,2 i 10 48 57.9
TP 20—t | 1SKS 10 59 20
iSn 20 44 52.4 is 10 59 26
ALgd— 20450676 | i 10 59 52
= =50 . micr sec
SkA iSg 20 48 01.5 P Z 2.5 8
. Um€& 1iSg 20 46 45.6 S E 5.0 11
\ Bt — 20 45694 Mx B 11 23
\\ﬁaes%a<ﬂ65ﬁ§g‘bvrd€f’f€§§on, Mx N 8.5 24
69.5 N, 29.9°E, Mx z 17 23 o
Origin time = 20 43 06, D = 9700 km = 87 1/2",
Explosion? Ki eP 10 48 45
iSKS 10 59 08
" 28 Ki iPp 01 22 03.0 iPS 11 00 30
Um iP 01 22 15.3 micr sec
ua iP 01 22 47.7 P Z 5.8 10
USSR-Mongolia. SKS E 12 12
SKS N 8.7 12
" 28 Up iP 07 11 18.0 Mx E 16 24
ipP C7 11 31.6 Mx N 14 24
Ki iP C7 10 37.3 C Mx Z 34 24
ipP 07 10 49.8 Sk iP 10 48 36.1
micr sec Tm iP 10 48 49.7
P Z' 0.1 1.0 ipP 10 48 57,2
Sk iP 07 11 10.9 iSKS 10 59 18
Um iP 07 10 55.4 Ud iP 10 48 41.8
i 07 11 02.8 i 10 48 54,2
ipP 07 11 08.0 i 10 49 40.9
Ua iP 07 11 25.8 ¢ Mexico. h = 30 km (Um).
ipP 07 11 39.5 m = 6.6, M = 6.4 (Up,Ki).
Japan., h = 50 km (Up,Ki,
Um, Ud). " 28 Um iP 1% 03 13.8
" 28 Up iP 08 15 37.8 " 28 Up iSn 13 21 23.4
i 08 15 43,9 iSg 13 21 36.6
Xi iP 08 15 18.2 Ki iSg 13 24 12.1
Sk iP 08 15 42,5 Sk eSg 13 23 32
Um iP 08 15 24.9 Um iSg 13 22 08.8
Ud iP 08 15 46,9 Ud esSn 13 22 02
Tuzon (h = 70 km). iSg 1% 22 39.0
Esthonia=Gulf of Finland,
" 28 Ki ePn 10 32 27 Explosion?
(cont.)

" 28 Ud iP 14 10 16.8
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Umed, Ud = Uddeholm,
De = Delary

1968
Nov,

"

28

28

28

28

28

29

29

29

29

29

29

Up iP

Xi eP

Ud iP

Iuzon (h = 40

Up iPKP
ipPKP
iPKKP

Ki ePKP

Sk ePKP
ipPKP
i

Um iPKP
ipPKP
iPKKP

Ud iPKP
ipPKP
i
iPKKP

- 23 -

15 09 50.7

15
15

km )

16
16
16
16
16
16
16
16
16
16
16
16
16
16

Solomon Islandse.

h = 170 ¥m (Up,Sk,Um,Ud).

Um iP 17 42 51,0 C
Sk iP 18 10 3%0.7
Ud  ePP 18 11 40
Iran.
Um iP 22 18 59,9
Mexico (h = 120 km).
Ki iP 04 42 04.6 C
Molucca Passage (h = N).
Uvda iSg 11 49 05.9
De iSg 11 47 17.4
Up iP 12 59 05,2
Ki iP 12 59 27.7
Um iP 13 00 00.1
Ud  iP 13 00 20.1
De 1P 13 00 44.1 C
Kodiak Island
(h = 25 km).
Ki i(sg) 14 36 22.9
Ud i 14 %5 00.9
i(Sg) 14 35 17.2
va i(Sg) 14 58 55,9
De i 14 58 37.8
i(sg) 14 58 45.1

09
09

48
49
59
48
48
49
50
48
49
59
49
49
51
59

30
59.1

58,7
42.1
17.3

12.8

1968

Nov,

1t

"

t

t

29

29

29

30

Go)

30

30

30

Ud iP 16 06 58,4
Up iP 17 29 17.7
Um 1P 17 29 09.5
Ud iP 17 29 21.7
Kik isg 17 5{“52.é
SkA iSg 17 51 26.8
Un€ iSg 17 51 51.5
Nord%an ’ Iway,

66.4 N, 14.8°E.

Origin time = 17 49 54.

Explosion?
Ud  iPKP 22 10 24.9
De  iPKP 22 10 36,0
Fiji Islands (h = 580 km).
Um  iSKP 01 20 15.5
Ud  iPKP 01 17 37.5 D
De  iPKP 01 17 48.4
Tonga Islands.
—\
Kik iPn 13 00 45.6
iSn 13 01 22.9 }
“8e———430+35%5 |
Ry = W 220 e } b4 o St i
=T ORI U e
1% 04 31
13 03 17.1

69.3°N, 28.,0°E.
Origin time = 12 59 57,

Explosion?

ud ip 18 24 34.4
Japan (h = 50 km).

Up ip 19 32 52,1 C
3¢} ip 19 33 02.9

Indian Ocean (h = N)

Up iP

Markus Bath

L

21 01 59.6
Aleutian Islands (h = N).
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UPPSALA, KIRUNA, SKALSTUGAN, UMEAR,
UDDEHOLM and DELARY
Uppsala Up): 59351-5'N, 17237-5'E5 h =14 m
Kiruna Ki): 67,50.4'N, 20 25,0'E; h = 390 m
Skalstugan Sk): 63,34.8'N, 12 16.8'E; h =580 m
Umed Um): 63,48.9'N, 20.14.2'E; h =16mn
Uddeholm Ud): 60,05.4'N, 13,3644'E; h =240 m
Delary De): 56 °28.3'N, 13752,1'E; h =150 m
DECEMBER 1 - 31, 1968
1968 1968
Dec. 1 Un iP 01 18 43,2 Dec. 1 Up iP 13 22 42,7
va 4P 01 19 02.5
Afghanistan-USSR " 1 Ki e(P) 13 28 57
(h = 140 km). i 13 29 05.7
Sk iP 13 28 33,7
" 1 Ud iP 03 00 00,5 Ua iP 13 28 30,7
Molucca Sea (h = 130 km). i 13 28 46,1
De i(P) 13 28 46.8
" Up¥ isg 04 47 59.7 Peru (h = 5 km),
KiR iPn 04 43 47.8
iSn 04 44 44.8 " 1 Up 4P 13 42 18,7
‘ *T i 13 42 43.2
= =4.8 . micr sec
SkA iSg 04 47 34.2 Mx E 1.5 20
Ung iSn 04 45 24,7 Mx Z 1.9 20
iSg 04 45 56.5 Um iP 13 42 00.1
o | Bonin Islands (h = N).
Nortgwest Rugaia,
67.2°N, 33,0 E, " 1 Up 1P 14 57 33.9
Origin time = 04 42 34,
Explosion? g 1 Un iP 16 24 54.4
A _ i 16 25 10.9
i (;:fﬂﬁp? eSg 10 18 36
i 1018 38,5 " 1 Ki iPn 16 27 31,3
KiR ePn 10 14 25 iSn 16 28 17.8
iSn 10 15 23,5 iLg1 16 28 32,0
' ; D =430 km = 3,9,
= = 4.9, Probably northwest Russia,
SkA\ iSg 10 18 10,2 Origin time = 16 26 29,
Tt 3018151 Explosion?
UmE isn 10 16 00.5
i 63770 " 1 Ua iPp 16 37 41,2
=3
" 1 Up 4iPKP 23 14 18.3
micr sec
or gwest 3 ) PKP - Z' 0.1 Oa5
67.2°N, 33,0°E, Ud  iPKP 23 14 20.6 C
Origin time = 10 13 10, De iPKP 23 14 30.8

Explosion?

