O Lk TR R S
I-PHS MR R
Y W DATONG—-YANGGAO EARTHQUAKE

@
) EXBR




FF

198947 10 H 18 HE 23 HAKR—MHE —WEEEETHEHE SKSEU
LA PIRER. MR —FFZ/E, 199943 4 26 HXEREBEXKET
5.8 bR, XRPIHIXE 1976 FRHFINWKMBEZ G, BIAFEANEESE
o

K-S HE, AMURRAETE FAE M. KEK B8 KREm
SIREAMEFR ST ZHXRE, TEREREF 80 £MA X H R AT JKM M
JTEL AT T RGN W EEAN S L BRI Z fa . 7R X b 8 M U 3= e it 7 )
B, AL RS, 7RI E HE & A 68 77 M xR i b X A A A 2 1 ) b
maE, B, EWEL ERFELRESAMIARR, ERIHBER T
FKOMREE, RIER 1989 £330 1991 FFHHE, H A& FE4E K T BTk & 1
HAERBEX A, HE, ANEXMULRMEmBHRNS ip, #2TH
o EERIE R TR S AT RO BR AN AT, RS R 2R St A
W T R, B, A AEKRE-M& K &L TR X A RICE
S, LM B SRERE ARk, FRRXER. HEKAE
GUHIEH IR PR R, HATKAFIE B AP 24, ERLVER: 4k
PR K Bl 3t B 1 B R 4G B B BE A — A HAORE I 2 bR, ArAediduiah X, s
XM RE N RERES, EXHEILX, TTE2ERRMEBHEEE
s, 5. XUl BEFERITAEMR, SHTRAMHEREER. N
I, BEzmRREALAR, BT WESMEHEX A R-H & ERT T 58
ER, MHERIKIIRG. BIJKSNEAE. HRZH M BEM SR
GEANFMHAT T ZHHEER.

AR ERPIR TR RRMICH, IR ENBZ R, X KE
THEEE—ERMESE L, EARTHPIFRERY, Bxd b HriE b e S
MRER EE, WA HERAMNBIE. o, R BEIRRERNICH. &
TAREZ @AM IrEMI BN B AE S, BRREE— SR8 AL,
nxy 1989 45 10 A 19 H 01 B 01 /M KM, £BEESIH2EEREW
6.1 HGLER, HENFIBAFHLEMMER 5.8 9, HHKREE —EWE
B, ABHERFUSE—. BEARLHEHNEN. T R A RRHK
] — ) B AR 1 S B VORI B BUtE A WRST AR, RS SRia T i HEE, Fe

—



AR BRI, HE5 R MR A A 4edb X — 2 i b 9 R RERN ST I — A0 AR,
FOT R XU R FTR LA E YR, XPR AT, R RMETIRAFE
ERABIERER, BUSHRIAH. SR, et R K- P agiR s gk
WK LAEMITRATTRE,  F35 %54 5 6 AR R M IX ) e 72 Ml B4R Bl AR sl 4 Hh

E: :H ] -D-!‘ Iiaj‘ tw
% I\ v
w

1993.6



H X

KIF-F1# 6.1 GBAEEIE Y HRRIE S P HML weeveresrssaseene RER 259
K —PH B ML B FESUAFIE ~eserrnroorsersernronsensssonnonsasnnnans 4R BB HRAL
K [~ P & M 7B BT GG ISR K wvevveveonsanrnnssnantienssarennansanss %BW FEIE #Hi&k4E
1989 AE A TH B R I B BRI sremsrrorrensrnersersannranisnencsssstonnaace g
KFE-HiE 6.1 Zotb @b X AT

REIFIE  eereeerresserscssstnrinraniiisssciniennsene. BETE IAF IAHNE
Kl 5 A BT S ASAE B P A AR () LT o oeoesnenannsnans % Bl WA LER
K~ B M RS DL LU S AEALARIE  woveomemeeensnssnsnsnnsnnes L % fhEd
K -BH 6.1 G BA ML B RIICFIIE vereseesesrnesrases kK NR#E FRS
KB 85 6.1 G oA AR Tt W J2 10 BIAFAE weveeeee He&T #HKE FRE
[ —BH o 2 1) S T AR AT I B HE WL R TIFSE eorennvencorsasnsesasnanensaassonsennen R,
KIE—PAE 6.1 BH BN T IETEABIIRATHT cerersemrreimntrnratimnstoiscinssasanss # 55
FIE B S L R K E I AL ASAIE srserererrrermiarasrsasstnsssnsennrssansscssensansnnns EAE
oA ] — B 18 5 R ) s T 630 25 18] A A wovoevevonoe Dk EHE  MARS
K- BB EBR R E AL crrerersrcorcsssrearrrantornarcrnassssnnes $E HEM$
KT~ R 1 0 T K B2 B S R ARARLE wooeoeoremssnannannens MK 847
K- st R L ) B A A AL AR

