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U P P S A L A, K I R U N A, U M E A, U D D E H 0 L M 

DEL ARY and 

Uppsala (UPP) 
Kiruna (KIR) 
UmeA (UME) 
Uddeholm (UDD) 
Delary (DEL) 
Myrviken (MYV) 

MYRVIKEN 

59°51.5'N, 
67°50.4'N, 
63°48.9'N, 
60°05.4'N, 
56°28.2'N, 
62°56.5'N, 

17°37.6'E; 
20025.0'E; 
2G°14.2'E; 
13°36.4'E; 
12°52.2'E; 
14°20.8'E; 

h= 14 m 
h = 390 m 
h= 16 m 
h = 240 m 
h = 150 m 
h = 345 m 

JANUARY 1 - 31. 1989 

1989 
UPP iPKPl 00 18 42.6 Jan. 3 (cont.) 
UME iPKPl 00 18 42.8 UME iP 04 52 35.9 
Fiji Islands region (h = 640 km). ipP 04 52 48.0 

Ryukyu Islands region. 
UPP iPKP 02 11 09.9 h = 45 km (UPP,UME). 

iSKPl 02 14 05.2 m = 6.2 (UPP,KIR). 
KIR iPKP 02 11 04.8 

iSKPl 02 14 19.8 " 3 UPP iP 10 14 06.7 
UME iPKP 02 11 09.1 UME iP 10 13 44.8 

i 02 11 11.3 Near east coast of Honshu, Japan 
iSKPl 02 14 31.8 (h = 55 km). 

Tonga Islands (h = 110 km). 
3 UPP iP 16 57 42.6 

UME eP 02 57 03 UME iP 16 58 19.7 
Kuril Islands region (h = N). Tunisia (h = 10 km). 

UME iP 10 57 20.1 " 4 UPP iP 07 35 08.2 
South of Honshu, Japan 07 35 17.5 
(h = 10 km). micr sec 

p Z' 0.3 1.5 
UPP iP 23 01 07.2 KIR iP 07 35 50.2 
Burma (h = 110 km). UME iP 07 35 22.4 

Turkey-USSR border region 
3 UPP iP 04 52 54.6 

04 53 06.4 
micr sec 

(h = 10 km). 
ipP 

p 

Mx 
KIR iP 

p 
(cont.) 

Z' 0.4 1.3 
z 7.0 15 

04 52 22.5 
micr sec 

Z' 0.3 1.2 

" 

" 

" 

5 UPP iP 
UME iP 

5 UME iP 

12 23 31.3 
12 23 58.6 

14 01 15.4 

6 UPP iP 04 14 51.6 
UME iP 04 14 37.3 
Philippine Islands region (h = 50 km). 
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UPP= Uppsala, KIR = Kiruna, UME = UmeA, UDD = Uddeholm, DEL= Delary, MYV = Myrviken 

1989 1989 
Jan. 6 UPP iP 05 32 19.8 Jan. 8 UPP iP 20 08 05.3 

micr sec 20 08 07.0 
p Z' 0.1 1.3 micr sec 

UME iP 05 32 54.9 i Z' 0.3 1.1 
Tunisia (h = 10 km). KIR iP 20 07 12.2 

20 07 14.0 
It 6 UPP iP 12 55 54.3 micr sec 

UME iP 12 55 28.0 i Z' 0.2 1.1 
Kuril Islands (h = N). UME iP 20 07 39.7 

Andreanof Islands, Aleutian Is. 
6 UPP iP 15 49 50.4 (h = N). 

UME iP 15 49 23.9 m = 6.2 (UPP,KIR). 
Kuril Islands (h = N). 

II 8 UPP iP 20 37 25.0 
It 6 UPP iP 15 58 05.0 micr sec 

micr sec p Z' 0.1 0.8 
p Z' 0.1 1.0 KIR eP 20 36 32 

UME iP 15 57 38.9 UME iP 20 36 58.2 
Kuril Islands (h = N). Andreanof Islands, Aleutian Is. 

(h = N). 
It 6 UPP iP 19 03 56.8 

Near east coast of Honshu, Japan It 8 UPP iP 22 48 30.8 c 
(h = 40 km). micr sec 

p Z' 0.2 0.9 
It 6 UPP iP 19 15 00.0 KIR iP 22 47 37.3 

iS 19 24 04 micr sec 
micr sec p Z' 0.1 0.9 

p Z' 0.4 1.1 UME iP 22 48 04.2 
KIR iP 19 14 11.9 Andreanof Islands, Aleutian Is. 

micr sec (h = N). 
p Z' 0.3 1.5 m = 6.1 (UPP,KIR). 

Kuril Islands (h = 50 km). 
m = 6.2 (UPP,KIR). It 9 UPP iP 10 07 48.1 

KIR iP 10 08 59.6 
It 6 UPP iP 19 19 57.6 UME iP 10 08 24.7 

micr sec Tunisia (h = 15 km). 
p Z' 0.3 1.4 

KIR iP 19 19 18.2 It 9 UPP iP 11 27 57.5 
Near east coast of Honshu, Japan micr sec 
(h = 45 km). p Z' 0.1 0.9 

KIR eP 11 27 05 
II 6 UPP iP 21 23 04.0 UME iP 11 27 30.5 

Kuril Islands (h = N). Andreanof Islands, Aleutian Is. 
(h = N). 

It 7 UPP iP 22 23 01.5 
KIR iP 22 22 23.4 " 9 UPP iP 13 53 32.1 
UME iP 22 22 40.3 i 13 53 35.2 
Near east coast of Honshu, Japan iS 14 02 35 
(h = 25 km). micr sec 

i Z' 1.2 1.1 
II 8 UPP iP 07 26 38.1 Mx z 32 19 

Qinghai Province, China (h = 30 km). (cont.) 
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UPP= Uppsala, KIR = Kiruna, UME = UmeA, UDD = Uddeholm, DEL= Delary, MYV = Myiviken 

1989 1989 
Jan. 9 (cont.) Jan. 11 UPP iP 13 41 04.3 

KIR iP 13 52 44.1 micr sec 
13 52 46.2 p Z' 0.1 1.0 
micr sec KIR iP 13 40 15.7 

i Z' 0.7 1.1 micr sec 
Mx z 47 15 p Z' 0.2 1.6 

UME iP 13 53 06.3 UME iP 13 40 38.2 
Kuril Islands (h = 15 km). Kuril Islands (h = N). 
m = 6.8, M = 6.6 (UPP,KIR). m = 5.9 (UPP,KIR). 

II 9 UPP iP 14 00 32.2 II 11 UME iP 22 40 38.2 
UME iP 14 00 06.3 Near coast of Nicaragua (h = 80 km). 

9 UPP iP 14 06 07.7 II 12 UPP iP 03 06 32.0 
micr sec 03 06 33.4 

p Z' 0.2 1.0 03 06 43.2 
KIR iP 14 05 19.1 micr sec 
UME iP 14 05 40.8 i Z' 0.3 1.0 
Kuril Islands (h = 40 km). KIR iP 03 05 51.1 

03 05 52.6 
II 9 UPP iP 15 25 51.1 micr sec 

KIR iP 15 25 02.6 i Z'0.2 1.0 
UME iP 15 25 25.7 UME iP 03 06 05.9 
Kuril Islands (h = 35 km). i 03 06 07.4 

i 03 06 16.8 
II 9 UPP iP 23 15 19.0 Kuril Islands (h = N). 

KIR iP 23 14 25.3 m = 6.3 (UPP,KIR). 
UME iP 23 14 51.6 
Andreanof Islands, Aleutian Is. II 12 UME iP 03 10 44.8 
(h = N). Kuril Islands (h = N). 

II 10 UPP eP 06 09 05 II 12 UPP iP 03 22 06.5 
micr sec KIR iP 03 21 17.9 

Mx z 16 18 UME iP 03 21 40.5 
KIR iP 06 08 47.2 Kuril Islands (h = N). 

micr sec 
Mx z 23 19 II 12 UPP iP 09 38 03.2 

UME iP 06 08 50.8 09 38 10.4 
Ceram (h = 45 km). 
M = 6.6 (UPP,KIR). II 12 UME iP 11 36 25.2 

Kuril Islands (h = N). 
II 10 UDD iSgl 17 13 11.8 

Off coast of southwestem Norway, II 12 UPP i(P) 19 39 39.7 
62.6°N, 5.4°E. 
Origin time = 17 10 49. II 12 UPP eP 19 58 35 
Solution from Norwegian station i 19 58 36.9 
readings. iS 20 07 32 

micr sec 
i Z' 0.4 1.2 
Mx z 14 16 

(cont.) 
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UPP= Uppsala, KIR = Kiruna, UME = UmeA, UDD = Uddeholm, DEL= Delary, MYV = Myiviken 

1989 1989 
Jan. 12 (cont.) Jan. 13 UPP iP 18 12 52.7 c 

KIR iP 19 57 47.4 iS 18 21 53 
19 57 48.4 micr sec 
micr sec p Z' 0.7 1.5 

i Z' 0.2 1.0 Mx z 9.0 18 
Mx z 37 16 KIR iP 18 12 05.1 c 

UME iP 19 58 09.6 micr sec 
i 19 58 11.2 p Z' 0.6 1.6 
iS 20 06 43 Mx z 12 15 

Kuril Islands (h = N). UME iP 18 12 27.4 c 
m = 6.3, M = 6.4 (UPP,KIR). Kuril Islands (h = N). 

m = 6.5, M = 6.0 (UPP,KIR). 
12 UME iP 20 46 40.6 

Kuril Islands region (h = N). II 13 UME iP 19 31 57.0 
Kuril Islands (h = N). 

13 UME iP 01 35 05.0 
Alaska Peninsula (h = N). II 14 UME iPKP 01 09 40.0 

Tonga Islands (h = N). 
II 13 UPP iPKPl 04 01 45.1 

i 04 01 50.9 II 14 UME iP 04 23 58.6 
South of Fiji Islands (h = N). Kuril Islands (h = N). 

II 13 UPP iSgl 04 21 35.3 II 14 UPP iP 04 32 08.8 
UME iSgl 04 21 40.4 04 32 20.0 
UDD iSgl 04 20 45.0 micr sec 
DEL iSn 04 21 40.4 p Z' 0.1 1.1 

iSgl 04 22 14.7 KIR iP 04 31 19.9 
MYV ePn 04 19 27 micr sec 

eSn 04 20 19 p Z' 0.1 0.9 
Coast of southwestern Norway, near UME iP 04 31 42.6 c 
62 3/4"N, 6°E. i 04 31 52.8 
Origin time = 04 18 25. Kuril Islands (h = 40 km). 
ML(UPP) = 3.1 (0.07) 3. m = 5.8 (UPP,KIR). 
By combination with Norwegian 
station readings. II 14 UME iP 06 02 33.0 

Kuril Islands (h = N). 
" 13 UME iP 11 54 19.9 

Kuril Islands (h = N). " 14 UME iP 08 05 37.5 
Kuril Islands (h = N). 

" 13 UME iP 14 08 44.9 
i 14 08 55.0 " 15 UPP iP 19 48 48.2 

Kuril Islands region (h = N). KIR iP 19 48 48.4 
UME iP 19 48 42.3 

" 13 KIR iP 14 34 36.2 Southern Xinjiang, China 
UME iP 14 34 13.5 (h = 35 km). 
Southern Iran (h = 70 km). 

" 16 UME iP 07 34 56.3 
" 13 UME iP 15 42 25.5 Hokkaido, Japan region (h = 80 km). 

Kuril Islands (h = N). 
" 16 UPP iP 20 59 45.3 

" 13 UME iPKP 16 18 40.0 UME iP 20 59 50.3 
Vanuatu Islands (h = 140 km). 
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UPP= Uppsala, KIR = Kiruna, UME = Umed, UDD = Uddeholm, DEL= Delary, MYV = Myrviken 

1989 1989 
Jan. 17 UPP Mx 01 47 Jan. 21 (cont.) 

micr sec KIR iP 02 59 50.3 
Mx z 19 19 02 59 54.3 

KIR Mx 01 52 micr sec 
micr sec p Z' 0.2 1.0 

Mx z 23 21 i Z'0.4 1.5 
New Britain region (h = 30 km). UME iP 02 59 36.5 
M = 6.7 (UPP,KIR). Azores Islands (h = 10 km). 

m = 5.8 (UPP,KIR). 
II 18 KIR iP 17 45 33.6 

ipP 17 46 10.9 II 21 UPP iP 14 17 55.1 
UME iP 17 45 33.5 14 18 05.5 
Peru-Brazil border region. micr sec 
h = 140 km (KIR). p Z' 0.1 1.0 

i Z' 0.3 1.2 
II 18 UPP iP 18 32 59.9 Mx z 5.5 12 

KIR iP 18 32 45.8 KIR iP 14 17 23.9 
UME iP 18 32 47.4 14 17 34.4 
Sichuan Province, China (h = 35 km). micr sec 

i Z' 0.1 1.1 
II 19 UPP iP 07 05 36.9 Mx z 4.4 13 

Southern California (h = 10 km). UME iP 14 17 36.5 
i 14 17 46.7 

II 20 UPP iPn 09 35 05.2 D Ryukyu Islands region. 
iSn 09 36 00.1 h = 40 km (UPP,KIR,UME). 
i 09 36 13.4 m = 6.0, M = 5.9 (UPP,KIR). 
iSgl 09 36 25.7 

UME iPn 09 35 45.9 II 21 UPP iP 14 25 39.6 
iSn 09 37 12.0 KIR eP 14 25 12 
iSgl 09 38 03.7 UME iP 14 25 29.5 

UDD iPn 09 34 41.0 D Ryukyu Islands region (h = 30 km). 
iSn 09 35 18.7 
iSgl 09 35 29.7 II 21 KIR iP 14 40 26.3 

MYV iPn 09 35 15.6 UME iP 14 40 48.3 
i 09 35 17.6 Kuril Islands (h = 40 km). 
iSgl 09 36 49.6 

Skagerrak, near 59°N, 8 l/2°E. II 21 UPP iP 15 26 44.7 
Origin time = 09 33 50. KIR iP 15 26 13.1 
ML(UPP) = 3.9 (0.11) 5. UME iP 15 26 26.1 
Felt. Ryukyu Islands (h = 30 km). 

II 20 UME iP 12 45 50.2 II 21 UPP iP 17 49 20.7 
Mariana Islands (h = 120 km). UME iP 17 49 03.0 

Ryukyu Islands region (h = 30 km). 
II 20 UME iPKP 17 45 26.7 

Santa Cruz Islands (h = 70 km). II 21 UME iP 18 08 02.2 
Near east coast of Honshu, Japan 

II 21 UPP iP 02 59 14.9 (h = 55 km). 
micr sec 

p Z' 0.1 1.1 
(cont.) 
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UPP= Uppsala, KIR = Kiruna, UME = UmeA, UDD = Uddeholm, DEL= Delmy, MYV = Myrviken 

1989 1989 
Jan. 21 UPP iP 20 54 22.0 Jan. 23 (cont.) 

micr sec UDD iPn 14 07 37.7 D 
p Z' 0.2 1.1 i 14 07 44.2 

KIR iP 20 53 50.3 i 14 07 51.8 
micr sec iSn 14 08 30.8 

p Z' 0.2 1.1 DEL iPn 14 08 10.7 
UME iP 20 54 02.5 iSn 14 09 27.1 
Ryukyu Islands region (h = 35 km). MYV iPn 14 07 36.6 
m = 6.1 (UPP,KIR). i 14 07 47.4 

Southwestern coast of Norway, near 
II 22 UPP iP 04 04 04.3 c 62"N, 5°E. 

micr sec Origin time = 14 06 25. 
p Z' 1.1 0.8 Felt. 

KIR iP 04 03 48.7 c 
micr sec 23 UPP iSgl 16 43 57.0 

p Z' 0.9 0.7 UME i 16 43 35.9 
UME iP 04 03 48.8 c iSgl 16 44 20.2 
Eastern Kazakh SSR. UDD iSgl 16 42 57.5 
m = 6.7 (UPP,KIR). MYV i 16 42 04.4 
Underground explosion. iSgl 16 42 51.2 

Coast of southwestern Norway, near 
II 22 UPP iP 22 31 25.4 c 62"N, 4 1/2°E. 

iS 22 40 32 Origin time= 16 40 30. 
micr sec ML(UPP) = 2.9 (0.25) 3. 

p Z' 0.6 1.0 By combination with Norwegian 
Mx z 33 18 station readings. 

KIR iP 22 30 41.3 c 
micr sec II 23 UDD iSgl 21 40 33.2 

p Z' 0.7 1.0 Off coast of southwestern Norway, 
Mx z 18 15 61.8°N, 4.5°E. 

UME iP 22 31 01.2 c Origin time = 21 38 08. 
Hokkaido, Japan region (h = 25 km). ML(UPP) = 2.7 1. 
m = 6.7, M = 6.4 (UPP,KIR). Solution from Norwegian station 

readings. 
II 22 UPP iP 23 09 26.0 

micr sec II 24 UPP iP 05 ()() 55.0 
p Z' 0.1 1.0 micr sec 

KIR iP 23 09 35.8 p Z' 0.1 1.0 
UME iP 23 09 24.7 KIR iP 05 00 25.7 
Tajik SSR (h = N). UME iP 05 00 36.8 
This event triggered an extensive Ryukyu Islands (h = 70 km). 
landslide. 

II 24 UME iP 08 46 33.7 
" 23 UPP iPn 14 08 03.6 Bonin Islands region (h = 35 km). 

iSn 14 09 17.1 
KIR iPn 14 08 34.7 " 24 UPP iP 20 14 37.5 c 

i 14 08 46.6 micr sec 
UME iPn 14 08 13.8 p Z' 0.3 1.3 

i 14 08 24.8 KIR iP 20 13 54.2 c 
iSn 14 09 32.6 UME iP 20 14 13.5 c 

(cont.) Hokkaido, Japan region (h = 50 km). 
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UPP= Uppsala, KIR = Kiruna, UME = UmeA, UDD = Uddeholm, DEL= Delary, MYV = Myrviken 

1989 1989 
Jan. 25 UPP iP 10 27 24.7 Jan. 29 UPP iPn 16 39 47.9 

UME iP 10 27 41.9 16 39 53.5 
Republic of South Africa (h = 5 km). i 16 40 11.1 

iSn 16 40 53.5 
" 26 UPP iPKPl 07 21 30.2 iSgl 16 41 21.4 

South of Fiji Islands (h = 490 km). UME iPn 16 40 16.2 
16 40 21.7 

" 26 UPP iP 14 05 53.8 i 16 41 26.9 
micr sec iSgl 16 42 26.9 

p Z' 0.1 1.1 UDD iPn 16 39 20.3 
Mx z 7.7 19 i 163925.1 

KIR iP 14 04 05.3 iPgl 16 39 30.4 
micr sec iSgl 16 40 21.0 

Mx z 6.9 18 DEL iPn 16 39 40.6 
UME iP 14 05 27.5 iSn 16 40 38.9 
Kuril Islands (h = 30 km). iSgl 16 41 02.4 
M = 5.8 (UPP,KIR). MYV iPn 16 39 38.4 

i 16 39 55.4 
" 27 UPP iPKPl 00 17 45.9 iSgl 16 40 59.4 

UME iPKPl 00 17 36.1 Southern Norway, near 59 3/4°N, 
South of Kermadec Islands 5 l/2°E. 
(h = 140 km). Origin time= 16 38 18. 

ML(UPP) = 4.7 (0.19) 4. 
" 27 UPP iP 03 58 08.7 Felt. 

UME iP 03 59 01.9 
Austria (h = 20 km). " 30 UPP iP 07 58 07.7 

UME iP 07 58 11.9 
" 27 UPP iP 08 45 04.5 Northern Colombia (h = 40 km). 

i 08 45 13.4 
iS 08 53 22 " 30 UPP iPKPl 17 31 26.1 c 

micr sec Kermadec Islands region 
i Z' 0.6 1.8 (h = 460 km). 
Mx z 24 22 

KIR iP 08 44 08.4 " 31 UME iPKP 16 40 01.3 
08 44 16.5 Santa Cruz Islands (h = 230 km). 
micr sec 

i Z' 1.0 2.1 " 31 UPP i(P) 19 08 14.8 
Mx z 10 17 

UME iP 08 44 36.6 
iS 08 52 29 August 30, 1990 

Komandorsky Islands region 
(h = 30 km). Conny Holmqvist 
m = 6.4, M = 6.1 (UPP,KIR). Ota Kulhanek 

Klaus Meyer 
" 28 UPP iP 07 38 43.3 

UME iP 07 38 21.2 
Off east coast of Honshu, Japan 
(h = 55 km). 
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U P P S A L A, K I R U N A, U M E A. U D D E H 0 L M 

DEL ARY and MYRVIKEN 

Uppsala (UPP) 59°51.5'N, 17°37.6'E; h = 14 rn 
Kiruna (KIR) 67°50.4'N, 20°25.0'E; h = 390 rn 
Urneil. (UME) 63°48.9'N, 20°14.2'E; h = 16 rn 
Uddeholm (UDD) 60°05.4'N, 13°36.4'E; h = 240 rn 
Delary (DEL) 56°28.2'N, 12°52.2'E; h = 150 m 
Myrviken (MYV) 62°56.5'N, 14°20.8'E; h = 345 m 

F E B R U A R Y 1 - 28, 1989 

1989 1989 
Feb. 1 UPP iP 05 21 46.0 Feb. 4 UPP iPKP 22 29 16.2 

Rat Islands, Aleutian Islands UME iPKP 22 29 08.6 
(h = N). New Ireland region (h = 50 km). 

II 1 UPP iP 10 34 24.3 II 5 UPP iP 02 11 30.5 
micr sec micr sec 

p Z' 0.2 1.0 p Z' 0.1 0.9 
KIR iP 10 33 49.5 UME iP 02 11 09.4 
South of Honshu, Ja pan South of Honshu, Japan (h = 60 km). 
(h = 120 km). 

II 7 UPP iPKPl 13 01 02.6 
II 3 UPP iPKPl 01 13 09.2 Kermadec Islands region 

Fiji Islands region (h = 550 km). (h = 170 km). 

II 3 UPP iP 15 22 25.3 II 7 UPP iPKPl 13 53 50.4 
KIR iP 15 21 04.7 South of Fiji Islands (h = 560 km). 
Iceland (h = 10 km). 

II 9 UPP rnicr sec 
II 3 UPP iP 17 49 35.5 Mx z 1.4 21 

i 17 59 37.5 KIR iPKP 00 05 45.4 
KIR eP 17 59 34 UME iPKP 00 05 38.9 
Tibet (h = 10 km) South Sandwich Islands region 

(h = 25 km). 
" 3 UPP iP 23 48 34.7 

Bonin Islands region (h = N). II 9 UPP iP 04 32 21.1 
KIR iP 04 31 27.9 

II 4 UPP iP 095640.1 micr sec 
Southwestern Ryukyu Islands p Z' 0.1 1.0 
(h = 55 km). UME iP 04 31 54.1 

Fox Islands, Aleutian Islands (h = N). 
II 4 UME iP 19 37 11.8 

South of Panama (h = 10 km). 
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UPP= Uppsala, KIR = Kiruna, UME = Ume<\, UDD = Uddeholm, DEL= Delary, MYV = Myrviken 

1989 1989 
Feb. 9 UPP iP 13 50 18.5 Feb. 10 KIR iP 15 37 08.8 

Southwestern Ryukyu Islands Molucca Passage (h = 40 km). 
(h = 10 km). 

II 10 UPP iP 17 11 08.5 
" 9 UME iP 21 32 52.3 i 17 11 22.0 

South of Kermadec Islands KIR iP 17 11 11.7 
(h = 80 km). micr sec 

p Z' 0.2 1.0 
II 10 UPP iP 00 00 18.5 UME iP 17 11 06.7 

KIR iP 00 01 04.0 Nicobar Islands region (h = 40 km). 
UME iP 00 00 40.6 
Lake Tanganyika region (h = 35 km). 10 KIR iP 20 10 07.6 

Molucca Passage (h = N). 
II 10 UPP iP 11 28 53.8 

11 29 19.6 " 10 UPP iP 20 17 49.2 
i 11 31 59.8 micr sec 
iSKS 11 39 24 p Z' 0.1 1.0 
iS 11 40 06 KIR iP 20 17 14.] 

micr sec UME iP 20 17 34.4 
p Z' 0.1 0.9 Southern Nevada. 
i Z' 0.5 1.5 Underground explosion. 
Mx z 131 26 

KIR iP 11 28 36.4 " 10 KIR iP 20 42 57.9 
micr sec Molucca Passage (h = N). 

p Z' 0.4 1.0 
Mx z 33 17 " 11 KIR iP 02 10 19.5 

UME iP 11 28 43.6 Molucca Passage (h = 70 km). 
iSKS 11 39 19 

Molucca Passage (h = 45 km). " 11 KIR iP 04 18 32.3 
m = 6.4, M = 7.0 (UPP,KIR). Molucca Passage (h = N). 

" 10 KIR iP 12 20 55.7 " 12 UPP iP 04 22 03.9 c 
Molucca Passage (h = 40 km). micr sec 

p Z' 1.0 0.9 
II 10 UPP iP 122537.1 KIR iP 04 21 47.6 c 

KIR iP 12 25 17.7 micr sec 
Molucca Passage (h = 45 km). p Z' 1.3 0.8 

UME iP 04 21 48.6 c 
" 10 KIR iP 12 30 01.6 Eastern Kazakh SSR. 

Molucca Passage (h = N). m = 6.8 (UPP,KIR). 
Underground explosion. 

II 10 KIR iP 13 12 44.0 
UME iP 13 12 42.6 " 12 UPP iP 08 06 08.7 
Molucca Passage (h = N). KIR iP 08 05 59.6 

UME iP 08 05 59.3 
II 10 KIR iP 13 41 42.8 Burma (h = N). 

II 10 KIR iP 14 19 42.4 " 12 UME iP 10 17 41.3 
Molucca Passage (h = 40 km). North Atlantic Ocean (h = 10 km). 
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UPP= Uppsala, KIR = Kiruna, UME = Ume<'.1, UDD = Uddeholm, DEL= Delary, MYV = Myrviken 

1989 1989 
Feb. 12 UPP iP 11 11 32.4 Feb. 13 UPP iPKPl 17 16 13.6 

micr sec South of Fiji Islands (h = 280 km). 
p Z' 0.2 1.3 

KIR iP 11 11 33.7 " 13 UPP iP 23 56 14.4 
UME iP 11 11 31.4 KIR eP 23 55 42 
North Atlantic Ocean (h = 10 km). UME iP 23 55 54.5 

Volcano Islands region (h = 30 km). 
12 UME iPKP 11 36 57.3 

Fiji Islands region (h = 540 km). " 14 KIR iPgl 01 23 32.2 
iSgl 01 23 38.9 

" 12 UPP iP 14 38 19.3 c UME iSgl 01 25 43.1 
KIR iP 14 38 17.2 Sweden-Norway border region, 
UME iP 14 38 21.8 c 68.3°N, 20.0°E. 
Cuba region (h = 60 km). Origin time = 01 23 24. 

ML(UPP) = 2.5 1. 
" 12 KIR ePgl 23 21 34 By combination with Finnish station 

iSgl 23 21 50.6 readings. 
UME iSgl 23 22 52.4 
Norrbotten, Sweden, 67.0°N, 22.6°E. " 14 UPP iP 04 11 46.1 
Origin time= 23 21 12. UME iP 04 11 26.8 
ML(UPP) = 2.3 (0.16) 3. Volcano Islands region (h = 80 km). 
By combination with Finnish station 
readings. " 14 UPP ePKP 06 39 28 

UME iPKP 06 39 22.0 
" 12 UPP iP 23 56 26.4 Solomon Islands (h = 30 km). 

Central USSR (h = N). 
" 14 UPP iSgl 20 47 57.0 

" 13 UPP iP 12 28 34.1 KIR iSgl 20 49 24.8 
KIR iP 122817.3 UME iSgl 20 48 28.8 

micr sec UDD iPn 20 45 38.1 
p Z' 0.2 1.0 iSgl 20 46 54.1 

UME iP 12 28 22.6 DEL iSgl 20 47 52.6 
Talaud Islands (h = 90 km). MYV ePn 20 45 32 

iSn 20 46 33.2 
" 13 UPP iPKPl 13 16 53.3 iSgl 20 46 59.2 

South of Fiji Islands (h = 530 km). Off coast of Southwestern Norway, 
near 61 l/4°N, 4°E. 

" 13 UPP iP 14 57 00.4 Origin time = 20 44 22. 
micr sec ML(UPP) = 3.4 (0.16) 5. 

p Z' 0.2 1.4 
UME iP 14 58 00.8 " 16 UPP iPKPl 07 17 05.5 
North Atlantic Ocean (h = 10 km). Kermadec Islands (h = 200 km). 

" 13 UPP iP 15 20 23.1 " 16 UPP iPKPl 13 42 05.3 
micr sec South of Fiji Islands (h = 510 km). 

p Z' 0.2 1.5 
UME iP 15 20 24.4 " 16 UPP iP 22 01 31.2 c 
North Atlantic Ocean (h = 10 km). micr sec 

p Z' 0.2 1.0 
(cont.) 
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UPP= Uppsala, KIR = Kiruna, UME = Umeil., UDD = Uddeholm, DEL= Delary, MYV = Myrviken 

1989 1989 
Feb. 16 (cont.) Feb. 21 KIR iSgl 00 23 31.5 

KIR iP 22 00 43.7 c Northern Finland, 69.S"N, 27.6°E. 
micr sec Origin time = 00 21 53. 

p Z' 0.2 1.0 ML(UPP) = 2.6 (0.17) 2. 
UME iP 22 01 05.6 Felt. 
Kuril Islands (h = 100 km). Solution from Finnish station readings. 
m = 6.2 (UPP,KIR). 

II 21 UPP iSgl 02 58 04.3 
II 18 UPP iPKPl 03 02 25.7 KIR iPn 02 55 09.1 

UME iPKPl 03 02 14.5 i 02 55 13.8 
Kermadec Islands region (h = N). iPgl 02 55 17.8 

iSn 025557.1 
18 UPP iP 11 13 34.3 iSgl 02 56 13.3 

micr sec UME iPgl 02 55 15.1 
p Z' 0.2 1.3 iSn 02 55 53.7 

KIR iP 11 13 35.6 i 02 56 02.0 
UME iP 11 13 31.3 iSgl 02 56 11.1 
Nicobar Islands region (h = N). UDD iSgl 02 58 37.6 

DEL iSgl 03 00 03.8 
II 19 UPP eP 01 57 48 MYV iSn 02 57 00.0 

KIR iP 01 57 50.3 iSgl 02 57 38.2 
UME iP 01 57 45.5 Central Finland, 65.4°N, 29.5°E. 
Nicobar Islands region (h = 20 km). Origin time = 02 54 02. 

ML(UPP) = 3.2 (0.20) 5. 
II 19 UPP iP 12 38 35.2 Felt. 

KIR iP 12 37 57.0 By combination with Finnish station 
UME iP 12 38 14.0 readings. 
Near s. coast of Honshu, Japan 
(h = 60 km). II 21 UME iPKP 22 28 06.2 

Off coast of southern Chile 
II 19 UPP iSKPl 13 11 21.2 (h = 26 km). 

KIR iPKP 13 07 54.4 
Vanuatu Islands (h = 100 km). II 22 UPP iP 06 53 55.4 

micr sec 
II 19 UPP iS 14 38 09 p Z' 0.1 0.6 

KIR iP 14 35 06.0 UME iP 06 53 35.2 
Turkey (h = 10 km). South of Honshu, Japan (h = 340 km). 

II 20 KIR iSgl 01 40 30.5 II 22 UPP iP 10 36 11.6 c 
UME iPgl 01 39 29.0 iS 10 44 56 

i 01 39 29.9 micr sec 
iSgl 013946.0 p Z' 0.1 0.9 
i 01 39 48.0 Mx z 4.4 18 

Vasterbotten, Sweden, 65.0°, 21.2°E. KIR iP 10 35 22.5 c 
Origin time = 01 39 06. micr sec 
ML(UPP) = 2.2 (0.27) 2. p Z' 0.5 0.9 
By combination with Finnish station Mx z 4.6 16 
readings. UME iP 10 35 50.4 c 

iS 10 44 20 
(cont.) 
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UPP= Uppsala, KIR = Kiruna, UME = Umeil., UDD = Uddeholm, DEL= Delary, MYV = Myrviken 

1989 1989 
Feb. 22 (cont.) Feb. 24 UPP iPKPl 22 45 06.9 

Kodiak Island region (h = N). iPKP2 22 45 09.8 
m = 6.2, M = 5.6 (UPP,KIR). UME iPKPl 22 44 54.3 

Kermadec Islands region 
II 22 UME iP 12 08 25.2 (h = 340 km). 

Near east coast of Honshu, Japan 
(h = 70 km). 25 KIR iP 01 39 55.3 

Kodiak Island region (h = N). 
II 23 UPP iSKPl 06 13 12.8 

KIR iPKP 06 09 48.9 II 25 UME iP 07 06 03.0 
UME iPKP 06 09 54.7 Hindu Kush region (h = 110 km). 
Vanuatu Islands (h = 160 km). 