Tonga-~Kermadec Islands
(h = 530 km),
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Umed, Ud = Uddeholm,

De = Delary
1968 j 1968
Deca 2 Up 1i(P) 00 41 24.9 Dec. 2 (cont.,) N
Uua iP 00 40 54,2 ud iP 13 48 13,7
' _ De iP 13 48 36.4
" 2 Up iP 02 45 17.2 D Aleutian Islands
ix 02 45 21.9 (h = 60 ¥m).
is 02 54 49
micr sec " 2 Ua ipP 21 52 04.6
P Z' 0.3 0.8
Mx E 1.7 18 " 3 Ua iP 01 22 36,0
Mx N 1.9 19
Mx Z 1.8 19 " 3 Ua iP 01 39 16.8
D = 8200 xm = 74",
Ki iPp 02 46 01.4 " 3 Um iP 02 11 34.0
miecr sec
P Z' 0.2 1.0 " 3 Ki iP 09 46 57.5
Mx E 2.0 19 i(sg) 09 47 27.0
Mx N 0.7 16
Mx Z 1.2 16 " 3 Ki iPn 11 38 35,6
Sk iP 02 45 40.4 iSn 11 39 35,2
ix 02 46 47.3 iLg1 11 39 57.2
Um iP 02 45 39,7 Un eSg 11 40 47
iX 02 45 43,5 i 11 40 53.0
is 02 55 28 Probably northwest Russia,
Ud ip 02 45 20.2 Origin time = 11 37 21,
ixX 02 45 25.1 Explosion? ’
i 02 45 45,8
De iP 02 44 59.5 " 3 Sk iP 13 06 23,9
iX 02 45 04.2
iPeP 02 45 19,1 " 3 Up eP 14 11 28
Zambia (h = 7 km).
m = 6,3, M = 5,5 (Up,Ki). " 3 Um iP 18 50 44.0
If X (Up,Sk,Um,Ud,Des is Kamchatka (h = N),
interpreted as pP, the
depth becomes nearly 20 " 3 Ki eP 19 40 04
km, South of Java
(h = 25 xm),
L 2 Um iP 04 40 44.6
" 3  Ud iPp 20 41 35,7
" 2 va ip 06 00 04,0
Venezuela (h = 120 km), " 3 Up i(p) 21 01 15.6
micr sec
n 2 Xi ip 07 44 57.9 Mx E 0.8 9
Mx Z 0.8 10
" 2 Sk iSg 13 01 46.5 Ki —
Ud i 13 00 29.4 micr sec
iSg 13 00 46.6 Mx E 1.1 11
Probably southern Norway., Mx N 0.6 11
Sk 1P 21 01 47.1
" 2 Up iP 13 48 12.4 tm  i(P) 21 02 00.8
Ki iPp 13 47 18.8 Uda iP 21 01 18.7
Sk ip 13 47 52.5 De iP 21 00 28.3
Um iP 13 47 45.4 i 21 00 35,6
(cont.) Yugoslavia (b = 7 km).

M = 4.6 (Up,Ki).
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan,
De = Delary
1968
Up iP 21 17 24,7 C  Dec.
Ki iP 21 16 39.6 C
Umn iP 21 17 00.0 C
Ua iP 21 17 31.1
Kurile Islands (h = N).
Ua iPp 23 16 50.8
ud iP 23 27 16.9
1t
Un iP 04 00 44.0
Ud ip 04 31 37.4
1
De ip 07 42 39,5
1"
De eP 09 01 04
Up iSg 11 51 25.0
i 11 51 33,6
Ki eSg 11 54 10 "
i 11 54 13,6
Sk eSg 11 53 20 "
ud iSg 11 52 35.2
Esthonia~Gulf of PFinland.
Explosion?
Ua ip 12 20 05,8
i 12 20 15.5
14
De eP 12 34 28
i 12 34 37.6
Ki iPn 12 54 19.0
iSn 12 55 07.3 "
iLg1 12 55 23.2
D = 440 km = 4,07,
Probably northwest Russia. "
Origin time = 12 53 15,
Explosion?
Um iP 18 12 08,8
Sk iP 18 49 19.8
Ua ip 18 48 48.8
De iP 18 48 16,0
i 18 48 19.9
Dodecanese Islands
(h = 50 xm).
Ua ip 18 57 39.8
De iP 18 57 08.4
i 18 57 10.8

Dodecanese Igslands
(b = 40 xm).

Up iP 19 42 39.8
Ki iP 19 43 46.4
Sk iP 19 43 15.0
Ud iPp 19 42 44,2
De ipP 19 42 11.1
i 19 42 14.5
Dodecanese Islands
(h = 50 km).,
Ua ip 20 16 21.6
De ip 20 15 48.8
Dodecanese Islands.
ud iP 20 23 02.5
Ud iPp 20 35 44.5
i 20 35 48.1
De eP 20 35 11
Dodecanese Islands (h = N)
Up iP 21 51 35.4 C
Xi iP 21 52 07,3
Sk iP 21 52 04.9
Un eP 21 51 48
ua iP 21 51 47.4 C
Indian Ocean (h = N),
Ki iPKP 00 52 08.1
Un iPKP 00 52 14.8
Santa Cruz Islands
(h = 290 km).,
Up iP 03 55 42.4
vd ip 03 55 17.4
Up iP 07 57 24.4
is 08 01 41
iLgl 08 05 07
micr sec
P E 0.9 6
P N 2,6 6
P Z 1.9 4
P Z' 0.5 1.5
S E 1.5 6
S N 7.9 10
S Z 3,2 13
Mx N 8.5 13
Mx Z 8,2 12
D = 2650 km = 24°,
Ki iP 07 58 31.8 ¢
(cont.)

Un = Umed, Ud = Uddeholm,
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De = Delary
1968
(cont.) Dec,
Ki is 08 03 38
i 08 06 20
iLgl 08 08 31
micr sec
P Z! 0,3 1.5
S E 0.9 7
Mx E 6.9 14
Mx N 3,7 11
Mx Z 5,0 11 o
D = 3500 km = 31 1/2
Sk iP 07 58 02.8
i 07 58 04.6
Um iP 07 57 5542
i 07 57 56.6
i 07 57 59.8
is 08 02 33
i 08 04 13
Ud iP 07 57 32.2
i 07 57 33.9
De iP 07 5T 00.1
isS 08 01 03.7
Dodecanese Islands
(h = 35 ¥m).,

m=6,0, M =5.6 (Up,Ki).
Multiple P (Sk,Um,Udj

Up ip 09 13 30.9
Ki iP 09 1% 32.5
Um iP 09 13 28.2
Ud iP 09 13 42.5
De eP 09 13 38
i 09 13 40.6
Sumatra (h = N),
Up iP 09 48 33,1
isS 09 52 03
micr sec
P E 0.9 5
P N 0.7 4
P Z 0.6 4
P Z' 0.6 1.8
S E T.7 12
S N 16 11
S Z 6.0 12
Mx E 15 12
Mx N 26 13
Mx Z 22 13
D = 2100 ¥m = 19 -
Ki n I 09 48 17.2
i 09 48 49,0
is 09 51 38
micr sec
P E 4,2 8

(cont.)

5

(cont.)
Ki micr sec
P N 0.6 9
P Z 4.3 8
P Z' 0.9 1.7
S E 5,3 6
S N 3.4 10
S Z 4.3 6
Mx E 41 14
Mx N 21 11
Mx Z A7 14
D = 2000 km = 18",
Sk iP 09 47 46.7
i 09 47 52.7
is 09 50 59,0
Um iP 09 48 26,6 D
i 09 48 28,8
i3 09 51 45
Ud iP 09 48 11.2
iS 09 51 39.9
De iP 09 48 34.4
i 09 48 37.4
Iceland (h = 5 km).

nn

m=5.7, M = 6.0 (Up,Ki).,

/{fﬁ 1013 22.7)
iSn | ?ﬁ 14 22:3/'/

é 0
Northwest Russia.
Origin time = 10 12 08,
Explosion?

In the explosions of Dec.
1, 04 42 and 10 13, Dec,
3, 11 37, and Dec. 5,

10 12, the ILgl group
velocity is remarkably
low, 3.44 km/sec., All
these events occurred
nearly at the same place.

Ud iP 11 01 23.5
Dodecanese Islands.,

Up iP 12 27 38.2
Up iP 12 52 40.8
Up 3P 13 09 57.2
Ki iP 13 09 14.1
(cont. )
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n

1"
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n

5
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De = Delary
1968
(cont, ) Dec.
Um iP 13 09 32,9
ua iP 13 10 04.2 C "
De iP 13 10 20.9
Japan (h = 70 km).
Um iPp 15 56 58,2
ud eP 17 32 44
i 17 32 48.4
De eP 17 32 11
Dodecanese Islands
(h =N)c
Up ip 23 12 14,0
Ki iP 23 13 24.3
Sk iP 23 12 52,3
Um iP 23 12 48,2
Ua ip 23 12 20.0
De eP 23 11 46
i 23 11 49.8
South of Greece,
Ud ip 08 30 02.8
De iP 08 30 13.7
ud iP 09 28 35,5 "
Ud iP 11 00 40.1
De iP 11 00 51,1
Ua iPg 14 29 45,2
iSg 14 30 17.0
De iPg 14 29 40.7
iSg 14 30 05.8
Probably off west coast of "
Sweden,
Ud ip 15 04 25.8 "
i 15 04 36.1
Up eP 18 56 44
Ki iPg 21 29 35.7
eSn 21 30 12
ilg1 21 30 23.6
D=510 km = 4.6,
Sk iPn 21 30 24.6
Um iSg 21 31 38,3

Probably northwest Russia,
Origin time = 21 28 05,

Explosion?