KE— BT RNHE  ceevesrsercncisrmsaninccnnnces T EEA FHHE
ARG A 5K B B L <eevremrerrersenseserans FEFAE X R4
K- B BB RS AT IR G IFAE <vevenemnensmnnennnannnne L W MRR HEREF
AR B B HTIT PR B L5 —BASIE  corverensnstnatcniinmnannan. B FEA
KIal—F i B 5 B AT IR GBI AI L vereeremssentmnnieniintinsnnnenseseaee £ B 45
KT~ B e 3 A T JR RT3 e AiE B

IR 3 B 5% & R DEFRE
Kwj—~ MELEM%E&Em%mﬁ%ﬁﬁﬁﬂ ------------------------ e KER
A T B FE) b, IR B 25 3 AN B B 17 K L BT B e oo ssmvnnsnsasnennansennsnnnanns ek SR

(1)
(11)
(19)
(27)

(35)
(45)
(51)
(58)
(67)
(77)
(89)
(96)
(104)
(111)
(118)

(126)
(134)
(142)
(169)
(179)

(187)
(198)
(206)



CONTENTS

The function of the M ¢6.1 Datong—Yanggao
carthquake in the present seismicities of
north china

Characteristics of the Datong—Yanggao
carthquake sequence

Study on short—term and imminent precursors
before the Datong—Yanggao earthquake

Seismogenic process of
the 1989 Datong—Yanggao earthquake

Characteristics of precursory anomalies
in Beijing region before the Mg6.1
Datong—Yanggao carthquake

Precursory featurcs of the Datong—Yanggao
earthquake and mechanism of
the seismogenic process

Temporal and spatial variation of
V,/ Vg ratio
before and after
the Mg6.1 Datong—Yonggao earthquake

Deformation precursors of
the Datong—Yanggo earthquake

Fault movements during the preparation of
the Datong—Yanggao M6.1 earthquake

Crustal deformation precursors
and its mechanism
of the Datong—Yanggao earthquake

Analysis on deformation precursors
observed in fixed stations of
the Datong—Yanggao earthquake

Gravity variations before
the Datong—Yanggao earthquake

Features of geomagnetism in short term
spatial cvolution of the Datong—Yanggao
moderately strong earthquake swarm

Anomalous variations of geoclectric resistivity
before the Datong—Yanggao

Zhang Guomin Li Xuanhu
Zhu Chuanzhen Wang Linying et al.
Miao Liangtian Jing Chengguo et al.

Chen Shaoxu

Kang Jingwei Wang Dengxuan et al.
Cao Gang Hu Zaixing et al.

Ma Lin Zhuo Yuru

Che Zhaohong Liu Tianhai et al.

Gao Zhongning Jian Chengen et al.
Xie Juemin

Yang Bingshun

Wang Zhimin

11

19

27

35

45

51

58

67

71

89

96

Ma Senlin Ren Suobao et al. 104



carthquake swarm
Anomalous field feature of groundwater

before the Datong—Yanggao earthquake
Features of borehole stress and strain variation

for the Datong—Yanggao earthquake

and Datong—Nanjing seismic fault zone
Precise geothermal dynamic survey and

the Datong—Yanggao earthquake
Features of various precursor field

before and after

the Datong—Yanggao earthguake swarm
Evolution of precursors and

their field—source features before

the Datong—Yanggao carthquake
A study on the relationship between

the Datong—Yanggao earthquake and

evolution of precursor field in the metropolis
Deformation field prior to the Datong—Yanggao

ecarthquake and their possible mechanism
Numerical simulation of precursor mechanism

and seismogenic process of

the Datong—Yanggao earthquake
An experimental study on the strain and

rupture field around the Datong region

Guan Huaping Liu Guiping

Che Yongtai Yu Jinzi

Huang Xiangning Ge Liming et al.

Yang Xiuxin Chen Yuanjmn et al.

MalLi

Chen Jianmin et al.

Gao Xu Li Zhixong

Zheng Ximing

Li Zhixiong Gao Xu et al.