" 25 UPP iPKP 11 46 16.1 
II 23 UPP iP 19 27 41.4 iPKPl 11 46 17.6 

KIR iP 19 26 53.4 iPKP2 11 46 21.0 
UME iP 19 27 16.2 11 46 34.8 
Kuril Islands (h = N). micr sec 

Mx z 17 19 
23 KIR iP 22 18 13.0 KIR iPKP 11 45 54.3 

micr sec 
II 24 UPP iP 00 45 43.6 Mx z 29 23 

iS 00 49 59 UME iPKP 11 46 05.3 
KIR iP 00 46 49.6 Kermadec Islands (h = 30 km). 

micr sec M = 6.9 (UPP,KIR). 
p Z' 0.1 1.0 

UME iP 00 46 14.0 " 25 UPP iP 11 52 04.l 
iS 00 50 53 

Turkey (h = 20 km). 25 UPP iPKPl 12 22 53.2 
iPKP2 12 22 56.8 

" 24 UPP iP 07 46 28.5 UME iPKPl 12 22 41.0 c 
micr sec Kermadec Islands (h = 50 km). 

p Z' 0.2 1.5 
KIR iP 07 46 08.6 II 25 UPP iPKPl 14 21 08.6 

micr sec UME iPKPl 14 20 55.3 
p Z' 0.3 1.5 Kermadec Islands (h = 50 km). 

UME iP 07 46 15.3 
Luzon, Philippine Islands " 25 KIR eP 23 20 09 
(h = 25 km). Luzon, Philippine Islands (h = 25 km). 
m = 6.1 (UPP,KIR). 

II 26 KIR eP 12 33 59 
" 24 UME iP 12 24 49.8 UME iP 12 33 59.0 

Volcano Islands region (h = 45 km). Costa Rica (h = 25 km). 

II 24 UPP iP 13 51 01.1 26 UPP iPKPl 21 18 51.8 
KIR iP 13 51 02.5 South of Fiji Islands (h = 25 km). 
UME iP 13 50 58.2 
Northern Sumatera (h = 60 km). II 26 UME iP 24 00 00.9 

Aegean Sea (h = 10 km). 
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UPP= Uppsala, KIR = Kiruna, UME = Umeil., UDD = Uddeholm, DEL= Delary, MYV = Myrviken 

1989 
Feb. 27 

27 

II 28 

II 28 

UME iP 20 09 20.5 
Near east coast of Honshu, Japan 
(h = 70 km). 

UPP iP 23 52 51.5 
iPP 23 56 45.8 
iSKS 24 03 18 
iS 24 04 02 

micr sec 
Mx z 8.1 20 

KIR iP 23 52 23.5 
micr sec 

p Z' 0.5 1.9 
Mx z 5.8 16 

UME iP 23 52 30.3 
iPP 23 56 23.7 
iSKS 24 03 05 

Halmahera (h = 55 km). 
M = 6.1 (UPP,KIR). 

UPP iP 01 04 55.4 
KIR iP 01 04 40.5 

micr sec 
p Z' 0.5 1.9 

UME iP 010446.6 
iPP 01 08 41.9 

Molucca Passage (h = 55 km). 

KIR iP 01 38 48.0 
Molucca Passage (h = 60 km). 

September 27, 1990 

Conny Holmqvist 
Ota Kulhanek 
Klaus Meyer 
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U P P S A L A, K I R U N A, U M E A, U D D E H 0 L M 

D E L A R Y and M Y R V I K E N 

Uppsala (UPP) 59°51.5'N, 17°37.6'E; h= 14 m 
Kiruna (KIR) 67°50.4'N, 20025.0'E; h = 390 m 
Ume~ (UME) 63°48.9'N, 2Q°l4.2'E; h = 16 m 
Uddeholm (UDD) 60°05.4'N, 13°36.4'E; h = 240 m 
Delary (DEL) 56°28.2'N, 12°52.2'E; h = 150 m 
Myrviken (MYV) 62°56.5'N, 14°20.8'E; h = 345 m 

MARCH 1 - 31, 1989 

1989 1989 
Mar. 1 UPP iP 02 53 04.3 Mar. 1 (cont.) 

ipP 02 53 17.2 Kuril Islands region (h = 45 km). 
micr sec m = 5.8 (UPP,KIR). 

p Z' 0.2 1.0 
Mx z 10 21 " 1 UPP iP 17 32 12.2 

KIR iP 02 52 18.6 KIR iP 17 31 26.6 
micr sec UME iP 17 31 47.2 

p Z' 0.3 1.5 Kuril Islands region (h = 55 km). 
UME iP 02 52 39.5 

ipP 02 52 52.2 " 2 UPP iP 05 26 02.2 
Kuril Islands region. Rat Islands, Aleutian Islands (h = N). 
h = 45 km (UPP,UME). 
m = 6.2 (UPP,KIR). 2 UPP iP 07 24 58.6 

micr sec 
" 1 UPP iP 03 35 56.7 p Z' 0.1 1.0 

03 36 00.7 KIR iP 07 25 01.4 c 
micr sec micr sec 

i Z' 0.1 0.9 p Z' 0.1 1.0 
KIR iP 03 35 48.2 UME iP 07 25 03.6 c 
UME iP 03 35 48.5 Mona Passage (h = 130 km). 

i 03 35 53.4 m = 5.6 (UPP,KIR). 
Burma (h = 15 km). 

" 2 UPP iP 22 29 06.4 
" 1 UPP iP 13 19 22.6 UME iP 22 28 41.0 

13 19 34.3 Kuril Islands (h = N). 
micr sec 

p Z' 0.1 1.0 " 5 UPP iP 11 08 08.2 
KIR iP 13 18 36.3 KIR iP 11 07 21.9 

micr sec UME iP 11 07 43.4 
p Z' 0.1 1.0 Kuril Islands (h = 100 km). 

UME iP 13 18 57.4 
13 19 09.0 

(cont.) 
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UPP= Uppsala, KIR = Kiruna, UME = Ume<\, UDD = Uddeholm, DEL= Delary, MYV = Myrviken 

1989 1989 
Mar. 5 UPP iP 20 24 20.1 Mar. 8 UPP iPKP2 14 55 46.3 

micr sec KIR iPKPl 14 55 15.5 
p Z' 0.1 1.1 East of North Island, N.Z. (h = N). 

KIR iP 20 23 26.6 
UME iP 20 23 53.1 8 UPP iP 20 12 06.1 c 
Andreanof Islands, Aleutian Is. KIR iP 20 11 59.4 
(h = N). UME iP 20 11 58.0 

Eastern India (h = N). 
6 UPP iP 14 51 13.8 c 

iS 15 00 36 II 9 UPP iP 02 48 37.3 
micr sec ipP 02 48 46.4 

p Z' 0.4 1.1 micr sec 
Mx z 6.5 27 p Z' 0.2 1.5 

KIR iP 14 50 35.5 c KIR iP 02 49 18.5 
micr sec ipP 02 49 28.1 

p Z' 0.3 1.0 UME iP 02 48 57.4 D 
UME iP 14 50 52.2 c ipP 02 49 06.5 

i 14 50 59.8 Malawi. 
iS 14 59 59 h = 30 km (UPP,KIR,UME). 

Near east coast of Honshu, Japan 
(h = 40 km). II 9 UME iP 23 48 16.3 
ID = 6.4 (UPP,KIR). Near east coast of Honshu, Japan 

(h = 50 km). 
II 7 UPP iP 20 49 47.4 

KIR iP 20 49 14.3 10 KIR iP 05 32 26.2 
South of Honshu, Japan Near coast of Guerrero, Mexico 
(h = 450 km). (h = 45 km). 

II 8 UPP iP 02 48 01.8 II 10 UPP iP 08 06 21.0 
KIR iP 02 47 47.5 c Turkey (h = 10 km). 

micr sec 
p Z' 0.1 1.2 II 10 KIR iP 10 47 53.7 

UME iP 02 47 51.1 Kodiak Island region (h = N). 
Molucca Sea (h = 35 km). 

II 10 UPP i(P) 18 50 05.5 
II 8 UPP iP 07 36 30.3 

KIR iP 07 35 37.8 10 UPP iP 22 01 22.4 D 
Andreanof Islands, Aleutian Is. micr sec 
(h = N). p Z' 0.9 1.7 

Mx z 6.4 19 
II 8 UPP iP 11 58 06.1 KIR iP 22 02 03.4 D 

micr sec micr sec 
Mx z 6.3 23 p Z' 0.7 1.5 

Molucca Passage (h = 30 km). Mx z 3.8 15 
UME iP 22 01 42.9 D 

II 8 KIR iP 12 51 14.0 iS 22 11 34 
Kirgiz-Xinjiang border region Malawi (h = 30 km). 
(h = N). rn = 6.5, M = 5.9 (UPP,KIR). 
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UPP= Uppsala, KIR = Kiruna, UME = Umeil, UDD = Uddeholm, DEL= Delary, MYV = Myrviken 

1989 1989 
Mar. 11 UPP i(PKP) 05 23 45.8 Mar. 13 (cont.) 

iSKP 05 26 38.1 i 13 06 56.5 
micr sec iLg2 13 07 41.0 

(PKP) Z' 0.1 1.0 micr sec 
KIR i(PKP) 05 23 27.6 Lg2 Z' 2.5 1.5 

iPKP 05 23 40.7 KIR eP 13 06 23 
micr sec micr sec 

PKP Z' 0.2 1.0 p Z' 1.3 2.2 
UME i(PKP) 05 23 35.6 Mx z 4.3 7 

i(PKP) 05 23 45.4 UME iP 13 05 36.2 
iPKP 05 23 50.1 Germany (h = 1 km). 

Tonga Islands (h = 230 km). 
15 UPP micr sec 

" 11 UPP iP 07 23 49.0 Mx z 1.8 14 
UME iP 07 23 25.9 c KIR iP 014008.1 
Near east coast of Honshu, Japan Ryukyu Islands (h = N). 
(h = 35 km). 

" 15 UPP iPKPl 04 32 59.0 
" 11 KIR iPgl 17 38 54.3 KIR iPKPl 04 32 41.3 

iSgl 17 39 28.4 UME iPKPl 04 32 50.1 
173935.0 Off e. coast of N. Island, N.Z. 

UME i 17 39 55.0 (h = 90 km). 
iSgl 17 40 17.1 

Northwest coast of Norway, " 15 UPP iPKPl 04 37 08.1 
67.3°N, 14.1°E. UME iPKPl 04 37 01.3 
Origin time = 17 37 08. Kermadec Islands (h = 55 km). 
ML(UPP) = 2.8 1. 
By combination with Norwegian " 16 UPP iP 04 25 09.2 
station readings. KIR iP 04 24 37.7 

UME iP 04 24 59.9 
12 UPP iPKPl 07 48 02.1 Northern Quebec (h = 10 km). 

UME iPKPl 07 47 50.1 
Kermadec Islands (h = 55 km). " 16 UPP iP 08 23 38.2 

KIR iP 08 22 42.9 
13 UPP iPKPl 03 57 12.4 micr sec 

South of Fiji Islands (h = 70 km). p Z' 0.1 1.0 
UME iP 08 23 11.8 

" 13 KIR iPgl 10 03 00.4 Kodiak Island region (h = 60 km). 
iSgl 10 03 26.1 

UME iSgl 10 03 50.1 16 UPP iPKPl 09 53 38.6 
Norrbotten, Sweden, 66.2°N, 22.7°E. iPKP2 09 53 44.1 
Origin time = 10 02 26. KIR iPKPl 09 53 16.7 
ML(UPP) = 2.6 (0.55) 3. UME iPKPl 09 53 27.3 c 
By combination with Finnish station Kermadec Islands (h = 35 km). 
readings. 

" 16 UPP iP 13 45 55.9 
" 13 UPP iPn 13 04 42.5 micr sec 

iSn 13 06 22.5 p Z' 0.1 1.0 
13 06 46.5 KIR iP 13 45 38.6 

(cont.) (cont.) 
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UPP= Uppsala, KIR = Kiruna, UME = Ume<'l, UDD = Uddeholm, DEL= Delary, MYV = Myrviken 

1989 1989 
Mar. 16 (cont.) Mar. 17 UPP iP 16 48 48.6 

UME iP 13 45 44.9 164901.0 
Mindoro, Philippine Islands micr sec 
(h = 140 km). p Z' 0.1 1.0 

KIR iP 16 48 10.3 c 
17 UPP iP 005511.3 micr sec 

KIR iP 00 56 32.0 p Z' 0.1 1.0 
UME iP 00 55 53.2 c UME iP 16 48 27.0 c 
Albania (h = 25 km). Near east coast of Honshu, Japan 

(h = 45 km). 
" 17 UPP iP 02 33 33.6 c m = 5.8 (UPP,KIR). 

micr sec 
p Z' 0.3 1.0 17 UPP iP 17 36 24.1 

KIR iP 02 33 05.0 KIR iP 17 35 28.5 
micr sec Alaska Peninsula (h = 150 km). 

p Z' 0.2 1.0 
UME iP 02 33 16.9 c " 17 UPP iPKP 19 52 49.7 
Ryukyu Islands (h = 90 km). iPKPl 19 52 57.6 
m = 6.2 (UPP,KIR). iPKP2 19 53 08.2 

micr sec 
" 17 UPP iP 04 10 34.0 Mx z 4.9 25 

UME iP 04 10 27.2 KIR iPKPl 195238.1 
Kashmir-Tibet border region micr sec 
(h = 35 km). Mx z 3.9 25 

UME iPKP 19 52 44.7 
" 17 UPP iP 05 48 20.2 iPKPl 19 52 48.1 

iS 05 53 08 iPKP2 19 52 51.8 
micr sec South of Kermadec Islands 

Mx z 4.6 13 (h = 60 km). 
KIR iP 05 49 28.2 M = 6.1 (UPP,KIR). 

micr sec 
Mx z 7.7 15 18 UPP iP 09 48 51.3 

UME iP 05 48 52.9 KIR iP 09 48 24.0 D 
iS 05 54 01 UME iP 09 48 35.5 

Crete (h = 30 km). Mariana Islands (h = 440 km). 
M = 5.3 (UPP,KIR). 

" 18 UPP iPKPl 13 56 13.4 
17 UME iP 12 03 22.0 South of Fiji Islands (h = 540 km). 

Near east coast of Honshu, Japan 
(h = 70 km). 18 KIR iPn 17 10 10.1 

iPgl 171025.2 
" 17 UPP Mx 14 41 iSn 17 11 23.9 

micr sec UME iPn 17 11 02.1 
Mx z 3.5 25 UDD iPn 17 11 52.8 

KIR Mx 14 41 Norwegian Sea, 73.9°N, 1 l.2°E. 
micr sec Origin time = 17 08 29. 

Mx z 3.4 26 By combination with Finnish station 
East Papua New Guinea region readings. 
(h = 45 km). 
M = 5.8 (UPP,KIR). 
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UPP= Uppsala, KIR. = Kiruna, UME = Umeil., UDD = Uddeholm, DEL= Delary, MYV = Myrviken 

1989 1989 
Mar. 18 KIR iP 23 13 37.2 Mar. 20 UPP iP 10 43 55.9 

UME iP 23 13 51.0 UME iP 10 44 35.9 
Volcano Islands region (h = N). Aegean Sea (h = 10 km). 

II 19 UPP iP 05 41 42.9 20 UPP iP 12 48 18.2 
iS 05 45 40 

micr sec II 21 KlR iP 02 10 49.0 
p Z' 0.1 1.0 UME iP 02 11 04.2 

KIR iP 05 42 57.9 Sea of Japan (h = 400 km). 
UME iP 05 42 21.7 

iS 05 46 42 II 23 UPP iP 09 43 06.6 
Aegean Sea (h = 10 km). micr sec 

p Z' 0.1 1.0 
19 UME iP 05 54 57.6 KlR iP 09 42 29.1 

Aegean Sea (h = 10 km). UME iP 09 42 45.3 D 
Off east coast of Honshu, Japan 

II 19 UME iP 06 03 03.2 (h = 50 km). 
Aegean Sea (h = 10 km). 

II 24 UME iPKPl 01 17 00.4 
II 19 UME iP 11 36 49.1 i 011711.8 

Aegean Sea (h = 10 km). East of North Island, N.Z. 
(h = 70 km). 

II 19 KlR iP 12 21 32.8 
UME iP 12 21 57.2 II 24 UME iP 15 44 07.5 
Northwest of Kuril (h = 360 km). Near coast of Nicaragua (h = 70 km). 

20 UPP eP 01 16 30 II 25 UPP iP 17 16 41.5 
i 01 16 52.3 UME iP 17 16 29.4 

KIR iP 01 15 32.6 Kermadec Islands (h = 55 km). 
UME iP 01 16 01.7 
Southern Alaska (h = 130 km). II 26 UPP iP 03 08 03.0 

micr sec 
II 20 UME iP 01 45 59.4 Mx z 2.3 16 

KlR iP 03 07 33.9 
II 20 UPP iP 02 48 44.4 Philippine Islands region (h = 35 km). 

micr sec 
p Z' 0.1 1.0 II 26 KlR iPn 09 30 53.2 
Mx z 4.1 19 Greenland Sea (h = 10 km). 

KIR iP 02 48 18.3 
02 48 29.5 II 26 KlR ePn 11 01 08 
micr sec Norwegian Sea (h = 10 km). 

p Z' 0.1 1.0 
Mx z 1.7 17 II 27 UME iP 15 58 55.2 

UME iP 02 48 27.7 South of Mariana Islands 
Southwestern Ryukyu Islands (h = 35 km). 
(h = 30 km). 
m = 5.8, M = 5.5 (UPP,KIR.). 
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UPP = Uppsala, KIR = Kiruna, UME = Ume<'l., UDD = Uddeholm, DEL = Delary, MYV = Myrviken 

1989 1989 
Mar. 28 UPP iP 13 34 43.3 Mar. 30 UPP iP 16 41 47.4 

iS 13 39 15 i 16 41 50.7 
micr sec KIR iP 16 42 30.7 

p Z' 0.2 1.4 i 16 42 33.3 
Mx z 4.0 10 UME iP 16 42 05.6 

KIR iP 13 35 51.6 Turkey-USSR border region 
micr sec (h = 10 km). 

p Z' 0.2 1.0 
Mx z 7.0 11 II 30 UPP iPKP 20 58 21.9 

UME iP 13 35 16.5 KIR iPKP 20 58 13.0 
iS 13 40 04 iSKPl 21 01 17.8 

Crete (h = 55 km). UME i(PKP) 205812.1 
m = 6.0, M = 5.4 (UPP,KIR). iPKP 20 58 19.8 

iSKPl 21 01 30.0 
28 UPP iPKPl 17 24 49.6 Tonga Islands (h = 230 km). 

iPKP2 172453.1 
Kermadec Islands (h = 55 km). II 31 UPP iP 07 01 25.0 

UME iP 07 01 50.6 
II 29 UPP iP 00 26 38.9 i 07 01 58.0 

KIR iP 00 26 07.9 North of Ascension Island 
micr sec (h = 10 km). 

p Z' 0.1 1.0 
UME iP 00 26 19.2 31 UPP iP 07 13 24.6 
Bonin Islands region (h = 280 km). UME iP 07 13 50.3 

North of Ascension Island 
II 29 UPP iPgl 17 06 35.6 (h = 10 km). 

iSgl 17 06 40.0 
iRg 17 06 41.0 II 31 UPP iP 07 14 46.2 

Dannemora, Uppland, Sweden, UME iP 07 15 11.8 
60.2°N, 17.8°E. North of Ascension Island 
Rockburst at the Iron ore mine. (h = 10 km). 

II 29 UPP iP 214017.3 II 31 KIR iP 15 39 53.1 
ipP 21 41 24.6 UME iP 15 40 41.0 

micr sec Norwegian Sea (h = 10 km). 
p Z' 0.2 1.3 

KIR iP 21 40 26.5 II 31 UPP iSn 15 59 57.8 
UME iP 21 40 15.9 KIR iPn 15 55 42.0 
Hindu Kush region (h = 210 km). iSn 15 56 50.5 

UME iPn 15 56 28.8 
30 UPP iP 14 23 19.2 c iSn 15 58 19.0 

micr sec Greenland Sea (h = 10 km). 
p Z' 0.2 1.4 

KIR iP 14 22 38.0 
UME iP 14 22 55.0 c 
Hokkaido, Japan region (h = 25 km). October 2, 1990 

Conny Holmqvist 
Ota Kulhanek 
Klaus Meyer 
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U P P S A L A, K I R U N A, U M E A, U D D E H 0 L M 

D E L A R Y and M Y R V I K E N 

Uppsala (UPP) 59°51.5'N, 17°37.6'E; h = 14 m 
Kiruna (KIR) 67°50.4'N, 20025.0'E; h = 390 m 
Umeil. (UME) 63°48.9'N, 20014.2'E; h = 16 m 
Uddeholm (UDD) 60°05.4'N, 13°36.4'E; h = 240 m 
Delary (DEL) 56°28.2'N, l2°52.2'E; h = 150 m 
Myrviken (MYV) 62°56.5'N, 14°20.8'E; h = 345 m 

A PR I L 1 - 30, 1989 

1989 1989 
Apr. 2 KIR iP 06 50 19.3 Apr. 3 UPP iP 19 49 48.0 

micr sec 19 49 54.2 
p Z' 0.1 1.2 micr sec 

UME iP 06 49 59.1 i Z' 0.2 0.8 
Southern Iran (h = 45 km). KIR iP 19 49 41.8 

micr sec 
II 2 UPP iPKP 21 11 02.2 p Z' 0.1 1.0 

iPKPl 21 11 07.9 UME iP 19 49 40.1 
micr sec i 19 49 46.3 

PKPl Z' 0.2 0.8 Burma-India border region 
KIR iPKP 21 10 41.0 (h = 70 km). 
UME iPKP 21 10 51.4 m = 6.1 (UPP,KIR). 
Kermadec Islands region 
(h = 400 km). II 4 UPP iP 01 24 44.8 

UME iP 01 24 20.6 
2 UPP iP 21 31 15.9 Hokkaido, Japan region (h = N). 

micr sec 
p Z' 0.1 0.6 II 4 UPP iPKP 09 32 36.7 
Mx z 0.8 8 KIR ePKP 09 32 29 

KIR iP 21 31 58.9 South of Fiji Islands (h = 510 km). 
micr sec 

p Z' 0.3 0.7 4 UPP eP 20 22 25 
Mx z 1.4 12 KIR iP 20 22 01.2 

UME iP 21 31 32.3 UME eP 20 22 08 
Iran-Iraq border region (h = N). Northeast of Taiwan (h = 140 km). 
m = 6.1, M = 4.9 (UPP,KIR). 

5 UPP iP 01 41 14.3 
II 3 KIR eP 19 43 04 micr sec 

UME iP 19 43 21.9 p Z' 0.1 0.9 
Hokkaido, Japan region KIR iP 01 40 24.9 
(h = 40 km). UME iP 01 40 48.4 

Kuril Islands region (h = 35 km). 



2 

UPP= Uppsala, KIR = Kiruna, UME = Umeil, UDD = Uddeholm, DEL= Delary, MYV = Myrviken 

1989 1989 
Apr. 5 UPP eP 15 14 32 Apr. 7 UPP iP 13 38 00.5 

micr sec micr sec 
p Z' 0.1 1.0 Mx z 1.9 20 

KIR iP 15 15 41.1 KIR iP 13 38 15.8 
UME iP 15 15 05.7 micr sec 
Crete (h = N). Mx z 0.9 13 

UME iP 13 38 11.2 
II 5 UME iP 16 21 34.3 North Atlantic Ridge (h = 10 km). 

Carlsberg Ridge (h = 10 km). M = 4.6 (UPP,KIR). 

II 5 UME iP 22 47 05.8 7 KIR eP 18 59 31 
Kuril Islands (h = N). South of Timor (h = N). 

6 UPP iSKS 00 12 20 7 KIR eP 21 56 15 
micr sec UME iP 21 56 15.5 

Mx z 1.2 18 Southeast Asia (h = 10 km). 
UME iSKS 00 12 31 
Northern Chile (h = 110 km). II 8 KIR eP 00 15 51 

North Atlantic Ridge (h = 10 km). 
II 6 UPP ePKP 08 24 56 

micr sec II 8 UPP iP 01 32 44.0 
PKP Z' 0.6 1.7 KIR iP 01 31 51.3 
Mx z 6.4 30 UME iP 01 32 18.5 

KIR iPKP 08 24 42.4 Gulf of Alaska (h = 10 km). 
micr sec 

PKP Z' 1.1 1.5 II 8 UPP iP 03 42 26.0 
Mx z 2.6 19 UME iP 03 42 53.5 

UME iPKP 08 24 43.1 Portugal (h = 20 km). 
Vanuatu Islands (h = 170 km). 
M = 6.0 (UPP,KIR). II 8 UPP Mx 04 21 
M uncorrected for focal depth. micr sec 

Mx z 1.9 23 
II 6 UPP iP 13 59 32.6 KIR Mx 04 21 

micr sec micr sec 
p Z' 0.1 0.7 Mx z 2.6 19 

KIR iP 13 58 47.9 Tonga Islands (h = N). 
UME iP 13 59 08.3 M = 5.8 (UPP,KIR). 
Kuril Island (h = 120 km). 

8 UME iP 04 29 46.5 
II 6 UPP iPKP 17 53 02.6 Yugoslavia (h = 40 km). 

KIR ePKP 17 52 46 
UME iPKP 17 52 50.9 II 8 UPP iP 08 12 38.8 
Kermadec Islands (h = 55 km). micr sec 

Mx z 1.1 17 
6 KIR iP 23 43 29.5 KIR micr sec 

Crete (h = 45 km). Mx z 1.2 14 
UME iP 08 13 01.0 
Azores Islands region (h = 10 km). 
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UPP= Uppsala, KIR = Kiruna, UME = Umeil, UDD = Uddeholm, DEL= Delary, MYV = Myrviken 

1989 1989 
Apr. 8 UPP iP 14 55 24.0 Apr. 12 UPP iP 05 14 02.7 

UME iP 14 54 58.2 UME iP 05 14 25.4 
Kuril Islands (h = 55 km). Ethiopia (h = N). 

" 9 UPP iP 02 41 19.8 II 12 UPP eP 10 10 35 
micr sec UME iP 10 11 14.9 

p Z' 0.1 1.1 Greece (h = 10 km). 
KIR iP 02 41 14.7 

micr sec 12 UME iP 171237.2 
p Z' 0.1 1.5 Southern Honshu, Japan 
Mx z 1.5 16 (h = 370 km). 

UME iP 02 41 12.4 
Tibet (h = 10 km). II 12 UPP iP 19 28 53.8 
m = 5.7 (UPP,KIR). UME iP 19 29 32.0 

Greece (h = 30 km). 
" 9 UPP iP 04 25 47.6 

KIR iP 04 24 51.2 " 13 UPP iPKP 01 02 06.1 
Eastern Siberia (h = N). micr sec 

PKP Z' 0.1 1.5 
" 9 UPP iP 05 18 47.6 KIR iPKP 01 02 13.9 

KIR iP 05 17 55.3 micr sec 
UME iP 05 18 22.2 PKP Z' 0.8 2.5 
Andreanof Islands (h = N). UME iPKP 01 02 12.0 

Off coast of central Chile (h = N). 
" 10 UPP iSgl 21 15 51.4 

UME iSgl 21 16 54.3 " 13 UPP iP 01 43 05.7 
MYV iSgl 21 15 36.0 KIR iP 01 42 48.3 
Southeastern Norway, 60.7°N, 11.5°E. UME eP 01 42 51 
Origin time = 21 14 15. Luzon, Philippine Islands 
ML(UPP) = 2.6 I. (h = 55 km). 
Solution from Bergen regional 
bulletin. 13 UPP iPKP 04 09 16.8 

Kermadec Islands region (h = N). 
II 11 UPP iP 04 07 26.2 D 

ipP 04 07 30.5 " 13 UPP iP 04 12 02.0 
i 04 07 33.2 KIR iP 04 12 03.2 
iS 04 16 14 i 04 12 14.5 
iP'P' 04 35 37.0 UME iP 04 12 03.7 

micr sec 
p Z' 2.4 1.4 13 UPP iP 07 35 51.7 
Mx z 85 19 micr sec 

KIR iP 04 06 35.3 p Z' 0.1 0.9 
micr sec Mx z 2.2 18 

p Z' 1.8 1.2 KIR iP 07 36 48.2 
Mx z 45 14 micr sec 

UME iP 04 06 59.4 Mx z 3.4 19 
iS 04 15 22 UME iP 07 35 45.4 

Kuril Islands region (h = 16 km). India-Bangladesh border region 
m = 7.1, M = 6.8 (UPP,KIR). (h = N). 

M = 5.4 (UPP,KIR). 
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UPP= Uppsala, KIR = Kiruna, UME = Umeil, UDD = Uddeholm, DEL= Delary, MYV = Myrviken 

1989 1989 
Apr. 13 UPP iP 07 54 41.6 Apr. 14 UPP iPKP 13 22 46.5 

ipP 07 54 52.7 KIR iPKP 13 22 39.1 
KIR iP 07 55 23.1 UME iPKP 13 22 46.1 
UME eP 07 54 56 Fiji Islands region (h = 640 km). 
Eastern Caucasus (h = N). 

14 KIR iP 23 02 28.0 
" 13 UPP iP 08 03 57.8 Burma-China border region (h = N). 

micr sec 
p Z' 0.1 1.0 14 KIR iP 23 05 26.2 

KIR iP 08 04 48.2 Kirghiz SSR (h = N). 
micr sec 

p Z' 0.2 1.5 " 14 KIR iP 23 38 01.2 
UME iP 08 04 21.0 UME iP 23 37 34.6 
Ethiopia (h = N). Iran-Iraq border region (h = N). 
m = 5.9 (UPP,KIR). 

" 15 KIR iP 06 44 55.7 
" 13 UPP eP 12 26 18 UME iP 06 45 36.8 

UME eP 12 26 41 North of Franz Josef Land 
Ethiopia (h = N). (h = 10 km). 

" 13 UPP eP 14 38 04 15 UPP iP 14 38 32.9 D 
KIR iP 14 39 26.1 micr sec 
UME iP 14 38 45.0 p Z' 0.2 0.8 
Romania (h = 120 km). KIR iP 14 38 45.0 D 

micr sec 
" 13 KIR iPn 23 46 30.8 p Z' 0.2 1.4 

iPgl 23 46 38.0 UME iP 14 38 42.2 D 
iSn 23 47 21.6 Venezuela (h = 25 km). 

UME iSn 23 48 28.9 m = 6.1 (UPP,KIR). 
MYV eSn 23 48 35 
Norwegian Sea, 70.0°N, 9.5°E. 15 UPP iP 20 43 57.6 
Origin time= 23 45 22. KIR iP 20 43 43.0 
Solution from Bergen regional 
bulletin. 15 UPP iP 20 44 19.1 D 

iS 20 52 36 
" 14 UME iP 10 14 49.6 micr sec 

Dominican Republic region p Z' 1.1 0.8 
(h = 90 km). Mx z 35 17 

KIR iP 20 44 05.0 D 
" 14 UPP iP 13 05 07.6 micr sec 

KIR iP 13 04 40.4 p Z' 1.3 0.9 
UME iP 13 04 52.1 Mx z 18 13 

micr sec UME iP 20 44 07.2 D 
p Z' 0.2 1.5 iS 20 52 10 

Mariana Islands (h = 170 km). Sichuan Province, China (h = 15 km). 
m = 7.0, M = 6.4 (UPP,KIR). 

" 14 UPP iPKP 13 20 56.4 
KIR iPKP 13 20 49.6 " 15 UME iP 22 14 00.7 
UME iPKP 13 20 56.1 Hokkaido Japan region (h = 70 km). 
Fiji Islands region (h = 640 km). 
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UPP= Uppsala, KIR = Kiruna, UME = Umeil., UDD = Uddeholm, DEL= Delary, MYV = Myrviken 

1989 1989 
Apr. 17 UME iP 14 43 35.8 Apr. 19 UPP iS 15 12 58 

micr sec 
II 17 UPP iP 20 05 48.8 Mx z 2.0 15 

KIR eP 20 05 25 KIR micr sec 
Southwestern Ryukyu Islands Mx z 1.9 15 
(h = 25 km). UME iS 15 12 40 

Off coast of J alisco, Mexico 
18 UPP i(PKP) 02 19 42.2 (h = 10 km). 

micr sec M = 5.6 (UPP,KIR). 
(PKP) Z' 0.1 0.9 

KIR e(PKP) 02 19 25 20 UPP iP 00 21 30.5 
UME i(PKP) 02 19 31.0 UME iP 00 21 05.2 
Fiji Islands region (h = 580 km). Kuril Islands (h = N). 