Ud

iP

00 08 53,0

7
7

Up

Up

Ki

Ud

iP

iPP
ePS
isSs

Mx
Mx

Mx
e(P)
iPP
ePS
eSS

Mx
Mx
Mx
iPP
iSKS
iPs
iS8

i(P)

= Uddeholm,

N =

N = by

01

05
05
05
05

50

16
17
26
32

micr

23
20
34
05
05
05
05
mic
13
16
27
05
05
05
05
05

12
16
25
31
I

16
22
25
32
12

49.9

47.2
11.2
19
40
sec
19
19
18
14
31
34
18
sec
20
17
20
44
51
59
00
47.0

New Guinea (h = 15 km),
M = 6.9 (Up,Ki),

Up iP 06 05 52,7
Ki iP 06 05 28,.3%
epP 06 05 46
Sk eP 06 05 56
Un iP 06 05 36.5
Uad iP 06 06 01.9
De iP 06 06 10,8
Formosa. h = 70 km (Ki).
Up iP 06 29 57.9
Ud  iP 06 30 00,1
Up iP 15 51 51,1
i 15 52 02,3
eS 16 00 51
micr sec
P Z' 0,2 1.0
Mx E 0.7 16
Mx N 1.0 17
Mx Z 1.3 16
D = 7500 km = 67 1/2°,
Ki eP 15 50 57
i 15 51 04.1
micr sec
Mx E 1.5 18
Mx N 0.8 17
Mx Z 1.8 15

(cont. )
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(cont: )

Sk eP 15
i 15

Um iP 15
i 15
eS 15

Ua iP 15
i 15

De iP 15

Aleutian Islands
M =5.2 (Up,Ki).

-6 -

Sk = Skalstugan, Um

De = Delary

1968
Dec.

51 31

51 32.9

51 23.5

59 52

51 52.1

51 53.7

52 14.5

(h = N)o

Double P (Sk,Um,Ud).

"

Up ip 15 57 35.3 C
micr sec
P Z' 0.1 1.0
Ki iP 15 56 41.8
i 15 56 44.0
micr sec
P Z' 0.7 2.5
Sk eP 15 57 16
ud iP 15 57 37.5
De iP 15 57 59.3
Aleutian Islands "
(h = 60 km),
m = 6.1 (Up,Ki),
Up e(P) 16 03 58
iPp 16 04 00,0
Ki iP 16 03 07.8
Sk eP 16 03 40
Um ip 16 03 32.9
Ud ip . 16 04 00.5
Aleutian Islands
(h = N)o
Up iP 16 07 07.4
Sk iP 16 06 47.8
Ud iP 16 07 08.8
Aleutian Islands
(b = W),
Up iP 16 11 18.9
Um ipP 16 10 51.5
ud ip 16 11 19.9
Aleutian Islands
(h = N).
Up iPKP 17 28 54,0
micr sec "
Nx N 1.6 20
Mx Z 1.7 21
(cont.)

Umed, Ud = Uddeholm,

(cont.)

Xi iPKP 17 28 39,7

Sk iPXP 17 28 51.4

Um iPKP 17 28 45.5

U iPKP 17 28 56,7
iPKS 17 32 18,7

De iPKP 17 29 03.1
iPKS 17 32 29.6
i 17 32 37.4

New Hebrides Islands

(h = 60 ¥m).

Up iPKS 20 57 5%

micr sec
Mx E 0,7 18

Ki  iPKP 20 54 36,0
Sk  iPKP 20 54 27,2
Un iPKP 20 54 34.6
iPKS 20 58 01
iSs 21 15 15
vd iPKP 20 54 24.8

Chile (h = N),

Up e(PKP) 21 54 52

iPKP 21 54 58.8
micr sec
Mx E 0.8 20
Mx N 2.4 23
Mx 2 1.8 22
Ki iPKP 21 54 45.3
i 21 55 04,2
iPKS 21 58 06.4

micr sec
PKP Z' 0.1 1.2
Sk e(PKP) 21 54 43

iPKP 21 54 54,3
iPKS 21 58 20,7
i 21 58 49,3
Un  i(PKP) 21 54 44,2
iPKP 21 54 49,7
iPKS 21 58 12,0
i 21 58 41,7
Ud  iPKP 21 54 50.6
iPKS 21 58 27.2
De  iPKP 21 54 58,7
iPKS 21 58 36.1
New Hebrides Islands
(h = 60 xm).
Up  iPKP 23 05 12,3
Ud  iPKP 23 05 14.2
De iPKP 23 05 23,7

Kermadec Islands (h = N).
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Up = Uppsala, Ki = Kiruna,
De = Delary
1968
Ki iP 00 13 34.3 Dec,
Sk 1P 01 16 34.8

"

n

n

Colombia (h = 60 km).
Ud  iP 05 05 37,3

Ki ePKP2 07 47 05
Um iPKP2 07 47 03,0
ud iPKP2 07 47 13.2
West of Macquarie Islands
(h = N).

Ud iP 07 56 47.9
Up iP 09 20 18.1
micr sec
P Z' 0,1 0.9
Ki iP 09 19 48.8
Sk iP 09 20 18,7 C
Un iP 09 20 00.3
Ud iP 09 20 26,8 C
De iP 09 20 37.6 ¢C
i 09 21 06.9
Ryukyu Islands
(h = 50 mm).
Um eP 09 50 04
Ud ip 09 50 37,0
De iPp 09 50 57,5

Kamchatka (h = 30 km).

Sk iP 10 54 38,2
Mexico (h = 60 km).

Uua iP 13 25 39.1
Banda Sea (h = 250 km).

Upf 1iSg 14 42 44.8
Ud¢ ePg 14 41 31

isg 14 42 08,0

Dei. iPg 14 41 17.3
iSg 14 41 38,7
ﬁ‘% - - 1q 14 ’8 5

Westocoast og Sweden,
57.7°N, 11.8°E,
Origin time = 14 40 44.

Up iP 15 59 29.0
Ki iP 15 59 26.1 ¢
(cont.)

n

1

"

1]

8

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

(cont.)
Sk iP 15 59 49,9
Ud iPp 15 859 43.1 C
De eP 15 59 44
Kirghiz SSR (h = N).
Ua iPp 16 11 40.1
Nevada,
Origin time = 16 00 00,
Underground explosion,
Sk ip 16 54 47.2
Ud iPp 16 55 00.2
Japan (h = 30 km).,
jafe| iP 17 29 10,0
Xi ip 18 44 17.0 C
Sk eP 18 44 34
Ud iP 18 44 24.4
De eP 18 44 22
Hindu Kush (h = 190 km).
Up iP 22 43 19.9
U4 ip 23 41 09.4
Up is 01 45 47
Ki eP 01 42 42
micr sec
Mx E 1.5 14
Mx N 1.5 14
Um iP 01 42 09,2
is 01 46 54
i 01 47 13
Ud eP 01 41 25
Spain (h = N).
Uup i(®) 09 57 51.2
Ua iP 12 06 00.4
i 12 06 27.8
Up i 13 18 41.1
iSg 13 18 53,0
Sk iSg 13 20 49,9
Um iSg 13 19 27.6
i 13 19 32.6
ud iSg 13 19 57.3
Esthonia~Gulf of Finland.
Explosion?
Ua iPp 13 42 10.6
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10

10

10

10

10

10
10
10

10

1968
Dec,

-8 -
De = Delary
Sk eSg 13 42 56
Ud iSg 13 44 04.2
Ki iP 15 54 20,9
ua i(P) 20 16 50,8
Up iS 20 31 46
micr sec
Mx E 0,5 13
Mx N 0.8 14 "
Mx Z 0.9 12
Uad iP 20 27 38,7 "
De eP 20 27 07
Dodecanese Islands
(h = 90 ¥m), "
Uud iP 04 39 35,7
Banda Sea (h = 110 km).
Up iP 05 00 42,4
Um ipP 05 00 28,4
Ud iP 05 00 48.8
ipP 05 00 59,6
Japan. h = 40 xm (Ud),
Ki iPKP 05 35 24,0
New Hebrides Islands
(h = 30 xm).
1"t
Um ip 06 20 11.8

Off coast of Central
America (h = 25 km).