Chen Xiugi Zhang Guomin

Guo Tieshuan Lu Zhenye

111

118

126

134

142

169

179

187

198

206



KFE—FH & 6.1 a4l
WA R RS B R Y Hb

[

—, 5l =

1989 4F 10 A 19 H 01 bt 01 X KA MR 6.1 Ztiume, BRI KRGEERX 2 HMEIL M
K8 —IK 6 ZUbBIED. XRMREERINX 1966 £ 1976 FRMEDIRMZE, EEE T
R 6 HEUEHBREFDNNTHRETRE, EERENEEXARAEMN,. 8044, EEXM
BREE—REF, RELRIEZFRT —RIABRBHAPIE, #1TTRRATICABER T
RS EPIR L R R AR LRI S — R KRNBIIECE, FHil, TR
BEREMAR-FRELEARIET KR IEEOXE, RGP AErIER L,
1990 4F iy E R RAHR MW E 4, #E—SFRAKA-HROEBHEARE, KHREQ
. BRI M2 AT AR R E R BRAZINT, N EHIIER RN 2R R A B
RMEETEPE. BXRNER, UEATREE. BRHER. BERDSIEYAR-
HAEmnEEELE. ERIH RSN EATR. AOKEERERLLERT
1966 & 1976 FRMEIE /G, HS 13 £ 6 WA T R LR A MK —FH & R,
Xt 90 4FA (BRER AT E)) b X i R IS Sh A R AR, BIOKTH - FH R i
AR RIS S D 5B AL, BiREES A, B%ES A

A AR R XL, sttt .

T KFE-B R R A AR
LS IV I S — DR R AR S

A HEH PR T LA RIE S MR RE B, 44k 5 AT 800 FELUK, ELH
A NLRIESHE, B 3004EE A, BMEATFRNESNNEN. EF T HMRIESIMA, #
BIE ALY, BINNBERE N =HENRIERIES, FEFY B RRON L
SERHPISE THN. SIVEMESY, HHTHREMAKISID (B1. £ 1.

HME 1 fFR AR, SIS 9 NBR, BIVESNMERLHSHEIENM
o, E2FET 1AESR, Hbl 1966 sETR &M MRE] 1976 47 3 1L b 1 K00 MR 35 3)
ERE T3, N TOFERENFR, HILKE 6 IbMED, RINE T EIRZEN
A, BIERBEE SRS HARAE, B I 80 AE K 2 SEA AL M X WY BBREA B i TS
B, Bk, £+ 2FETRERERAMKRH-HRBR, TEREIHEALIVESIE 8

—_ 1] —



el .2, B 4 5 6 7 8 9
7 .
5 ol bl |y |
5 1 |r|.”| Al |l
1500 1550 1600 1650 1700 i
@
Lo o ‘ S8 . 1.
T
6
i T
1850 1900 1950 2000 55
®)
B LI, SIVIESNH AR
(a) SBM¥EM (b) FEIVIEIMN
Fig. 1 Division of seismic episodes in the third and fourth active period in North China
(a) The third active period; (b) The fourth active period
21 ELSW. VIERERNDEEHE LR
Table 1 The comparison of each episode during the third and fourth active period
m * mIEwE () |SHNHE (%) 2| B |RIENE 4E) ,EBJ’BG‘I’EJ (4F)
1 1484— 1487 3 : 1815—1820 5
1" 1488— 1496 8 1° 1821—1828 7
2 1497— 1506 9 2 1829— 1835 6
2* 1507 — 1521 14 9t 1836 — 1854 18
3 1522 — 1538 16 3 1855 — 1862 7
3" 1539 —1547 8 3* | 1863 —1879 16
4 1548— 1569 21 4 1880—1898 18
4 1570—1577 7 : 4 1899—1908 9
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THE FUNCTION OF THE Mg6.1
DATONG-YANGGAO EARTHQUAKE IN THE
PRESENT SEISMICITIES OF NORTH CHINA

Zhang Guomin
{ Center for Analysis and Prediction, SSB )
Li Xuanhu

{ Department of Seismic Monitoring and Scientific Programming, S8B )

Abstract

Based on the study of substage and episode of seismicity in North China, we
believe that the 1989 Datong—Yanggao earthquake (M6.1) may start a new
seismicty episode in North China. The total level and main region of the new
seismicity episode are described and the special function of the Datong
earthquake in the present seismicity episode is discussed. Simulating the seismic
belts and seismogenic zone in North China, we study the genetic mechanism of
seismic substage (e.g. cycle activities) in North China. Based on the results of the-

orctical computation, major seismic area and strong motion migration in different
seismicity periods are analysed.
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Table 1 Basic parameters of the Datong—Yanggao earthquake
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