18 UPP iPKP 12 52 18.8 II 20 UPP eP 08 22 35 
12 54 30.0 Off coast of N orthem Peru 

i 12 55 10.5 (h = 60 km). 
KIR e(PKP) 12 51 59 

12 54 49.5 20 UPP iP 08 19 27.7 
UME i(PKP) 12 52 06.5 UME iP 08 19 47.7 

i 12 55 00.0 Azores Islands (h = 10 km). 
South of Fiji Islands (h = 520 km). 

II 20 UPP eP 08 48 01 
II 18 UPP iPKP 19 29 30.5 micr sec 

KIR ePKP 19 29 13 Mx z 1.2 18 
UME iPKP 19 29 18.0 KIR micr sec 
Kennadec Islands (h = 230 km). Mx z 0.8 15 

UME iP 08 49 18.7 
II 19 UPP iPKP 00 28 09.2 Azores Islands region (h = 10 km). 

micr sec M = 4.6 (UPP,KIR). 
Mx z 2.3 19 

KIR micr sec 20 UPP iP 11 39 25.4 
Mx z 2.3 18 UME iP 11 39 07.2 

UME iPKP 00 27 56.6 Bonin Islands region (h = 470 km). 
Kennadec Islands region (h = 10 km). 
M = 5.9 (UPP,KIR). II 20 UPP iPKP 13 25 04.8 

micr sec 
19 UME iPKP 07 23 30.7 Mx z 1.2 18 

Kennadec Islands region Near coast of southern Chile (h = N). 
(h = 60 km). 

II 20 UPP Mx 16 18 
II 19 UPP iPKP 13 28 32.4 micr sec 

13 29 24.8 Mx z 1.4 20 
micr sec Off coast of southern Chile 

PKP Z' ·o.1 1.2 (h = 10 km). 
UME iPKP 13 28 22.5 
Kennadec Islands region 20 UPP iP 18 52 56.9 
(h = 270 km). KIR iP 18 54 07.5 

UME iP 18 53 31.6 
Mediterranean Sea (h = 10 km). 
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UPP= Uppsala, KIR = Kiruna, UME = Umea, UDD = Uddeholm, DEL= Delary, MYV = Myrviken 

1989 1989 
Apr. 20 KIR iPgl 20 08 36.5 Apr. 22 UPP iSgl 18 52 13.6 

iSgl 20 09 00.7 UME eSgl 18 52 38 
UME iSgl 20 09 18.8 MYV iSgl 18 51 10.2 

i 20 09 22.9 Norwegian Sea, 61.7°N, 3.1°E. 
MYV iSn 20 10 09.0 Origin time = 18 48 29. 

iSgl 20 10 25.0 Solution from Bergen regional 
Norrbotten, Sweden, 66.1 °N, 22.0°E. bulletin. 
Origin time = 20 08 05. 
ML(UPP) = 2.9 (0.10) 3. II 22 UPP iP 20 02 49.7 
Solution from Helsinki regional UME iP 20 02 30.8 
bulletin. South of Honshu, Japan (h = N). 

II 20 UPP eP 20 44 23 II 23 UPP iP 19 30 26.7 
KIR eP 20 42 59 ipP 19 30 28.7 
UME iP 20 49 08.7 19 31 35.4 
South of Mariana Islands (h = N). micr sec 

p Z' 0.1 1.1 
20 UPP iP 23 08 38.7 c KIR iP 19 29 26.8 

i 23 08 41.4 ipP 19 29 28.6 
iPP 23 10 34 micr sec 
iS 23 15 41 pP z 0.3 1.1 
iSS 23 19 14 UME iP 19 29 57.7 

micr sec ipP 19 29 59.4 
i Z'0.4 0.8 Alaska. 
Mx z 51 20 h = 5 km (UPP,KIR,UME). 

KIR iP 23 07 50.9 c m = 5.9 (UPP,KIR). 
micr sec 

p Z' 0.4 0.7 II 23 UPP iP 21 48 47.7 
Mx z 55 15 KIR iP 21 48 46.4 

UME iP 23 08 11.4 c Sunda Strait (h = 80 km). 
iS 23 14 49 

Eastern USSR (h = 25 km). II 24 UPP iP 014244.5 
m = 6.4, M = 6.5 (UPP,KIR). KIR iP 01 41 56.1 

Eastern USSR (h = N). 
II 21 UPP iP 19 17 30.0 

KIR iP 19 16 40.5 II 24 UPP iP 18 21 57.7 
Eastern USSR (h = N). Burma (h = 100 km). 

II 21 UPP iP 20 46 48.0 24 KIR iPKP 21 00 05.7 
UME iP 20 46 33.9 Vanuatu Islands (h = 35 km). 
Luzon, Philippine Islands 
(h = 60 km). II 25 UPP iPKP 00 50 12.5 

micr sec 
II 21 UPP iP 23 24 08.1 PKP Z' 0.1 0.6 

UME iP ·23 24 06.3 South of Fiji Islands (h = 500 km). 
Afghanistan-USSR border region 
(h = 90 km). II 25 UPP iP 02 23 32.5 D 

ipP 02 23 37.3 
iPP 02 26 07.8 

(cont.) 



8 

UPP= Uppsala, KIR = Kiruna, UME = Umeil., UDD = Uddeholm, DEL= Delary, MYV = Myrviken 

1989 1989 
Apr. 25 (cont.) Apr. 25 (cont.) 

iS 02 31 47 Near coast of Guerrero, Mexico 
micr sec (h = 20 km). 

p Z' 1.6 1.3 m = 7.0, M = 6.8 (UPP,KIR). 
Mx z 18 17 

KIR iP 02 23 18.5 D 25 UPP iP 173003.7 
micr sec micr sec 

p Z' 1.3 1.6 p Z' 0.1 1.0 
Mx z 11 10 KIR iP 17 29 26.0 

UME iP 02 23 21.1 D micr sec 
ipP 02 23 25.9 p Z' 0.1 0.9 
iS 02 31 22 UME iP 172943.lC 

Sichuan Province, China. Near east coast of Honshu, Japan 
h = 15 km (UPP,UME). (h = 70 km). 
m = 6.9, M = 6.2 (UPP,KIR). m = 5.7 (UPP,KIR). 

" 25 UPP iP 03 24 03.1 " 26 UME iPKP 22 49 37.3 
Shichuan Province, China Kermadec Islands region 
(h = 10 km). (h = 130 km). 

" 25 KIR ePKP 03 30 17 " 27 UPP eP 00 19 05 
UME iP 03 30 24.0 Sichuan Province, China (h = N). 
Vanuatu Islands (h = 15 km). 

27 UPP iP 02 31 56.2 
" 25 UPP eP 03 33 35 i 02 31 56.8 

Tibet (h = N). iPP 02 34 52.3 
iS 02 41 36 

" 25 UPP eP 03 41 26 micr sec 
Tibet (h = 35 km). i Z' 0.8 1.2 

Mx z 7.3 30 
" 25 KIR iP 13 53 14.9 KIR iP 02 31 22.0 

Andreanof Islands, Aleutian Is. i 02 34 23.0 
(h = N). iPP 02 34 00.3 

micr sec 
" 25 UPP iP 14 41 49.9 i Z' 0.9 1.4 

iPP 14 45 18.5 Mx z 8.4 27 
iS 14 52 21 UME iP 02 31 36.2 

micr sec iPP 02 34 25.4 
p Z' 0.3 1.4 iS 02 41 05 
Mx z 38 18 South of Honshu, Japan (h = 90 km). 

KIR iP 14 41 33.9 m = 6.4, M = 5.8 (UPP,KIR). 
iPP 14 44 54.1 M uncorrected for focal depth. 

micr sec 
p Z' 15.7 4.5 27 UPP iP 02 51 25.3 
Mx z 36 19 KIR iP 02 51 11.3 

UME iP 14 41 46.5 UME iP 02 51 13.8 
i 14 41 54.0 Sichuan Province, China (h = 10 km). 
iPP 14 45 10.2 
iS 14 52 03 

(cont.) 
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UPP= Uppsala, KIR = Kiruna, UME = Ume<'l., UDD = Uddeholm, DEL= Delary, MYV = Myrviken 

1989 1989 
Apr. 27 UPP iP 041728.1 Apr. 28 UPP iP 04 07 18.7 

UME iP 041709.4 micr sec 
South of Honshu, Japan (h = 90 km). Mx z 1.8 10 

KIR micr sec 
II 27 UPP iP 04 30 49.3 Mx z 2.2 14 

UME iP 04 30 31.4 UME iP 04 07 57.7 
South of Honshu, Japan (h = 90 km). iS 04 12 22 

Aegean Sea (h = 25 km). 
" 27 UPP iPKP 09 53 25.3 M = 4.8 (UPP,KIR). 

South of Fiji Islands (h = 520 km). 
" 28 UPP Mx 05 06 

" 27 UPP iP 15 38 06.6 micr sec 
KIR iP 15 37 27.8 Mx z 1.2 22 

micr sec KIR Mx 05 05 
p Z' 0.1 1.0 micr sec 

UME iP 15 37 45.3 Mx z 1.4 20 
Near east coast of Honshu, Japan South Pacific Cordillera (h = 10 km). 
(h = 70 km). m = 5.7 (UPP,KIR). 

" 27 KIR iP 18 48 13.3 " 28 UPP iP 08 00 58.7 
UME iP 18 48 44.4 KIR iP 08 00 49.0 
Alaska (h = 5 km). UME iP 08 00 58.6 

El Salvador (h = 60 km). 
" 27 UPP iP 23 12 05.5 c 

iS 23 16 21 II 28 UPP iP 09 32 19.3 
micr sec Sichuan Province, China (h = 10 km). 

p Z' 0.2 1.4 
Mx z 3.0 10 28 UME iP 11 24 22.4 

KIR iP 23 13 11.2 South of Honshu, Japan (h = 120 km). 
micr sec 

p Z' 0.2 1.0 " 28 UPP eP 13 25 09 
Mx z 1.4 9 Sichuan Province, China (h = 10 km). 

UME iP 23 12 35.8 
iPP 23 13 19.8 " 28 UPP iP 13 35 32.2 
iS 23 17 19 iS 13 39 46 

Turkey (h = 15 km). micr sec 
m = 5.7, M = 5.0 (UPP,KIR). p Z' 0.1 1.2 

Mx z 4.0 9 
" 28 UPP Mx 03 25 KIR iP 13 36 38.3 

micr sec micr sec 
Mx z 1.4 21 p Z' 0.1 1.1 

KIR Mx 03 21 Mx z 2.1 11 
micr sec UME iP 13 36 03.9 

Mx z 1.7 22 iS 13 40 43 
Off coast of Jalisco, Mexico Turkey (h = 15 km). 
(h = 10 km). m = 5.4, M = 5.1 (UPP,KIR). 
M = 5.3 (UPP,KIR). 

" 28 UPP iP 14 44 51.5 
KIR iP 14 43 54.1 
UME iP 14 44 30.0 
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UPP= Uppsala, KIR = Kiruna, UME = Ume:i, UDD = Uddeholm, DEL= Delary, MYV = Myrviken 

1989 1989 
Apr. 28 UPP iP 17 51 26.7 Apr. 29 (cont.) 

iS 18 02 18 KIR iP 06 33 35.2 
micr sec micr sec 

Mx z 2.9 21 p Z' 0.1 0.9 
KIR iP 17 51 27.8 Mx z 2.1 19 

micr sec Eastern USSR (h = 30 km). 
p Z' 0.2 1.0 m = 5.7, M = 5.1 (UPP,KIR). 
Mx z 3.1 17 

UME iS 18 02 15 II 29 UPP iPKP 07 59 32.3 
Southern Sumatera (h = 30 km). micr sec 
M = 5.7 (UPP,KIR). PKP Z' 0.1 0.9 

South of Fiji Islands (h = 460 km). 
II 28 UPP iP 20 21 51.2 

iS 20 32 44 II 29 UPP iP 15 22 59.8 
micr sec micr sec 

Mx z 2.8 23 p Z' 0.1 0.9 
KIR iP 20 21 51.7 KIR iP 15 22 07.2 

micr sec UME iP 15 22 33.4 
p Z' 0.1 1.0 Andreanof Islands, Aleutian Is. 
Mx z 1.5 18 (h = N). 

Southern Sumatera (h = 30 km). 
M = 5.5 (UPP,KIR). II 30 UPP iP 05 15 41.7 

UME iP 05 16 20.0 
II 28 UPP ePKP 20 45 15 Aegean Sea (h = 20 km). 

micr sec 
Mx z 3.1 21 II 30 UPP iP 08 34 55.8 

KIR ePKP 20 45 29 iS 08 44 50 
micr sec micr sec 

Mx z 2.6 21 p Z' 0.2 1.6 
South Sandwich Islands region Mx z 6.4 19 
(h = 20 km). KIR iP 08 35 01.1 
M = 5.9 (UPP,KIR). micr sec 

p Z' 0.3 1.2 
II 28 UPP iP 21 22 56.8 Mx z 2.1 16 

KIR iP 21 22 57.6 UME iP 08 35 01.6 
micr sec iS 08 45 03 

p Z' 0.2 1.0 Near coast of Venezuela (h = 20 km). 
Southern Sumatera (h = 30 km). m = 6.0, M = 5.7 (UPP,KIR). 

II 29 UPP iP 01 16 13.8 II 30 UPP iP 11 14 32.6 
KIR iP 01 16 14.6 micr sec 
Southern Sumatera (h = 40 km). p Z' 0.1 0.8 

UME iP 11 14 21.0 
II 29 UPP iP 06 34 23.3 Sichuan Province, China (h = 45 km). 

micr sec 
p Z' 0.1 0.8 30 UPP i(PKP) 15 51 58.2 
Mx z 2.3 19 iSKPl 15 54 50.0 

(cont.) (cont.) 
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UPP= Uppsala, KlR = Kiruna, UME = Umell., UDD = Uddeholm, DEL= Delary, MYV = Myrviken 

1989 
Apr. 30 

II 30 

II 30 

(cont.) 
KIR iPKP 15 51 55.1 

iSKPl 15 54 25.9 
micr sec 

PKP Z' 0.2 1.2 
UME iPKP 15 52 02.7 

iSKPl 15 54 38.6 
Fiji Islands region (h = 570 km). 

UPP iP 23 15 37.0 
ipP 23 15 40.6 

micr sec 
p Z' 0.1 0.8 

KIR iP 23 15 23.1 
micr sec 

p Z' 0.1 0.8 
UME iP 23 15 25.7 

ipP 23 15 29.3 
Sichuan Province, China. 
h = 10 km (UPP,UME). 
m = 6.0 (UPP,KIR). 

UPP iP 23 54 23.1 
Qinghai Province, China (h = N). 

January 2, 1991 

Conny Holmqvist 
Ota Kulhanek 
Yueping Zhou 



SEISMOLOGICAL DEPARTMENT 
BOX 12019 
S-750 12 UPPSALA 
SWEDEN 
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BOX 2101 
750 02 UPPSALA 

SEISMOLOGICAL BULLETIN 

UPP S AL A, K I R U N A, U ME A, U D D E H 0 L M 

DELAR Y and MYR VIKEN 

Uppsala (UPP) 59°51.5'N, 17°37.6'E; h = 14 m 
Kiruna (KIR) 67°50.4'N, 20025.0'E; h = 390 m 
Ume<\ (UME) 63°48.9'N, 2D°14.2'E; h= 16 m 
Uddeholm (UDD) 60°05.4'N, 13°36.4'E; h=240m 
Delary (DEL) 56°28.2'N, 12°52.2'E; h = 150 m 
Myrviken (MYV) 62°56.5'N, 14°20.8'E; h = 345 m 

MAY 1 - 31, 1989 

1989 1989 
May 1 UME iP 01 37 51.1 May 1 (cont.) 

Volcano Islands region (h = N). KIR iP 21 09 54.0 
micr sec 

" 1 UPP iP 025229.1 Mx z 1.4 10 
UME iP 02 52 28.4 UME iP 21 09 17.3 
Hindu Kush region (h = 230 km). Southern Greece (h = 10 km). 

M = 4.8 (UPP,KIR). 
" 1 UPP iP 04 45 21.4 

UME iP 04 45 11.0 " 2 UPP iP 02 43 43.3 
KIR iP 02 43 26.3 

" 1 UPP iP 08 58 20.4 Talaud Islands (h = N). 
i 085822.1 
iPP 09 01 53.8 " 2 UPP iP 06 31 50.4 
iSKS 09 08 46 KIR iP 06 32 16.4 
iS 09 09 13 UME iP 06 32 08.1 

micr sec North Atlantic Ridge. 
i Z' 0.1 1.1 
Mx z 2.2 23 2 UPP iP 06 33 45.0 

KIR iP 08 58 21.6 micr sec 
08 58 27.0 Mx z 2.3 11 
micr sec KIR iP 06 34 11.8 

i Z'0.4 1.0 micr sec 
Mx z 1.1 15 p Z' 0.2 1.3 

UME iP 08 58 19.0 UME iP 06 34 02.1 
Southern Sumatera (h = 30 km). North Atlantic Ridge (h = 10 km). 
m = 6.3, M = 5.4 (UPP,KIR). 

" 2 UPP iP 09 37 15.4 
1 UPP iP 21 08 39.9 micr sec 

iS 21 12 38 Mx z 2.4 15 
micr sec (cont.) 

Mx z 1.4 9 
(cont.) 
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UPP= Uppsala, KIR = Kiruna, UME = Umell, UDD = Uddeholm, DEL= Delary, MYV = Myrviken 

1989 1989 
May 1 (cont.) May 3 (cont.) 

KIR iP 09 37 42.6 KIR iP 06 02 57.5 D 
micr sec micr sec 

p Z' 0.2 1.0 p Z' 2.1 1.8 
Mx z 5.2 22 Mx z 13 11 

UME iP 09 37 32.7 UME iP 06 02 59.8 D 
i 09 37 37.6 iS 06 11 01 

North Atlantic Ridge (h = 10 km). Sichuan Province, China (h = 15 km). 
M = 5.0 (UPP,KIR). m = 7.0, M = 6.3 (UPP,KIR). 

II 2 UPP iP 09 43 08.0 II 3 UPP iP 06 51 43.6 
KIR iP 09 42 52.5 micr sec 
UME iP 09 43 02.9 p Z' 0.1 0.7 
Near coast of Guerrero, Mexico KIR iP 06 51 30.6 
(h = 10 km). UME iP 06 51 33.0 

Sichuan Province, China (h = 10 km). 
II 2 UPP iP 23 11 29.6 

KIR iP 23 10 36.4 II 3 UPP micr sec 
UME iP 23 11 01.7 Mx z 1.2 22 
Near east coast of Kamchatka KIR iP 09 20 35.9 
(h = 60 km). micr sec 

Mx z 1.1 13 
II 3 KIR iP 03 05 33.4 Southern Iran (h = 10 km). 

UME iP 03 06 01.7 M = 4.7 (UPP,KIR). 
Southern Alaska (h = 10 km). 

II 3 UPP iP 09 20 35.2 
II 3 UPP iSgl 05 46 56.6 KIR iP 09 21 14.2 

KIR iSn 05 47 27.2 UME iP 09 20 49.8 
UME i 05 46 28.3 Southern Iran (h = N). 

iSn 05 46 51.1 
DEL iSn 05 46 13.5 II 3 UPP iP 10 02 13.9 
MYV iPn 05 44 31.8 KIR iP 10 02 00.6 

i 05 45 14.2 UME iP 10 02 03.3 
iSn 05 45 39.2 Sichuan Province, China (h = 10 km). 

Norwegian Sea, 61.4°N, 2.2°E. 
Origin time = 05 42 58. tt 3 UPP iP 14 32 06.8 
ML(UPP) = 3.0 1. KIR iP 14 31 41.9 
Solution from Bergen regional UME iP 14 31 52.1 
bulletin. Kuril Islands (h = N). 

II 3 UPP iP 060311.30 " 3 UPP iP 15 51 41.7 
iPP 06 05 22 i 15 51 43.0 
iS 06 11 24 iS 16 00 00 

micr sec micr sec 
p Z' 1.5 1.1 p Z' 1.6 1.1 
Mx z 21 18 Mx z 11 16 

(cont.) (cont.) 
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UPP= Uppsala, K.IR = Kiruna, UME = Ume!, UDO= Uddeholm, DEL= Delary, MYV = Myrviken 

1989 1989 
May 3 (cont) May 4 (cont.) 

KIR iP 15 51 28.2 D Off coast of northern California 
micr sec (h = 5 km). 

p Z' 0.2 0.9 
Mx z 7.3 14 II 4 KIR iPKP 13 33 16.0 

UME iP 15 51 31.0 D iSKPl 13 35 49.1 
iS 15 59 39 UME i(PKP) 13 33 12.5 

Sichuan Province, China (h = 10 km). iPKP 13 33 21.6 
m = 6.6, M = 6.0 (UPP,K.IR). iSKPl 13 36 00.2 

Fiji Islands region (h = 590 km). 
II 3 UPP iP 17 24 37.8 

UME iP 17 24 22.4 II 4 UPP iP 18 20 38.0 
i 18 20 40.1 

II 3 UPP iP 17 38 31.4 D Sichuan Province, China (h = 10 km). 
17 38 37.5 
micr sec II 4 UME iPgl 19 30 52.1 

p Z' 0.1 0.8 iSgl 19 30 59.6 
KIR iP 17 38 18.0 Coast of Vasterbotten, Sweden, 
UME iP 17 38 20.4 64.3°N, 20.6°E. 
Sichuan Province, China (h = 10 km). Origin time = 19 30 42. 

ML(UPP) = 2.5 1. 
II 3 UPP iP 17 40 32.0 Solution from Helsinki regional 

KIR iP 17 40 33.5 bulletin. 
UME iP 17 40 30.1 
Nicobar Islands region (h = N). " 4 UME iPgl 19 47 14.4 

iSgl 19 47 21.8 
" 3 UPP iP 17 44 25.0 Coast of Vasterbotten, Sweden, 

KIR iP 17 43 33.0 64.4°N, 20.6°E. 
UME iP 17 43 59.3 Origin time = 19 47 05. 
Andreanof Islands, Aleutian Is. ML(UPP) = 2.2 1. 
(h = 50 km). Solution from Helsinki regional 

bulletin. ,, 
3 UPP iP 18 56 46.6 

KIR iP 185649.l " 4 UPP iP 22 33 01.6 
UME iP 18 56 44.9 UME iP 22 32 58.4 
Nicobar Islands region (h = N). Tajik SSR (h = 55 km). 

" 4 KIR iP 00 34 15.1 " 5 UPP iPKPl 13 50 28.0 
UME iP 00 34 15.9 UME iPKPl 13 50 18.5 c 
Near coast of Venezuela (h = 15 km). Kermadec Islands region (h = 10 km). 

" 4 UPP iP 01 41 31.0 " 5 UPP iP 18 41 05.6 D 
micr sec ipP 18 43 18.3 

p Z' 0.1 1.0 iP'P' 19 05 56.2 
UME iP 01 41 20.4 micr sec 
Sichuan Province, China (h = 10 km). p Z' 0.3 1.2 

KIR iP 18 41 14.8 D 
" 4 UPP iP 03 49 28.4 ipP 18 43 27.9 

UME iP 03 49 11.8 micr sec 
(cont.) (cont.) 
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UPP= Uppsala, KIR = Kiruna, UME = UmeA, UDD = Uddeholm, DEL= Delary, MYV = Mytviken 

1989 1989 
May 5 (cont) May 7 UPP iP 13 45 18.3 

p Z' 0.6 1.1 UME iP 13 46 04.4 
UME iP 18 41 13.9 D Greece-Albania border region 

ipP 18 43 27.1 (h = 10 km). 
iP'P' 19 05 51.0 

Western Brazil. " 7 UME iP 15 43 56.9 
h = 590 km (UPP,KIR,UME). Adriatic Sea (h = 5 km). 
m = 6.7 (UPP,KIR). 

" 7 UPP iP 16 36 50.3 
II 6 UPP iP 02 51 49.3 i 16 36 58.5 

Burma-China border region KIR iP 16 36 02.2 
(h = 10 km). 16 36 10.3 

UME iP 16 36 31.1 
II 6 UPP iP 04 22 55.3 Eastern USSR (h = 25 km). 

Sichuan Province, China (h = 10 km). 
II 7 UPP iPKP 17 13 07.5 

II 6 UPP iP 06 40 21.9 Tonga Islands (h = N). 
Mindoro, Philippine Islands (h = N). 

II 8 UME iP ()() 00 27.2 
II 6 UPP iP 12 13 17.2 Honshu, Japan (h = 150 km). 

Rat Islands, Aleutian Islands 
(h = 40 km). II 8 UPP i(PKP) 14 46 53.8 

iPKP 14 46 56.3 
II 6 UPP iP 21 22 15.9 c iSKPl 14 49 47.9 

micr sec KIR i(PKP) 14 46 32.2 
p Z' 0.1 0.7 iPKP 14 46 46.9 

KIR iP 21 22 27.1 c iSKPl 14 49 26.9 
micr sec UME i(PKP) 14 46 43.6 

p Z' 0.2 0.7 iPKP 14 46 53.9 
UME il' 21 22 16.0 c iSKPl 14 49 35.3 
Hindu Kush region (h = 220 km). South of Fiji Islands (h = 550 km). 
m = 5. 7 (UPP,KIR). 

II 8 UPP iP 18 02 32.7 
II 7 UPP iP ()() 49 02.0 KIR iP 18 01 55.3 

iS ()() 57 51 UME iP 18 02 12.1 
micr sec Near east coast of Honshu, Japan 

p Z' 0.1 1.2 (h = 80 km). 
Mx z 3.5 14 

KIR iP ()() 48 52.5 " 8 UPP iP 23 29 47.2 
micr sec micr sec 

p Z' 0.2 1.3 p Z' 0.2 0.8 
Mx z 2.7 12 Mx z 0.6 15 

UME iP ()() 48 53.4 KIR iP 23 29 13.8 
iS ()() 57 35 micr sec 

Burma-China border region (h = N). p Z' 0.2 0.9 
m = 5.9, M = 5.6 (UPP,KIR). UME iP 23 29 28.1 

South of Honshu, Japan (h = 390 km). 
II 7 UPP iP 03 10 35.7 m = 5.8 (UPP,KIR). 

Sichuan Province, China (h = 10 km). 
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UPP= Uppsala, KIR = Kiruna, UME = UmeA, UDO= Uddeholm, DEL= Delary, MYV = MyIViken 

1989 1989 
May 9 UPP iP 02 38 04.5 May 12 KIR iP 23 26 35.7 

micr sec UME iP 23 26 50.9 
Mx z 1.6 17 Bonin Islands region (h = N). 

KIR iP 02 38 56.6 
micr sec II 13 UPP iP 03 43 37.9 

Mx z 0.8 15 iS 03 50 35 
UME iP 02 38 34.8 03 53 56.8 
Canary Islands region (h = 25 km). micr sec 
M = 4.8 (UPP,KIR). Mx z 12 13 

KIR eP 03 43 02 
II 10 UPP iP 01 43 04.0 03 43 04.7 

KIR iP 01 44 11.8 03 44 52.0 
Crete (h = 35 km). micr sec 

i Z' 0.5 1.9 
II 10 KIR iP 10 16 52.7 Mx z 3.8 10 

Off east coast of Honshu, Japan UME iP 03 43 14.4 
(h = N). i 03 43 17.0 

iS 03 49 54 
II 10 KIR iP 20 27 47.9 USSR-Mongolia border region 

Eastern Kashmir (h = 40 km). (h = 35 km). 
M = 5.8 (UPP,KIR). 

II 11 KIR iP 02 57 50.4 
UME iP 02 58 17.1 II 13 UPP iP 23 28 53.2 
Fox Islands, Aleutian Islands (h = N). KIR eP 23 28 41 

Qinghai Province, China (h = N). 
" 11 UPP iSgl 03 52 41.0 

KIR iPn 03 50 06.7 II 14 UPP iPKP 01 19 28.2 
iPgl 03 50 09.4 iPKPl 01 19 32.5 
iSn 03 50 42.6 iPKP2 01 19 36.8 
iSgl 03 50 51.8 micr sec 

UME iPgl 03 50 23.3 Mx z 23 25 
i 03 50 24.3 KIR iPKP 01 19 09.3 
iSn 03 50 58.5 micr sec 
iSgl 03 51 15.4 Mx z 12 21 

MYV iPn 03 50 07.8 UME iPKPl 01 19 20.5 
iSgl 03 50 58.0 Kermadec Islands (h = 45 km). 

Coast of central Norway, 66.5°N, M = 6.7 (UPP,KIR). 
ll.2°E. 
Origin time = 03 49 18. II 14 UPP iPKPl 08 22 04.1 
ML(UPP) = 3.4 (0.28) 4. UME iSKPl 08 24 48.6 
Solution from Bergen regional South of Fiji Islands (h = 510 km). 
bulletin. 

II 14 KIR iPdiff 09 24 12.8 
II 11 UPP iP 16 13 06.0 UME iPdiff 09 24 17.7 

KIR iP 16 12 20.6 Ceram Sea (h = N). 
UME iP 16 12 41.5 
Kuril Islands (h = 70 km). II 14 UPP iP 09 53 11.9 

micr sec 
" 12 UME ipP 22 38 19.9 Mx z 1.8 19 

Near coast of Nicaragua (h = 55 km). (cont.) 
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UPP= Uppsala, KIR = Kiruna, UME = UmeA, UDD = Uddeholm, DEL= Delary, MYV = Myrviken 

1989 1989 
May 14 (cont) May 15 UME iPKP 18 31 59.0 

KIR eP 09 53 38 Tonga Islands (h = 90 km). 
micr sec 

Mx z 2.1 16 II 15 UPP iP 19 35 31.0 
UME iP 09 53 23.8 micr sec 
Mid-Indian Rise (h = 10 km). p Z'0.1 1.0 
M = 5.5 (UPP,KIR). KIR iP 19 34 45.8 

micr sec 
II 14 UPP iP 11 51 37.6 p Z' 0.1 1.0 

KIR eP 11 51 58 UME iP 19 35 05.9 
UME eP 11 51 37 Kuril Islands (h = N). 
Western Kazakh SSR (h = N). m = 5.8 (UPP,KIR). 

14 UPP eP 22 59 44 15 UPP iP 21 34 50.6 
iS 23 04 19 KIR iP 21 34 03.2 

micr sec UME iP 21 34 24.8 
Mx z 2.5 10 Kuril Islands (h = N). 

KIR iP 22 59 47.3 
micr sec II 15 UPP iPKP 23 53 26.9 

Mx z 6.0 19 micr sec 
UME iP 22 59 47.5 Mx z 3.8 19 

iS 23 04 26 KIR iPKP 23 53 14.6 
North Atlantic Ocean (h = 10 km). micr sec 
M = 5.1 (UPP,KIR). Mx z 4.7 21 

UME iPKP 23 53 20.0 
II 15 UPP iP 09 27 31.2 Solomon Islands (h = 25 km). 

micr sec M = 6.0 (UPP,KIR). 
p Z' 0.1 1.0 

KIR iP 09 28 45.2 II 16 UPP iP 12 32 41.8 
UME iP 09 28 08.7 KIR eP 12 32 01 
Greece (h = 35 km). UME iP 12 32 22.4 

Off coast of Oregon (h = 10 km). 
II 15 UPP iP 10 05 45.4 

Kuril Islands (h = 35 km). II 16 UPP iP 15 36 19.8 
KIR iP 15 35 33.1 

II 15 KIR iP 12 01 04.0 Kuril Islands (h = N). 
UME iP 12 02 39.5 
MYV iP 12 01 30.0 " 16 UPP iP 16 11 59.4 
Jan Mayen Island region (h = 10 km). micr sec 

p Z' 0.1 1.0 
II 15 UPP iP 18 17 23.1 KIR iP 16 11 12.5 

KIR iP 18 16 59.1 micr sec 
micr sec p Z' 0.1 1.0 

p Z' 0.1 1.0 UME iP 16 11 34.6 
UME iP 18 17 07.6 Kuril Islands (h = N). 
Taiwan region (h = 45 km). m = 5.8 (UPP,KIR). 

II 15 KIR iP 18 29 26.6 II 16 UPP iP 17 15 13.6 
Halmahera (h = 110 km). KIR iP 17 14 17.8 

Kanai Peninsula, Alaska (h = 50 km). 
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UPP = Uppsala, KIR = Kiruna, UME = UmeA, UDO = Uddeholm, DEL = Delary, MYV = Myrviken 

1989 1989 
May 16 UPP Mx 18 58 May 18 UPP iP 22 13 43.7 

micr sec KIR iP 22 13 16.4 
Mx z 3.5 20 micr sec 

South Pacific Cordillera (h = 10 km). p Z' 0.2 1.5 
UME iP 22 13 27.4 

" 16 KIR iP 23 36 59.7 Mariana Islands region (h = 55 km). 
UME iP 23 37 26.0 
Fox Islands, Aleutian Islands (h = N). II 19 UPP iP 02 32 33.3 D 

iS 02 41 10 
II 17 UPP iP 05 13 21.2 micr sec 

iS 05 20 25 p Z' 0.5 0.8 
micr sec Mx z 4.7 26 

p Z' 0.1 1.0 KIR iP 02 31 39.3 
Mx z 11 23 micr sec 

KIR iP 05 12 32.6 p Z' 1.3 0.9 
micr sec Mx z 5.2 22 

p Z' 0.4 1.0 UME iP 02 32 06.4 D 
Mx z 19 17 iS 02 40 22 

UME iP 05 12 54.9 Fox Islands, Aleutian Islands 
iS 05 19 34 (h = 100 km). 