va  i(p)
Ua iPp
Japan (h = 15
Ki iP
Ud iP
Up iP
Up iP
Mx
Xi eP
i
Mx
Mx

06 50 27,8

07 59 30.9
km),

08 29 03,3

08 39 54.5

09 33 12,1
11 33 19.0
micr sec
0.8 14
11 34 43
11 34 46.1
micr sec
1.8 15
0.3 12

10  (cont.)
Sk iP 11 33 57.4
i 11 34 01.0
Um ip 11 33 58.4
Ua iP 11 33 22,2
i 11 33 28.7
De iP 11 32 49,5
Greece (h = 70 km).
M= 4.7 (Up,Ki).
10 Up iP 11 41 07.9
10 Up ing 12 59 34.2
va  i(P 13 00 24.5
10 Ki iPn 13 09 32.5\\
P09 A
iSn 13 10 18.6
Sk eSg 13 13 20
Um iSn 13 11 24.1
Ua  i(Sg) 13 14 32.1
ortgwest RugS1 ’
68.7 N, 30,8°E,
Origin time = 13 08 29,
Explosion?
10 Up iPg 13 20 11.5
iSg 13 20 33.8
D =190 km = 1.7".
Ud iPg 13 20 18.9
i 13 20 33,5
D =230 km = 2.1".
De i(sg) 13 20 57.8
South~central Sweden.
Origin time = 13 19 38.
10 Uva iP 15 41 21.7
10 Ua i(P) 18 16 11.3
10 uva i(p) 18 20 46.9
10 Up eP 19 55 22
10 Ud iP 20 02 55,5
i 20 03 03.6
i 20 03 14,8
10 Ua i(p) 20 16 2%,2
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Uned, Ud = Uddeholm,
De = Delary
1968 1968
Dec. 10 De eP 20 17 49 Dec. 11 Sk iP 15 29 48,0
i 20 17 57.9
Greece. n 11 Sk eP 17 35 31
m  i(P) 17 35 16.3
" 10 Ua iP 20 26 50.4 i 17 35 53.3
" 10 Up eP 21 58 25 " 11 Up iP 20 21 43.9
Ud iP 21 58 11.2 Ud iP 20 21 44.5
Aleutian Islands
" 10 Up iP 22 54 15,3 (h = 150 ¥m).
i 22 54 22,6
va iPp 22 54 01.1 " 11 Sk iP 20 37 44,2
i 22 54 10.8 Uua iP 20 37 39.4
North Atlantic Ocean
" 11 Ua 4P 00 22 05.8 (h = N).
" 11 Ud iPp 00 45 01.7 " 11 Up iP 21 50 29.53%
i 00 45 05,6
" 11 Up 1PKP 21 53 27.0
" 11 Up iP 00 53 26,1 Ud iPKP 21 53 28,0
Um  iPeP 00 53 30.5 De iPKP 21 53 39.5
Ua iP 00 53 25,7 i 21 54 58,6
De iP 00 53 47.9 Tonga-Kermadec Islands
Aleutian Islands (h = 100 km).
(h = 70 km).
" 11 Ud iPKP 22 50 18,9
" 11 Ud iPKP 03 10 47.6 iPKS 22 54 32,5
De iPKP 03 10 58,5 De iPKP 22 50 31,8
Tonga~Kermadec Islands Tonga-Kermadec Islands
(h = 240 ¥xm). (h = N).
" 11 Up iP 11 56 58.9 " 11 Um iP 23 31 47.7
ipP 11 57 08.8 Ua iP 23 32 08,2
micr sec Samar (h = 10 km).
P Z' 0.1 1.0
Mx E 0.8 15 " 12 Up iP 05 38 26.0
Mx N 1.0 13 micr sec
Mx Z 1.3 14 P Z2' 0.1 1e1
Sk iP 11 56 56,2 Sk iP 05 38 30,2
Um iP 11 56 38.6 C Um  iP 05 38 14.3
ipP 11 56 48.5 ipP 05 38 46.7
Uuda iP 11 57 07.5 Ua iP 05 38 34.4
ipP 11 57 16.0 ipP 05 39 00,1
De eP 11 57 21 De iP 05 38 41.1
ipP 11 57 30,0 Mindanao., h = 120 km
isP 11 57 44,7 (Um,vd).
Japan, h = 35 km (Up,Un,
Ud,De). " 12 Up iPKP 07 38 16.6
iSKP 07 41 07.2
" 11 Ud iP 14 44 14,7 micr sec
SKP Z' 0.1 1.0
" 11 ua iP 15 00 01.8 Ki iPKP 07 37 59.9
Aleutian Islands (h = N), Sk iSKP 07 40 58.2
Un iPKP 07 38 05,6

(cont., )
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Umed, Ud = Uddeholm,
De = Delary
1968 1968
Dec. 12  (cont.) Dec. 12  (cont.)
Um iSKP 07 40 52.4 Um iP 19 01 34.3
isPKS 07 44 05 Ua iP 19 01 40.6
iPS 07 50 55 De iP 19 01 26.7
iPPS 07 52 31 Iren (h = N).
isPS 07 52 54
1883 08 00 06 "o12 Um  i(Sg) 20 18 15.7
Ud i(PKP) 07 38 03.2
iPKP 07 38 16.0 "o 42 Ua iP 23 39 59.4
iSKP 07 41 08.8
De iPKP 07 38 18.1 " 43  Up iP 02 00 17.8
i 07 38 25.7
Fiji Islands 13 U4 iP 02 53 25.3
(h = 430 km). i 02 53 33.9
"o12 Ki i(P) 11 05 05.6 C " 13 Um iP 03 45 59.3
"o12 uva  e(P) 11 08 17 " 43 Ud eP 09 28 54
i 11 08 18.8 i 09 28 56.9
"o12 Up i(P) 12 50 20.0 " 13 Ud eP 10 30 55
i 10 30 58.3
" 12 Ua ip 12 56 23.6 Resembles the preceding
event; probably same
1 12 Ua iP 14 16 49.5 source.
"2 ,;Ua iP 15 21 41.0 "13  Um i(P) 11 59 45.7
Nevada. va e(P) 12 01 19
Origin time = 15 10 00.
Underground explosion. " 13 Ud iSg 12 30 27.0
De iSg 12 30 46.9
" 12 Up iP 16 12 52,3
is 16 23 1% " 13 Xi iSg 12 36 38.7
D = 9200 km = 83, Sk  iSg 12 35 56.7
Ki iP 16 12 32.3 Um iSg 12 34 35,6
i 16 12 38.9 Ud eSn 12 34 38
Sk iP 16 12 57.2 iSg 12 35 07.0
Um iP 16 12 39.3 De edg 12 35 32
is 16 22 44 i 12 35 37.0
U4 iP 16 13 00.9 D Esthonia=Gulf of Finland.
i 16 1% 07.8 Explosion?
ipP 16 13 15.7
Iuzon. h = 50 km (Ud). " 4% Sk iP 18 26 09.9
" 92  Up iP 17 39 38.0 " 14 Up iPKP 01 34 10.4
Um  iP 17 39 56,1 Sk iPKP 01 34 05.5
i 17 40 03.3 Um  iPKP 01 33 56.4
vda  iP 17 39 49.2 Ud  iPKP 01 34 09.1
Gulf of Aden (h = N). South of Kermadec Islands
(n = 100 ¥xm).
" 12 Up iP 19 01 23.6
Ki iP 19 01 57.4 C " 14 Up iP 03 50 11.5
Sk iP 19 01 58.0 Un iP 03 49 53,0

(cont.) va iP 03 50 08.9

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

De = Delary
1968 1968
Dec. 14 Up iP 05 09 26.6 Dec. 15 (cont.)
Un  i(P) 05 09 15,5 Ki iP 02 24 18,0 C
ud iP 05 09 37.0 micr sec
Japan (h = 25 km). P Z' 0.9 2,0
Mx E 6.7 18
" 14 Up iP 10 09 56,2 C Mx N 9.1 19
is 10 18 52 Mx Z2 11 19
micr sec Sk iP 02 24 50,9 C
P Z' 0,1 1.0 Un iP 02 24 43,1 C
Mx E 1.5 16 is 02 33 12
Mx N 2.9 18 Ud iP 02 25 12.5 C
Mx Z 2.9 18 De iP 02 25 34.5 C
D = 7500 km = 67 1/2°. Aleutian Islands (h = N),
Ki iP 10 09 06.3 m=6,T, M =5.9 (Up,Ki).
micr Sec
Mx E 3,0 19 " 45  Up iP 02 39 24.8
Mx N 3,0 18 micr sec
Mx Z 8.1 16 P Z' 0.6 1.5
Sk iP 10 09 37.3 Ki iP 02 38 3%1.9
Um iP 10 09 29.9 mier sec
is 10 18 00 P Zt' 3.2 3,0
Ua  iPp 10 09 57.8 C Sk iP 02 39 05,1 C
De iP 10 10 20.4 Unm  iP 02 38 57.9
i 10 10 52.1 Ua  iP 02 39 26.7 C
Aleutian Islands (h = N), De iP 02 39 48,4
M = 5.6 (Up,Ki). Aleutian Islands (h = N).
n = 6.7 (Up,Ki).
" 14 U3 iP 11 29 18.0
" 15 Uad 4P 07 52 25,5
" 14  ya iP 11 55 39.9
i 11 55 49.8 " 15 Up iP 08 37 55.1
Indian Ocean (h = N). Ud  iP 08 38 09,8
i 08 38 33,3
" 14 Um 1P 13 50 31.5
" 15 Ud  iPKP 09 20 59.6
" 14 Up iP 13 55 41,8 De  iPKP 09 21 08.6
Fiji Islands (h = 470 km).
" 14 Up iP 17 49 02.0
Ua  iP 17 49 06,0 " 15 yag ip 09 41 24.4
Italyo
" 15 Ua 4P 13 06 40.1
" 14 Ua iP 20 23 27.4
. " 15 Up iP 14 12 23,5
" 14 uva i(sg) 21 00 14 Ki iP 14 11 31,9
Um  iP 14 11 56.7
" 15 Up iP 02 25 10.8 C i 14 12 03.1
is 02 34 05 Ud  iP 14 12 28,0
micr sec i 14 12 31.4
P Z' 1.5 1.7 Kurile Islands
Mx E 3.6 15 (h = 50 km).
Mx N 403 18
Mx Z 5.7 18 " 45 Up iP 21 49 27.3
D = 7500 xm = 67 1/2°. ipP 21 49 34,0

