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Fig. 1 Active faults and distribution of the focal

mechanism solutions of 145 earthquakes
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Fig.2 Nodal plane and P, T and B axis parameters analyze of the focal mechanism

solutions of 145 earthquakes



186 OB OB R

35%

BIR EYE, I XRIEWTRTE strike 1ELEIL NNE
I 5 NWW [l B9 35 TG 38 ], Jerf NNE [ 55 i 2
BN N10° ~40°E, FHE&ANJ7 WA, WEE
A5 W BIfA slip 76 0°F1 180° ML £, RUIRIK
AL AE 16 Y8 3 D 2, [ TR LA R A6 1 2 3l
WEFAE, MILZ TIEWRE () sz
(F) BZ, UUIHHE X H5KAE H 8 AR i
R WrEISf dip SRR ARE, EIEAKPRIH
LT NF, RUIWR s B S s R R R
J1 P #iJr ik NEE [, f5iff 10° ~30°, K-
EWN Sy T B PLH D5 1] E B A NNW i Al
NEE [i], fif7E 0° ~S0°YEREI N ZE; &N B
BJ7 LRI DAA) R A2, LA NEE 55 NNW S &,
Wi Am LBy 5y, ULBA YR Sy Nt s e, M
A,

BT HIRR AR, RENL A A AT REPEBOK,
ZREE MR, MHEEZS, TE—— R,
TSI B A AT X SR AR IR AL A A S IR, B
RAEKXRANPRERRKN T (TEESE,
1992, 1995) HATRAMMT

2.1 RENFBRERESH

Xt FHFFE X T A Y 145 S RIEHLHIAE, RA
BRRBERIEIEAT R R R IR 40 5% H R 430 6 38
(I&13) : Hif 3 RIPIIBERILE 1|3, )53 KM
PR AME S, KR4, 5 INIERTR, F
6 240 70 T e o I WS AR L ) 4 I R 3 AT O 4
5, EME SR L5 BB 61% , 5 1
R E A5 BEN 39% . 51K P RIPEY
Jifi EW, 552 8K P M- U5 A2 NE, XM
REBCR LN PRI SHHE % (2002) . ER
M5 (2008) Xof L& B K AR X 31 5= (9 AR I AL Al
FRRTTET IR B4 — 8, NIX R AT AR a%
DA AR, BATFRZ R EERIE; 553 280 P i
77k NNW, 7E N ([ a3, B mmELH
R 39% , RBIBR T EHERTE SIS, FEHL
B TR R A T B L K

K1 REICERNSE, H a2 FORRNIH
ML, ih R BT E AL, X, Y
IR, AlfaPT 2P, T HIKEERMA, HTHR
SFEERIR, 90°IF, ARRIRMINEH .

B3 AMEREAEBERIK MG P, T 585139 &Y

Fig.3 P and T axis of focal mechanism different type of solution and projections of their average solution
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Tab. 1 Average stress axis parameters of different type of focal mechanism solutions in study area

Type Paz/(°) Pih/(°) Taz/(°) Tih/(°)

Baz/(°) Bih/(°) Xaz/(°) Xih/(°) Yaz/(°) Yih/(°) AlflaPT/(°) N
239.70  88.69  139.11  59.59  81.07 43
269.47  66.17 185.31  87.03  86.75 19
25.01 8509 293.39 5179  83.98 26
308.23  55.61  128.53  39.51  81.98 27
229.86  79.53  49.60  17.35  87.53 18
94.43  52.53  255.25 20.81  87.77 12

1 92.30 73.05 199. 65 67.98 331.88 31.04
2 223.67 72.62 321.95 75.24 88.56 3.84
3 349.10 61.95 239.83 69. 17 121.22 38. 47
4 307. 63 12.42 128.35 85. 60 38.34 89. 84
5 229.98 29.71 49. 80 57.82 139.85 89.92
6 268. 38 72.51 109. 65 16. 30 0.14 84.42

