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Abstract: Research of the focal mechanisms of the deep-focus earthquakes plays an important role in the under-
standing of the driving mechanism and the dynamics of the plate tectonics. In this study. we analyzed distribu-
tion characteristics and fault plane solutions of the deep-focus earthquakes in Northeast China. Our results
show that: (1) Hypocentral depths of these deep-focus earthquakes become progressively deeper in the orien-
tation from SEE (Japan Sea) to NWW (Northeastern China), but there is no obvious trend in the orientation
from SSW to NNE. Furthermore, down-dip compressive stress is dominant in the focal mechanism solutions
for these deep-focus earthquakes, suggesting that the deep-focus earthquakes of Northeast China is the result
of driving action from the Western Pacific Ocean subducting slab. (2) From Japan-Sea to Northeast area of
China, the hypocentral depths of earthquakes exhibit a clear linear correlation with the horizontal distance of
these deep focus events measured from the Japan trench and coincide with the Watati-Benioff zone under Japan,
suggesting that the deep-focus earthquakes region of Northeast China, like Japan-Sea deep-focus earthquakes.,
is a part of the Western Pacific Ocean subduction zone. (3) Based on previous slab thermal structure analyses
and seismological studies, we postulate that most deep-focus earthquakes in Northeast China are related to
metastable olivine wedge, and their occurrence is the result of phase transformation.
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Table 1 The catalogue of deep-focus earthquakes in Northeastern China
®E S AR W R km YRk
H 1] 21 AR/ B/ HIX

1 1905-08-25 17:46:00 43.00 129. 00 o = AR E AT 6.8 470 ZRAG T o 5 A v e
2 1917-07-31 11:23:00 42.°30 131.00  hEENEESRE 7.5 460 ZRAb T 0 Hh g L)
3 1918-02-10  04:46:00  43.00 130. 00 b E AR EAT 6.5 450 ZRAL DT s b R v L)
4 1918-04-10 100300 43.30 130. 30 o [ M 7.2 570 ARG 7 ol i i )
5 1920-05-06 174000 43.00 131. 30 o [ 5 R AR 6.3 520 ARG 7 ol iy )
6 1927-05-18  05.:44,00 44. 00 131. 00 whE B VLR T 6.5 430 ZRAC T ot T U )
7 1928-06-07 14:24.00 14. 00 131. 00 HE IR T 6.0 430 ZRAC T o A U )
8 1933-09-09 13:02:00 44. 00 130. 00 o [ SR T4 T 6.2 590 ZRAC T s R e
9 1935-03-29 07:47:00 43.00 131. 00 o [ 5 A 6.2 550 AR L R e
10 1938-10-21 14:46.00  43.30 131. 00 HEBIEITRT 6.2 550 AR DT s b R T
11 1940-07-10 13:49.55 44. 00 131. 00 W B IELR T 7.3 580 ARG 7 ol i )
12 1940-11-22 210600 43.42 131. 30 v B VLR T 6.0 540 ZRAC T ot e U )
13 1946-01-11  09:33:00  44.00 129.30 P EBRITHSHT 7.2 580 ZRAL D) o 7 v T
14 1957-01-03 20:48:00 43. 54 130. 36 HE B AR T 7.0 593 ZRAb T s R A e
15 1959-10-29 22:30:00 42. 48 131.06 o E IR 6.2 547 ZRAG T S H R A b L4
16 1973-09-10 15:43:34 42. 50 131. 90 [ AR 6.4 586 o [ 1R B R H SR
17 1973-09-29 44,01,02 41. 90 131. 00 o E M E 7.7 595 S0k 46]