(cont.) (cont.)
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Umed, Ud = Uddeholm,
De = Delary
1968 1968
Dec. 15 (cont.) Dec, 16 Up iP 21 34 14.2
Ki iP 21 50 11.3 micr sec
Un iP 21 49 50.5 C Mx E 1.5 20
ipP 21 49 55.0 Mx N 2.1 15
Ud iP 21 49 31.9 Mx Z 1.5 16
Zembia. h = 20 km (Up,Um). Ki eP 21 33 33
2 21 33 41.4
" 16 Ki eP 00 33 55 micr sec
Mx E 2.7 19
L 16 Ki iP 00 37 16.1 Mx ¥ 1.7 18
Sk iP 00 37 33.3 C Mx Z 3.6 16
Uua iP 00 37 23.7 Um iP 21 33 51.4
Hindu Kush (h = 100 km). Ud iP 21 34 21.9
Japan (h = 25 km),
" 16 Ki iP 03 20 15.4 M = 5.6 (Up,Ki).
Sk eP 03 20 08
Um ie 03 20 21.9 " o B Ki ePg 00 20 03
Uq  iP 03 20 12.5 iSg 00 20 20,2
Panama (h = 15 km),
n 17 Un iP 06 18 22.5
" 16 Ki iP 04 17 07.5 M
" Kif‘ eP 10 24
" 16 Ud iP 04 57 35.4 rip- 1029
i 04 57 39.5 :
SkA iP 10 25 14.5
n 16 Ud iP 06 42 49.5 es 10 26 59
UnE& iP 10 25 23.6
" 16 Ki 1P 10 09 28.5 udp iP 10 26 03.7
Um iP 10 10 17.9 n Sea, ne
i 10 10 26.5 72.8°N, 6.9 E.,
Uua iP 10 10 54.8 Origin time = 10 23 00.
Svalbard (h = ). Solution checked with
readings from Norwegian
o 16 Xi  iPKP 11 05 43,0 and Finnish stations.
Sk iPKP 11 05 54.5
Um iPKP 11 05 49.2 " g b Up P 12 12 13.8
Ud iPKP 11 05 59.6 1 12 12 30.6
De iPKP 11 06 05.4 igP 12 12 51
New Hebrides Islands iPcP 12 13 03
(h = 50 km). iScP 12 16 49.4
is 12 20 16
" 416 Up iPKP 11 45 38.6 e(P'P') 12 41 38
Ki iPKP 11 45 28,5 ip' P! 12 41 45.5
iSKP 11 48 08.1 micr sec
Um i(PKP) 11 45 26.9 P N 0.8 3
iSKP 11 48 18.6 P Z 1.5 +
Ud iPKP 11 45 40.6 D P Z' 0.2 0.6
iSKP 11 48 30.9 S E 4.4 10
De iPKP 11 45 51.2 D S N 5.9 10
Tonga-Kermadec Islands P'P' Z!' 0,2 1.0
(n = 550 km). Mx E 4.5 25
Mx N 7.3 21
" 46 Up iP 14 12 39.4 Mx  Z 9.4 22
D = 6650 km = 60,

" 16 U4 iP 21 29 08.0 (cont. )
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(cont.)

Ki 1P T2 11 1645
i 12 171 37T
ipP 12 11 44
iS 12 18 28
isS 12 19 16

micr sec

P N 1.3 5
P Z' 0.7 0.9
S N 6.8 9
S Z 3.5 10
Mx E 3.3 17
Mx n 14 22
Mx Z 25 22

D = 5800 km = 52°.
Sk e(P'P!') 12 41 52

iP!' P! 12 41 55.3
Un iP 12 11 46.4
i 12 11 50.1
ipP 12 12 11
isP 12 12 25
iScP 12 16 32.5
is 12 19 17
i(P'P') 12 41 31.8
iP!p! 12 41 54.5
Ua  iP 12 12 09.2
i 12 12 12.4
isP 12 12 43.0
iSeP 12 16 48.0
e(P'P') 12 41 30
iptp! 12 41 46.8
De iP 12 12 33,7
i 12 12 35,2
isP 12 13 13.0
is 12 21 01.3
iP' P! 12 41 %6.8
Alaska. h = 105 km (Up,
Ki,Um,Ud,De).

m = 6.5, M = 6,0 (Up,Ki).
I not corrected for foecal

depth.
ud iP 13 05 26.0
ud  e(P) 14 36 02
i 14 36 10.5
Un iPp 15 16 58.6
Up iPKP 17 07 45.2
ua iPKP 1T OF 47:7
i 17 07 53.4
De iPKP 17 07 57.4

Tonga-Kermadec Islands
(h = 510 ¥m),

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

1968
Dec.

n

n

n

Un = Umed, Ud = Uddeholm,

17
17

17

18

18

18

18

18

18

m = 507 (Up,Ki)o
Underground explosion.

Sk esg
Um iSg
Ud iSg
De eSg
Esthonia-Gulf
Explosion?
vga 4P
i
Ua eP

Japan (h = 60

Up

Ki

*
ePKP
iSKP
SKP
iPKP
iSKP

SKP

(cont.)

12
12
12
12
of

12
12

19
19
km)

20
20
mic
0.1
20
20
mic
0.5

Ki i(P) 18 53 15.9
Up iP 22 27 41.3
KXi iP 22 26 59.5 C
Um iP 22 27 18,0
Ud iP 22 27 47.9
iPecP 22 28 09.0
Japan (h = 60 km).
Up iP 22 42 00.5
Ud a il 22 42 06.8
iEPcP) 22 42 22,9
Japan (h = N).
Sk eP 01 17 02.8
Up iP 05 08 53.3
iPn 05 09 55.9
micr sec
P 0.1 1.0
Ki iP 05 08 37.2
micr sec
P 0.1 0.9
Sk iP 05 09 08.5 ¢
iPn 05 10 24.5
Umn iP 05 08 37.9
. Ud iP 05 09 09.5 C
De iP 05 09 17.3
Kazakh SSR.

28 28
27 14.5
27 47.7
28 11
Finland.

44 17.6
44 24,7

52 03
52 07.0

22 19
25 27.5
r sec
0.9
22 10.4
25 02.1
r sec
1.0
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Umed, Ud = Uddeholm,
De = Delary
1968 1968
Dec. 18 (cont,) Dec., 19  (cont.)
Sk  ePKP 20 22 15 Um i(PP) 05 27 14
iSKP 20 25 20,0 ipPP? 05 27 34
i 20 25 25.7 is 05 31 15
Um iPKP 20 22 13,1 iSn 05 34 00
i 20 22 19,1 Ua iP 05 25 36,3 C
iSKP 20 25 14.5 iX 05 25 44.1
i 20 25 22,7 ipP 05 26 11.1
Ud iPKP 20 22 18,2 iPP 05 27 16.7
i 20 22 20.9 iSn 05 35 09,8
iSKP 20 25 28.7 De iP 05 25 32.5 ¢
De iPKP 20 22 29,6 ipP 05 26 06,3
i 20 22 39,4 iPP 05 27 11.0
iSKP 20 25 38.2 iPcP 05 27 20,2
Fiji Islands (h = 370 km). i 05 27 44.1
Hindu Kush. h = 170 km
" 18 Up iP 21 06 51,3 C (Sk,Um,Ud,De).
Ua iP 21 07 02,5 m = 6.2 (Up,Ki).
Indian Ocean (h = N). The recording of clear
Sn-phases is noteworthy
"18 Up iP 21 37 35.9 (Up,Sk, Um,Ud) .
" 19 Xi iP 00 39 57.4 " 19 Xi eP 11 38 20
Sk iP 00 40 17.3 Ud iP 11 38 42,9
Um iP 00 39 59.5 Mindanao (h = 70 km).
Ua iP 00 40 17.4
i 00 40 19.8 " 19 Up eP 13 49 16
De iP 00 40 24.7
Molucca Sea (h = 45 km). " 19 De iP 13 53 42,9
" 19  Up iP 05 25 19.4 C " 19 Um iP 14 28 22,1
iX 05 25 27.4
iPP 05 27 00.3% " 19 Up iP 15 26 22,0 C
is 05 %1 19 i3 15 34 47
iSn 05 34 04.5 nicr sec
iss 05 34 24 P Z' 0,2 0.5
micr sec Mx E 2.9 19
P Z' 0,5 0.6 Mx ¥ 6,0 21
PP E 1.6 4 Mx Z 7.9 22
PP Z 1.8 4 D = 7000 km = 63°,
PP Z' 0.4 1.0 Ki iP 15 25 28,0 C
Xi iP 05 25 29.8 ¢C i 15 25 43.1
iPP 05 27 08.8 micr sec
micr sec P Z' 0.2 1.0
P Z' 0,8 1.2 Mx E 4.4 19
PP Z' 0,7 1.5 Mx N 3.3 18
Sk 4P 05 25 46.3 C Mx Z 4,5 16
iX 05 25 54.8 Sk iP 15 26 04,7 C
ipP 05 26 19,7 Um iP 15 25 53,1 C
iSn 05 35 16.4 i(Pa) 15 29 49
Un iP 05 25 18.9 ¢C is 15 33 49
iX 05 25 25,6 Ud iP 15 26 25,2 C
ipP 05 25 52,0 De iP 15 26 47.3 C
(cont. ) Kamchatka (h = N).