2.2 WRABEHHRZEANFHXRSH

N T TR KRR A SR
BIRKMHERR, EELRERERRRRIIL
ROPMBEE X B R EE L (E4): Eda
NER L, 228 (FER) ERBHRNMGE, RIEFE
TR 14.4 km; [ 4b S4%5 3 JGE AR K

i, R 15.5 km; B de R34, 52K
IEWTRIRA IR, FRIRT-IIREED 14. 8 km; [
4d H58 6 FETE WM R I AT K, R TR
BEH 211 km, A4 WIS, B LIEKAISHE
BRI AN, Fhim & —HRERITR, AR
EL PRI 22 00 IEWT BGE I AR, #E—A A



w2

FEWSEE . B KA X /N RRIELGIE BN 5 R

187

WL IE T, BN AL, WAL R, H2
TEWTEY BB W RUMRR b 24, SRR B 6 —
HRHRWTIR . R EVIMTERONIERTZE (B4, 1985),
W E—RAWRIVE OV IEBTRHGE A&, &
FH R B R AR A IR — 3. LA Ltk
BABTSEIX T s 2 Ak LT TR ik B — R4
SERERX R B — e MEERIE . BhAh, AR
Y 3t R AR YR TR B PR R WY S DX 30 7 28 3t AR R R TR
BERERTIEWE RER BRI R RIREE, IR
BRTELHR T R B TR, BB — KA W
FUARER PG BT R R BT AR AL, #0058 B 2 3 7

113°30' E 114°30' 115°30’

RSB Z WAL R RA K, TR
FRIAMERL ) M E R IR, AR AT i —
BB IS

3 DRI E I

HT T BB KB4 1 B 3 1 05
AR, EFFRPREIR 145 D HH/NIR R IR
DL, RAM S ZIRE (PR, 1983) Xf
BRI X B 444 18 B 9 7 [ A (AL B8 4%,
2001) P47 T 5.

113°30' E 114°30' 115°30'

® /

Fy

I

113°30' E 114°30’ 115°30’
éa
@ / g 37°
'N / ‘ 00’ N
F1 7K F4
F,/°
N e
NICITRYVES o

30’

° / 36°
éw 9 /
@ K&
k%S ok o M mﬁ\ﬁ 260

00’

i \ frun
e
Fg 3
Fof loma WM 25
A 35°

35°

An.
Fip /< % A / Fig i 30
ithd
_-n/ }?Q o?:’fi%\
#IE 0 P Fy

35°

00’

B4 FRRREEYERIEHESHE
(a) 251, 2 IGEWEMR; (b) 3 ISGEWMABBR; (o) M4, 5 KEWEMR; (d) 3 6 FBURIMR

Fig. 4 Distribution of each kind of the focal mechanism solutions

(a) The first and second strike-slip type; (b) The third strike-slip type;
(¢) The fourth and fifth normal type; (d) The sixth inverse type
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Fig. 5 Average solution of main type in study area
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Tab. 2 Average stress axis parameters of main type by using grid test method in study area

W A W B

P i T 4 B #i BA%

E/(C) iy (o) WE (o) B/ () BifC) WEfy () Jiti/ (o) /() drbi/(e) i (o) Jif/ (o) (o) AL

214 90 -154 124 64 0

18 346 18 215 64 19%
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Focal Mechanism Solution and Stress Field Inversion of Small and
Moderate Earthquakes in North Henan and its Adjacent Region

XIN Hai-liang, FANG Sheng-ming, FAN Ji-chang, LI Wen
( Geophysical of Exploration Center, CEA, Zhengzhou 450002, Henan, China)

Abstract

Based on the data of digital seismic wave recorded by regional seismic network from 1985 to 2008, the fo-
cal mechanism solutions of 145 small and moderate earthquakes which occurred in North Henan and its adjacent
region were determined by the amplitude ratio of Pg and Sg in vertical component records with clear initial mo-
tion of P-wave. Using the methods of statistic, systematic cluster analysis and grid point test, we analyze the
parameters of focal mechanism solutions and calculate the regional mean stress field. The results show that the
mainly focal mechanism solutions is strike-slip type, the main stress axis is close to horizon and the main charac-
teristic of the regional tectonic stress field is characterized by horizontal compression in study area. There are
some normal and reverse fault types beside of strike-slip type for focal mechanism solutions. On the whole the fo-
cal mechanism solutions of small and moderate earthquakes have many types and scattering distribution, which
indicates that small earthquakes occurred in random, and the whole controlling of tectonic stress field of North
China is weak.

Key words: small and moderate earthquakes; focal mechanisms; cluster analysis; stress field; North
Henan and its adjacent region