Eastern USSR (h = 30 km). m = 6.7, M = 5.5 (UPP,KIR). 
m = 5.9, M = 5.9 (UPP,KIR). M uncorrected for focal depth. 

II 17 UPP iP 18 29 38.9 II 19 UPP eP 03 00 53 
micr sec UME iP 03 01 10.4 

p Z' 0.1 1.0 
KIR iP 18 28 50.7 II 19 UPP iP 03 44 16.7 
UME iP 182913.1 KIR iP 03 44 02.4 
Kuril Islands region (h = N). Sichuan Province, China (h = N). 

II 18 KIR iSgl 02 43 03.1 II 19 KIR iPn 06 17 53.9 
UME iPgl 02 41 42.5 iSgl 06 18 48.6 

iSgl 02 41 59.7 UME iSn 06 19 30.4 
MYV iSgl 02 42 30.0 MYV i 06 19 36.6 
Lappland, Sweden, 64.6"N, 17.7°E. iSgl 06 19 47.0 
Origin time= 02 41 19. Norwegian Sea, 68.5°N, 11.l°E. 
ML(UPP) = 2.6 1. Origin time = 06 16 59. 
Solution from Helsinki regional ML(UPP) = 3.1 (0.31) 2. 
bulletin. Solution from Bergen regional 

bulletin. 
II 18 KIR iSn 03 38 56.2 

UME iSn 03 39 09.3 II 20 UME iPKP 06 18 46.5 
iSgl 03 39 30.6 Vanuatu Islands (h = N). 

MYV iSn 03 38 31.2 
Norwegian Sea, 65.9°N, 8.0°E. II 20 UPP iP 124043.1 
Origin time = 03 36 41. KIR iP 12 40 17.9 
ML(UPP) = 3.1 1. Southwestern Ryukyu Islands (h = N). 
Solution from Bergen regional 
bulletin. 



8 

UPP= Uppsala, KIR = Kiruna, UME = Umell, UDD = Uddeholm, DEL= Delary, MYV = Myrviken 

1989 1989 
May 20 UPP iP 13 09 25.6 May 21 KIR iP 19 36 51.7 

micr sec UME iP 19 36 56.8 
p Z' 0.1 0.8 Molucca Passage (h = 60 km). 

KIR iP 13 09 34.3 
micr sec " 21 KIR iP 19 43 15.3 

p Z' 0.1 0.7 UME iP 19 43 20.4 
UME iP 13 09 23.7 Molucca Passage (h = 80 km). 
Hindu Kush region (h = 210 km). 
m = 5.4 (UPP,KIR). " 21 UPP i(PKP) 22 14 53.8 

iSKPl 22 17 44.6 
" 20 UPP iPKP 16 21 24.7 KIR i(PKP) 22 14 40.1 

iPKPl 16 21 26.6 iPKP 22 14 49.3 
micr sec iSKPl 22 17 19.3 

Mx z 5.4 21 UME i(PKP) 22 14 41.3 
KIR iPKP 16 21 04.1 iPKP 22 14 56.7 

i 16 21 11.2 iSKPl 22 17 30.5 
micr sec Fiji Islands region (h = 580 km). 

Mx z 5.8 21 
UME iPKPl 16 21 14.5 " 22 UPP eP 00 19 24 
Kermadec Islands (h = 30 km). iS 00 23 39 
M = 6.3 (UPP,KIR). micr sec 

Mx z 2.2 20 
" 20 UPP iP 20 49 21.3 KIR iP 00 19 18.8 

i 20 49 41.5 micr sec 
iS 20 53 44 Mx z 1.1 13 

micr sec UME iP 00 19 23.5 
p Z' 0.5 1.5 iS 00 23 44 
Mx z 3.8 19 North Atlantic Ocean (h = 10 km). 

KIR iP 20 50 11.4 M = 4.5 (UPP,KIR). 
micr sec 

p Z' 0.2 1.0 " 22 UPP iP 02 07 12.8 
Mx z 1.6 11 iS 02 11 26 

UME iP 20 49 41.0 micr sec 
iS 20 54 22 Mx z 3.7 21 

Turkey (h = 40 km). KIR iP 02 07 09.5 
m = 5.8, M = 4.9 (UPP,KIR). micr sec 

Mx z 1.9 15 
" 21 UPP iPKPl 04 23 24.7 UME iP 02 07 13.5 

iPKP2 04 23 30.2 iS 02 11 29 
UME iPKPl 04 23 13.9 c North Atlantic Ocean (h = 10 km). 
Kermadec Islands region (h = 50 km). M = 4.7 (UPP,KIR). 

" 21 UPP iPKPl 06 41 07.6 " 22 KIR iP 02 23 29.1 
UME iPKPl 06 40 51.6 UME iP 02 23 47.5 
Kermadec Islands region (h = 40 km). North Atlantic Ocean (h = 10 km). 

" 21 KIR iP 13 14 21.4 " 22 KIR iP 02 34 18.2 
UME iP 13 15 04.5 UME iP 02 34 23.5 

North Atlantic Ocean (h = 10 km). 
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UPP= Uppsala, KIR = Kiruna, UME = UmeA, UDO= Uddeholm, DEL= Delary, MYV = Myrviken 

1989 1989 
May 22 UPP iP 02 43 47.4 May 22 UPP iP 08 12 42.5 

iS 02 48 04 iS 08 16 58 
micr sec micr sec 

Mx z 1.5 22 Mx z 1.9 20 
KIR iP 02 43 42.6 KIR iP 08 12 37.5 

micr sec micr sec 
p Z' 0.2 1.8 p Z'0.4 1.8 
Mx z 1.2 16 Mx z 1.5 14 

UME iP 02 43 46.6 UME iP 08 12 41.9 
iS 02 48 06 iS 08 17 01 

North Atlantic Ocean (h = 10 km). North Atlantic Ocean (h = 10 km). 
M = 4.4 (UPP,KIR). M = 4.5 (UPP,KIR). 

" 22 UME iP 02 41 55.5 " 22 KIR iP 09 33 06.8 
North Atlantic Ocean (h = 10 km). North Atlantic Ocean (h = 10 km). 

" 22 UPP iP 02 51 44.2 " 22 UPP iP 10 55 40.2 
KIR iP 02 51 41.1 KIR iP 10 55 35.1 

micr sec North Atlantic Ocean (h = 10 km). 
p Z' 0.1 1.5 

UME iP 02 51 43.5 " 22 UPP iP 11 18 31.1 
North Atlantic Ocean (h = 10 km). micr sec 

Mx z 1.4 21 
" 22 KIR iP 03 14 09.1 KIR iP 11 17 37.3 

UME iP 03 14 11.9 micr sec 
North Atlantic Ocean (h = 10 km). p Z' 0.1 1.0 

Mx z 1.0 17 
" 22 KIR iP 03 17 59.6 UME iP 11 18 02.2 

UME iP 03 18 03.5 Off east coast of Kamchatka 
North Atlantic Ocean (h = 10 km). (h = 40 km). 

M = 5.0 (UPP,KIR). 
" 22 KIR iP 04 11 26.6 

UME iP 04 11 32.0 " 22 UPP iSgl 12 17 02.0 
North Atlantic Ocean (h = 10 km). KIR i 12 16 53.2 

iSgl 12 17 27.2 
" 22 UPP iP 04 26 02.4 UME iPgl 12 15 17.9 

iS 04 30 24 iSgl 12 15 28.6 
KIR iP 04 25 58.4 MYV iPgl 12 16 01.0 
UME iP 04 26 03.9 i 12 16 27.8 

iS 04 30 23 iSgl 12 16 40.0 
North Atlantic Ocean (h = 10 km). Coasi of Southwestern Finiand, 
M = 4.4 (UPP,KIR). 63.2°N, 21.4°E. 

Origin time = 12 15 02. 
" 22 KIR iP 04 50 40.6 ML(UPP) = 2.7 (0.13) 3. 

UME iP 04 50 42.5 Felt. 
North Atlantic Ocean (h = 10 km). Solution from Helsinki regional 

bulletin. 
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UPP= Uppsala, KIR = Kiruna, UME = Ume4, UDD = Uddeholm, DEL= Delary, MYV = Myrviken 

1989 1989 
May 22 UPP iP 13 36 54.2 May 23 UPP iSgl 17 04 01.5 

KIR iP 13 36 00.4 DEL eSgl 17 04 37 
Near east coast of Kamchatka MYV iSgl 17 03 03.0 
(h = N). Southern Noiway, 61.8°N, 7.4°E. 

Origin time = 17 01 20. 
II 22 UPP iP 19 34 18.8 Solution from Bergen regional 

KIR iP 19 34 15.1 bulletin. 
UME iP 193411.4 
Nepal (h = 35 km). II 23 UPP ePKP 17 31 43 

micr sec 
II 23 KIR iPgl 03 45 41.1 Mx z 3.5 23 

iSgl 03 46 19.3 KIR ePKP 17 31 40 
UME iSgl 03 46 51.3 micr sec 
MYV iSgl 03 46 39.8 Mx z 2.4 20 
Coast of central Noiway, UME iPKPl 17 31 41.0 
66.6°N, 13.7°E. North of Macquarie Island 
Origin time = 03 44 48. (h = 10 km). 
ML(UPP) = 2.4 (0.04) 3. M = 6.0 (UPP,KIR). 
Solution from Bergen regional 
bulletin. II 24 UPP iPKPl 00 11 01.7 

UME iPKPl 00 10 45.0 
II 23 UPP iPKP 11 14 41.4 Kennadec Islands (h = 90 km). 

micr sec 
PKP Z' 0.2 1.5 II 24 UPP iP 00 12 56.3 
Mx z 440 24 UME iP 00 12 39.8 

KIR iPKP 11 14 39.1 
micr sec II 24 UPP iPKP2 02 35 35.1 

Mx z 435 21 UME iPKP2 02 35 27.4 
UME iPKP 11 14 41.1 Macquarie Islands region (h = 10 km). 

iPKPl 11 44 50.7 
Macquarie Islands region II 24 UPP iP 02 37 29.8 
(h = 10 km). KIR iPKPl 02 36 59.9 
M = 8.2 (UPP,KIR). UME iPKPl 02 37 02.6 

iPKP2 02 37 21.8 
II 23 UPP iPKP2 114447.5 Macquarie Islands region (h = 10 km). 

UME iPKP2 11 44 39.5 
North of Macquarie Island II 24 UME iPKP2 08 04 39.8 
(h = 10 km). Macquarie Islands region (h = 10 km). 

II 23 UPP iPKP2 14 30 07.1 II 24 KIR iPdiff 08 19 22.8 
UME iPKP2 14 29 58.7 UME iPdiff 08 19 26.3 
Macquarie Islands region Sulawesi (h = 20 km). 
(h = 10 km). 

II 24 UPP iP 13 41 29.2 D 
II 23 UPP iPKP2 16 28 26.2 13 41 36.2 

UME iPKP2 16 28 18.2 13 49 46 
Macquarie Islands region iP'P' 14 10 50.3 
(h = 10 km). (cont.) 
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UPP= Uppsala, KIR = Kiruna, UME = Ume4, UDD = Uddeholm, DEL= Delary, MYV = Myrviken 

1989 1989 
May 24 (cont.) May 25 UPP iPKP2 01 15 22.1 

micr sec 01 15 26.5 
p Z' 0.3 1.2 micr sec 
i Z'0.4 1.1 Mx z 1.5 22 
Mx z 18 19 KIR iPKP 01 14 45.4 

KIR iP 13 40 33.5 D micr sec 
13 40 40.7 Mx z 1.4 20 
micr sec UME iPKPl 01 14 56.3 

p Z' 1.0 2.0 iPKP2 01 15 14.2 
i Z' 1.0 1.5 Macquarie Islands region (h = 10 km). 
Mx z 11 13 M = 5.8 (UPP,.KIR). 

UME iP 13 4l 03.6 
i 13 41 06.3 " 25 UPP iPKP2 05 03 42.4 

Komandorsky Islands region UME iPKP2 05 03 34.5 
(h = 20 km). Macquarie Islands region (h = 10 km). 
m = 6.5, M = 6.1 (UPP,.KIR). 

" 25 UPP iPKP2 05 17 18.6 
" 24 UPP iPKP2 15 41 36.1 UME iPKPl 05 16 50.6 

UME iPKP2 15 41 27.5 iPKP2 05 17 01.9 
North of Macquarie Island Kennadec Islands region 
(h = 10 km). (h = 190 km). 

" 24 UPP iP 15 53 46.7 D " 25 UME iPKP 07 05 59.7 
micr sec Kennadec Islands region (h = N). 

p Z' 0.1 1.0 
KIR iP 15 52 51.0 D " 25 UPP iPKP2 09 59 54.5 

micr sec UME iPKP2 09 59 46.6 
p Z' 0.1 1.0 Macquarie Islands region (h = 10 km). 

UME iP 15 53 17.6 
Komandorsky Islands region " 25 UPP iPKP2 11 58 05.0 
(h = 35 km). UME iPKP2 11 57 57.3 

Macquarie Islands region (h = 10 kni). 
" 24 KIR iP 16 48 23.3 

UME iP 16 49 02.3 " 25 UPP iPKP 12 14 32.2 
North of Sevemaya Zemlya i 12 14 48.2 
(h = 10 km). KIR iPdiff 12 10 03.2 

ePKP 12 14 17 
" 24 UPP iP 18 05 01.7 UME iPKP 12 14 29.0 

iS 18 09 42 Banda Sea (h = 170 km). 
micr sec 

Mx z 1.8 19 " 25 UPP iPKP2 13 21 11.0 
KIR eP 18 05 01 KIR iPKPl 13 20 40.6 

micr sec Off e. coast of N. Island, N.Z. 
Mx z 1.5 18 (h = 290 km). 

UME iP 18 05 04.3 
North Atlantic Ocean (h = 10 km). " 25 UPP iPKPl 13 47 36.9 
M = 4.6 (UPP,KIR). UME iPKPl 13 47 25.9 

South of Kermadec Islands 
(h = 170 km). 
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UPP= Uppsala, KIR = Kiruna, UME = UmeA, UDD = Uddeholm, DEL= Delary, MYV = Myrviken 

1989 1989 
May 25 KIR iP 19 06 41.2 May 27 (cont.) 

North Atlantic Ocean (h = 10 km). Mx z 6.1 17 
KIR iP 20 16 24.7 c 

II 25 UPP iP 20 24 22.6 micr sec 
KIR iP 20 24 29.3 p Z' 0.2 1.0 
Near 1slan.ds, AleQtian Islands UME iP 20 16 00.0 
(h = N). iS 20 21 57 

Iran (h = 30 km). 
II 26 UPP iP 01 16 27.2 m = 5.9 (UPP,KIR). 

KIR iP 01 16 27.0 
Southern Xinjiang, China " 27 UPP iP 20 43 14.3 
(h = 35 km). Iran (h = 30 km). 

II 27 UPP iP 02 56 24.9 " 27 UPP iP 21 39 07.7 
KIR iP 02 56 08.0 Southern Iran (h = N). 
UME iP 02 56 13.3 
Mindoro, Philippine Islands " 28 UME iP 01 01 29.6 
(h = 180 km). 

" 28 UME iPKP 03 14 12.2 
II 27 UPP iP 04 24 51.9 Northern Territory, Australia 

Sichuan Province, China (h = N). (h = 10 km). 

' . 
" 27 UPP Mx 04 30 " 28 UME iP 05 46 46.5 

micr sec Off east coast of Honshu, Japan 
Mx z 5.1 26 (h = 40 km). 

KIR Mx 04 24 
micr sec II 29 UPP iP 04 14 41.7 

Mx z 2.8 27 Ryukyu Islands (h = 25 km). 
South Pacific Cordillera 
(h = 10 km). " 29 UPP iP 05 20 11.5 
M = 6.1 (UPP,KIR). Sichuan Province, China (h = N). 

" 27 UPP iP 044711.1 II 29 UPP iP 05 53 48.9 
Iran (h = 40 km). 

" 27 UPP iPdiff 08 45 35.7 
UME iPdiff 08 45 22.6 " 29 UPP iP 08 40 46.l 
West Irian (h = 50 km). UME iP 08 40 00.4 

Hokkaido, Japan region (h = 70 km). 
II 27 UPP iPKP2 14 48 07.6 

KIR iPKP2 14 47 43.0 II 29 UPP iP 22 01 54.4 
UME iPKPl 14 47 45.2 UME iP 22 01 51.6 

iPKP2 14 47 59.2 Guatemala (h = 25 km). 
North of Macquarie Island 
(h = 10 km). " 30 UPP iP 14 03 21.6 

iS 14 13 32 
" 27 UPP iP 20 15 45.6 c KIR iP 14 03 07.3 

iS 20 21 28 UME iP 14 03 16.7 
micr sec Chiapas, Mexico (h = 140 km). 

p Z' 0.2 0.8 
(cont) 
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UPP= Uppsala, KIR = Kiruna, UME = UmeA, UDO= Uddeholm, DEL= Delary, MYV = Myrviken 

1989 
May 30 

II 31 

UPP iP 20 23 52.2 
Sichuan Province, China (h = N). 

UPP iPKPl 06 14 25.2 
iPKP2 06 14 44.9 

micr sec 
Mx z 6.9 21 

KIR iPKP 06 14 05.0 
iPKPl 06 14 12.1 

micr sec 
Mx z 4.6 22 

UME iPKP 06 14 08.7 
iPKPl 06 14 17.3 

South Island, New Zealand 
(h = 25 km). 
M = 6.3 (UPP,KIR). 

January 17, 1991 

Conny Holmqvist 
Ota Kulhanek 
Klaus Meyer 



SEISMOLOGICAL DEPARTMENT 
BOX 12019 
S-750 12 UPPSALA 
SWEDEN 

SEtSMOLOG1SKA AVDELNINGEN 
BOX 2101 
750 02 UPPSALA 

SEISMOLOGICAL BULLETIN 

U PP S AL A, K I R UN A, UM E A, U D D E H 0 L M 

DELAR Y and MYR VIKEN 

Uppsala (UPP) 59°51.5'N, l7°37.6'E; h= 14 m 
Kiruna (KIR) 67°50.4'N, 20"25.0'E; h = 390 m 
Umec\ (UME) 63°48.9'N, 20"14.2'E; h= 16 m 
Uddeholm (UDD) 60°05.4'N, 13°36.4'E; h=240m 
Delary (DEL) 56°28.2'N, 12°52.2'E; h = 150 m 
Myiviken (MYV) 62°56.5'N, 14°20.8'E; h = 345 m 

JUNE 1 - 30, 1989 

1989 1989 
June 1 UME iP 04 50 43.9 June 3 UPP iP 23 24 08.2 

Near east coast of Honshu, Japan UME iP 23 23 48.9 
(h = 70 km). Near s. coast of southern Honshu 

(h = 390 km). 
" 1 UPP iSn 16 16 03.4 

DEL iSgl 16 17 01.5 " 4 UPP iP 013204.7 
MYV iSgl 16 15 27.0 Sichuan Province, China (h = 10 km). 
Southern Nmway, 61.9°N, 7.4°E. 
Origin time = 16 13 44. " 4 UPP iP 02 17 56.4 
Solution from Bergen regional KIR iP 02 17 33.1 
bulletin. UME ii> 02 17 41.8 

Taiwan (h = 40 km). 
" 2 KIR iP 02 07 31.2 

UME iP 02 08 21.8 " 4 UME iP 22 55 22.8 
Greenland Sea, 79.0"N, 7.2°E. Bonin Islands region (h = 40 km). 
Origin time = 02 04 46. 
Solution from Helsinki regional " 5 UPP iP 01 42 j09.2 
bulletin. Sichuan Province, China (h = 10 km). 

" 
2 UPP iP 19 00 10.8 " 5 UPP eP 18 00 05 

KIR iP 18 59 53.6 KIR iP 17 58 37.6 
Luzon, Philippine Islands UME iP 17 59 24.2 
(h = 45 km). North of Svalbard (h = 10 km). 

" 3 KIR iP 00 11 37.9 " 5 KIR iP 22 26 20.3 
Hokkaido, Japan region (h = 55 km). UME iP 22 26 26.1 

North Atlantic Ocean (h = 10 km). 
3 UPP iP 00 30 36.7 

KIR iP ()() 31 15.7 " 6 UPP iP 07 37 55.8 
Iran (h = 35 km). KIR iP 07 37 27.7 c 

micr sec 
3 KIR eP 02 21 33 p Z' 0.3 1.0 

UME iP 07 37 39.7 
Mariana Islands (h = 60 km). 
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UPP= Uppsala, KIR::;: KifUll~. ~~~ Ume<'l, UDD = Uddeholm, DEL= Delary, MYV = Myrviken 
i ~ .. , J ~-' ·~ ••• , 

1989 1989 
June 6 UPP iP 08 34 00.0 June 8 UPP iP 13 58 15.9 

UME iP 08 33 40.8 micr sec 
South of Honshu, Japan Mx z 0.7 11 
(h = 450 km). KIR iP 13 57 53.0 

micr sec 
" 6 UPP iPKPl 13 37 14.8 Mx z 1.0 12 

UME iPKPl 13 37 03.0 Taiwan (h = 25 km). 
Kennadec Islands (h = 240 km). M = 5.2 (UPP,KIR). 

" 6 UPP eP 21 37 40 " 8 UDD iSgl 16 37 34.4 
North Atlantic Ocean (h = 25 km). MYV iSgl 16 37 37.8 

Southern Norway, 61.8°N, 7.4°E. 
" 7 UPP iP 12 29 00.2 Origin time= 16 35 53. 

micr sec ML(UPP) = 2.2 1. 
Mx z 0.8 19 Solution from Bergen regional 

KIR iP 12 29 38.4 bulletin. 
micr sec 

Mx z 1.1 15 " 9 UPP eP 08 17 41 
UME iP 12 29 15.6 KIR iP 08 16 29.2 
Eastern Gulf of Aden (h = 10 km). micr sec 
M = 4.9 (UPP,KIR). p Z' 0.1 1.0 

Jan Mayen Island region (h = 10 km). 
" 7 UPP iP 19 50 45.9 c 

iS 19 54 50 " 9 KIR iP 09 48 30.7 
micr sec Jan Mayen Island region (h = 10 km). 

p Z' 0.2 0.7 
Mx z 2.6 14 " 9 KIR iP 11 25 35.6 

KIR iP 19 51 59.4 
19 52 08.9 " 9 UPP iP 12 22 59.4 
micr sec iS 12 25 56 

Mx z 2.0 13 micr sec 
UME iS 19 55 49 p Z' 0.1 1.1 
Greece (h = 25 km). Mx z 15 13 
M = 4.8 (UPP,KIR). KIR iP 12 21 48.0 c 

micr sec 
" 7 KIR iP 22 00 17.0 p Z' 0.7 1.1 

Mindanao, Philippine Islands Mx z 30 14 
(h = 170 km). Jan Mayen Island region (h = 10 km). 

" 8 KIR iP 06 34 29.5 " 9 KIR iP 12 28 12.9 
Ethiopia (h = 20 km). Jan Mayen Island region (h = 10 km). 

" 8 UPP Mx 11 11 " 9 UPP iP 14 56 28.1 
micr sec KIR iP 14 56 13.3 

Mx z 2.0 21 Sichuan Province, China (h = 10 km). 
KIR Mx 11 07 

micr sec " 9 KIR iPdiff 15 47 28.0 
Mx z 1.7 19 Bali Sea (h = 250 km). 

Tonga Islands (h = 25 km). 
M = 5.8 (UPP,KIR). II 9 UPP iP 17 04 51.3 

KIR iP 17 04 22.1 
Mariana Islands (h = 150 km). 
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UPP = Uppsala, KIR = Kiruna, UME = UmeA, UDD = Uddeholm, DEL = Delary, MYV = Myrviken 

1989 1989 
June 9 UPP iP 18 11 41.9 June 12 UPP iSKPl 06 09 18.0 

micr sec KIR iPKP 06 06 02.2 
p Z' 0.1 1.3 Vanuatu Islands (h = 250 km). 

KIR iP 18 11 43.4 
micr sec II 12 UPP iPKP 13 31 23.5 

p Z' 0.1 1.0 iPKPl 13 31 26.2 
Southern Xinjiang, China (h = N). iPKP2 13 31 30.7 
m = 5.4 (UPP,KIR). KIR ePKP 13 31 04 

Kermadec Islands (h = 80 km). 
II 10 UPP iP 04 56 46.7 

micr sec II 12 KIR iSKPl 18 43 37.2 
Mx z 0.6 11 Tonga Islands region (h = 70 km). 

KIR iP 04 55 35.1 
micr sec II 13 UPP iP 09 03 55.8 D 

p Z' 0.2 1.0 micr sec 
Mx z 1.6 15 p Z' 0.1 0.7 

Jan Mayen Island region (h = 10 km). KIR iP 09 03 22.3 D 
micr sec 

II 11 UPP iPKP2 12 42 15.3 p Z' 0.1 0.8 
North of Macquarie Island South of Honshu, Japan (h = 390 km). 
(h = 10 km). m = 5.6 (UPP,KIR). 

II 11 UPP iP 13 32 22.8 D II 13 UDD iSgl 22 33 08.9 
i 13 32 31.5 Southern N01way, 61.8°N, 7.5°E. 
iS 13 38 40 Origin time = 22 31 24. 

micr sec ML(UPP) = 2.4 1. 
Solution from Bergen regional 

Mx z 8.7 19 bulletin. 
KIR iP 13 32 49.2 D 

13 32 58.1 II 14 UPP iP 00 39 59.8 
micr sec KIR iP 00 39 06.2 

p Z' 0.8 2.0 Andreanof Islands, Aleutian Is. 
Mx z 5.7 20 (h = N). 

North Atlantic Ridge (h = 10 km). 
m = 6.2, M = 5.5 (UPP,KIR). II 14 UPP iP 00 46 57.7 c 

micr sec 
11 UPP iP 13 52 42.9 p Z' 0.1 1.0 

Eastern India (h = N). KIR iP 00 46 04.6 
UME iP 00 46 20.7 

II 12 UPP iP 00 14 35.3 c i 00 46 36.0 
i 00 14 50.5 Andreanof Islands, Aleutian Is. 
iS 00 22 56 (h = N). 
micr sec 
p Z' 0.7 1.1 14 UPP iP 10 17 28.7 
Mx z 3.4 21 

KIR iP 00 14 33.6 c II 14 UPP ipP 10 31 17.4 
00 14 48.9 KIR iP 10 30 19.3 
micr sec i 10 30 47.4 

Mx z 3.7 21 South of Mariana Islands. 
Bangladesh (h = 5 km). h = 110 km (KIR,UME). 
m = 6.6, M = 5.5 (UPP,KIR). 
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UPP= Uppsala, KIR = Kiruna, UME = Ume4, UDO= Uddeholm, DEL= Delary, MYV = Myrviken 

1989 1989 
June 14 UPP iP 18 12 12.1 June 16 (cont.) 

iS 18 16 42 micr sec 
micr sec p Z' 0.1 0.9 

p Z' 0.1 0.9 Mx z 1.0 18 
Mx z 3.7 14 KIR iP 11 00 41.1 

KIR iP 18 13 18.9 c micr sec 
micr sec p Z' 0.1 1.0 

p Z' 0.2 1.0 Kodiak island region (h = 60 km). 
Crete (h = 15 km). m = 5.8 (UPP,KIR). 
m = 5.7 (UPP,KIR). 

II 16 UPP iP 20 23 40.3 
II 14 UPP iP 21 55 51.8 iS 20 32 44 

21 56 02.3 micr sec 
micr sec Mx z 3.7 24 

p Z' 0.1 1.0 KIR iP 20 23 28.8 
KIR iP 21 55 09.4 Southeast Asia (h = N). 

i 21 55 20.5 
Off east coast of Honshu, Japan. II 16 UPP iP 23 53 45.9 D 
h = 40 km (UPP,KIR,UME). ipP 23 55 12.7 

iS 24 02 57 
II 14 KIR iP 22 50 02.5 micr sec 

Mid-Indian Rise (h = 10 km). p Z' 1.9 1.5 
Mx z 3.3 12 

II 15 UPP iP 12 22 54.2 KIR iP 23 53 11.9 D 
KIR iP 12 22 00.6 iS 24 01 52.8 
Andreanof Islands, Aleutian Is. micr sec 
(h = N). p Z' 0.9 1.1 

Mx z 2.7 12 
II 15 UPP iP 16 04 14.9 South of Honshu, Japan. 

KIR iP 16 04 17.4 h = 400 km (UPP). 
Northern Colombia (h = 160 km). m = 6.5, M = 5.7 (UPP,KIR). 

M uncorrected for focal depth. 
II 15 KIR eP 19 45 43 

South of Panama (h = 10 km). II 17 UPP iP 01 15 17.6 
KIR iP 01 14 24.2 

II 16 UPP iP 04 30 16.2 c Andreanof Islands, Aleutian Is. 
micr sec (h = N). 

p Z' 0.1 1.1 
KIR iP 04 29 23.1 II 17 UPP eSgl 10 18 19 
Off east coast of Kamchatka (h = N). UDO iSgl 10 17 17.9 

MYV iSgl 10 17 31.6 
II 16 UPP iP 07 31 54.1 Norwegian Sea, 60.9°N, 3.5°E. 

KIR iP 07 31 27.6 Origin time = 10 14 41. 
micr sec ML(UPP) = 2.6 1. 

p Z' 0.1 1.0 Solution from Bergen regional 
Mariana Islands (h = 70 km). bulletin. 

II 16 UPP iP 11 01 37.8 D 
iS 11 09 57 
eP'P' 11 30 26 

(cont.) 
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UPP= Uppsala, KIR = Kiruna, UME = UmeA, UDO= Uddeholm, DEL= Delary, MYV = Myrviken 

1989 1989 
June 17 UPP Mx 17 22 June 22 UPP iPKP ()() 10 02.0 

micr sec iSKPl ()() 13 32.2 
Mx z 0.7 13 Fiji Islands region (h = 180 km). 

KIR Mx 17 22 
micr sec " 22 UPP iP 11 17 54.9 

Mx z 1.8 16 Ryukyu Islands (h = 35 km). 
Souther Iran (h = N). 
M = 4.8 (UPP,KIR). " 22 UPP iP 212648.6 

Southern Nevada. 
II 17 UPP iP 20 58 23.4 Underground explosion. 

micr sec 
Mx z 0.9 17 " 23 UPP iP 12 13 16.9 

KIR iP 20 58 04.7 Volcano Islands region (h = 170 km). 
micr sec 

Mx z 0.9 16 " 24 UPP iP 03 15 28.0 
Central Mid-Atlantic Ridge micr sec 
(h = 10 km). p Z' 0.1 1.0 
M = 5.1 (UPP,KIR). Turkey (h = 40 km). 

" 18 UPP iP 05 14 00.2 " 24 UDO iPgl 12 14 35.1 
KIR iP 05 12 25.6 iSgl 12 15 22.2 

micr sec Southern Norway, 61.8°N, 7.3°E. 
p Z' 0.2 1.0 Origin time= 12 13 37. 

Greenland Sea (h = 10 km). ML(UPP) = 2.4 1. 
Solution from Bergen regional 

" 18 UPP iP 14 17 53.0 D bulletin. 
micr sec 

p Z' 0.2 1.2 " 25 UPP iP 09 21 42.7 
Mx z 0.9 16 Kuril Islands (h = N). 

KIR iP 14 17 56.1 D 
micr sec II 25 UPP iP 11 24 22.3 

p Z' 0.3 1.0 North Atlantic Ridge (h = 10 km). 
Mona Passage (h = 60 km). 
m = 6.1 (UPP,KIR). " 25 UPP iP 20 50 44.9 

iS 21 01 46 
II 20 UPP iP 05 52 28.8 D micr sec 

ipP 05 52 41.2 Mx z 7.7 21 
micr sec KIR micr sec 

p Z' 0.1 1.0 Mx z 6.4 22 
Near Islands, Aleutian Islands. Near coast of Ecuador (h = 15 km). 
h = 50 km (UPP,UME). M = 6.0 (UPP,KIR). 

II 20 UPP iP 18 18 27.8 II 26 UPP iP 03 40 54.2 
micr sec iS 03 51 36 

p Z' 0.1 1.0 micr sec 
Near Islands, Aleutian Islands Mx z 5.4 21 
(h = N). KIR micr sec 

Mx z 7.0 22 
II 20 UPP iP 23 53 05.4 Hawaii (h = 10 km). 

South Indian Ocean (h = 10 km). M = 6.0 (UPP,KIR). 
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UPP = Uppsala, KIR = Kiruna, UME = Ume4, UDO = Uddeholm, DEL = Delary, MYV = Myrviken 

1989 1989 
June 26 UPP iP 10 45 37.4 June 28 UPP iP 12 18 53.3 

micr sec Burma-India border region 
Mx z 9.6 14 (h = 80 km). 