18 1975-06-29 00:00:00 38. 80 130. 10 T [ 7 Ak 7.4 553 2 k46

19 1976-04-11 00:03:37 42. 80 131. 10 o [ AR 5.0 542 [ s b 7% PO 7 H S
20 1977-02-03 21:31:56 42.59 130. 49 o T R 5.2 505 ] o b 2 O iR H SR
21 1978-07-03 21:01:47 43.21 130. 90 o T R TT 4.6 524 e Hb R £ o R H S
22 1979-12-25 00:36:37 42.95 130. 99 b AR R 5.5 510 o b R P R H SR
23 1981-09-19 07:27:00 43.15 131,17 b [ T T 4.4 560 o bR PO R H SR
24 1981-11-27 17:21:47 42.88 131.12 ot 5 MRS A T 6.1 546 e Hb AR 5 P R SR
25 1981-11-28 00,2145 42.92 131.15 o 35 MR A T 6.2 540 e b R 5 P AR SR
26 1983-10-08 07:45:31 44,18 130.39  PEEBRIATE 6.1 573 e Hb R 5 P R SR
27 1984-04-15 07:34.18 42.73 131. 24 of B 5 M AR T 5.1 567 o Hb R 5 o R H S
28 1987-11-21 13:48.57 43.08 131. 14 of B 5 M AR T 5.0 574 e Hb R 5 o R H Sk
29 1993-11-02 07:14:51 42.99 131. 10 R AR R 5.3 557 e bR PO R H SR
30 1994-02-08 05:18:27 43. 46 130.87  hEBRITARTH 4.4 563 rb [ R PO R H SR
31 1994-11-28 04:57:54 43.24 130. 93 o 35 MR A T 4.1 547 e b R 5 P R SR
32 1996-09-14 11:28:13 43, 82 131.14  PEBRIARTE 3.3 518 [ R Hb 72 O b 7R H
33 1997-04-30 13:57:02 44. 59 130. 55 T E BT R E 3.9 550 e Hb R £ o R H S
34 1999-04-01 21:35:14 42. 90 130. 80 o T R R TT 7.1 575 e Hb R 5 0 R H Sk
35 1999-04-08 13:10:40 43. 66 130. 47 o ARV B 6.4 565 e b R PO R H SR
36 2001-11-24 11:50:41 43.27 131. 05 v [ T ARFE A T 4.5 561 rb [ bR PO R H SR
37 2002-06-28 17:19:40 43,74 130.45  PEBRIIATE 7.3 582 e b R 5 P R ) SR
38 2002-09-15 08:39:36 44,77 130. 04 ERIESE2y A AW N WEES 6.4 589 e b R 5 P R SR
39 2002-11-15 14:08:34 42.93 130. 79 rh L R 4.2 567 e b RE £ P AR H SR
40 2004-08-15 15:36:56 43. 39 131.01 o T R 4.6 538 o Hb AR 5 P R H S
41 2006-07-26 20:51:06 43. 64 130. 58 HEREILARTE 4.4 563 o Hb R £ o R H SR
42 2007-10-05 14,2445 43. 80 130.93  EEBRITATE 4.3 562 e b R PO R H SR
43 2009-04-18 03:56:30 42. 80 130. 50 o E MRS 5.4 564 o bR P R H SR
44 2009-06-07 16:26:05 43.75 130.85  HEBRIIATE 4.6 578 e b AR 5 0 R SR
45 2009-07-12 23:31:30 43. 56 130. 43 o AR B 4.1 574 e b RE £ P AR H SR
46 2009-08-10 12:42.52 43. 56 130. 59 o AR T B 5.3 584 e Hb AR £ 0 R H SR
47 2010-01-17 18:05:31 43.70 131.08 HERRILARTE 4.1 541 e b R 5 P R SR
48 2011-01-08 07:34:10 43. 00 131. 10 b [ T M T 5.6 560 o [ b AR PO R H SR
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Fig. 3 Focal mechanism solutions of the deep-focus
earthquakes in Northeast China
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Table 2 Focal mechanism solutions of the deep-focus earthquakes in Northeast China
Mo [E) L g WA i B P i T il
iﬁ - g/ mpg/ WS WEE/ B/ i/ s/ i/ s/ s/ Jrbifa/ fsish/ BRI
5 O A H B4 B
) ) km ) (@] ) ) ) (@] (@] )
1 1940 7 10 13 49 55.0 44.00 131.00 7.3 580 93 80 210 20 169 33 23 51 HiE CMT s 4
2 1973 9 10 15 43 34.3 42.50 130.90 6.4 586 187 72 718 277 27 97 63 E CMT %
3 1973 9 29 8 44 1.2 41.90 131.00 7.7 595 193 72 37 19 289 27 91 62 E CMT %
4 1976 4 11 0 3 36.8 42.80 131.10 5.0 542 193 75 321 23 269 28 126 57 HhE CMT f# B P
5 1977 2 3 21 31 56.4 42.59 130.49 5.2 504.7 147 84 52 53 274 21 16 30 SEEMEE I HeE CMT % e
6 1979 12 25 0 36 36.9 42,95 130.99 5.5 510 7213 200 82 299 36 97 52 EEEE I PuE CMT R i
7 1981 11 28 0 21 45.1 42,92 131.15 6.2 540 66 25 162 88 274 38 48 42 P E CMT %o
8 1981 11 27 17 21 47.4 42.88 131.12 6.1 546.2 162 88 66 25 274 38 48 42 EEBEERA PO CMT Sl %
9 1983 10 8 7 45 31.3 44,18 130.39 6.1 572.8 171 65 351 25 261 20 80 70 EEBOLI R CMT %ok 2
10 1984 4 15 7 34 18.1 42.73 131.24 5.1 566.8 201 8 105 35 319 32 79 39 EEMEE I aE CMT Sk e
11 1999 4 8 13 10 40.2 43.66 130.47 7.1 575.4 189 82 81 25 299 33 75 48 EEMGHR L CMT S
12 2002 6 28 17 19 40.1 43.74 130.45 7.3 581.5 192 77 27 13 285 32 97 58 ZEREMBHEKA O CMT Sl %
13 2002 9 15 8 39 36.3 44.77 130.04 6.4 589.4 204 85 98 19 310 37 95 47 EEMBPEAPRE CMT $odfs &
SEHIME 277 31 75 50.8
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