m = 6.4, M = 5.8 (Up,Ki).
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Umed, Ud = Uddeholm,
De = Delary
1968 1968
Dec. 19 Ud iP 15 35 19.9 Dec, 20 (cont,)
Xi iP 23 45 29.9
i 19 Up iP 16 41 47.8 C Um iP 23 45 19.2
iPP 16 44 34,3 Ua iP 23 45 37.7
micr sec Hindu Kush (h = 200 km),
P Z' 0.4 0.9
Mx E 1.4 18 " 21 Ud iP 00 27 18.5
Mx N 1.8 18
Mx Z 2.2 14 "2 Up i(P) 00 42 01.4
Ki iPp 16 41 13.9 C micr sec
ipP'p! 17 09 09.4 Mx N 2.5 14
micr sec Mx Z 3.1 14
P Z' 0.4 11 Ki eP 00 43 03
P'P! 7' 0,3 1.7 micr sec
Mx E 2.3 15 Mx E 1.2 12
Mx N 1.6 16 Ua iP 00 41 56.5
Mx Z 2,6 13 i 00 42 13.2
Sk iP 16 41 22,1 C Dodecanese Islands
ix 16 41 32,0 (h = 15 ¥m).
Um  iP 16 41 33.4 C M = 4.9 (Up,Ki).
i 16 42 02,6
iPP 16 44 12,6 " 21 Sk iP 03 10 34.7
Ud 4P 16 41 40.4 C Dodecanese Islands,
iX 16 41 49.0
i 16 42 02.1 " 21 Ki iPn 11 49 36.4
De iP 16 41 57.1 ¢C ipX 11 49 44.5
i iX 16 42 03.9 iSn 11 50 21.4
Nevada. iSg 11 50 48.4
m= 6.5 M=5,6 (Up,Ki). D =410 km = 3.7,
Underground explosion. Um e(Sn) 11 51 32
Probably northwest Russia,
" 19 Ki iPKP 17 06 01.5 Origin time = 11 48 37.
i 17 06 31.9 Explosion?
New Hebrides Islands
(h = 40 Im). " 21 Up 4P 13 05 41.8 ¢
" 19 Un iP 21 13 08.8 n 21 Up@’ iSg 17 35 58.3
Alaska (h = 120 km), KiR ePg 17 33 22
iSg 17 33 57.2
" 20 Sk eSg 12 36 52 SkA ePg 17 33 23
Un  1Sg 12 35 29,9 iSg 17 34 01.9
Esthonia=-Gulf of Finland. Um€ iSg 17 34 23,7
Explosion? —IdP eSg 1735 51
Nord%and, Nogway,
" 20 Up iPKP 17 00 59.1 6644 N, 14.8°E,
Tonga~Kermadec Islands Origin time = 17 32 28,
(h = 60 ¥m)., Explosion?
" 20 Up iP 20 39 41.3 21 Um  i(P) 17 49 34,0
" 20 Xi eP 21 54 37 " 21 De iPKP 21 22 48.4
Mindanao (h = 90 km). Piji Islands
(h = 570 km), - -
n 20 Up iP 23 45 21.1

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

1968

Dec., 22

"2

1" 22

1t 22

" 22

South of Kermadec Islands

Um iPKP
(h = 40 km).
Ua iP
Ua eP
Up iP
i
P Z!
Ki iP
P Z!
Mx E
Mx N
Mx Z
Sk iP
Um iP
i
Ud iP
De iP

De = Delary

02 06

04 10
04 24

09 16
09 16
micr
0.2
09 15
micr
0.1
3.4
143
4.0
09 16
09 16
09 16
09 16
09 16

15.4

48.1
19

17.2
20,5
sec
1.0
56,6
sec
1.0
13
12
13
25.7
02.3
04.7
30.5
39,0

Tsinghai, China (h = N).
m = 6,0 (Up,Ki).,

Up eP

Ud  iPKP
Fiji Islands
(h = 530 km).

Xi

Mx E

Mx N

Mx Z
Un iSs
Bismarck Sea
Up iP

ipP

P z!
Ki iPp

P Z1!
Sk iPp

ipP
Um iP
Ua iP

ipP
De iP
(cont.)

12 56

13 00

micr

6 01
16 55
16 55
micr
0.1

16 54
micr
003

16 54
16 54
16 54
16 55

16 55
16 55

24

00,7

sec
17
19
20
30

= N).

14‘6
22,4
sec
1.0
21'5
sec
Te1
48,7
55.8
49.6
12,2
19.9
36.8

1968
Dec,

1"

1

22

22

22

23
23
23

23

23

43.9

sec
20
24
22

sec
23
21
20

(cont,)
De ipP 16 55
Kodiak Island. h = 25 km
(Up,Sk,Ud,De).
m = 6,1 (Up,Kl).
Up ———
micr
Mx E 1.9
Mx N 5.0
Mx Z 3.6
Ki e e
micr
Mx E 205
Mx N 2.6
Mx Z 3,2
Um iss 18 12

04

New Guinea (h = 25 km).
M = 6.0 (Up,Ki).

Up iP 2% 16
Ki eP 23 16
Sk eP 23 16
i 23 16
Um iP 23 16
i 23 16
Ud iP 23 16
ud iPp 00 20
Ud iP 00 34
Up iPp 00 36
XKi eP 00 35
Ud iP 00 36
Luzon (h = 50 km).
Up iP 04 16
Ki iP 04 15
ipP 04 15
Sk iP 04 15
ipP 04 15
Un iP 04 15
Ud iP 04 16
ipP 04 16
Kodiak Island, h =
(Ki,Sk,ud),
Up eP 06 06
i 06 06
Ki iP 06 06
nicr
Mx E 1.1
Mx Z 643

(cont.)