KIR micr sec 
Mx z 12 17 II 28 UDO iSgl 21 54 03.5 

Azores Islands (h = 10 km). Southern Norway, 61.8°N, 7.4°E. 
M = 5.7 (UPP,KIR). Origin time= 21 52 20. 

Solution from Bergen regional 
II 26 UPP iP 15 07 18.1 bulletin. 

Hindu Kush region (h = 120 km). 
" 29 UPP iP 05 38 52.5 

27 UPP iP 07 21 22.2 Southern Sumatera (h = 40 km). 
micr sec 

Mx z 1.5 22 II 29 UPP iP 07 04 16.8 
KIR micr sec Guatemala (h = 5 km). 

Mx z 1.3 19 
Andreanof Islands, Aleutian Is. 29 KIR iP 17 32 41.5 
(h = N). i 17 32 50.7 
M = 5.1 (UPP,KIR). North Atlantic Ocean (h = 15 km). 

II 27 UPP Mx 19 23 II 29 UPP iP 17 35 53.6 
micr sec KIR iP 17 37 40.2 

Mx z 1.9 20 Poland (h = 15 km). 
KIR Mx 19 34 

micr sec II 30 UPP iP 16 35 32.8 
Mx z 1.7 22 KIR iP 16 34 55.4 

South Pacific Cordillera (h = 10 km). Near s. coast of Honshu, Japan 
M = 5.9 (UPP,KIR). (h = 40 km). 

II 27 UPP iP 07 27 45.6 II 30 UPP iP 19 11 46.7 
Andreanof Islands, Aleutian Is. Southern Iran (h = 55 km). 
(h = N). 

II 30 UPP iP 20 50 43.0 
II 27 UPP iP 07 28 22.7 20 52 26.9 

Andreanof Islands, Aleutian Is. i 20 53 42.2 
(h = N). Poland (h = 10 km). 

II 27 UPP iP 11 10 33.5 
Andreanof Islands, Aleutian Is. 
(h = N). 

II 28 UPP iP 03 11 27.9 
03 11 41.7 
micr sec 

p Z' 0.1 1.0 
Mx z 1.7 18 January 24, 1991 

KIR micr sec 
Mx z 1.4 15 Conny Holmqvist 

Kuril Islands (h = 45 km). Ota Kulhfillek 
M = 5.2 (UPP,KIR). Klaus Meyer 
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SEISMOLOGICAL BULLETIN 

U PP S AL A, K I RUN A, UM E A, U D D E H 0 L M 

DEL ARY and MYR VIKEN 

Uppsala (UPP) 59°51.5'N, 17°37.6'E; h= 14 m 
K.iruna (KIR) 67°50.4'N, 20025.0'E; h = 390 m 
Ume4 (UME) 63°48.9'N, 20"14.2'E; h= 16 m 
Uddeholm (UDO) 6D°05.4'N, 13°36.4'E; h=240m 
Delary (DEL) 56°28.2'N, 12°52.2'E; h = 150 m 
Myiviken (MYV) 62°56.5'N, 14°20.8'E; h = 345 m 

JULY 1 - 31, 1989 

1989 1989 
July 1 UPP iP 05 57 54.4 July 3 UPP iP 14 58 38.0 

KIR iP 05 57 20.6 Tyrrhenian Sea (h = 10 km). 
Bonin Islands region (h = N). 

" 3 UPP iP 15 23 35.2 
" 1 KIR iP 11 57 01.9 KIR iP 15 22 48.2 

North Atlantic Ocean (h = 25 km). Kuril Islands (h = 50 km). 

" 1 UPP iS* 12 08 41.9 " 3 UPP iP 17 20 54.3 
iLg 120911.8 i 17 21 08.8 

Poland (h = 10 km). iS 17 29 50 
micr sec 

" 1 UPP iP 14 40 51.6 p Z' 0.2 1.1 
Banda Sea (h = 160 km). Mx z 9.7 21 

KIR iP 17 20 01.0 
" 1 KIR iP 16 44 30.8 micr sec 

North Atlantic Ocean (h = 10 km). p Z' 0.1 1.1 
Mx z 3.1 17 

II 1 UPP iP 18 29 29.7 Andreanof Islands, Aleutian Is. 
18 29 38.6 (h = N). 

m = 6.1, M = 5.7 (UPP,KIR). 
II 1 UPP iP 18 34 38.1 

KIR iP 183444.1 " 3 UPP iP 17 49 22.0 
Tajik SSR (h = 10 km). 

" 4 UPP iP 02 39 12.4 
" 2 UPP iP 08 05 42.2 Near Islands, Aleutian Islands (h = N). 

Burma (h = N). 
" 4 KIR iP 08 54 26.6 

II 2 KIR iP 09 00 37.4 North of Franz Josef land 
Mariana Islands (h = 600 km). (h = 10 km). 

II 2 UPP iP 23 48 25.8 II 4 UPP iP 10 25 54.7 
North Atlantic Ocean (h = 10 km). KIR iP 10 25 30.4 

Taiwan region (h = 35 km). 
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UPP= Uppsala, KIR = Kiruna, UME = UmeA, UDO= Uddeholrn, DEL= Delary, MYV = Myrviken 

1989 1989 
July 4 UPP iP 11 13 40.8 July 5 KIR eP 16 29 35 

Afghanistan-USSR border region Talaud Islands (h = 90 km). 
(h = N). 

II 5 UPP iP 18 22 48.7 
II 4 UPP iPKP2 17 17 33.7 

Kennadec Islands (h = N). II 5 UPP iP 21 45 03.6 

II 4 UPP iP 17 33 58.0 II 6 UPP iPKPl 04 48 56.8 
KIR iPKP 04 48 44.4 

II 4 UPP iP 19 55 48.6 Macquarie Islands region (h = 10 km). 
KIR iP 19 55 31.9 
Mindanao, Philippine Islands II 6 UPP iP 15 13 18.3 
(h = 80 km). KIR iP 15 12 42.2 

Nears. coast of Honshu, Japan 
II 5 UPP iSn 00 31 34.0 (h = 5 km). 

i 00 31 53.0 
iSgl 00 32 08.0 II 6 UPP Mx 18 45 

KIR iPn 00 29 24.9 micr sec 
iPgl 00 29 32.8 Mx z 1.4 20 
iSgl 00 30 16.2 KIR Mx 18 37 

UDO ePn 00 30 08 micr sec 
iSgl 00 31 50.5 Mx z 2.6 19 

MYV iPn 00 29 29.6 Fiji Islands region (h = 25 km). 
iSgl 00 30 23.6 M = 5.7 (UPP,KIR). 

Northern Norway, (h = 10 km). 
66.6°N, 12.6°E. II 6 KIR iP 20 35 41.9 
Origin time = 00 28 35. Mindanao, Philippine Islands 
ML(UPP) 3.4 (0.21) 4. (h = 60 km). 
Solution from Bergen regional 
bulletin. II 7 UPP iPKP2 04 00 12.8 

KIR iPKP 03 59 41.0 
II 5 UPP iSgl 01 33 16.6 North Island, New Zealand 

KIR iPn 01 30 35.3 (h = 340 km). 
iPgl 01 30 42.9 
iSgl 01 31 25.1 II 7 UPP iP 10 29 46.6 

UDO iPn 01 31 20.2 
i 01 32 35.0 II 7 KIR iP 19 55 07.0 
iSgl 01 33 01.7 i 19 55 17.6 

MYV iPn 01 30 41.6 Banda Sea (h = 35 km). 
iSgl 01 31 34.6 

Northern Norway, (h = 10 km). II 7 UPP iP 22 46 05.1 
Near 66.5°N, 12.8°E. 
Origin time = 01 29 43. II 7 KIR iPKP 23 48 18.7 
ML(UPP) = 3.3 (0.06) 4. Vanuatu Islands (h = 100 km). 
Solution from Bergen regional 
bulletin. II 8 UPP iP 03 53 55.4 c 

micr sec 
II 5 KIR iP 14 42 38.0 p Z' 0.5 0.8 

North of Ascension Island Mx z 0.6 6 
(h = 10 km). (cont) 
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UPP= Uppsala, K.IR = Kiruna, UME = UmeA, UDO= Uddeholm, DEL= Delary, MYV = Myrviken 

1989 1989 
July 8 (cont) July 9 (cont) 

KIR iP 03 53 39.4 c KIR iP 02 20 09.2 
micr sec 02 20 10.9 

p Z' 0.7 0.6 micr sec 
Eastern Kazakh SSR. Mx z 1.9 15 
Underground explosion. Nears. coast of Honshu, Japan 
m = 6.6 (UPP,KIR). (h = 5 km). 

M = 5.3 (UPP,K.IR). 
II 8 UPP iP 09 42 25.4 c 

micr sec II 9 UPP iP 09 57 30.2 
p Z' 0.2 1.2 iS 10 06 20 

KIR iP 09 41 31.4 micr sec 
micr sec Mx z 3.1 18 

p Z' 0.1 1.3 KIR iP 09 58 15.2 
Off coast of Kamchatka (h = 30 km). micr sec 
m = 6.1 (UPP,K.IR). Mx z 3.0 19 

North of Ascension Island 
II 8 UPP iP 10 46 32.7 (h = 10 km). 

KIR iP 10 46 17.4 M = 5.5 (UPP,K.IR). 
micr sec 

p Z' 0.1 1.3 II 9 KIR iPKP 18 05 30.9 
Minahassa Peninsula (h = 40 km). South Sandwich Islands region 

(h = N). 
II 8 UPP iP 110748.8 

micr sec II 9 UPP iP 20 16 30.5 c 
Mx z 1.0 15 KIR iP 20 15 42.1 c 

KIR iP 11 06 56.1 Eastern USSR (h = N). 
micr sec 

Mx z 2.4 17 II 10 KIR iP 06 22 55.9 
South of Alaska (h = N). Azores Islands (h = 25 km). 
M = 5.2 (UPP,K.IR). 

II 10 UPP iP 14 57 16.3 
II 8 KIR iPn 13 28 56.6 KIR iP 14 57 11.4 

Jan Mayen region (h = 10 km). Burma-India border region 
(h = 70 km). 

II 8 UPP iP 15 44 38.4 
i 15 44 54.3 II 10 UPP iP 18 30 13.2 

KIR iP 15 46 00.1 KIR iP 18 30 14.3 
Romania (h = 140 km). Southern Xinjiang, China (h = 10 km). 

II 8 UPP iP 20 14 13.4 II 11 UPP iP 00 10 05.4 
KIR iP 20 13 18.7 micr sec 
Komandorsky Islands region Mx z 1.5 26 
(h = 60 km). KIR iP 00 09 18.2 D 

00 09 27.7 
II 9 UPP iP 02 20 46.5 micr sec 

micr sec Mx z 1.4 20 
Mx z 1.0 15 Kuril Islands (h = 80 km). 

(cont.) M = 5.1 (UPP,K.IR). 
M uncorrected for focal depth. 
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UPP= Uppsala, KIR = Kiruna, UME = Ume4, UDD = Uddeholm, DEL= Delary, MYV = MyIViken 

1989 1989 
July 11 KIR iP 02 50 06.0 July 13 KIR iP 18 19 30.3 

Crete (h = 55 km). Talaud Islands (h = 110 km). 

II 11 KIR iSgl 04 41 18.5 II 14 UPP iP 06 56 18.4 
KIR eP 06 57 38 

II 11 KIR iP 22 55 08.1 Albania (h = 30 km). 
South of Honshu, Japan (h = 90 km). 

II 14 UPP iP 11 06 17.6 
II 12 UPP iP 02 53 41.8 Tibet (h = N). 

KIR iP 02 53 04.9 
Chagos Archipelago region II 14 UPP iP 15 54 07.7 
(h = 10 km). iS 16 02 56 

micr sec 
II 12 KIR iP 13 49 03.5 p Z' 0.1 1.1 

Turkey (h = 130 km). Mx z 2.6 19 
KIR iP 15 54 55.5 

II 12 KIR iPKP 19 01 20.1 micr sec 
Fiji Islands region (h = 560 km). Mx z 0.2 1.5 

North of Ascension Island 
II 13 KIR eP 01 01 59 (h = 10 km). 

Tajik SSR (h = 70 km). m = 6.1 (UPP,KIR). 

II 13 UPP iSgl 015448.8 II 14 UPP iPdiff 20 56 49 c 
UDD iPgl 01 53 09.7 iS 21 08 48 

iSgl 01 53 55.2 micr sec 
MYV iSgl 01 53 55.0 Mx z 11 25 
Southern Norway, 61.8°N, 7.5°E. KIR iP 20 56 38.2 
Origin time = 01 52 09. micr sec 
ML(UPP) = 2.4 1. p Z'0.4 2.0 
Solution from Bergen regional Timor (h = 10 km). 
bulletin. 

II 15 UPP iP 00 19 39.1 c 
II 13 UPP iPKP 02 21 05.4 ipP 00 20 04.9 

KIR iPKP 02 20 52.4 micr sec 
Vanuatu Islands (h = 200 km). p Z' 0.1 1.0 

pP z 0.2 0.9 
II 13 KIR iPgl 08 11 52.5 KIR iP 00 19 32.8 c 

iSn 08 12 18.4 ipP 001959.1 
iSgl 08 12 22.5 micr sec 

Northern Norway, 69.6°N, 25.3°E. p Z' 0.1 0.9 
Origin time= 08 11 13. pP z 0.2 1.1 
ML(UPP) = 2.5 1. Burma. 
Solution from Finnish regional h = 110 km (UPP,KIR). 
bulletin. m = 6.0 (UPP,KIR). 

II 13 UPP iP 13 01 31.0 II 15 UPP iP 19 43 09.2 
KIR iP 13 01 29.1 
Kashmir-Tibet border region (h = N). II 16 UPP iP 04 29 30.3 

i 04 29 44.3 
Romania (h = 170 km). 
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UPP= Uppsala, KIR = Kiruna, UME = UmeA, UDO= Uddeholrn, DEL= Delary, MYV = Myrviken 

1989 1989 
July 16 UPP iPKPl 22 30 25.8 July 20 UPP iP 04 55 16.4 

micr sec KIR iP 04 55 00.7 c 
PKPl Z' 0.1 0.8 Talaud Islands (h = 60 km). 

KIR i(PKP) 22 30 03.9 
iPKP 22 30 09.8 II 20 UPP iP 05 05 26.6 

Kermadec Islands (h = 120 km). micr sec 
p Z' 0.1 0.8 

II 17 KIR iP 02 36 26.8 KIR iP 05 05 26.5 
Fox Islands, Aleutian Islands micr sec 
(h = 110 km). p Z' 0.1 0.9 

Northern Sumatera (h = 190 km). 
II 17 KIR iPKP 15 28 31.6 m = 6.4 (UPP,KIR). 

South Sandwich Islands region 
(h:;: N). II 20 UPP iP 06 39 23.4 c 

06 39 55.1 
II 17 UPP iP 21 51 34.0 micr sec 

KIR iP 21 52 14.2 p Z'0.4 1.1 
Western Iran (h = 35 km). KIR iP 06 39 24.7 c 

micr sec 
II 18 UPP iP 09 31 39.8 p Z' 0.6 1.1 

KIR iPn 09 29 5i.5 Northern Sumatera (h = 80 km). 
UDD iP 09 31 34.6 m = 6.6 (UPP,KIR). 

i 09 31 37.4 
DEL iP 09 32 16.2 II 20 UPP i(PKP) 12 28 37.9 
MYV iP 09 31 06.0 iPKP 12 28 49.9 
Svalbard region (h = 10 km). KIR iPKP 12 28 34.3 

Tonga Islands (h = 240 km). 
II 18 UPP iP 10 51 38.8 

KIR iP 10 50 45.5 II 20 UPP iSgl 19 32 21.0 
micr sec UDO iPgl 19 30 38.3 

p Z' 0.1 0.9 iSgl 19 31 24.4 
Near east coast of Kamchatka MYV iSgl 19 31 23.0 
(h = N). Southern Norway, 61.9°N, 7.3°E. 

Origin time= 19 29 40. 
II 18 UPP iP 19 31 17.5 ML(UPP) = 2.4 1. 

KIR iP 19 30 24.2 Solution from Bergen regional 
Andreanof Islands, Aleutian Is. bulletin. 
(h = N). 

II 20 KIR ePgl 22 53 37 
II 18 KIR iP 21 31 40.1 iSgl 22 54 04.d 

Western Iran (h = 35 km). Norrbotten, Sweden, 65.9"N, 21.8°E. 
Origin time = 22 53 00. 

II 19 KIR iP 05 31 23.9 ML(UPP) = 2.3 1. 
i 05 31 29.9 Solution from Helsinki regional 

Iceland region (h = 10 km). bulletin. 

II 20 UPP iP 01 23 38.5 II 21 UPP iPKP 02 42 08.7 
Near coast of Oaxaca, Mexico KIR iPKP 02 41 55.3 
(h = 20 km). Vanuatu Islands (h = N). 
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UPP= Uppsala, KIR = Kiruna, UME = Umeil, UDD = Uddeholm, DEL= Delary, MYV = Myrviken 

1989 1989 
July 21 UPP iP 03 19 23.9 D July 22 (cont.) 

i 03 22 04.0 Mx z 5.7 18 
iS 03 27 32 Halmahera (h = 140 km). 

micr sec m = 7.3, M = 6.0 (UPP,KIR). 
p Z' 0.5 1.0 
Mx z 3.8 16 " 22 UPP Mx 14 27 

KIR eP 03 19 10 D micr sec 
micr sec Mx z 1.6 23 

p Z' 0.2 1.0 South Pacific Cordillera (h = 10 km). 
Mx z 2.7 15 

Sichuan Province, China (h = 35 km). " 22 UPP iPKP 21 55 28.6 c 
m = 6.6, M = 5.5 (UPP,KIR). i 21 55 38.1 

KIR iPKP2 21 55 55.5 
" 21 UPP iP 03 37 17.4 Southern Pacific Ocean (h = 10 km). 

KIR iP 03 37 03.7 
Sichuan Province, China (h = N). " 22 UPP iP 23 54 33.8 

micr sec 
" 21 UPP iPK.Pl 03 38 15.1 Mx z 0.5 15 

South of Fiji Islands (h = 630 km). KIR iP 23 55 19.4 
micr sec 

" 21 UPP iP 06 28 32.4 Mx z 0.3 18 
06 28 36.2 Iran-Iraq border region (h = 60 km). 
micr sec M = 4.6 (UPP,KIR). 

p Z' 0.1 1.1 
Mx z 1.8 8 " 23 UPP iP 12 11 43.0 

KIR iP 06 28 27.8 c KIR iP 12 09 53.9 
micr sec Eastern USSR (h = 10 km). 

p Z' 0.1 0.7 
Mx z 3.8 11 " 23 UPP iP 22 54 31.4 c 

Southern Xinjiang, China Mindoro, Philippine Islands (h = N). 
(h = 60 km). 
m = 5.6, M = 5.4 (UPP,KIR). " 23 UPP i 23 25 05.6 

iSgl 23 25 52.8 
" 21 KIR iP 18 39 38.8 KIR iPn 23 22 45.1 

Mindoro, Philippine Islands (h = N). i 23 23 09.1 
iSn 23 23 21.8 

" 22 KIR eP 01 19 17 UDD iPn 23 23 39.9 
Unimak Island region (h = N). iSn 23 25 00.9 

iSgl 23 25 40.6 
" 22 UPP iP 05 15 31.0 c MYV iSgl 23 24 07.8 

iS 05 25 53 Coast of northern Norway, near 
iPKKP 05 32 04.0 67.l°N, 13.0"E. 

micr sec Origin time = 23 21 56. 
p Z' 0.8 1.0 ML(UPP) = 2.9 (0.18) 2. 
Mx z 5.7 20 Solution from Bergen regional 

KIR iP 05 15 15.5 c bulletin. 
iPKKP 05 32 13.2 

micr sec 
p Z' 2.2 1.0 

(cont.) 
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UPP= Uppsala, KIR = Kiruna, UME = Umell, UDO= Uddeholm, DEL= Delary, MYV = Myrviken 

1989 1989 
July 24 UPP iP 03 35 25.8 c July 25 (cont) 

iS 03 41 35 UDO iPn 10 45 57.5 
micr sec iPgl 10 46 03.3 

p Z' 0.6 1.1 iSn 10 46 40.2 
Mx z 3.7 14 iSgl 10 46 53.6 

KIR micr sec DEL iSgl 10 48 29.0 
Mx z 3.0 10 MYV iPgl 10 45 28.8 

Afghanistan-USSR border region iSgl 10 45 55.8 
(h = 100 km). Coast of Angennanland, Sweden, 

63.0"N, 18.8°E. 
" 24 UPP Mx 11 26 Origin time= 10 44 54. 

micr sec ML(UPP) = 3.3 (0.13) 6. 
Mx z 1.7 24 Felt. 

KIR Mx 11 25 Solution from Helsinki regional 
micr sec bulletin. 

Mx z 1.9 18 
Fiji Islands region (h = N). " 25 UPP iPKP 13 51 39.0 

iPKPl 13 51 47.4 
" 24 KIR iPKPl 12 18 25.6 South of Kennadec Islands 

Off w. coast of S. Island, N.Z. (h = 200 km). 
(h = N). 

II 25 UPP iPdiff 22 07 19.4 
" 24 UPP iP 13 43 06.7 KIR iPdiff 22 07 08.7 

KIR iP 13 42 16.8 Flores Sea (h = 620 km). 
Afghanistan-USSR border region 
(h = 80 km). II 25 UPP iPKPl 22 35 56.4 

South of Kennadec Islands (h = N). 
" 24 UPP ipP 20 01 31.3 

KIR iP 20 00 30.3 25 UPP iP 23 37 09.5 
Near east coast of Honshu, Japan micr sec 
(h = 70 km). p Z' 0.1 1.0 

KIR iP 23 36 22.7 
" 25 UPP iP 08 09 29.7 Kuril Islands (h = N). 

08 09 40.0 
KIR iP 08 09 01.7 " 26 UPP iP 16 21 23.2 
Ryukyu Islands (h = N). Guatemala (h = 60 km). 

II 25 UPP iP 09 19 14.4 " 26 UPP iP 16 25 50.7 
KIR iP 09 18 45.3 Guatemala (h = 60 km). 
Ryukyu Islands (h = N). 

" 26 UDO iPgl 22 11 56.6 
II 25 UPP iPgl 10 45 52.4 iSgl 22 12 42.6 

iSn 10 46 24.5 Southern Norway, 61.9°N, 7.2°E. 
i 10 46 30.5 Origin time= 22 10 58. 
iSgl 10 46 35.5 ML(UPP) = 2.2 1. 

KIR iSn 10 47 01.1 Solution from Bergen regional 
iSgl 10 47 20.8 bulletin. 

(cont.) 



8 

UPP= Uppsala, KIR = Kiruna, UME = Ume:l, UDD = Uddeholm, DEL= Delary, MYV = Myiviken 

1989 1989 
July 27 UPP iP 01 41 34.9 c July 30 KIR iP 20 43 09.1 

KIR iP 01 42 16.9 Tanimbar Islands region (h = N). 
Western Iran (h = N). 

II 30 KIR iP 21 23 49.0 
" 27 KIR iP 14 45 38.0 Tanimbar Islands region (h = N). 

Mindanao, Philippine Islands 
(h = 210 km). II 31 UPP iP 12 29 59.5 

Mediterranean Sea (h = 45 km). 
" 27 UPP iP 20 32 00.4 

II 31 UPP iPdif 17 21 28.7 
II 28 UPP ipP 14 18 39.0 i(PP) 17 25 25.1 

KIR ipP 14 18 01.9 iPP 17 25 45.1 
Off east coast of Honshu, Japan iS 17 33 11 
(h = 40 km). micr sec 

Mx z 13 22 
II 29 UPP iP 08 38 43.1 KIR iP 17 21 18.2 

.»indu Kush region (h = 120 km). 
. - ···-·- -- ' ' 

i(PP) 17 24 37.0 
iPP 17 25 33.3 

" 29 KIR iP 18 08 09.0 micr sec 
Tajik-Xinjiang border region Mx z 8.2 17 
(h = 40 km). Flores Island region (h = 15 km). 

M = 6.3 (UPP,KIR). 
" 30 UPP eP 04 50 05 

KIR iP 04 49 29.3 II 31 UPP iPKP 21 48 06.6 
South of Honshu, Japan (h = 60 km). KIR iPKP 21 47 53.4 

Vanuatu Islands (h = 140 km). 
" 30 UPP iP 08 42 50.9 

KIR iP 08 42 15.3 
South of Honshu, Japan (h = 60 km). 

" 30 UPP Mx 10 38 
micr sec 

Mx z 3.8 20 
KIR Mx 10 39 

micr sec 
Mx z 2.6 21 

Southwest of Africa (h = 10 km). 
M = 5.9 (UPP,KIR). 

II 30 UPP iP 19 26 44.1 
micr sec 

Mx z 1.6 20 
KIR iP 19 26 45.9 February 11, 1991 

micr sec 
Mx z 1.3 19 Conny Holmqvist 

Northern Sumatera (h = 25 km). Ota Kulh4nek 
M = 5.3 (UPP,KIR). 

II 30 KIR iP 19 50 07.5 
Banda Sea (h = 55 km). 
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SEISMOLOGICAL BULLETIN 

U P P S A L A, K I R U N A, U M E A, U D D E H 0 L M 

D E L A R Y and M Y R V I K E N 

Uppsala (UPP) 59°51.5'N, 17°37.6'E; h = 14 m 
Kiruna (KIR) 67°50.4'N, 20025.0'E; h = 390 m 
UmeA (UME) 63°48.9'N, 20°14.2'E; h = 16 m 
Uddeholm (UDO) 60°05.4'N, 13°36.4'E; h = 240 m 
Delary (DEL) 56°28.2'N, 12°52.2'E; h = 150 m 
Myrviken (MYV) 62°56.5'N, 14°20.8'E; h = 345 m 

AUGUST 1 - 31 z 1989 

1989 1989 
Aug. 1 UPP Mx 01 25 Aug. 2 UPP iPKP 11 31 26.1 

micr sec South of Kennadec Islands 
Mx z 3.4 17 (h = 80 km). 

KIR Mx 01 25 
micr sec 2 UPP iSn 15 53 24.0 

Mx z 2.7 17 KIR iPn 15 51 25.9 
West Irian (h = 15 km). i 15 51 28.0 
M = 5.9 (UPP,KIR). iSn 15 52 24.4 

i 15 52 36.2 
1 UPP iP 02 28 12.6 UDD iPn 15 51 46.8 

Aegean Sea (h = 20 km). iSn 15 53 01.9 
MYV iPn 15 51 15.0 

1 UPP iP 11 36 49.5 iSn 15 52 05.4 
South of Honshu, Japan Norwegian Sea, 66.4°N, 7.6°E. 
(h = 390 km). Origin time = 15 50 09. 

ML(UPP) = 3.0 1. 
2 UPP Mx 00 38 Solution from Bergen regional 

micr sec bulletin. 
Mx z 2.6 19 

KIR Mx 00 35 3 KIR iP 02 37 38.3 
micr sec Molucca Passage (h = 70 km). 

Mx z 2.4 20 
New Ireland region (h = 10 km). 3 KIR iPn 03 19 55.1 
M = 5.7 (UPP,KIR). iSn 03 20 49.2 

Norwegian Sea, 71.9°N, 16.0°E. 
2 UPP iP 103637.1 Origin time = 03 18 49. 

KIR iP 10 36 40.3 Solution from Bergen regional 
micr sec bulletin. 

p Z' 0.1 0.7 
Northern Sumatera (h = 30 km). 3 UPP iP 04 20 48.1 

micr sec 
II 2 UPP iP 11 00 23.9 p Z' 0.1 0.6 

Northern Sumatera (h = 20 km). (cont.) 
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UPP= Uppsala, KIR = Kiruna, UME = Umeil, UDO= Uddeholm, DEL= Dclary, MYV = Myrviken 

1989 1989 
Aug. 3 (cont.) Aug. 4 UPP iP 08 30 48.8 

KIR iP 04 20 14.5 micr sec 
micr sec p Z' 0.1 0.7 

p Z' 0.1 0.7 KIR iP 08 30 19.0 
South of Honshu, Japan micr sec 
(h = 420 km). p Z' 0.2 0.6 
m = 5.6 (UPP,KIR). Bonin Islands region (h = 480 km). 

m = 5.7 (UPP,KIR). 
3 UPP iP 07 47 49.0 

iS 07 52 03 4 KIR eP 09 28 45 
micr sec Eastern Caucasus (h = N). 

p z 0.2 1.3 
Mx z 6.2 11 5 UPP iP 07 03 12.7 

KIR iP 07 48 18.8 iS 07 09 14 
micr sec micr sec 

Mx z 6.5 9 p Z' 0.1 1.0 
Eastern Caucasus (h = 20 km). Mx z 1.8 17 
M = 5.4 (UPP,KIR). KIR iP 07 03 06.4 

micr sec 
3 UPP iPKP 11 26 12.2 p Z' 0.1 1.0 

KIR iPKP 112628.8 Mx z 2.5 15 
South Sandwich Islands region Lapten Sea (h = 10 km). 
(h = N). m = 5.6, M = 4.9 (UPP,KIR). 

3 UPP iP 114312.3 5 UPP iPKP 10 13 51.0 
iS 11 52 59 Kermadec Islands (h = 50 km). 

micr sec 
p Z' 0.6 1.2 5 UPP iP 13 43 56.8 
Mx z 44 15 KIR iP 13 43 42.5 

KIR iP 114251.1 micr sec 
micr sec p Z' 0.1 0.9 

p Z' 0.4 0.9 Sichuan Province, China (h = N). 
Mx z 39 13 

Taiwan (h = 10 km). 5 UPP iP 23 42 13.5 
m = 6.5, M = 6.8 (UPP,KIR). KIR iP 23 41 37.9 

South of Honshu, Japan (h = 55 km). 
3 UPP i(PKP) 22 44 09.7 

KIR iPKP 22 44 02.0 6 UPP iP 06 49 53.0 
South of Fiji Islands (h = 590 km). micr sec 

p Z' 0.1 1.0 
4 KIR iP 04 41 05.6 Mx z 1.0 19 

Mindoro, Philippine Islands (h = N). KIR iP 06 49 38.0 
micr sec 

" 4 KIR iP 052112.8 p Z' 0.3 1.0 
Kyushu, Japan (h = 50 km). Mx z 1.9 20 

Halmahera (h = 110 km). 
4 KIR iP 05 51 25.1 m = 6.7, M = 5.4 (UPP,KIR). 

Java (h = N). M uncorrected for focal depth. 
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UPP= Uppsala, KIR = Kiruna, UME = Ume~, UDO= Uddeholm, DEL= Delary, MYV = Myrviken 

1989 1989 
Aug. 6 KIR iP 07 56 56.6 Aug. 8 UPP Mx 00 40 

Molucca Passage (h = 50 km). micr sec 
Mx z 1.0 18 

6 UPP iP 11 58 09.2 Northern Eastern I. Cordillera 
Southern Greece (h = N). (h = 10 km). 

6 UPP iP 13 27 45.4 8 UPP iPKP2 08 19 09.6 
iS 13 35 52 i 08 19 41.2 

micr sec KIR iPKP2 08 18 37.1 
p Z' 0.1 1.0 i 08 19 14.2 
Mx z 1.4 15 Cook Strait, New Zealand 

KIR iP 13 26 52.0 (h = 120 km). 
micr sec 

p Z' 0.2 1.0 8 UPP iP 20 29 45.6 
Mx z 1.7 14 20 29 51.6 

Southeastem Alaska (h = 10 km). micr sec 
m = 5.9, M = 5.2 (UPP,KIR). Mx z 0.6 16 

KIR eP 20 30 22 
" 6 KIR iP 15 23 55.4 micr sec 

Southeastem Alaska (h = 0 km). Mx z 0.9 16 
Ascension Island region (h = 10 km). 

6 UPP iP 23 04 55.9 c M = 5.1 (UPP,KIR). 
iS 23 13 54 

micr sec 9 UPP iP 14 49 28.7 
p Z' 0.2 0.9 Off coast of Hokkaido, Japan. 
Mx z 1.6 20 

KIR iP 23 04 13.1 9 UPP iP 16 11 42.2 c 
micr sec micr sec 

p Z' 0.2 0.9 p Z' 0.1 0.6 
Mx z 2.6 19 Bunna-India border region 

Hokkaido, Japan region (h = 45 km). (h = 90 km). 
m = 6.3, M = 5.3 (UPP,KIR). 

9 UPP iP 17 07 09.7 
7 UPP iP 01 05 33.2 

Greece (h = 10 km). 10 UPP iP 02 09 06.7 
iS 02 20 04 

II 7 UPP iSgl 13 33 24.5 micr sec 
KIR iPgl 13 30 08.9 Mx z 3.4 17 

iSgl 13 30 44.7 KIR iP 02 08 49.3 
MYV eSn 13 31 31 micr sec 
Off coast of northwestem Norway, p Z' 0.1 1.0 
67.3°N, 13.5°E. Mx z 2.5 15 
Origin time = 13 29 19. Mindanao, Philippine Islands 
ML(UPP) = 2.9 (0.00) 2. (h = 55 km). 
Solution from Helsinki regional M = 5.8 (UPP,KIR). 
bulletin. 

10 KIR iP 10 52 02.9 
Mindanao, Philippine Islands 
(h = 40 km). 



4 

UPP= Uppsala, KIR = Kiruna, UME = Ume'1, UDO= Uddeholm, DEL= Delar-y, MYV = Myrviken 

1989 1989 
Aug. 10 UPP micr sec Aug. 12 UPP iP 16 59 43.9 

Mx z 1.5 18 ipP 17 00 00.9 
KIR iP 11 59 21.1 iS 17 10 36 

micr sec rnicr sec 
p Z' 0.1 1. 1 p Z' 0.2 1.4 
Mx z 2.6 19 Mx z 1.9 18 

Mindanao, Philippine Islands KIR iP 16 59 26.0 
(h = 10 km). ipP 16 59 41.1 
M = 5.5 (UPP,KIR). rnicr sec 

p Z' 0.2 1.6 
10 UPP eP 124116 Mx z 2.6 19 

Ionian Sea (h = 10 km). UME iP 16 59 29.9 
Mindanao, Philippine Islands. 

10 UPP iP 14 45 07.8 h = 60 km (UPP,KIR). 
KIR iP 14 45 16.1 rn = 6.1, M = 5.6 (UPP,KIR). 
Afghanistan-USSR border region 
(h = 120 km). 12 KIR iP 173038.2 

Ascension Island region (h = 10 km). 
" 11 UPP iP 04 32 12.2 

KIR iP 04 31 24.8 13 UPP iP 08 45 10.4 
UME iP 04 31 48.4 rnicr sec 
Kuril Islands (h = 85 km). p Z' 0.1 0.9 

KIR iP 08 45 22.7 
" 11 UPP iP 07 52 22.4 rnicr sec 

KIR iP 07 52 05.4 p Z' 0.1 1.0 
Mindoro, Philippine Islands Kuril Islands (h = 35 km). 
(h = 30 km). rn = 5.8 (UPP,KIR). 

11 UPP iP 10 47 17.2 " 14 UPP iP 03 01 59.4 
KIR iP 03 01 1.6 

" 12 UPP cP 00 53 45 Kuril Islands (h = N). 
micr sec 

Mx z 2.0 21 14 UPP Mx 19 16 
KIR iP 00 53 29.6 micr sec 

micr sec Mx z 3.3 19 
p Z' 0.1 1. 1 KIR Mx 19 09 
Mx z 2.7 18 rnicr sec 

Molucca Passage (h = 50 km). Mx z 2.6 21 
M = 5.6 (UPP,KIR). South of Fiji Islands (h = N). 

M = 5.9 (UPP,KIR). 
12 UPP iP 15 44 31.3 

KIR iP 15 44 15.3 15 UPP iP 04 18 32.0 
micr sec i 04 18 44.1 

p Z' 0.1 0.9 iS 04 21 13 
UME iP 15 44 25.5 KIR iP 04 19 56.0 
Guerrero, Mexico (h = 70 km). Rumania (h = 120 km). 



5 

UPP= Uppsala, KIR = Kiruna, UME = Umd\, UDO= Uddeholm, DEL= Delary, MYV = Myrviken 

1989 1989 
Aug. 15 UPP iP 17 08 17.2 Aug. 20 UPP iP 11 26 01.4 D 

iS 17 12 12 iS 11 33 23 
micr sec micr sec 

Mx z 2.8 14 p Z' 0.2 1.3 
KIR iP 17 09 28.9 Mx z 12 16 

micr sec KIR iP 11 26 48.1 D 
Mx z 1.2 11 micr sec 

UME iS 17 13 20 p Z'0.4 1.6 
Turkey (h = 10 km). Mx z 13 17 
M = 4.7 (UPP,KIR). UME iP 11 26 21.9 D 

Ethiopia (h = 10 km). 
16 UPP iSgl 13 19 40.6 m = 6.1, M = 6.0 (UPP,KIR). 

UDO i 13 18 36.0 
iSgl 13 18 42.5 20 UPP iP 11 55 31.8 D 

Southern Norway, 58.2°N, 6.3°E. micr sec 
Origin time = 13 16 33. p Z' 1.0 1.6 
ML(UPP) = 2.6 1. Mx z 6.9 13 
Solution from Bergen regional KIR iP 115619.3 D 
bulletin. micr sec 

p Z' 1.4 2.0 
17 KIR iPKP 11 22 12.3 Mx z 5.7 12 

Vanuatu Islands (h = 10 km). UME iP 11 55 53.1 D 
Ethiopia (h = 10 km). 

" 18 KIR iP 03 35 28.7 m = 6.6, M = 5.8 (UPP,KIR). 

" 18 UPP iP 20 11 45.4 20 UPP iP 12 05 24.5 
Rat Islands, Aleutian Islands (h = N). micr sec 

p Z' 0.2 1.8 
19 KIR iP 13 33 01.0 KIR iP 12 05 10.8 

Banda Sea (h = 170 km). micr sec 
p Z' 0.7 2.5 

20 UPP iP 04 53 37.0 UME iP 12 05 44.2 
Burma (h = N). Ethiopia (h = 10 km). 

m = 6.0 (UPP,KIR). 
20 UPP eP 09 23 10 

Negros, Philippine Islands 20 UPP iP 13 34 30.5 
(h = 55 km). UME iP 13 34 53.5 

Ethiopia (h = 10 km). 
20 KIR iPgl ]() 09 29.0 

iSgl 10 09 39.9 20 UPP iP 13 35 24.9 
UME iSgl 10 11 09.6 iS 13 42 46 
MYV eSgl 10 12 04 micr sec 
Lappland, Sweden, 67.4°N, 22.l 0 E. Mx z 5.4 14 
Origin time = 10 09 14. KIR iP 13 36 09.2 
ML(UPP) = 2.4 (0.10) 2. micr sec 
Solution from Helsinki regional Mx z 5.5 13 
bulletin. UME iP 13 35 43.8 

Ethiopia (h = 10 km). 
M = 5.7 UPP,KIR). 
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UPP = Uppsala, KIR = Kiruna, UME = Umeii, UDO = Uddeholm, DEL = Delary, MYV = Myrviken 

1989 1989 
Aug. 20 UPP iP 18 36 37.6 Aug. 21 UPP iP 01 18 09.5 D 

Ethiopia (h = 10 km). ipP 01 18 13.8 
iS 01 25 30 

II 20 UPP iP 183731.0 micr sec 
ipP 18 37 33.2 pP z 1.9 1.5 
iS 18 41 34 Mx z 13 16 

micr sec KIR iP 01 18 57.0 D 
pP z 0.4 1.2 ipP 01 19 01.1 
Mx z 74 18 micr sec 

KIR iP 18 38 45.4 p Z' 1.5 1.6 
micr sec Mx z 13 15 

p Z' 0.2 1.5 UME iP 01 18 30.9 D 
Mx z 22 13 ipP 01 18 34.9 

UME iP 18 38 09.4 Ethiopia. 
iS 18 42 40 h = 15 km (UPP,KIR,UME). 

Southern Greece (h = 10 km). m = 6.8, M = 6.0 (UPP,KIR). 
M = 6.0 (UPP,KIR). 

21 UPP iP 01 43 10.8 
20 UPP iP 18 48 52.3 Ethiopia (h = 10 km). 

micr sec 
p Z' 0.1 1.3 21 UPP iP 05 12 09.8 

KIR iP 18 49 39.0 ipP 05 12 12.9 
UME iP 18 49 12.1 iS 05 19 35 
Ethiopia (h = 1 O km). micr sec 

pP Z' 0.2 1.0 
II 20 UPP iP 19 03 09.4 Mx z 6.0 13 

KIR iP 190356.5 KIR iP 05 12 57. 1 
UME iP 19 03 30.8 micr sec 
Ethiopia (h = 10 km). p Z' 0.5 1.6 

Mx z 5.5 13 
II 20 UPP iP 19 35 00.3 D UME iP 05 12 28.8 

iS 19 42 24 Ethiopia (h = 10 km). 
micr sec m = 6.2, M = 5.8 (UPP,KIR). 

p Z' 1.0 1.6 
Mx z 8.0 15 21 UPP iP 05 14 49.7 

KIR iP 19 35 47.5 D KIR iP 05 15 38.8 
micr sec UME iP 05 15 10.2 

p Z' 1.4 1.9 Ethiopia (h = 10 km). 
Mx z 5.9 13 

UME iP 19 35 21.4 D 21 UPP iP 07 16 43.0 
ipP 19 35 25.4 Ethiopia (h = 10 km). 

Ethiopia (h = 10 km). 
m = 6.6, M = 5.8 (UPP,KIR). 21 UDO iSgl 12 27 07.2 

Off coast of south western Norway, 
20 UPP iP 21 47 46.4 60.1°N, 4.4°E. 

UME iP 214732.3 Origin time = 12 24 39. 
Philippine Islands region (h = N). ML(UPP) = 2.6 I. 

Solution from Bergen regional 
bulletin. 
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UPP = Uppsala, KlR = Kiruna, UME = Ume<i, UDO = Uddeholm, DEL = Delary, MYV = Myiviken 

1989 1989 
Aug. 21 UPP iP 18 39 41.9 Aug. 23 UPP iP 06 40 02.2 

KIR iP 18 39 13.2 06 40 11.2 
UME iP 18 39 22.0 micr sec 

p Z' 0.1 1.0 
" 21 UPP iPKP 18 43 25.9 UME iP 06 39 44.4 

micr sec Ryukyu Islands (h = 10 km). 
Mx z 1.5 18 

KIR iPKP 18 43 08.8 23 UPP iP 07 19 09.7 
micr sec KIR iP 07 18 37.9 

Mx z 1.4 15 Ryukyu Islands (h = N). 
UME iPKP 184319.0 
Solomon Islands (h = 500 km). 23 UPP iP 07 23 37.6 
M = 5.6 (UPP,KIR). KIR iP 07 23 07.5 
M uncorrected for focal depth. Ryukyu Islands (h = 30 km). 

21 UPP iP 23 24 27.2 23 UPP eSgl 13 18 57 
i 23 24 29.9 UDO iSgl 13 17 46.7 
iS 23 34 12 Southern Norway, 58.3°N, 6.4°E. 

micr sec Origin time = 13 15 45. 
Z' 0.1 1.0 Solution from Bergen regional 

Mx z 57 18 bulletin. 
KIR iP 23 24 02.7 

micr sec 23 UPP iP 15 31 39.1 
p Z' 0.2 1.0 KIR iP 15 30 45.7 
Mx z 16 15 micr sec 

UME iP 23 24 13.6 p Z' 0.1 0.7 
iS 23 33 41 UME iP 15 31 12.2 

Taiwan region (h = 45 km). Fox Islands, Aleutian Islands (h = N). 
m = 5.9, M = 6.6 (UPP,KIR). 

23 KIR iP 17 46 55.5 
II 22 UPP iP 00 54 19.8 Fox Islands, Aleutian Islands (h = N). 

KIR iP 00 54 23.9 
Northern Colombia (h = 160 km). 23 UDO iSgl 19 00 50.1 

Southern Norway, 62.3°N, 7.5°E. 
22 UPP iP 08 07 09.7 Origin time= 18 58 49. 

ipP 08 07 28.0 Solution from Bergen regional 
micr sec bulletin. 

p Z' 0.1 1.0 
KIR iP 08 06 27.6 23 UPP iP 20 36 18.5 
UME iP 08 06 46.3 micr sec 

ipP 08 07 04.1 p Z' 0.1 1.0 
Hokkaido, Japan region. KIR iP 20 35 25.3 
h = 70 km (UPP,KIR). micr sec 

p Z' 0.2 1.0 
22 UPP iP 20 14 26.3 UME iP 20 35 52.2 

KIR eP 20 14 02 Fox Islands, Aleutian Islands (h = N). 
Taiwan region (h = 40 km). m = 6.0 (UPP,KIR). 

23 KIR iP 21 31 24.0 
Fox Islands, Aleutian Islands (h = N). 
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UPP = Uppsala, KIR = Kiruna, UME = Umd, UDD = Uddeholm, DEL = Delary, MYV = Myrviken 

1989 1989 
Aug. 24 UPP iP 02 18 07.7 Aug. 27 (cont.) 

micr sec KIR iP 01 27 48.4 
p Z' 0.2 0.9 micr sec 
Mx z 5.1 12 p Z' 0.3 0.9 

KIR iP 02 19 21.9 Mx z 4.7 14 
micr sec UME iP 01 27 13.2 

p Z' 0.2 1. 1 iS 01 32 18 
Mx z 2.5 11 Crete (h = 60 km). 

UME iP 02 18 45.8 m = 5.7, M = 5.1 (UPP,KIR). 
Ionian Sea (h = 30 km). 
m = 5.7, M = 5.1 (UPP,KIR). 27 UPP iP 03 57 51.7 

UME iP 03 58 29.3 
24 UPP jp 02 43 08.2 Ionian Sea (h = 10 km). 

Ionian Sea (h = 40 km). 
27 UPP iP 05 06 48.6 

24 UPP iP 19 00 57.0 KIR iP 05 05 54.9 
i 19 01 12.1 UME jp 05 06 21.8 

KIR iP 19 01 32.6 Fox Islands, Aleutian Islands 
niicr sec (h = 55 km). 

p Z' 0.1 0.6 
UME iP 19 01 07.9 27 UPP iP 15 31 47.7 
Caspian Sea (h = N). UME iP 15 31 34.9 

Burma (h = 10 km). 
25 UPP iP 20 59 29.2 

KIR jp 205854.1 28 KIR jp 01 36 42.6 
UME jp 20 59 08. 7 Ryukyu Islands (h = 50 km). 
South of Honshu, Ja pan 
(h = 120 km). 29 UPP iP 04 29 20.5 

iS 04 39 54 
" 26 UPP iP 00 23 10.8 micr sec 

micr sec Mx z 22 25 
p Z' 0.1 1.0 KIR eP 04 28 58.3 

KIR jp 00 22 32.7 micr sec 
micr sec Mx z 23 22 

p Z' 0.1 1.0 UME jp 04 29 10.4 
UME iP 00 22 49.5 iS 04 39 37 
Near east coast of Honshu, Japan Off coast of Jalisco, Mexico 
(h = 50 km). (h = 20 km). 
m = 5.7 (UPP,KIR). M = 6.5 (UPP,KIR). 

26 UPP jp 08 01 14.2 29 UPP iP 09 50 55.4 
Greece (h = 10 km). 

29 UPP jp 15 40 36.4 
" 27 UPP iP 012641.2 micr sec 

i 01 26 42.6 p Z' 0.1 0.9 
iS 01 31 28 KIR iP 15 39 49.6 

micr sec micr sec 
Z' 0.1 0.8 p Z' 0.1 1.0 

Mx z 3.4 17 UME iP 15 40 11.2 
(cont.) (cont.) 
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UPP= Uppsala, KIR = Kiruna, UME = Umd, UDO= Uddcholm, DEL= Delary, MYV = Myrviken 

1989 
Aug. 29 (cont.) 

Sea of Okhotsk (h = 410 km). 
m = 5.3 (UPP,KIR). 

29 UPP ePKP 18 21 08 
Kermadec Islands (h = 160 km). 

II 30 UPP iP 03 17 16.4 
iS 03 25 43 

micr sec 
p Z' 0.3 1.5 
Mx z 2.3 16 

KIR iP 03 16 21.6 
ipP 03 16 32.6 

micr sec 
p Z' 0.3 1.6 
Mx z 1.8 13 

UME iP 03 16 46.7 
iS 03 24 52 

Near east coast of Kamchatka 
(h = 30 km). 
m = 6.1, M = 5.3 (UPP,KIR). 

30 KIR iP 06 15 46.8 
Near east coast of Kamchatka 
(h = 50 km). 

" 30 UPP ePKP 06 51 15 
UME iPKP 06 51 05.7 
Kermadec Islands (h = 150 km). 

30 UPP cPKP 08 21 39 
UME iPKP 08 21 30.1 
Kermadec Islands region (h = 80 km). 

" 30 UPP iP 11 48 21.1 
iS 11 56 33 

micr sec 
p Z' 0.2 1.0 
Mx z 0.8 20 

KIR iP 11 47 26.3 
micr sec 

p Z' 0.3 1.0 
Mx z 0.6 12 

UME iP 11 47 52.5 
Near east coast of Kamchatka 
(h = 70 km). 
m = 6.2, M = 4.8 (UPP,KIRJ. 
M uncorrected for focal depth. 

1989 
Aug. 30 

31 

31 

31 

31 

31 

UPP iP 16 38 40.6 
KIR iP 16 38 23.4 
Philippine Islands region (h = 90 km). 

UPP iP 03 59 34.6 
KIR iP 03 59 15.1 
Luzon Philippine Islands (h = 70 km). 

KIR iPKP 08 36 08.4 
Chile-Argentina border region 
(h = 150 km). 

UPP iP 11 16 45.6 
KIR iP 11 16 29.2 

micr sec 
p Z' 0.1 1.4 

North of Ascension Island 
(h = 10 km). 

UPP iP 20 04 57.9 
Yunnan Province, China (h = N). 

UPP iP 
KIR iP 
UME iP 
Greece (h = N). 

March 4, 1991 

Conny Holmqvist 
Ota Kulhanek 
Yucping Zhou 

21 34 21.6 
21 35 37.4 
21 35 00.2 
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U P P S A L A, K I R U N A, U M E A, U D D E H 0 L M 

D E L A R Y and M Y R V I K E N 

Uppsala 
Kiruna 
UmeA 
Uddeholm 
Delary 
Myrviken 

(UPP) 
(KIR) 
(UME) 
(UDO) 
(DEL) 
(MYV) 

59°51.5'N, 
67°50.4'N, 
63°48.9'N, 
60°05.4'N, 
56°28.2'N, 
62°56.5'N, 

17°37.6'E; 
20025.0'E; 
20°14.2'E; 
13°36.4'E; 
l2°52.2'E; 
14°20.8'E; 

h = 14 m 
h = 390 m 
h = 16 m 
h = 240 m 
h = 150 m 
h = 345 m 

S E P T E M B E R 1 - 30, 1989 

1989 
UPP iP 04 23 55.6 Sep. 3 KIR iPKPl 21 11 51.4 

micr sec UME iPKPl 21 12 00.1 
p Z' 0.1 0.9 i 21 12 08.3 

KIR iP 04 23 36.8 c Off e. coast of N. Island, N.Z. 
UME iP 04 23 40.0 c (h = 60 km). 
Eastern Kazakh SSR. 
Underground explosion. 4 UPP iPdiff 05 35 16.5 

KIR iPdiff 05 34 57.1 
UPP iPKP 14 39 11.7 West Irian region (h = 10 km). 
UME iPKP 14 39 04.2 
Fiji Islands region (h = 610 km). 4 UPP Mx 06 25 

micr sec 
UPP iP 22 41 12.7 Mx z 8.7 19 

micr sec KIR Mx 06 25 
Mx z 2.1 16 micr sec 

KIR eP 22 40 45 Mx z 7.6 19 
micr sec West Irian region (h = 10 km). 

Mx z 1.4 15 M = 6.2 (UPP,KIR). 
UME iP 22 40 57.3 
Southwestern Ryukyu Islands 4 UPP iPKPl 07 38 21.0 
(h = 30 km). KIR iPKPl 07 38 00.6 
M = 5.4 (UPP,KIR). UME iPKPl 07 38 11.3 c 

i 07 38 25.3 
UPP iP 003125.6 South of Kermadec Islands (h = N). 

micr sec 
Mx z 3.5 14 " 4 UPP iPKPl 08 51 14.7 

KIR iP 00 30 58.1 i 08 51 36.3 
micr sec UME iPKPl 08 51 04.4 

Mx z 2.5 15 i 08 51 19.5 
UME iP 003108.3 South of Kermadec Islands (h = N). 
Southwestern Ryukyu Islands 
(h = 40 km). 
M = 5.7 (UPP,KIR). 
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UPP= Uppsala, KIR = Kiruna, UME = Ume<1, UDO= Uddeholm, DEL= Delary, MYV = Myrviken 

1989 1989 
Sep. 4 UPP iP 13 25 37.1 Sep. 5 (cont.) 

i 13 25 38.7 UME iP 06 57 44.3 
iS 13 34 18 i 06 57 51.4 

micr sec Aegean Sea (h = 10 km). 
i Z' 0.8 1.0 
Mx z 200 21 5 KIR iPKP 10 21 35.9 

KIR iP 13 24 42.4 UME iPKP 10 21 42.8 
13 32 37.2 Fiji Islands region (h = 510 km). 
micr sec 

i Z' 2.3 0.8 5 UPP iP 11 37 37.9 
Mx z 132 19 micr sec 

UME iP 132510.6 Mx z 5.9 14 
I 132512.9 KIR iP 11 37 07.4 
iS 13 33 30.7 micr sec 

South of Alaska (h = 10 km). Mx z 4.7 12 
m = 7.1, M = 7.1 (UPP,KIR). UME iP 11 37 16.6 

East China Sea (h = 20 km). 
" 4 UPP iPKPl 15 17 15.6 M = 5.9 (UPP,KIR). 

KIR iPKPl 15 16 54.6 
UME iPKPl 15 17 05.6 5 UME iP 13 15 32.3 
South of Kermadcc Islands 
(h = 40 km). 5 UDO iSgl 13 17 31.4 

Southern Norway, 58.1°N, 6.4°E. 
" 5 UPP iP 04 18 32.4 Origin time = 13 15 23. 

UME iP 04 18 11.3 ML(UPP) = 2.4 1. 
Near east coast of Honshu, Japan Solution from Bergen regional 
(h = 70 km). bulletin. 

" 5 UPP iP 06 05 17.5 5 UPP Mx 13 51 
KIR iP 06 05 02.3 micr sec 

micr sec Mx z 1.8 14 
p Z' 0.2 1.0 KIR Mx 13 51 

UME iP 06 05 07.4 micr sec 
Talaud Islands (h = 40 km). Mx z 2.2 14 

East China Sea (h = 10 km). 
5 UPP eP 06 41 00 M = 5.5 (UPP,KIR). 

KIR iP 06 40 52.2 
UME iP 06 41 01.0 5 UPP iPKPl 20 08 46.3 
Near coast of Chiapas, Mexico KIR iPKPl 20 08 49.1 
(h = 35 km). UME iPKPl 20 08 46.7 

West of Macquarie Island 
5 UPP iP 06 57 07.1 (h = 10 km). 

065712.4 
micr sec 5 UPP iP 21 01 03.6 

Mx z 3.2 19 UME iP 21 01 24.4 
KIR eP 06 58 23 Malavi (h = 10 km). 

micr sec 
Mx z 2.2 8 

(cont.) 
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UPP = Uppsala, KIR = Kiruna, UME = Umd\, UDD = Uddcholm, DEL = Delary, MYV = Myrviken 

1989 1989 
Sep. 6 UPP eS 03 15 40 Sep. 8 UPP iP 20 17 30.3 

KIR iPn 03 11 52.7 KIR eP 20 18 08 
i 03 12 01.4 UME iP 20 17 42.4 
iSn 03 13 46.9 Eastern Caucasus (h = N). 

UME iP 03 12 29.2 
iS 03 14 43.0 9 UPP iP 01 53 43.7 D 

MYV iP 03 12 14.2 micr sec 
iS 03 14 15.2 p Z' 0.1 1.1 

Jan Mayen Island region (h = 10 km). KIR iP 015344.6 D 
micr sec 

6 UPP iP 14 59 26.7 p Z'0.4 1.6 
i 14 59 35.8 UME iP 01 53 47.0 D 

KIR iP 14 59 09.0 c South of Panama (h = 5 km). 
micr sec m = 6.4 (UPP,KIR). 

p Z' 0.2 1.4 
UME iP 14 59 14.8 9 UME iP 04 39 14.1 
Molucca Passage (h = 35 km). Afghanistan-USSR border region 

(h = N). 
II 7 UPP iPKPl 11 31 35.5 

South of Fiji Islands (h = 500 km). " 9 UME iP 08 06 25.2 
North of Ascension Island 

II 7 UPP iPKPl 13 51 41.5 (h = 10 km). 
KIR iPKPI 13 51 20.7 
UME iPKP1 13 51 30.4 9 UPP iP 10 49 06.7 
Kermadec Islands (h = 35 km). i 10 49 08.2 

iPcP 10 49 32.1 
II 7 UPP iPKPl 20 20 35.1 micr sec 

South of Fiji Islands (h = 490 km). i Z' 0.1 0.9 
KIR iP 10 48 13.6 

II 7 UPP iP 23 28 18.7 iPcP 10 48 59.2 
KIR iP 23 27 23.2 UME iP 10 48 41.9 
Off east coast of Kamchatka iPcP 10 49 15.0 
(h = 35 km). Andreanof Islands, Aleutian Is. 

(h = N). 
8 KIR iP 03 18 15.5 

Mindanao, Philippine Islands 9 UPP iP 10 53 54.6 
(h = 180 km). 

10 KIR iP 14 13 39.0 
II 8 UPP iP 03 24 10.2 UME iP 14 13 30.7 

Southern Sumatera (h = N). Tajik-Xinjiang border region 
(h = 140 km). 

II 8 UPP iPKPI 08 45 20.3 
iPKP2 08 45 24.2 10 UME iP 20 50 14.7 

KIR iPKPl 08 45 05.6 Azores Islands region (h = 10 km). 
UME iPKPl 08 45 08.6 
Kermadec Islands (h = 45 km). 11 KIR iP 213707.9 

UME iP 21 37 33.4 
II 8 UPP iP 18 20 36.4 Fox Islands, Aleutian Islands 

(h = N). 
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UPP= Uppsala, KIR = Kiruna, UME = Ume'1, UDO= Uddeholm, DEL= Delary, MYV = Myrviken 

1989 1989 
Sep. 11 KIR iSn 23 18 32.3 Sep. 13 UME iPKPl 06 41 12.6 

iSgl 23 18 50.0 Kennadec Islands (h = N). 
UME iSgl 23 19 37.5 
Northwestern USSR, 67.2°N, 32.4°E. 13 UPP iP 07 07 59.9 D 
Origin time= 23 16 28. micr sec 
ML(UPP) = 3.0 1. p Z' 0.1 1.0 
Solution from Helsinki regional KIR iP 07 08 30.1 D 
bulletin. UME iP 07 08 08.7 D 

Iran-USSR border reigon (h = N). 
II 12 KIR iPgl 06 58 29.6 

iSgl 06 58 57.2 13 KIR iP 11 46 31.5 
UME iPgl 06 58 30.6 UME iP 11 46 35.8 

iSgl 06 58 59.5 USSR-Mongolia border region 
Norrbotten, Sweden, 65.9"N, 21 S'E. (h = N). 
Origin time = 06 57 52. 
ML(UPP) = 2.2 (0.20) 2. 13 UPP micr sec 
Solution from Helsinki regional Mx z 5.4 20 
bulletin. KIR iPP 11 58 38.3 

micr sec 
II 12 UPP iP 07 04 07.6 Mx z 7.7 26 

KIR iP 07 03 34.3 South Atlantic Ridge (h = 10 km). 
UME iP 07 03 48.5 M = 6.0 (UPP,KIR). 
South of Honshu, Japan 
(h = 380 km). 13 UPP iP 21 57 26.6 

21 57 34.1 
" 13 UPP Mx 10 00 micr sec 

micr sec i Z' 0.2 1.0 
Mx z 1.0 18 KIR iP 21 59 01.1 

KIR Mx 10 03 21 59 06.3 
micr sec micr sec 

Mx z 1.2 16 Z' 0.2 1.5 
South of Java (h = N). UME iP 21 58 17.7 
M = 5.4 (UPP,KIR). Northern Italy (h = 10 km). 

m = 5.4 (UPP,KIR). 
13 UPP iP 00 10 22.6 

KIR iP 00 ]() 05.6 14 UPP iP 02 30 23.9 
UME iP 00 10 J 1.3 UME iP 02 29 57.3 
Luzon, Philippine Islands (h = N). Andreanof Islands, Aleutian Is. 

(h = 60 km). 
" 13 UPP iP 00 51 54.9 

Central Mid-Atlantic Ridge 14 UPP iPKPl 05 07 29.3 
(h = 10 km). Kennadec Islands region 

(h = 270 km). 
" 13 UPP iPKP 03 50 37.2 

KIR iPKP 03 50 31.5 14 UPP iSgl 18 18 13.0 
UME iPKP 03 50 28.9 UDO iSn 18 16 45.3 

i 03 50 39.7 iSgl 18 17 06.5 
Tonga Islands (h = 120 km). DEL iSgl 18 18 09.3 

MYV iSgl 18 17 16.2 
(cont.) 
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UPP= Uppsala, KIR = Kiruna, UME = Umd, UDO= Uddeholm, DEL= Dclary, MYV = Myrviken 

1989 1989 
Sep. 14 (cont.) Sep. 16 UPP iP 02 11 01.9 D 

Near cost of southwestem Norway, iS 02 15 45 
61.2°N, 4.2°E. micr sec 
Origin time = 18 14 42. p Z' 0.9 1.0 
ML(UPP) = 2.9 (0.16) 3. Mx z 92 20 
Solution from Helsinki regional KIR iP 02 11 34.3 D 
bulletin. 02 11 45.6 

micr sec 
14 UPP iP 19 23 51.6 p Z' 1.3 0.8 

iS 19 34 14 i Z' 2.3 1.0 
micr sec Mx z 51 16 

p Z' 0.1 1.0 UME iP 02 11 11.3 D 
KIR iP 19 23 35.4 iS 02 16 03 

micr sec Caspian Sea (h = 55 km). 
p Z' 0.4 I. 1 m = 6.7, M = 6.3 (UPP,KIR). 

UME iP 192340.7 
iPP 19 27 37.8 16 KIR iP 03 44 06.2 

Halmahera (h = 100 km). UME iP 03 43 41.9 
m = 6.6 (UPP,KIR). Caspian Sea (h = N). 

II 15 UPP iP 09 59 08.9 16 UPP Mx 17 49 
micr sec micr sec 

p Z' 0.1 1. 1 Mx z 1.4 20 
KIR iP 09 58 15.1 Caspian Sea (h = N). 
UME iP 09 58 41.4 
Andreanof Islands, Aleutian Is. 16 UPP iP 18 09 11.4 
(h = N). Sichuan Province, China (h = 10 km). 

II 15 KIR eP 10 09 10 16 KIR iP 23 02 08.0 
Andreanof Islands, Aleutian Is. UME iP 23 02 32.9 
(h = N). Fox Islands, Aleutian Islands (h = N). 

15 UME iPKPl 11 02 14.8 16 UPP iP 23 33 23.2 c 
South of Kennadec Islands ipP 23 33 51.4 
(h = 80 km). micr sec 

p Z' 1.2 1.6 
15 UPP iP 184435.6 KIR iP 23 33 11.1 c 

ipP 18 44 50.5 ipP 23 33 38.5 
micr sec micr sec 

p Z' 0.2 I. 1 p Z'4.1 1.8 
KIR iP 18 43 42.8 UME iP 23 33 19.7 c 

micr sec ipP 23 33 48.1 
p Z' 0.1 1.2 Chiapas, Mexico. 

UME iP 18 44 07.5 h = 100 km (UPP,KIR,UME). 
Near east coast of Kamchalka. m = 6.9 (UPP,KIR). 
h = 55 km (UPP). 
m = 5.9 (UPP,KIR). 17 UPP iP 00 25 14.9 

KIR iP 00 25 23.9 
UME iP 00 25 13.8 
(cont.) 
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UPP= Uppsala, KIR = Kiruna, UME = Umd, UDO= Uddcholm, DEL= Delary, MYV = Myrviken 

1989 1989 
Sep. 17 (cont.) Sep. 19 UPP iP 08 01 46.7 

Afghanistan-USSR border region micr sec 
(h = 220 km). p Z' 0.1 0.7 

KIR iP 08 03 02.0 
II 17 UPP iP 00 59 34.9 UME iP 08 02 25.1 

i 00 59 48.8 Greece (h = 35 km). 
iS 01 04 21 

micr sec 20 KIR iP 00 36 45.8 
p Z' 0.2 1.0 Yunnan Province, China (h = N). 
Mx z 72 21 

KIR iP 01 00 06.7 20 UPP iP 05 12 02.9 
micr sec KIR iP 05 11 46.1 

p Z' 0.5 0.6 Mindoro, Philippine Islands 
Mx z 36 15 (h = 150 km). 

UME iP 00 59 44.4 D 
iS 01 04 36 20 UPP iP 13 30 28.9 

Caspian Sea (h = 50 km). micr sec 
m = 6.1, M = 6.2 (UPP,KIR). p Z' 0.1 1.0 

Mx z 6.4 19 
II 17 UPP eP 01 27 24 KIR iP 13 29 36.6 

KIR iP 01 27 55.7 micr sec 
UME iP 01 27 33.1 Mx z 7.6 18 
Caspian Sea (h = 55 km). UME iP 13 30 01.3 

Rat Islands, Aleutian Islands 
II 17 KIR iP 01 57 05.3 (h = N). 