37.2
20

32

3846
26.1
32.2
38.9

22,4
03.2

09,8
50
18.4

11'4‘
17.8
24.8
45.8
52.8
45.6
09.0
1641
25 km

25
3242
07.5
sec
20
22
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Up = Uppsala, Ki = Kiruma, Sk = Skalstugan, Um = Umed, Ud = Uddeholm,
De = Delary
1968 1968
Dec. 23 (cont.) Dec, 24 (cont.)
Um iP 06 06 11.7 Uua iP 12 12 34,9 C
i 06 10 40,1 i 12 12 52,3
Uua iP 06 06 32,5 Kurile Islands
i 06 06 38,2 (h = 40 km).
Molucca Passage
(h = 35 xm). " 24 Um iP 12 49 15.7
" 23 Up iP 08 19 44.9 " 24 Up iP 13 11 46.3 C
i 08 20 00.8 ipP 13 12 02,9
Ki iP 13 11 27.3
" 23  Up iP 08 56 29.2 Sk i(P) 13 11 59.4
n 23 Uda iP 09 00 11.9 ipP 13 11 50.2
Ua 4P 13 11 56.1
" 23 Sk iP 11 39 54,2 De iP 13 12 02.9
Um 1P 11 39 54.4 Tuzon., h = 60 km (Up,Um).
i 11 40 08.0
uda iPp 11 39 17.1 C " 24 Up ePn 14 00 43
Italy (h = N). iPg 14 00 57,7
iSg 14 01 44.8
" 23 Sk iP 16 38 05.4 Sk  iSg 14 03 29,1
-~ T T Um iSg 14 02 14.0
n (i% Up¢ 1P 21 06 35.9 Southwest Finland,
~ - 210835 Explosion?
KiR iP 21 05 21.5
SkA iP 21 05 30.1 " 24 Up iP 14 23 22,6
isS 21 07 13.8
Um€ eP 21 06 00 " 24 Uad ip 15 16 07.4
vad ir 21 06 28.3
Northeagt ofoJan Mayen, " 24  Up iP 16 38 33,3%
near T72°N, 1°W, Um 4P 16 38 15.8
Origin time = 21 0% 15. Uud iP 16 38 40,1
Solution checked with
readings from Norwegian " 24 Up  4iPKP 19 04 49,9
and Finnish stations. Sk ePKP 19 04 44
Um  ePKP 19 04 37
" 23 Up iP 23 27 21.6 Ud  iPKP 19 04 49.7
Ki iP 23 27 30.8 C De  ePKP 19 04 59
%k ?P 23 27 47?2 Kermadec Islands
m  iP 23 27 19.5 (h = 130 m)
ud iP 23 27 38,2 - *
Hindu Kush (h = 230 km). W24 ua ip 19 20 35.6
" 24 Up iP 00 44 03,3
i 00 44 22,2 " 24 Up iP 22 38 32,4
Sk iP 00 43 59.1 Um iP 22 38 17.9
Un iP 00 43 50.7 i 22 38 27.1
i 00 44 01.4 ud 4P 22 38 38,0
Ud iP 00 44 03,5
i 00 44 25.8 n 25 va iP 00 45 13,7 ¢
n 24 Up iP 12 12 27.9 1" 25 ud iP 00 52 26,8
Ki iP 12 11 43.3
Un iP 12 12 04.0 " 25 Ud iPKP 00 54 22,4
(cont.) De  iPKP 00 54 33,2 D

Fiji Islands (h = 570 lm).




25
25
25

25
25
25
25

25

25

25

25

Ud
Ud

Up

Ki

Sk
Um
Ud
De
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N =

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

De = Delary

01 16 43.5 C

01 56

04 07
micr
0.1
1.9
2.0
04 06
04 08
mier
0.1
3.0
340
362
04 07
04 07
04 07
04 08

Japan (h = 35 km),

m = 6,0, M = 5,6 (Up,Ki).

South of Kermadec Islands

04 22
07 10
07 12

07 55
07 55

08 12

08 45
08 45
08 45
08 45
08 45
08 45
08 45
08 45

08 58 44.2 C

28.4

42,8
sec
0.9
n b4
17
59.9
08,6
sec
1.0
20
19
1
35.1
18.3
49.5

06.5 C

41.3
07.3
05.5

29
27.8

31.6 C

16.6
21.6
10

0407
05-7
20,0
1646
2641

08 59 07.1

Ud iP
Up iP
Ud iP
Up eP
Ud iP
Aleutian Islands
(h = 40 xm),
Ud iP
Up iPKP

1
Sk ePKP
Unm iPKP

o

1
va iPKP

i
(b = N),
va iP
De iP
Aleutian Islands
(h = 45 ¥m).
Up eLg1

1968 D
Dec"ﬁ"ﬂicvnt‘ﬁ“

Kif iPn
iSn 11 45 00.1 |
—=540Jmr—=479
SkA eSg 11 47 48
Ung iSn 11 45 28,6

e

\

11 44 01.2 |

4Bt 46-097t
Udd is 11 48 44.9/
forthwest Tugsls;

67.0°N, 33,1°E.

Origin time = 11 42 45,
Explosion?
" 25 Up iP 12 22 39,3
Ki iP 12 23 48,0
i 12 24 03,7
Sk iP 12 23 19,0
Um  iP 12 23 12.8
i 12 23 22,6
Ud  iP 12 22 46.8
i 12 22 48.1
De 4P 12 22 13,7
i 12 22 23,7
Crete (h = 70 km).
"o 25 Up iP 12 26 12.3
Ki 4P 12 26 32.1
Um iP 12 26 21.6
De iP 12 26 19.8
" 25jy'Kiﬁh iPg 15 28 27.0 C |
iSg 15 28 32.3
—3-eP—Fer
Sg— 7' 05075
D=—40-Jm—=074"
| ———T5"37 15,9
| Um{ iPg 15 29 38,0 |
‘ isg 15 30 33.1
=45t/

Swed%sh Laplgnd,
68.0 N, 21.6 E,

Origin time = 15

= 25 Up ip 16
Um iP 16

i 16

w 25 Up iP 16
Um iP 16

va iPp 16

De iP 16

4 25 Up iP 19
i 19

28

02
02
02

26
26
26
26

00
00

19.

59.1
39.7
41.5

17.2
19.8
3243
26.6

33.4
38.0
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Umed, Ud = Uddeholm,
De = Delary
1968 1968
Dec. 25 Up iPKP 19 16 29.4 Dec. 26 Xi eP 21 19 05
i 19 16 33.9 Molucca Passage (h = N),
Ki ePKP 19 16 09
Sk iPKP 19 16 23,5 C " 27 Ud iP 01 25 50,2
Um  iPKP 19 16 18.0
Ud iPKP 19 16 31.4 C " 27 Ud iP 07 07 31.0
i 19 16 36.8
De  iPKP 19 16 39.8 C " 27 The atmospheric nuclear
i 19 16 50,5 explosion at 07,30 in
Kermadec Islands Sinkiang, China, did not
(h = 50 km). produce any P waves at
cur stations, whereas
" 25 Ud ip 20 13 03.4 clear surface waves were
. recorded by the long=
" 25 De iP 21 31 53,0 period instruments,
corresponding to M = 5,
" 25 Ua iP 22 09 38,1 These waves were almost
identical to those re-
" 25 Ua iP 22 36 31,8 corded from a similar
test on June 17, 1967,
" 25 va iP 22 48 31,6
i 22 48 45,1 " 27 Ki e(Sg) 10 10 28
" 25 Uua iP 22 51 36.8 " 2T Up iPKP 10 26 35,1
i 10 26 40.6
" 25 Up  iPKP 23 00 57.7 ¢ micr sec
i 23 01 06,7 PXP Z' 0.1 0.5
micr sec Sk iPKP 10 26 28,0
PKP Z!' 0,1 0.5 i 10 26 31,0
Sk  iPKP 23 00 51.7 ¢ Um  iPKP 10 26 22,3
Um iPKP 23 00 46,1 Ud iPKP 10 26 36,7 C
i 23 00 51,3 De  iPKP 10 26 45.4 ¢C
Uud  iPKP 23 00 59.9 i .10 26 48.5
i 23 01 04.8 Kermadec Islands
De  iPKP 23 01 08.1 (b = 50 xm).
i 23 01 23,1
Kermadec Islands " 27 Um iSg 12 29 32,1
(h = 40 xm), Ua iSg 12 30 01.8
Esthonia~Gulf of Finland.
n 26 Up iP 09 06 26,9 Explosion?
va ip 09 06 36.5 C _
" 27 Um e(Sg) 12 47 00
" 260 Ki ePn 09 56 56 Uud i 12 47 41.1
iSn 09 57 40.5 ‘ '
iSg 09 57 53.0 " 27 Up iP 14 48 27,0 ¢
D =410 kmn = 3,7, ipP 14 48 35,9
Um iSn 09 58 19,1 micr sec
iSg 09 58 54,0 P Z' 0.1 0.6
Northwest Russia. Ki iP 14 48 22,6
Origin time = 09 55 56, ipP 14 48 32.4
Explosion? Sk iP 14 48 43,7
ipP 14 48 53,6
" 26 Up iP 21 15 30.6 Umn iP 14 48 20,0
Um iP 21 15 42.0 ipP 14 48 30,0
(cont.g
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Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Ume&, Ud = Uddeholm,

27

27

27

28

28

28

28

28

28

(cont.)
Um i
Ud ip
ipP
De ip
ipP

De = Delary

14 48 47.0
14 48 40.4
14 48 50.1
14 48 39.9
14 48 50,5

India-Eagt Pakistan,

h = 40 km (Up,Ki,Sk,Un,

Ud,De),
Xi eP 16 02
Ud iP 16 03
De iP 16 03
Ki 4P 22 44
i 22 45
Um iP 22 45
Ud iP 22 45
Ceram (h = N),
Up i(PKP) 03 16
iPKP 03 16
Ud iPKP 03 16
De iPKP 03 16
Tonga~Kermadec Islands
(h = 580 km),
Up iP 04 25
Ki 4P 04 24
Sk iP 04 25
Um iP 04 25
De iP 04 25
Alaska (h = 80 knm),
Up iP 11 48
i 11 48
Up iP 12 46
Up eSn 13 52
iSg 13 52
i 13 52
Ki e 13 54
iSg 13 54
Sk eSg 13 54
Un  1i3g 13 52
va i 13 52
iSg 13 53
i 13 53
Esthonia~Gulf of Finland,
Explosion?
Up iP 23 01

31
11.1
21.4

57.2
27.3
09.4
21.2

12.0
24,1
25-7
373

32.4
35.7
03.3
05.2
54.3

42,0
46.4

07.4

03

15.6
22,2
34

51.5
11

50.2
5643
21.5
30.1

17.3

1968
Dec,

1

"

29

29
29

29

29

29

29

Up

Up
Up
Ki
Sk
Um
Ud

De

i(P)

(p) 2
iP

iPKP

PXP VAl
ePKP
iPKP
ipPKP
iPKP
iPKP
i
ipPKP
iPKP
i

i

01 43 11.0
micr sec
0.2 1.5

01 58 49.9

02 15 10.7
micr sec
0.1 0.7
02 14 55
02 15 04.0
02 15 22.6
02 14 58,7
02 15 12.6
02 15 16,2
02 15 30,5
02 15 20.9
02 15 25.1
02 15 54,0

Kermadec Islands.
h = 70 km (Sk,Ud).