Caspian Sea (h = N ). M = 5.8 (UPP,KIR). 

17 UPP iP 09 45 01.0 20 UPP iP 16 31 09.7 
KIR iP 09 45 33.2 Near Islands, Aleutian Islands 
UME iP 09 45 I 0.5 (h = N). 
Caspian Sea (h = N). 

21 KIR iP 09 49 12.7 
17 KIR iP 120430.7 Tajik-Xinjiang border region 

UME iP 120524.0 (h = 170 km). 
Greenland Sea (h = 10 km). 

22 UPP iP 02 36 02.9 
II 18 UPP iP 21 25 38.2 iS 02 44 20 

KIR iP 21 24 39.6 micr sec 
UME iP 21 25 09.8 p Z' 0.7 1.3 
Northern Yukon Territory, Canada Mx z 14 13 
(h = 25 km). KIR iP 02 35 45.3 

micr sec 
18 UPP iP 215339.5 p Z' 0.7 1.2 

micr sec Mx z 27 13 
p Z' 0.1 0.8 UME iP 02 35 49.1 

KIR iP 215301.7 iS 02 43 51 
UME iP 2153 18.0D Sichuan Province, China (h = 15 km). 
South of Mariana Islands (h = Nl. m = 6.5, M = 6.4 (UPP,KIR). 

22 UME jp 11 31 40.5 
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UPP= Uppsala, KIR = Kiruna, UME = Ume<t UDO= Uddeholm, DEL= Delary, MYV = Myiviken 

1989 1989 
Sep. 22 UPP iP 20 27 02.1 Sep. 24 KIR iP 11 05 45.7 

KIR iP 20 27 34.7 North Atlantic Ocean (h = 45 km). 
UME iP 20 27 11.6 
Caspian Sea (h = 50 km). 24 UPP iP 11 05 53.8 c 

ipP 11 06 27.1 
23 UPP iPg1 05 41 28.0 micr sec 

iRg 054134.0 p Z' 0.2 1.0 
Dannemora, Uppland, Sweden, KIR iP 11 05 48.8 c 
60.2°N, 17.8°E. ipP 11 06 20.9 
Rockburst at the iron ore mine. micr sec 

p Z' 0.2 1.1 
23 UPP iP 15 38 16.9 UME iP 11 05 46.5 c 

micr sec ipP 110619.7 
p Z' 0.1 1.3 Burma. 

KIR iP 15 38 47.0 h = 120 km (UPP,KIR,UME). 
micr sec m = 5.9 (UPP,KIR). 

p Z' 0.2 1.4 
UME iP 15 38 36.1 24 UME iP 16 29 55.0 

i 15 38 40.6 
Azores Islands (h = 15 km). 24 UPP iP 18 58 31.0 
m = 5.6 (UPP,KIR). Oaxaca, Mexico (h = 45 km). 

" 23 UPP iPKPl 16 11 17.3 24 UPP iPKPl 22 28 15.3 
Kermadec Islands region (h = N). South of Fiji Islands (h = 570 km). 

25 UPP iP 18 03 32.3 c 25 UPP iP 07 40 49.0 
i 18 03 43.0 Southern Greece (h = 45 km). 
iS 18 13 20 

mier sec 25 UPP iP 074314.1 
p Z' 0.2 1.0 UME iP 07 43 50.8 
Mx z 1.4 15 Southern Greece (h = 55 km). 

KIR iP 18 03 09.2 c 
mier sec 25 UPP i(PKP) 14 36 49.6 

p Z' 0.2 1.0 iPKP 14 37 04.6 
Mx z 1.3 13 micr sec 

UME iP 18 03 16.9 c PKP Z' 0.1 1.0 
iS 18 12 52 Mx z 14 22 

Taiwan region (h = 30 km). KIR iPKP 14 36 49.7 
m = 6.1, M = 5.4 (UPP,KIRJ. micr sec 

PKP Z' 0.3 1.0 
23 UPP iP 22 4() 28.2 Mx z 10 22 

KIR iP 22 48 51.9 UME i(PKP) 14 36 46.2 
UME iP 22 49 07.3 iPKP 14 36 56.8 
South of Honshu, Japan Vanuatu Islands (h = 35 km). 
(h = 70 km). M = 6.5 (UPP,KIR). 

24 KIR eP 02 14 09 25 UPP iPKPl 17 07 54.3 
Halmahcra (h = 40 km). UME iPKPl 17 07 43.8 

South of Kermadec Islands 
(h = 220 km). 



UPP= Uppsala, KIR = Kiruna, UME = Umd, UDO= Uddcholm, DEL= Delary, MYV = Myrviken 

1989 1989 
Sep. 26 UPP iPKPl 02 43 56.0 Sep. 30 KIR iP 01 02 55.7 

UME iPKPI 02 43 45.2 UME iP 01 03 29.3 
Kennadec Islands region (h = N). Jan Mayen Island region (h = 10 km). 

" 26 UDD iSgl 05 34 23.3 30 UPP iP 08 51 22.6 
MYV iSgl 05 34 18.8 KIR iP 08 51 14.8 
Off coast of southwesLcm Nonvay, UME iP 08 51 14.6 
61.8°N, 4.5°E. Bunna (h = 25 km). 
Origin time = 05 31 57. 
ML(UPP) = 2. 7 1. 30 UPP iP 18 30 25.7 
Solution from Bergen regional rnicr sec 
bulletin. p Z' 0.1 1.0 

Mx z 5.9 19 
26 UPP eP 10 10 45 KIR iP 18 30 17.5 

Andaman Islands region (h = 20 km). rnicr sec 
Mx z 6.5 18 

" 26 UPP iPgl 21 47 03.0 UME iP 18 30 17.4: 
21 47 10.8 Bunna (h = 15 km). 

iSgl 21 47 27.5 M = 5.8 (UPP,KIR). 
UME iSgl 21 49 20.3 
UDD iPgl 214645.9 

i 21 46 47.3 
iSgl 21 46 58.6 

DEL iPgl 21 47 16.4 
i 21 47 50.8 
iSgl 21 47 53.4 

MYV iSgl 21 48 27.0 
Vannland, Sweden, 59.3"N. 14.1 "E. 
Origin time = 21 46 30. 
ML(UPP) = 2.8 (0.21) 3. 
Felt. 
Solution from Helsinki regional 
bulletin. 

" 28 UPP iP 22 03 19.4 
22 03 23.6 
micr sec 

p Z' 0.3 I.() 

Mx z 7.3 18 
KIR iP 22 03 11.0 

22 03 12.7 
micr sec 

i Z' 0.4 1.3 
UME iP 22 03 10.6 c 

i 22 03 12.8 
Bunna (h = 10 km). April 3, 1991 
m = 6.5 (UPP,KIR). 

Conny Holmqvist 
29 KIR jp 21 37 47.3 Ota Kulhanek 

North Atlantic Ridge (h = 10 krn ). Klaus Meyer 
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SEISMOLOGICAL BULLETIN 

U PP S A L A, K I R UN A, UM E A, U D D E H 0 L M 

DELAR Y and MYR VIKEN 

Uppsala (UPP) 59°51.5'N, 17°37.6'E; h = 14 m 
Kiruna (KIR) 67°50.4'N, 20025.0'E; h = 390 m 
Um eel (UME) 63°48.9'N, 2D°14.2'E; h = 16 m 
Uddeholm (UDD) 60°05.4'N, 13°36.4'E; h = 240 m 
Delary (DEL) 56°28.2'N, 12°52.2'E; h = 150 m 
Myiviken (MYV) 62°56.5'N, 14°20.8'E; h = 345 m 

OCTOBER 1 - 31, 1989 

1989 1989 
Oct. 1 KIR iP 19 35 34.0 Oct. 5 UPP iPKPl 23 27 54.9 D 

Kyushu, Japan (h = 50 km). South of Fiji Islands (h = 510 km). 

II 2 UPP iP 08 08 40.2 II 7 UPP iP 01 29 37.5 
Philippine Islands region (h = 25 km). KIR iP 01 27 55.7 D 

micr sec 
II 2 KIR iP 22 20 15.9 p Z' 0.2 1.0 

Kuril Islands region (h = 35 km). UME iP 01 28 45.9 
Greenland Sea (h = 10 km). 

3 UPP iP 23 16 32.8 
iS 23 21 58 7 UPP micr sec 

micr sec Mx z 7.2 22 
Mx z 2.0 14 KIR iPKP 07 14 43.8 

KIR iP 23 15 22.0 micr sec 
micr sec Mx z 3.7 21 

Mx z 2.0 13 UME iPKP 07 14 49.8 
UME eP 23 15 58 Vanuatu Islands (h = 40 km). 

iS 23 20 52 M = 6.1 (UPP,KIR). 
East of Sevemaya Zemlya 
(h = 30 km). II 7 KIR iP 13 33 34.2 
M = 4.9 (UPP,KIR). UME iP 13 33 40.3 

Samar, Philippine Islands 
4 UPP iP 12 28 33.8 c (h = 55 km). 

micr sec 
p Z' 0.2 1.0 II 7 UPP iP 15 59 29.6 

KIR iP 12 27 44.7 i 15 59 31.3 
UME iP 12 28 05.5 iS 16 08 27 
Kuril Islands (h = 40 km). micr sec 

i z 1.3 1.0 
5 UPP iP 08 22 09.2 Mx z 37 20 

KIR iP 08 22 41.0 (cont.) 
UME iP 08 22 51.7 
East China Sea (h = 200 km). 



2 

UPP= Uppsala, KIR = Kiruna, UME = UmeA, UDD = Uddeholm, DEL= Delary, MYV = Mytviken 

1989 1989 
Oct. 7 (cont.) Oct. 7 UPP iP 17 53 36.0 

KIR iP 15 58 36.1 17 53 37.0 
iP'P' 16 27 57.1 micr sec 

micr sec i Z' 0.5 1.0 
p Z' 0.6 0.9 KIR iP 17 52 42.4 
Mx z 25 16 micr sec 

UME iP 15 59 02.2 p Z' 0.2 0.7 
i 15 59 05.6 UME iP 17 53 08.7 
iS 16 07 40 Andreanof Islands, Aleutian Is. 
iP'P' 16 27 46.3 (h = N). 

Andreanof Islands, Aleutian Is. m = 6.5 (UPP,KIR). 
(h = 20 km). 
m = 6.9, M = 6.5 (UPP,KIR). II 7 UPP iP 18 03 46.7 

micr sec 
II 7 UPP iP 16 53 30.0 p Z' 0.4 0.9 

micr sec KIR iP 18 02 53.8 
p Z' 0.6 0.7 micr sec 

KIR iP 16 52 36.7 p Z' 0.1 0.9 
micr sec UME iP 18 03 20.0 

p Z' 0.2 0.7 Andreanof Islands, Aleutian Is. 
UME iP 16 53 02.7 (h = N). 
Andreanof Islands, Aleutian Is. m = 6.2 (UPP,KIR). 
(h = N). 
m = 6.6 (UPP,KIR). II 7 UPP iP 18 12 17.7 

KIR iP 18 11 23.6 
II 7 UPP iP 17 00 46.5 Andreanof Islands, Aleutian Is. 

micr sec (h = N). 
p Z' 0.1 1.0 

KIR iP 16 59 53.5 II 7 UPP iP 18 15 37.8 
Andreanof Islands, Aleutian Is. micr sec 
(h = N). p Z' 0.1 0.9 

KIR iP 18 14 45.0 
II 7 UPP iP 17 05 58.3 Andreanof Islands, Aleutian Is. 

17 05 59.5 (h = N). 
micr sec 

i Z' 0.1 1.0 II 7 UPP iP 18 34 59.8 
KIR iP 17 04 05.7 Andreanof Islands, Aleutian Is. 
UME iP 17 04 32.1 (h = N). 
Andreanof Islands, Aleutian Is. 
(h = N). II 7 UPP iP 19 01 36.5 

19 01 40.5 
II 7 UPP iP 17 15 17.0 micr sec 

KIR iP 17 14 24.2 i Z'0.4 0.9 
Andreanof Islands, Aleutian Is. KIR iP 19 00 47.4 
(h = N). micr sec 

p Z' 0.1 0.7 
7 UPP iP 17 30 12.8 UME iP 19 01 13.3 

KIR iP 17 29 19.1 Andreanof Islands Aleutian Is. 
Andreanof Islands, Aleutian Is. (h = N). 
(h = N). m = 6.3 (UPP,KIR). 



3 

UPP= Uppsala, KIR = Kiruna, UME = Ume<\, UDD = Uddeholm, DEL= Delary, MYV = Myrviken 

1989 1989 
Oct. 7 UPP iP 19 06 49.7 Oct. 9 UPP iP 18 11 57.5 D 

micr sec micr sec 
p Z' 0.1 1.0 p Z' 0.4 1.1 

KIR iP 19 05 55.6 KIR iP 18 11 04.3 D 
UME iP 19 06 22.0 micr sec 
Andreanof Islands, Aleutian Is. p Z'0.5 1.0 
(h = N). UME iP 18 11 29.6 D 

Near Islands, Aleutian Islands 
II 7 UPP iP 19 17 33.2 (h = 25 km). 

micr sec m = 6.5 (UPP,KIR). 
p Z' 0.1 0.9 

KIR iP 19 16 40.8 10 UPP iP 06 39 50.7 
UME iP 19 17 06.1 KIR iP 06 39 12.8 
Andreanof Islands, Aleutian Is. UME iP 06 39 28.8 c 
(h = N). Near east coast of Honshu, Japan 

(h = 80 km). 
7 UPP iP 20 26 20.6 

KIR iP 20 25 37.1 " 10 UPP iP 07 47 52.9 
Andreanof Islands, Aleutian Is. KIR iP 07 46 59.8 
(h = N). Andreanof Islands, Aleutian Is. 

(h = N). 
8 UPP iP 00 55 34.0 

KIR iP 00 54 40.3 II 11 KIR iP 11 10 30.1 
Andreanof Islands, Aleutian Is. Mindanao, Philippine Islands 
(h = N). (h = 55 km). 

8 UPP iP 03 16 29.9 II 13 UPP iPKPl 17 09 15.9 c 
KIR iP 03 15 38.6 KIR iPKPl 17 08 55.0 
Andreanof Islands, Aleutian Is. UME iPKPl 17 09 05.0 c 
(h = N). South of Kermadec Islands 

(h = 100 km). 
II 8 UPP iP 14 36 52.8 

KIR iP 14 36 00.6 II 13 UPP iP 19 44 10.3 
Andreanof Islands, Aleutian Is. i 19 44 17.0 
(h = N). KIR iP 19 43 16.9 

Rat Islands, Aleutian Islands 
8 UPP iP 15 58 02.2 (h = N). 

KIR iP 15 57 57.3 
Southern Xinjiang, China II 13 UPP iPKPl 20 32 15.6 
(h = 10 km). i 20 32 19.4 

UME iPKPl 20 32 03.1 
II 9 UPP iP 01 18 44.1 Kermadec Islands (h = 60 km). 

KIR iP 01 17 51.8 
Andreanof Islands, Aleutian Is. 13 UPP iP 21 31 34.8 
(h = N). KIR iP 21 30 57.0 

UME iP 21 31 12.5 
9 UPP iP 10 51 55.3 Nears. coast of Honshu, Japan 

KIR iP 10 51 23.3 (h = 25 km). 
Kyushu, Japan (h = 170 km). 
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UPP= Uppsala, KIR = Kiruna, UME = Umec'i, UDD = Uddeholm, DEL= Delary, MYV = Myrviken 

1989 1989 
Oct. 14 UPP iPKPl 02 50 26.2 Oct. 17 (cont.) 

South of Fiji Islands (h = 510 km). KIR Mx 17 39 
micr sec 

" 14 UPP iP 23 18 19.1 Mx z 2.6 19 
KIR iP 23 18 22.5 New Britain region (h = 25 km). 
Kirghiz SSR (h = N). M = 5.9 (UPP,KIR). 

15 UPP iP 01 57 07.2 " 17 UPP iPn 20 43 48.8 
Kuril Islands (h = 110 km). iSn 20 45 09.9 

iSgl 20 45 47.0 
" 15 UPP iP 07 08 40.5 KIR iPn 20 43 32.6 

Kyushu, Japan (h = 5 km). iSGl 20 45 14.5 
UME iPn 20 43 27.8 

" 15 UPP iP 08 16 34.2 iSn 20 44 29.2 
KIR iP 08 15 39.3 iSgl 20 45 01.2 
Komandorsky Islands region (h = N). UDD iPn 20 43 30.8 

i 20 43 33.8 
15 UPP Mx 1144 iSgl 20 45 07.1 

mire sec DEL iLgl 20 46 50.6 
Mx z 2.9 21 MYV ePn 20 43 04 

KIR Mx 11 42 e 20 43 08 
micr sec eSn 20 43 58 

Mx z 4.6 22 Norwegian Sea, 65.1°N, 7.7T.. 
West of Macquarie Islands Origin time= 20 42 06. 
(h = 10 km). ML(UPP) = 3.6 (0.10) 5. 
M = 6.1 (UPP,KIR). Solution from Helsinki regional 

bulletin. 
" 15 UPP iP 21 24 12.3 

KIR iP 21 23 51.5 c " 18 UPP iP 00 16 11.3 
i 21 23 58.5 iS 00 26 06 

UME iP 21 23 58.4 micr sec 
Philippine Islands region (h = N). p Z' 1.1 1.3 

Mx z 138 18 
" 16 UPP iPKPl 08 34 45.2 KIR iP 00 15 36.7 

UME iPKPl 08 34 31.5 micr sec 
South of Kermadec Islands p Z' 3.0 2.5 
(h = 55 km). Mx z 77 15 

UME iP 00 15 57.1 c 
" 17 UPP iP 12 04 22.2 Central California (h = 20 km). 

KIR iP 12 03 47.4 m = 6.8, M = 7.2 (UPP,KIR). 
UME iP 12 04 00.9 
South of Honshu, Japan " 18 UPP iP 03 20 14.3 
(h = 370 km). i 03 20 17.0 

Tibet (h = 45 km). 
17 UPP Mx 17 38 

micr sec 
Mx z 3.8 19 

(cont.) 
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UPP = Uppsala, KIR = Kiruna, UME = Umeli, UDD = Uddeholm, DEL = Delary, MYV = Myiviken 

1989 1989 
Oct. 18 UPP iPKP 115942.3 Oct. 18 UPP iP 18 54 53.3 

iPP 12 01 25.1 i 18 55 02.5 
micr sec KIR iP 18 54 37.3 

Mx z 3.2 23 UME iP 18 54 41.7 
KIR iPKP 11 59 28.9 Molucca Passage (h = 55 km). 

iPP 12 00 37.8 
micr sec II 19 UPP iP 09 56 55.6 c 

Mx z 3.7 21 micr sec 
Solomon Islands (h = 45 km). p Z' 1.5 0.9 
M = 5.9 (UPP,KIR). KIR iP 09 56 38.9 c 

micr sec 
18 UPP iP 13 17 22.4 p Z' 1.4 0.8 

KIR iP 13 17 44.9 UME iP 09 56 39.7 c 
micr sec Eastern Kazakh SSR. 

p Z' 0.1 1.5 m = 6.8 (UPP,KIR). 
North Atlantic Ridge (h = 10 km). Underground explosion. 

II 18 UPP Mx 15 35 II 19 UPP iP 14 39 24.7 
micr sec KIR iP 14 38 30.0 

Mx z 2.2 10 Andreanof Islands, Aleutian Is. 
KIR Mx 15 32 (h = 50 km). 

micr sec 
Mx z 1.1 10 II 19 KIR eSn 17 19 47 

Northeastern China (h = 10 km). Northern Norway, 69.8°N, 25.6°E. 
M = 5.4 (UPP,KIR). Origin time= 1718 33. 

ML(UPP) = 2.2 1. 
" 18 UPP iP 17 11 38.9 Solution from Helsinki regional 

iS 17 19 48 bulletin. 
micr sec 

Mx z 15 14 II 20 UME iP 04 16 34.4 
KIR eP 17 11 06 South of Mariana Islands (h = 40 km). 

micr sec 
Mx z 3.7 12 II 20 UPP iP 11 32 12.8 

UME eP 17 11 17 i 11 32 25.3 
iS 17 19 02 KIR iP 11 32 44.9 

Northeastern China (h = 10 km). UME iP 11 32 22.0 
M = 5.9 (UPP,KIR). Caspian Sea (h = 50 km). 

II 18 UPP iP 18 30 52.9 II 20 KIR iP 14 08 08.8 
micr sec micr sec 

Mx z 3.3 14 p Z' 0.1 1.1 
KIR eP 18 30 19 UME iP 14 08 34.5 

micr sec Fox Islands, Aleutian Islands 
Mx z 1.8 11 (h = N). 

Northeastern China (h = 10 km). 
M = 5.5 (UPP,KIR). 21 UPP iP 02 31 50.3 

KIR iP 02 31 17.4 
UME iP 02 31 30.9 
Bonin Islands region (h = 140 km). 
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UPP= Uppsala, KIR = Kiruna, UME = Umell, UDD = Uddeholm, DEL= Delary, MYV = Myrviken 

1989 1989 
Oct. 21 UPP iP 03 41 24.4 Oct. 26 UPP iP 17 18 01.4 

KIR iP 03 41 47.2 iS 17 27 18 
UME iP 03 41 32.5 micr sec 
Chagos Archipelago region p Z' 0.6 1.3 
(h = 10 km). Mx z 12 14 

KIR iP 17 17 19.6 
II 21 UPP iPKPl 06 33 32.0 micr sec 

South of Fiji Islands (h = 440 km). p Z' 0.3 1.1 
Mx z 22 15 

II 22 KIR iP 14 21 04.2 UME iP 17 17 37.8 
Fox Islands, Aleutian Islands (h = N). iS 17 26 33 

Off east coast of Honshu, Japan 
II 22 UPP iP 15 18 05.6 (h = 10 km). 

KIR iP 15 18 37.3 m = 6.5, M = 6.3 (UPP,KIR). 
Caspian Sea (h = 45 km). 

II 27 UPP iP 01 57 15.4 D 
II 23 UPP iPKPl 13 27 06.1 i 01 57 25.1 

KIR i(PKP) 13 26 47.9 iS 02 06 30 
iPKP 13 26 56.1 micr sec 
iSKPl 13 29 42.0 i Z' 0.6 1.3 

UME i(PKP) 13 26 54.5 Mx z 16 15 
iPKP 13 27 03.9 KIR iP 01 56 33.2 
iSKPl 13 29 52.0 01 56 41.8 

South of Fiji Islands (h = 440 km). micr sec 
i Z' 0.9 2.0 

23 UPP iP 13 42 09.2 Mx z 26 15 
UME iP 13 41 42.4 UME iP 01 56 51.3 
Northwest of Kuril Islands i 01 57 00.2 
(h = 380 km). iS 02 05 47 

Off east coast of Honshu, Japan 
25 UPP iP 20 37 34.9 (h = 10 km). 

micr sec m = 6.6, M = 6.4 (UPP,KIR). 
p Z' 0.1 1.0 

KIR iP 20 36 47.3 " 27 UPP iPKPl 02 06 58.5 
micr sec South of Fiji Islands (h = 170 km). 

Mx z 3.1 16 
UME iP 20 37 07.5 " 27 KIR iP 02 16 46.2 
East of Lake Baikal (h = 20 km). UME iP 02 17 05.0 

Off east coast of Honshu, Japan 
II 26 KIR iPgl 11 45 47.2 (h = 10 km). 

iSgl 11 46 14.7 
UME iSgl 11 46 17.1 II 27 UPP iPKP 21 23 51.7 
Norrbotten, Sweden, 65.9"N, 21.4°E. micr sec 
Origin time = 11 45 10. Mx z 32 19 
ML(UPP) = 2.2 (0.01) 2. KIR iPKP 21 23 38.1 
Solution from Helsinki regional micr sec 
bulletin. Mx z 31 19 

UME iPKP 21 23 42.2 
26 UPP iPKPl 14 53 36.6 Solomon Islands (h = 25 km). 

South of Fiji Islands (h = 190 km). M = 6.9 (UPP,KIR). 
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UPP= Uppsala, KIR = Kiruna, UME = Umec\, UDD = Uddeholm, DEL= Delary, MYV = Myiviken 

1989 1989 
Oct. 28 UPP iPn 01 37 58.3 Oct. 29 UPP iP 05 49 12.2 

i 01 39 41.6 KIR iP 05 48 30.7 
iSgl 014021.0 Off east coast of Honshu, Japan 
i 014029.4 (h = 10 km). 

KIR iPn 013943.7 
UME iPn 01 38 53.1 II 29 UPP iP 11 02 45.3 

iSn 01 41 06.3 micr sec 
UDD iPn 01 38 01.7 Mx z 2.0 17 

i 01 38 10.0 KIR iP 11 02 03.6 
iSn 01 39 39.1 micr sec 

DEL iPn 01 37 12.1 Mx z 2.2 14 
i 01 37 39.5 Off east coast of Honshu, Japan 
iSn 01 38 08.1 (h = 20 km). 
i 01 38 55.4 M = 5.4 (UPP,KIR). 

MYV iPn 01 38 38.6 
iSn 014044.0 II 29 UPP iP 16 04 32.0 
i 01 41 25.0 micr sec 

Poland (h = 10 km). Mx z 2.4 18 
Origin time= 01 36 00. KIR iP 16 03 50.4 
ML(UPP) = 4.4 1. micr sec 

Mx z 2.9 14 
29 UPP iP 03 20 31.2 c UME iP 16 04 07.7 

iS 03 29 48 Off east coast of Honshu, Japan 
micr sec (h = 10 km). 

p Z' 0.2 1.1 M = 5.5 (UPP,KIR). 
Mx z 10 19 

KIR iP 03 19 49.4 c II 29 UPP iP 19 14 39.5 
micr sec iS 19 19 14 

p Z' 0.2 1.4 micr sec 
Mx z 7.8 14 p Z' 0.3 0.9 

UME iP 03 20 07.5 Mx z 9.1 17 
iS 03 29 03 KIR iP 19 15 47.8 

Off east coast of Honshu, Japan micr sec 
(h = 10 km). p Z' 0.5 1.5 
m = 6.2, M = 6.0 (UPP,KIR). Mx z 6.7 16 

UME iP 19 15 16.2 
II 29 UPP iP 05 36 58.3 iS 19 20 07 

iS 05 46 18 Algeria (h = 5 km). 
micr sec m = 6.1, M = 5.3 (UPP,KIR). 

p Z' 0.4 1.0 
Mx z 52 15 II 29 UPP iP 19 27 18.3 

KIR iP 05 36 16.8 micr sec 
micr sec p Z' 0.2 1.0 

p Z' 0.7 1.5 KIR iP 19 28 26.7 c 
Mx z 48 15 micr sec 

UME iP 05 36 34.1 p Z' 0.3 1.5 
Off east coast of Honshu, Japan UME iP 19 27 54.7 
(h = 10 km). Algeria (h = 10 km). 
m = 6.6, M = 6.8 (UPP,KIR). m = 6.0 (UPP,KIR). 
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UPP = Uppsala, KIR = Kiruna, UME = UmeA, UDD = Uddeholm, DEL = Delary, MYV = Myrviken 

1989 
Oct. 29 

II 31 

II 31 

II 31 

II 31 

KIR iP 23 28 41.8 
UME iP 23 28 00.0 
Off east coast of Honshu, Japan 
(h = 10 km). 

UPP iPKPl 00 04 45.1 
iSKPl ()() 07 34.8 

KIR i(PKP) ()() 04 26.7 
iPKP ()() 04 37.1 
iSKPl ()() 07 11.6 

UME i(PKP) 00 04 32.3 
iPKP 00 04 44.2 
iSKPl 00 07 22.9 

Fuji Islands region (h = 580 km). 

UPP iP 15 41 49.2 
micr sec 

p Z' 0.1 1.3 
KIR iP 15 41 14.3 
UME iP 15 41 33.8 
Southern Nevada. 
Underground explosion. 

UPP iP 18 58 04.1 
UME iP 18 57 58.2 
South of Java (h = N). 

UPP iP 19 48 44.5 
KIR iP 19 48 39.2 
UME iP 19 48 39.0 
South of Java (h = N). 

June 6, 1991 

Conny Holmqvist 
Ota Kulhanek 
Klaus Meyer 
Yirga Tesfaye 
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SEISMOLOGICAL BULLETIN 

UPP S AL A, K I R UN A, UM E A, U D D EH 0 L M 

DELAR Y and MYR VIKEN 

Uppsala (UPP) 59°51.5'N, 17°37.6'E; h= 14 m 
Kiruna (KIR) 67°50.4'N, 20025.0'E; h = 390 m 
UmeA (UME) 63°48.9'N, 2D°14.2'E; h= 16 m 
Uddeholm (UDD) 60°05.4'N, 13°36.4'E; h=240m 
Delary (DEL) 56°28.2'N, 12°52.2'E; h = 150 m 
Myrviken (MYV) 62°56.5'N, 14°20.8'E; h = 345 m 

NOVEMBER 1 - 30, 1989 

1989 1989 
Nov. 1 UPP iP 10 03 02.8 Nov. 1 UPP iP 18 47 50.5 c 

KIR iP 10 02 43.5 micr sec 
UME iP 10 02 49.4 p Z'0.4 1.1 
Halmahera (h = 35 km). KIR iP 18 47 08.7 c 

micr sec 
II 1 UPP iP 10 37 17.9 p Z' 0.7 1.5 

KIR iP 10 37 17.9 UME iP 18 47 27.8 c 
UME iP 10 37 20.6 Off east coast of Honshu, Japan 
Mona Passage (h = 25 km). (h = 30 km). 

m = 6.5 (UPP,KIR). 
II 1 UME iPKP 114955.3 

Solomon Islands (h = N). II 1 UPP iP 20 04 03.6 
20 04 12.3 

II 1 UPP iP 12 35 20.5 micr sec 
KIR iP 12 34 39.8 i Z' 0.1 1.0 
UME iP 12 34 58.3 KIR eP 20 03 22 
Off east coast of Honshu, Japan i 20 03 30.8 
(h = 35 km). UME iP 20 03 41.4 

i 20 03 50.0 
II 1 UPP iP 18 36 50.2 Off east coast of Honshu, Japan 

18 36 57.0 (h = 30 km). 
micr sec 

p Z' 1.9 1.4 II 1 UPP iP 20 31 13.2 c 
Mx z 358 19 KIR iP 20 30 32.2 c 

KIR iP 18 36 07.6 UME iP 20 30 51.3 c 
micr sec Near east coast of Honshu, Japan 

p Z' 2.3 1.6 (h = 55 km). 
Mx z 410 16 

UME iP 18 36 26.5 II 1 UPP iP 23 17 04.1 
Near east coast of Honshu, Japan micr sec 
(h = 30 km). p Z' 0.1 1.0 
m = 7.0, M = 7.6 (UPP,KIR). (cont.) 
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UPP= Uppsala, KIR = Kiruna, UME = UmeA, UDD = Uddeholm, DEL= Delary, MYV = Myrviken 

1989 1989 
Nov. 1 (cont) Nov. 2 UPP iP 12 11 07.2 

KIR iP 23 16 23.0 micr sec 
micr sec Mx z 1.6 12 

p Z' 0.1 0.8 KIR iP 12 10 25.8 
UME iP 23 16 41.9 micr sec 
Near east coast of Honshu, Japan Mx z 2.9 14 
(h = 40 km). Off east coast of Honshu, Japan 
m = 5.8 (UPP,KIR). (h = 25 km). 

M = 5.5 (UPP,KIR). 
" 1 UME iP 23 31 13.7 

Off east coast of Honshu, Japan II 2 UPP iP 13 53 29.5 c 
(h = 30 km). micr sec 

p Z' 0.2 1.2 
" 2 UPP iP 01 21 02.0 Mx z 2.0 19 

UME iP 01 20 38.9 KIR iP 13 52 47.4 c 
Off east coast of Honshu, Japan micr sec 
(h = 25 km). p Z' 0.2 1.2 

Mx z 3.3 15 
II 2 UPP iP 01 53 55.9 UME iP 13 53 07.2 c 

UME iP 01 53 29.5 Off east coast of Honshu, Japan 
Off east coast of Honshu, Japan (h = 30 km). 
(h = N). m = 6.1, M = 5.5 (UPP,KIR). 

II 2 UME iP 02 33 47.5 II 2 UME iP 16 06 12.2 
Off east coast of Honshu, Japan Off east coast of Honshu, Japan 
(h = N). (h = N). 

" 2 UPP iP 07 32 39.5 II 2 UPP iP 17 26 04.8 
KIR iP 07 32 17.3 Qinghai Province, China (h = 10 km). 
UME iP 07 32 24.1 
Northern China (h = 10 km). II 2 UME i(PKP) 21 07 14.6 

iPKP 21 07 22.9 
II 2 UME iP 09 45 34.2 Fiji Islands region (h = 600 km). 