Up iP 04 18 21.6
i 04 18 36,6
Ki iP 04 18 04.7
Sk e(P) 04 18 23
ip 04 18 28,0
Ua iP 04 18 30,3
Mindoro (h = 45 ¥m),
Up  iPKP 04 27 49,8
Sk ePKP 04 27 45
Um  iPKP 04 27 38.1
i 04 27 51,8
Ud  iPKP 04 27 50,7
i 04 27 58,1
Ki 4P 07 06 45.9
micr sec
P Z' 0.2 1.7
Mariana Islands (h = N).
Up iP 07 28 23,0
i 07 28 28,9
eS 07 38 40
mier sec
P Z' 0.1 0.7
Mx E 2,0 18
Mx N 6.8 22
Mx Z 2.4 19
D = 9450 xm = 85°,
Ki P 07 28 06
i 07 28 25.6
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1968 1568
Dec. 29 (cont.) Dec. 29 (cont.)
Ki  iS 07 38 10 Ua  iP 17 49 01.5 ¢
ePS 07 39 00 Mexico, h = 70 km (Ki,Um),
micr sec M = 5.5 (Up,Ki).
S E 0.7 9
S N 0.6 12 " 29 Up iP 18 06 55,5
Mx E 3.4 19 Ki  iP 18 06 56,8
Mx N 3,0 19 ipP 18 07 10.3%
Mx Z 4.0 19 Ua  iP 18 07 05.6 C
D =9050 km = 81 1/2". ipP 18 07 20,2
Sk eP 07 28 31 i 18 07 31.8
i 07 28 51.0 De iP 18 07 03.9
Um  eP 07 28 10 Sumatra. h = 50 km (Xi,
i 07 28 14.7 - vd).
i 07 38 00
is 07 38 19 " 29 Sk iP 19 02 17.5
va iP 07 28 31.7 Um  iP 19 02 33,5
i 07 28 36,0 Mexico (h = N).
De iP 07 28 44.3
Mindoro (h = N), " 29 Up iP 19 54 43,3
m = 601, M = 6.0 (Up,Ki)t
" 29 Ud iPKP 20 21 35,7
" 29 Up iPKP 08 08 53,4 De  iPKP 20 21 47.5 ¢
i 08 08 59.5 Fiji Islands
Sk iPKP 08 08 50,0 (b = 550 km).
Um  iPKP 08 08 41.4
i 08 08 46,5 " 29 Ua iP 20 31 49,3
Ud  iPKP 08 08 54.1
i 08 09 01.9 " 30 Ua iP 03 25 14.9
De  iPKP 08 09 03.1
South of Kermadec Islands n 30 Up iPp 07 13 32.9
(nh = 170 xm). ipP 07 13 43.0
iPcP 07 14 1241
" 29 Up ip 17 49 10.7 ipPcP 07 14 21.2
is 17 59 35 eP!'P! 07 42 35
micr sec micr sec
Mx E 1.3 21 P Z' 0,1 0.9
Mx N 0,8 20 Ki iP 07 12 39.0 C
Mx Z 2,0 21 ipP 07 12 48.9
D = 9600 km = 86 1/2°, i 07 13 01.6
Xi ip 17 49 00.4 nicr sec
ipP 17 49 18.0 P z' 0,2 1.0
i8S 17 59 24 Sk iP 07 13 05,5 C
nicr sec ipP 07 1% 15.5
Mx E 1.1 17 iPcP 07 13 55,7
Mx N 1.4 18 ipPeP 07 14 05.7
Mx Z 2.5 20 o Un 1P 07 13 07.4
D = 9400 km = 84 1/2°, ipP 07 13 16.7
Sk iP 17 48 53,4 iPcP 07 13 55.5
i 17 49 05,2 ipPcP 07 14 05.9
Um  iP 17 49 08,0 C iP'p! 07 42 44.8
ipP 17 49 28.3 i 07 42 58.4
e 17 59 21 Ud iP 07 13 29.8 C
is 17 59 31 ipP 07 13 39.7

(cont. ) (cont.)
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1968 1968, — ~
Dec, 30  (cont.) Decf” UpfP 34265673
Ud  iPcP 07 14 09.5 iSg 11 20 57.9
ipPcP 07 14 19.5 Skd iSg 11 21 40.6
De iP 07 13 54,1 ¢C uad iPg 11 19 32.9 C
ipP 07 14 03.8 isg 11 20 06,2
iPcP 07 14 25.3 P—280-ltm 25—

11 19 39
11 20 1

ipPe?P 07 14 34.8
Kodiak Island.
= 35 km (Up,Ki,Sk,Un,

Skagerrak, .5 Ny 10.0°E,

Ud,De).
m = 6.1 (Up,Ki). Origin time = 11 18 44,
" 30 U4 iPKP2 09 32 55,9 " 30 Ud iP 18 09 41.0
South Pacific Ocean
(h = N). " 30 Uyag iP 19 10 29.6
" 30 U4 iP 10 05 18.5 " 30  Ua ip 20 23 38.6
" 30 Up iP 10 31 04.0 " 30 Up iP 22 23 27.9 C
i 10 31 06.1 Ki iP 22 23 04.7
isS 10 34 15 Um  iP 22 23 13,0
micr sec Ud iP 22 2% 37,2 C
P z' 0.1 1.0 De iP 22 23 45,7
S E 1.3 7 Formosa (h = 2 km).
S N 0.4 3
Mx E 2.7 20 " 30 Up iP 22 54 13,6
Mx N 2.8 20 i 22 54 20, 3
Mx Z 4.1 21 ™~
D = 1850 km = 16 1/2°, (Ei) Up? —&—-—-—~—65—ﬁz’117?r f
Ki iP 10 29 24.0 ‘ iSg 05 04 51.0
i 10 29 26.2 kiR ePn 05 00 38 /
is 10 31 14 eP*—"" 05 0079~
iT 10 37 11.5 iSn 05 01 34,0 (
i 10 37 47.9 #Sg - 05 Q1 55,4
micr sec ;L=;£QKLJa14=~$—7Q‘ ‘
P N 1.6 8 SkA isg 05 04 21.7 |
P Z 1.8 5 Um{ iSn 05 02 15.9
P Z' 0.3 0.8 15F 5022975
Mx E 3,0 12 -;Sg—-—-——fﬁf%%kﬂfhff//
Mx N 5.5 18 \h_ﬂdjl_;lﬁgl 05 05 22,1,
Mx Z 9.2 18 Northwest Rugsia,
D = 1000 km = 9", 67.5 N, 32,6 E.
Sk eP 10 30 12 Origin time = 05 59 24,
i 10 30 35.0 Explosion?
Um iP 10 30 14.9 C
i 10 31 59.7 " 317 Ki eSg 10 33 29
is 10 32 31 Um i 10 31 59.5
iss 10 33 01 iSg 10 32 08.1
i 10 33 39 Ud e 10 32 56
Ud  iP 10 30 59.1 iSg 10 33 41.9
De ip 10 31 40,6 Lake Ladoga., Explosion?
i 10 31 46.6
Svalbard (h = 25 km). " 31 ya ip 1119 09.1

" 31 Ud ir 12 32 29.0
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Dec. 31 Ki iPn 12 45 25,0
iSn 12 46 11.0
iSg 12 46 2%.4

D=4~20m=3.8.
Probably northwest Russia.
Origin time = 12 44 23,

Explosion?
" 21 Ud iP 1% 04 58,5
" %1 Ud iP 16 42 50.8
n 31 ud iP 18 31 50.8
i 18 36 04,1
" 31 Up iP 20 06 38,7
Ki iP 20 06 21,2
Um iP 20 06 27.2
Iuzon (h = 110 km).
" 317 Ud iP 20 08 19,2
" 31 yd iP 23 55 03.6

Markus Bath
July 10, 1969