Off east coast of Honshu, Japan 
(h = N). II 3 UPP iP 06 01 05.4 

UME iP 06 00 42.5 
II 2 UPP iP 10 39 28.7 Off east coast of Honshu, Japan 

micr sec (h = 25 km). 
p Z' 0.1 1.0 

KIR iP 10 38 59.7 II 3 UPP iP 14 22 01.5 
UME iP 10 39 11.6 KIR iP 14 21 44.4 
Ryukyu Islands (h = 80 km). UME iP 14 21 51.0 

Mindanao, Philippine Islands 
" 2 UPP iP 12 03 04.2 (h = 60 km). 

KIR iP 12 02 23.4 
UME iP 12 02 39.9 
Off east coast of Honshu, Japan 
(h = 25 km). 
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UPP= Uppsala, KIR = Kiruna, DME = Umeii, UDD = Uddeholm, DEL= Delary, MYV = Myrviken 

1989 1989 
Nov. 3 UPP micr sec Nov. 4 (cont.) 

Mx z 1.8 22 micr sec 
KIR iPKP 17 57 37.7 p Z' 0.1 1.1 

micr sec Mx z 6.8 14 
Mx z 4.3 20 KIR iP 20 22 42.8 

UME iPKP 17 57 55.4 micr sec 
Admirality Islands region p Z' 0.1 1.0 
(h = 15 km). Mx z 10 15 
M = 5.7 (UPP,KIR). UME iP 20 23 02.8 

iS 20 32 00 
" 4 UPP iP 18 07 20.7 Off east coast of Honshu, Japan 

micr sec (h = 30 km). 
p Z' 0.1 1.0 m = 5.9, M = 6.1 (UPP,KIR). 
Mx z 15 17 

KIR iP 18 05 58.1 " 4 KIR iP 20 55 23.0 
18 06 08.7 Iran (h = N). 

i 18 06 13.5 
iS 18 07 23.9 4 UPP iP 21 02 35.4 

micr sec i 210244.4 
Mx z 21 14 KIR iP 21 01 53.9 

UME iP 18 06 41.1 i 21 02 02.5 
i 18 06 43.7 UME iP 210211.8 c 
iS 18 08 38.5 Off east coast of Honshu, Japan 

UDD iP 18 07 09.8 (h = 25 km). 
i 18 07 20.4 

DEL iP 18 07 56.6 " 4 UPP iP 22 08 02.7 c 
MYV iP 18 06 35.2 22 08 12.2 

iS 18 08 42.0 micr sec 
Norwegian Sea (h = 10 km). p Z' 0.1 1.0 
M = 5.0 (UPP,KIR). KIR iP 22 07 20.9 

UME iP 22 07 40.6 
" 4 UPP iP 18 20 32.2 Off east coast of Honshu, Japan 

micr sec (h = 20 km). 
Mx z 11 17 

KIR iP 18 19 09.9 II 5 UPP iP 02 47 01.0 
i 18 19 19.9 Southern Greece (h = 10 km). 
iS 18 20 35.4 

micr sec II 5 UPP iPKPl 05 35 37.7 
Mx z 14 16 South of Fiji Islands (h = 550 km). 

UDD iP 18 20 21.2 
DEL iP 18 21 07.4 II 5 UPP iP 13 53 24.9 
MYV iP 18 19 47.0 KIR iP 13 52 43.5 

iS 18 21 37.0 UME iP 13 53 01.5 
Norwegian Sea (h = 10 km). Off east coast of Honshu, Japan 
M = 4.8 (UPP,KIR). (h = 30 km). 

II 4 UPP iP 20 23 25.3 II 5 UPP iP 15 19 38.0 
i 20 23 35.3 KIR iP 15 18 56.3 
iS 20 32 44 UME iP 15 19 15.1 

(cont.) (cont.) 
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UPP = Uppsala, KIR = Kiruna, UME = UmeA, UDD = Uddeholm, DEL = Delary, MYV = Myrviken 

1989 1989 
Nov. 5 (cont) Nov. 7 KIR iP 03 37 39.8 

Near east coast of Honshu, Japan Panama-Colombia border region 
(h = 45 km). (h = 10 km). 

II 5 UPP iP 16 07 41.5 II 7 KIR iP 11 02 52.5 
i 16 07 51.0 UME iP 11 03 18.4 

KIR iP 16 06 59.5 Fox Islands, Aleutian Islands (h = N). 
UME iP 16 07 18.3 
Off east coast of Honshu, Japan II 7 UPP iP 15 11 55.7 
(h = 30 km). KIR eP 15 11 11 

UME iP 15 11 27.5 
II 5 KIR iP 16 59 03.7 Off east coast of Honshu, Japan 

Mindanao, Philippine Islands (h = N). 
(h = 60 km). 

" 7 UME iP 21 03 38.7 
II 5 KIR iPKPl 22 49 45.3 Hokkaido, Japan region (h = 70 km). 

Easter Island Cordillera (h = 10 km). 
II 8 UPP iP 17 07 43.3 

II 5 KIR iP 22 56 00.6 KIR iP 17 07 12.7 
UME iP 17 07 26.3 

II 6 UPP iP 09 07 29.5 c Volcano Islands region (h = 140 km). 
micr sec 

p Z' 0.1 1.0 " 8 UPP iP 20 19 08.6 
KIR iP 09 06 47.8 c KIR iP 20 18 33.1 

micr sec UME iP 20 18 47.2 
p Z' 0.1 1.0 South of Honshu, Japan (h = 40 km). 

UME iP 09 07 06.7 c 
Near east coast of Honshu, Japan II 9 UPP iP 00 41 05.3 
(h = 50 km). KIR iP 00 40 31.1 
m = 5.9 (UPP,KIR). UME iP 00 40 45.7 

South of Honshu, Japan (h = 110 km). 
II 6 UPP iP 10 45 15.7 

Greece (h = 10 km). II 9 UPP iP 01 47 30.8 
KIR iP 01 46 43.6 

II 6 UPP micr sec UME iP 01 47 05.1 
Mx z 5.9 14 Kuril Islands (h = 190 km). 

KIR eP 15 24 16 
micr sec II 10 UPP iP 04 17 08.0 

Mx z 2.7 12 KIR iP 04 16 35.4 
Southwestern Ryukyu Islands Kyushu, Japan (h = 55 km). 
(h = 30 km). 
M = 5.9 (UPP,KIR). II 10 KIR iSn 07 07 57.7 

iSgl 07 08 18.1 
" 6 UPP iPKP 21 11 25.5 UME iSn 07 07 29.5 

micr sec iSgl 07 07 54.1 
Mx z 3.3 22 Central Finland, 65.0°N, 27.1°E. 

KIR micr sec Origin time = 07 06 18. 
Mx z 3.4 18 ML(UPP) = 2.4 (0.21) 2. 

Solomon Islands (h = 40 km). Solution from Helsinki regional 
M = 5.9 (UPP,KIR). bulletin. 
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UPP= Uppsala, KIR = .Kiruna, ·uME = Umeli, UDD = Uddeholm, DEL= Delary, MYV = Myrviken 

1989 1989 
Nov. 10 UPP iP 08 14 11.8 Nov. 13 UPP iPn 21 23 00.0 

KIR iP 08 13 58.9 iPgl 21 23 08.5 
UME iP 08 14 00.2 iSn 21 23 46.6 
Yunnan Province, China (h = 10 km). iSgl 21 24 01.0 

UDD iPgl 21 22 36.0 
II 10 UPP i(P) 11 07 29.3 iSgl 21 23 09.5 

DEL iPgl 21 22 41.4 
II 10 UPP iP 23 04 06.7 iSgl 21 23 21.5 

KIR iP 23 03 15.2 MYV iSgl 21 24 28.0 
Kuril Islands region (h = 30 km). Off coast of southern Noiway, 

58.3°N, 10.2°E. 
II 10 UPP iP 23 08 39.8 Origin time= 21 22 01. 

micr sec ML(UPP) = 2.6 1. 
Mx z 1.8 17 Solution from Norwegian station 

KIR iP 23 07 47.9 readings. 
Kuril Islands region (h = 20 km). Probably explosion. 

II 10 UPP iP 23 32 32.8 II 13 UPP iSgl 21 36 36.5 
micr sec UDD iPgl 213511.5 

p Z' 0.1 1.0 i 21 35 14.2 
KIR iP 23 31 45.8 iSgl 21 35 45.5 

micr sec DEL iPgl 21 35 16.5 
p Z' 0.1 0.9 iSgl 21 35 50.1 

UME iP 23 32 06.6 MYV iSgl 21 37 06.0 
Kuril Islands (h = 55 km). Off coast of southern Noiway, 
m = 5.9 (UPP,KIR). 58.5°N, 10.2°E. 

Origin time= 21 34 37. 
II 11 KIR iP 03 15 41.0 ML(UPP) = 2.6 1. 

Svalbard region, 80.D°N, 19.6°E. Solution from Norwegian station 
Origin time = 03 12 52. readings. 
Solution from Helsinki regional Problably explosion. 
bulletin. 

II 14 UPP iP 04 25 45.6 
II 12 UPP iP 00 11 19.5 Qinghai Province, China (h = N). 

KIR eP 00 10 28 
Andreanof Islands, Aleutian Is. II 14 KIR iP 15 42 40.3 
(h = N). Mindanao, Philippine Islands 

(h = 120 km). 
II 13 UPP iP 08 52 18.5 

Rat Islands, Aleutian Islands II 14 UPP iP 17 52 32.9 
(h = N). KIR iP 17 52 14.9 

Philippine Islands region (h = N). 
II 13 UPP iP 16 06 41.2 

KIR iP 16 06 43.1 14 UPP iPKPl 19 46 13.3 
UME iP 16 06 39.0 Kermadec Islands (h = 180 km). 
Off w. coast of Northern Sumatera 
(h = 55 km). II 15 UPP iP 04 11 35.3 

KIR iP 04 12 16.9 
(cont.) 
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UPP= Uppsala, KIR = Kiruna, UME = Ume<\, UDD = Uddeholm, DEL= Delary, MYV = Myrviken 

1989 1989 
Nov. 15 (cont.) Nov. 17 KIR iP 13 38 49.7 

UME iP 04 11 59.0 UME iP 13 39 26.5 
Central Mid-Atlantic Ridge Jan Mayen Island region (h = 10 km). 
(h = 10 km). 

" 17 UPP iPKPl 17 03 38.6 
" 16 UPP e(PKP) 08 57 50 UME iPKP 17 03 33.4 

iPKP 08 58 00.0 South of Fiji Islands (h = 480 km). 
iSKPl 09 00 43.4 

KIR iPKP 08 57 45.3 " 18 UPP iP 07 43 20.5 
iSKPl 09 00 21.4 UME iP 07 42 56.3 

UME i(PKP) 08 57 42.5 Hokkaido, Japan region (h = 10 km). 
iPKP 08 57 55.0 
iSKPl 09 00 33.1 " 18 UPP iP 16 07 51.3 c 

Fiji Islands region (h = 540 km). micr sec 
p Z' 0.1 0.9 

" 16 UME iPgl 13 22 50.5 KIR iP 16 07 06.1 
iSgl 13 22 55.2 micr sec 

MYV iSn 13 24 14.0 p Z' 0.2 1.0 
Vasterbotten, Sweden 64.3°N, 20.5°E. UME iP 16 07 27.1 c 
Origin time = 13 22 40. Hokkaido, Japan region (h = 45 km). 
Solution from Helsinki regional m = 6.0 (UPP,KIR). 
bulletin. 

" 18 UPP eP 17 32 04 
II 16 KIR iSgl 18 37 48.3 UME iP 17 32 04.2 

Northern Norway, 68.8°N, 23.6°E. Caribbean Sea (h = 10 km). 
Origin time = 18 37 03. 
Solution from Helsinki regional II 19 UPP iP 04 36 48.3 c 
bulletin. micr sec 

p Z' 0.2 0.9 
II 17 UPP iP 04 12 00.5 KIR iP 04 36 57.2 c 

iS 04 17 29 micr sec 
micr sec p Z' 0.2 1.0 

p Z' 0.1 1.0 UME iP 04 36 46.5 c 
Mx z 3.9 14 Hindu Kush region (h = 200 km). 

KIR iP 04 10 50.1 m = 5.7 (UPP,KIR). 
micr sec 

p Z' 0.5 1.5 II 20 UPP iP 03 31 40.7 
Mx z 3.8 10 micr sec 

UME iP 04 11 24.4 p Z' 0.1 1.0 
iS 04 16 21 KIR iP 03 31 21.5 

East of Sevemaya Zemlya micr sec 
(h = 10 km). p Z' 0.1 1.0 
m = 5.9, M = 5.2 (UPP,KIR). UME iP 03 31 26.6 

Sichuan Province China (h = N). 
II 17 UPP iP 08 12 08.1 m = 5.9 (UPP,KIR). 

UME iP 08 11 47.3 
Off east coast Honshu, Japan 
(h = 15 km). 
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UPP = Uppsala, KIR = Kiruna, UME = UmeA, UDD = Uddeholm, DEL = Delary, MYV = Myiviken 

1989 1989 
Nov. 20 UPP iP 04 26 42.6 Nov. 21 UPP iP 20 47 13.3 

iS 04 32 50 Central Mid-Atlantic Ridge 
micr sec (h = 10 km). 

p Z' 0.2 1.0 
KIR iP 04 27 10.6 II 22 UPP i(P) 22 24 12.6 

micr sec 
p Z' 0.3 1.3 II 23 KIR iP 16 00 16.3 
Mx z 8.3 14 Off east coast of Honshu, Japan 

UME iP 04 26 51.0 (h = 35 km). 
iS 04 33 07 

Southern Iran (h = 30 km). II 24 KIR iP 00 48 27.5 
m = 5.9, M = 5.6 (UPP,KIR). Molucca Passage (h = 25 km). 

II 20 UPP iP 19 06 48.4 II 24 UPP Mx 02 02 
micr sec micr sec 

Mx z 2.2 13 Mx z 1.7 10 
KIR iP 19 06 20.3 Dodecanese Islands (h = 10 km). 

micr sec 
Mx z 1.4 11 II 24 UPP iP 13 00 02.6 

UME iP 19 06 29.6 KIR iP 12 59 10.1 
Ryukyu Islands (h = 35 km). Andreanof Islands, Aleutian Islands 
M = 5.5 (UPP,KIR). (h = 50 km). 

II 21 UPP iP 02 47 44.0 II 24 UPP iPKPl 18 40 45.9 
KIR iP 02 46 58.0 South of Fiji Islands (h = 510 km). 
UME iP 02 47 18.2 
Kuril Islands (h = 55 km). II 24 UPP iP 18 57 27.8 

KIR eP 18 56 52 
II 21 UPP iPKPl 03 30 00.0 c UME iP 18 57 06.3 

KIR iPKP 03 29 46.3 Bonin Islands region (h = 35 km). 
UME iPKPl 03 29 49.5 
Kermadec Islands region (h = 55 km). II 25 UME iP 07 13 51.5 

Near east coast of Honshu, Japan 
II 21 KIR iP 04 57 35.9 (h = 80 km). 

UME iP 04 57 53.9 
Near east coast of Honshu, Japan II 25 UPP iP 08 03 21.5 
(h = 50 km). micr sec 

Mx z 3.5 20 
II 21 UPP ipPKP2 14 58 24.1 KIR micr sec 

micr sec Mx z 2.4 16 
Mx z 3.9 22 UME iP 08 03 39.1 

KIR iPKP2 14 57 52.1 Eastern Gulf of Aden (h = 10 km). 
micr sec M = 5.8 (UPP,KIR). 

Mx z 1.6 21 
UME ipPKPl 14 57 54.4 II 25 UPP iP 18 18 42.4 
Auckland Islands region (h = 25 km). KIR iP 18 18 15.1 
M = 6.0 (UPP,KIR). UME iP 18 18 28.2 

Mariana Islands (h = 210 km). 
II 21 UPP i(P) 20 31 44.1 
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UPP= Uppsala, KIR = Kiruna, UME = UmeA, UDO= Uddeholm, DEL= Delary, MYV = Myiviken 

1989 
Nov. 26 UPP iPKPl 23 15 37.6 

UME iPKPl 23 15 26.6 
South of Kermadec Islands 
(h = 45 km). 

II 27 KIR iPn 02 35 59.9 
Greenland Sea, 77 .1°N, 11.6°E. 
Origin time = 02 3 3 44. 
Solution from Helsinki regional 
bulletin. 

II 27 KIR iP 16 17 29.5 
Mindanao, Philippine Islands 
(h = 140 km). 

II 28 KIR iP 21 12 26.4 
Tadzhik-Sinkiang border region 
(h = 120 km). 

II 29 UPP iSKS 01 24 43 
iS 01 25 56 

micr sec 
Mx z 5.4 20 

UME iSKS 01 24 50 
micr sec 

Mx z 4.3 26 
Southern Peru (h = 70 km). 
M = 5.9 (UPP,KIR). 

" 29 UPP iPKPl 06 07 35.4 
iSKPl 06 10 28.4 

KIR iPKP 06 07 19.3 
iSKPl 06 10 08.1 

UME iPKP 06 07 29.5 
iSKPl 06 10 17.1 

South of Fiji Islands (h = 490 km). 

II 30 UME iPKP2 09 18 25.1 
Off e. coast of N. Island, N.Z. 
(h = 35 km). 

II 30 UPP iPKPl 09 56 32.3 July 9, 1991 
South of Fiji Islands (h = 300 km). 

Conny Holmqvist 
II 30 UPP iPKPl 20 04 26.2 Ota Kulhanek 

South of Fiji Islands (h = 560 km). Klaus Meyer 
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U PP S AL A, K I R UN A, UM EA, U D D E H 0 L M 

DELAR Y and MYR VIKEN 

Uppsala (UPP) 59°51.5'N, 17°37.6'E; h = 14 m 
Kiruna (KIR) 67°50.4'N, 20025.0'E; h = 390 m 
Um ell (UME) 63°48.9'N, 2D°l4.2'E; h = 16 m 
Uddeholm (UDD) 60°05.4'N, 13°36.4'E; h = 240 m 
Delary (DEL) 56°28.2'N, l2°52.2'E; h = 150 m 
Myrviken (MYV) 62°56.5'N, 14°20.8'E; h = 345 m 

DECEMBER 1 - 31, 1989 

1989 1989 
Dec. 1 UPP iP 05 08 19.8 Dec. 1 UPP iPKP 19 17 55.6 

KIR iP 05 07 46.9 iSKPl 19 21 03.2 
UME iP 05 08 01.2 micr sec 
South of Honshu, Japan PKP Z' 0.1 1.1 
(h = 490 km). KIR iPKP 19 17 42.5 

micr sec 
II 1 UPP iP 05 17 07.6 PKP Z' 0.1 0.5 

05 17 23.5 UME iPKP 19 17 48.7 
micr sec Vanuatu Islands (h = 230 km). 

p Z' 0.1 0.5 
KIR iP 05 16 15.1 II 2 UPP iPKP 16 28 21.3 
UME iP 05 16 41.8 South of Fiji Islands (h = 530 km). 
Andreanof Islands, Aleutian Is. 
(h = 45 km). II 2 UPP iP 19 55 02.6 

ipP 19 55 16.9 
II 1 UPP iSgl 16 28 11.2 micr sec 

KIR iSn 16 27 07.1 p Z' 0.1 0.6 
iSgl 16 27 19.4 Burma (h = 50 km). 

UME iPn 16 26 06.7 
iPgl 16 26 15.1 II 3 UPP iP 01 23 55.3 
iSn 16 26 52.3 Mariana Islands (h = 370 km). 
iSgl 16 27 07.1 

UDD iSgl 16 27 49.4 II 3 UPP iP 07 44 55.8 
MYV iPgl 16 25 53.0 N.W. Iran-USSR border region 

iSgl 16 26 24.0 (h = 10 km). 
Near coast of central Norway, 
65.2°N, 1 l.9°E. II 3 UPP iP 11 08 54.5 
Origin time = 16 25 07. Burma (h = 45 km). 
ML(UPP) = 3.1 (0.18) 5. 
Solution from Helsinki regional II 3 UPP iP 14 30 07.2 
bulletin. ipP 14 30 45.4 

iS 14 40 28 
(cont.) 
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UPP= Uppsala, KIR = Kiruna, UME = Umell, UDD = Uddeholm, DEL= Delary, MYV = Myrviken 

1989 1989 
Dec. 3 (cont) Dec. 8 (cont) 

micr sec UME iP 00 14 54.7 
p Z' 0.2 1.5 ipP 00 15 07.9 

UME iS 14 41 27 Bunna. 
Peru-Brazil border region h = 50 km (UPP,UME). 
(h = 150 km). 

II 8 UPP iP 10 36 10.2 
II 5 UDD iSgl 13 09 56.9 iS 10 47 00 

i 13 10 17.6 micr sec 
Southern Norway, 59.5°N, 1 l.6°E. p Z' 0.2 1.2 
Origin time = 13 09 28. Mx z 9.6 16 
Solution from Bergen regional KIR micr sec 
bulletin. Mx z 7.1 14 

UME iP 10 35 59.0 
II 5 UPP iP 16 22 06.1 iS 10 46 39 

Greece (h = N). Philippine Islands region 
(h = 45 km). 

II 6 UPP iP 00 51 38.1 M = 6.2 (UPP,KIR). 
iS 00 54 06.5 

UME iP 00 52 21.6 II 8 UPP iP 12 24 47.6 
Rumania (h = 30 km). micr sec 

p Z' 0.1 0.7 
II 6 UME iP 04 14 54.5 UME iP 12 24 26.3 

North Atlantic Ocean (h = 10 km). ipP 12 24 42.9 
South of Honshu, Japan (h = 60 km). 

II 6 UPP iP 05 37 02.3 
micr sec II 8 UPP iP 17 34 55.9 

p Z' 0.2 1.2 micr sec 
UME iP 05 37 48.6 p Z' 0.1 0.7 
Yugoslavia (h = 10 km). UME iP 17 34 33.9 

Near east coast of Honshu, Japan 
II 6 UME iP 05 33 39.7 (h = 45 km). 

Banda Sea (h = 120 km). 
II 9 UPP micr sec 

II 7 UPP iP 13 07 44.0 Mx z 10 17 
iS 13 14 18 KIR micr sec 

micr sec Mx z 13 20 
p Z' 0.2 1.0 UME iP 20 51 16.2 
Mx z 10 12 Minahassa Peninsula (h = 150 km). 

KIR micr sec M = 6.3 (UPP,KIR). 
Mx z 6.1 11 M uncorrected for focal depth. 

Southern Iran (h = 15 km). 
M = 5.8 (UPP,KIR). II 11 UPP iP 04 56 28.4 

UME iP 04 56 04.3 
II 8 UPP iP 00 15 01.5 Eastern Sea of Japan (h = 230 km). 

ipP 00 15 15.2 
micr sec II 11 UPP iSKPl 16 22 17.6 

p Z' 0.3 0.9 UME iPKP 16 18 57.2 
(cont) iSKPl 16 22 01.4 

Vanuatu Islands (h = 200 km). 
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UPP = Uppsala, KIR = Kiruna, .UME = UmeA, UDD = Uddeholm, DEL = Delary, MYV = Myrviken 

1989 1989 
Dec. 12 UME iP 08 47 46.9 Dec. 15 UPP iP 20 57 43.7 

Banda Sea (h = 70 km). UME iP 20 57 31.3 
Mindanao Philippine Islands 

II 14 UPP Mx 20 24 (h = 40 km). 
micr sec 

Mx z 4.7 23 II 16 UPP iP 00 46 44.9 
KIR Mx 20 24 UME iP 00 46 32.4 

micr sec Mindanao Philippine Islands 
Mx z 2.1 21 (h = 35 km). 

Solomon Islands (h = 40 km). 
M = 5.9 (UPP,KIR). II 16 UPP iP 01 06 53.3 

Mindanao Philippine Islands 
II 15 UPP iP 18 56 53.5 (h = 30 km). 

i 18 56 57.7 
ipP 18 57 00.0 " 16 UME iPgl 06 59 25.5 
i 18 57 06.8 iSgl 06 59 41.7 
iSKS 19 07 26 Gulf of Bothnia, 65.2"N, 22.4°E. 
iS 19 07 47 Origin time = 06 58 55. 

micr sec ML(UPP) = 2.0 1. 
p Z' 0.1 1.2 Solution from Helsinki regional 
i Z' 1.0 1.9 bulletin. 
pP Z' 0.2 0.9 
Mx z 123 23 II 16 UME iP 10 37 41.0 

KIR micr sec Mindanao Philippine Islands 
Mx z 50 19 (h = 30 km). 

UME eP 18 56 40 
ipP 18 56 46.8 II 16 UME iP 10 53 17.2 

Mindanao Philippine Islands. Mindanao Philippine Islands 
h = 20 km (UPP,UME). (h = 35 km). 
M = 7.1 (UPP,KIR). 

II 16 UPP iP 12 30 24.0 
II 15 UPP eP 19 06 44 Andreanof Islands, Aleutian Is. 

UME iP 19 06 31.8 (h = N). 
Mindanao Phillipine Islands (h = N). 

II 16 UPP iP 12 57 55.4 
II 15 UPP iP 19 10 33.9 UME iP 12 57 33.4 

micr sec East coast of Japan (h = 25 km). 
p Z' 0.1 0.9 

UME iP 19 10 21.6 II 16 UME iPgl 14 41 52.8 
Mindanao Philippine Islands iSgl 14 42 10.6 
(h = 45 km). Gulf of Bothnia, 65.2"N, 22.2°E. 

Origin time= 14 41 23. 
15 UPP iP 19 39 08.0 ML(UPP) = 2.0 (0.01) 2. 

Mindanao Philippine Islands (h = N). Solution from Helsinki regional 
bulletin. 

15 UPP iP 19 49 29.5 
Mindanao Philippine Islands (h = N). II 16 UME iP 18 02 49.8 

Mindanao Philippine Islands 
(h = 40 km). 
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UPP= Uppsala, KIR = Kiruna,"UME = Ume4, UDD = Uddeholm, DEL= Delary, MYV = Myiviken 

1989 1989 
Dec. 16 UPP iP 21 15 59.7 Dec. 17 UPP iP 21 52 25.3 

i 21 16 27.8 UME iP 21 52 24.1 
UME iP 21 16 29.4 Hindu Kush region (h = 100 km). 
Crete (h = 90 km). 

II 18 UME iP 07 24 28.0 
II 16 UPP iP 22 52 30.6 Central Mid-Atlantic Ridge 

Ryukyu Islands (h = 30 km). (h = 10 km). 

II 16 UPP iP 23 36 52.0 II 19 UPP iPKP2 01 51 50.4 
micr sec UME iPKP 01 51 29.6 

p Z' 0.4 1.4 South of Kermadec Islands (h = N). 
UME iP 23 36 27.7 
Off east coast of Honshu, Japan II 20 UPP iP 00 21 30.1 
(h = 20 km). iSKS 00 32 00 

iS 00 32 29 
II 17 UPP iP 03 25 14.8 micr sec 

UME iP 03 25 15.1 p Z'0.3 1.0 
South Indian Ocean (h = 25 km). Mx z 22 17 

UME iP 00 21 17.8 
II 17 UME iP 00 40 40.8 iS 00 32 07 

Mindanao, Philippine Islands Mindanao, Philippine Islands 
(h = 45 km). (h = 20 km). 

II 17 UPP iP 05 42 15.4 II 20 UPP iP 010422.9 
micr sec UME iP 010411.2 

p Z' 0.2 0.9 Mindanao, Philippine Islands 
UME iP 05 41 54.3 (h = 40 km). 
Off east coast of Honshu, Japan 
(h = 40 km). II 20 UPP iPKPl 04 43 38.4 

UME iPKPl 04 43 29.1 
II 17 UPP iP 08 22 22.4 East of North Island N.Z. 

08 22 25.4 (h = 30 km). 
micr sec 

i Z' 0.1 1.0 II 20 UME iP 08 48 15.4 
UME iP 08 22 01.8 Mindanao, Philippine Islands 
Off east coast of Honshu, Japan (h = 40 km). 
(h = 20 km). 

II 20 UPP iPKPl 12 04 40.4 
II 17 UME iP 10 48 51.4 UME iPKPl 12 04 31.3 

Mindanao, Philippine Islands South of Kermadec Islands 
(h = 30 km). (h = 30 km). 

II 17 UPP iP 14 47 31.6 II 20 UPP iPgl 12 56 02.0 
UME iP 14 47 19.1 iSgl 12 56 06.0 
Mindanao, Philippine Islands iRg 12 56 07.3 
(h = 40 km). UDD iSgl 12 57 05.4 

Dannemora, Uppland, Sweden, 
II 17 UME iP 19 51 10.2 60.2°N, 17.8°E. 

Mindanao, Philippine Islands Rockburst at the iron ore mine. 
(h = 40 km). 
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UPP= Uppsala, KIR = Kiruna, UME = UmeA, UDD = Uddeholm, DEL= Delary, MYV = Myrviken 

1989 1989 
Dec. 21 UPP iP 08 20 20.5 Dec. 25 UME iP 20 03 33.5 

UME iP 08 20 20.5 Halmahera (h = 100 km). 
Northern Sumatera (h = 20 km). 

II 27 UPP iP 19 37 11.6 
II 21 UME iP 115654.7 Southern Sumatera (h = 60 km). 

Svalbard region (h = 10 km). 
II 27 UPP iP 20 14 05.1 

II 21 UPP iP 17 ()() 09.8 UME iP 20 14 02.1 
micr sec Southern Sumatera (h = 70 km). 

Mx z 13 17 
UME iP 16 59 44.3 II 27 UME iP 21 58 11.8 
Kuril Islands (h = 45 km). Volcano Islands region (h = 130 km). 

" 22 UPP iP 20 08 41.0 II 27 UME iPKP 23 46 20.3 
Rat Islands, Aleutian Islands (h = N). Nears. e. coast of Australia 

(h = 10 km). 
" 22 UPP iP 24 12 51.4 

Mindanao, Philippine Islands " 28 UME iSgl 14 27 23.5 
(h = 40 km). i 14 27 28.0 

Gulf of Bothnia, 65.8"N, 22.6°E. 
" 23 UPP iPKPl 01 52 27.6 Origin time= 14 26 13. 

micr sec ML(UPP) = 2.4 (0.21) 2. 
PKPl Z' 0.1 0.8 Solution from Helsinki regional 

Kermadec Islands (h = 35 km). bulletin. 

" 23 UPP eP 11 36 56 " 28 UPP iP 14 36 11.8 
micr sec UME iP 14 36 12.9 

Mx z 4.9 19 Uzbek SSR (h = N). 
Mariana Islands (h = 160 km). 

" 28 UME iP 16 12 35.8 
" 24 UME iP 19 00 07.1 Bonin Islands regional (h = 480 km). 

South of Honshu, Japan 
(h = 250 km). " 29 UME iSgl 00 16 02.3 

Norrbotten, Sweden, 65.3"N, 20.7°E. 
" 24 UME iPKPl 23 58 57.8 Origin time = 00 15 16. 

West of Macquarie Island Solution from Helsinki regional 
(h = 10 km). bulletin. 

" 25 UPP iP 04 33 44.3 II 29 UPP iP 11 17 26.4 
UME iP 04 33 30.9 UME iP 11 17 32.2 
Northern Quebec (h = 10 km). Iran (h = N). 

" 25 UPP iP 14 32 26.0 c " 29 UPP iP 16 01 22.6 
iS 14 38 43 UME iP 16 01 14.5 

micr sec Burma-India border region 
p Z' 0.6 1.0 (h = 100 km). 
Mx z 8.5 18 

UME iP 14 32 12.8 " 29 UME iP 17 13 59.0 
Northern Quebec (h = 5 km). Mariana Islands region (h = 35 km). 
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UPP= Uppsala, KIR = Kiruna,·UME = Ume~. UDD = Uddeholm, DEL= Delary, MYV = Myrviken 

1989 
Dec. 30 

II 30 

II 30 

II 31 

II 31 

II 31 

UPP iPKP 05 01 41.6 
iSKPl 05 04 49.9 

UME iPKP 05 01 33.3 
iSKPl 05 04 36.5 

Vanuatu Islands (h = 180 km). 

UPP iPKP 110947.0 
South of Fiji Islands (h = 630 km). 

UME iP 12 58 44.5 
Philippine Islands region (h = N). 

UPP Mx 24 26 
micr sec 

Mx z 17 17 
KIR Mx 24 23 

micr sec 
Mx z 17 23 

Near n. coast of Papua New Guinea 
(h = 40 km). 
M = 6.6 (UPP,KIR). 

UME iPgl 11 14 14.7 
iSgl 11 14 26.6 

Vasterbotten, Sweden, 64.6°, 21.1°E. 
Origin time = 11 13 59. 
Solution from Helsinki regional 
bulletin. 

UPP iP 23 25 25.7 
UME iP 23 25 22.9 
Northern Sumatra (h = 80 km). 

April 29, 1991 

Conny Holmqvist 
Ota Kulhanek 
Yueping Zhou 
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