e £ 4 A it




ZEE “+E” RHEBETE
“ 7 EE RS TN 5 R R AR R

20

20 = P HL R G 5

XARTE  AAE AEH &4 KRG HRF

e ¢ oA
2002




HEER&KE (CIP) 8B

20 AL =R ARG B/ XM B E A . —dbat: HRHARAL, 2002.12
ISBN 7 ~ 5028 - 2176 - 7

IT.2... O.x ... M.WwE-HE-=F4E V.P316.274

H E A B 54 CIP BB F (2002) %6 073155 5

20 L R REDD

MALH KA EEK FRE KK BE
HEwE: XM

TR : B

WA EFT: £ X ¢ R A

JERRKERRM O S HR%% : 100081

BATHER. 68423031 68467993 f£H.. 68423031
T ER: 68467991 fH: 68467972
BEE . 68462700 68423029 £ H . 68467972

E - mail: seis@ht.rol.cn. net
28 SESMIFERE
ENR: dbx RS

BRO(EP) K. 2002 4F 12 A% —AMR 2002 4F 12 A% —KENRI
4. 787x1092 1/16

TR 48T TF

Eigk: 19

EN%: 0001 ~ 1000

$45. ISBN 7-5028 - 2176 - 7/P+ 1143 (2736)

FEHr: 38.00 7T

LR E #BEIRR

(BB BEpLR IR, A4 fHRAHR)

e



.

AFHEY, BFHLIAREH. ALAEERZE, LREWKAR, HRLEAE
3y, Mk EeE A KL R A sh R IR N SR E S EE2 R,

MR EMAT A AR AR E L X, BRARKAES VR, BHETALMgE
ABLIE . HALRE L EF 24X 4 50000 ALE, ISAKF LR AE—F 54
THET. B4R, MARELMNBARGRHRE, L2458 NRE) 7 KRG
E, BAESFOREHTOMAMNIE S, Mk L R AN EGEEHE $ KEZ2—/N
REZF, H—RFIRH, AR RZER LR RELE, FL2ER
EEREH RGO FHERS, DREAED L ZTAMPHZRERE RTEA
WRALE, R EIEHRERLREAGER—FRLRF 3000 &5 E
W, MEE 20 HLR S AR, THARFRTE. AHELHENZE, £
20 R EA AR AKILRABIE G R, FEAEME 6 R, o
W B RRS T AR, DARAA T B EESHGEAANE, A50MEAE
G AAFAE, BRRMERD L LHME AR R T, AR FHRAR
FEMAR, FAFETRBEKNT A EABRRTH 2L 2 %80, REEHEA
Rt sk K AR TARAY, X ERAKEFEEHMFZRAFLGL
A4,

20 i Z R e, LRMEMFLRETRF LN 100 . AL G LRET
AFHMAE. AILE, ECHEDNE, MAEALLSLRMRY, 8
T K T s R, ARERIGATRENLREY, PATEEHE. M
e, LEABEHTR, TIVREFEAMME—4EE S, #ATEL O,
ZHHERF IR A XTFLAHRE, AE TN RS 4 TTHE.

Zdl b B &b e, & T4k I T Al sk 60T M 4, RiX
ERATEAREZNRERS. BERK. 2ARS . REREHNTEZEH, K
mXPABFEAR, RA¥ES, ERERELS, KRAURXEHNES. 2
Fo XA—ALLTHA., FE. RibehRE, M4 20 e AL kT E,
B2H)— e A TERABRGTIL, MEMAFHARLEZAEDLRL
*.

1957 F AR ALV ERBERT Zd it —NEERE ., BN 20 #2260
FX BRALAFEBL. B —FRIFEHHE R KANELL, F 1965
FEWNE G, BHAE—FHLBEHTI. 40, KHE. £FFZHELHE
BA— AR M EARE W, REELARELT FEHER LD THE
B, ¥R EHECERM; BH, WA, L. % B i
TR AUSANE D E T, AR EdF 4 TEHF 5L R EHF

_.1___

i FEEE B .
{ , oo o
L [



@A, #4502 1970 Fi@ B0 E. 1974 FRE-XXE. 1976 F
AL E. 1988 F -k BHE. 1995 FFi& G E A 1996 F L K F—
AINKIEN(ELE, bZ2HERTPERE, RARLH T WERF I ELH
RN R W B T MR AIER, IMER B, TR LR A A LRE
— i 2 TA IR S 3 AR R XY A BB E TR, SeEMH . W E 3 hidae,
WEREFSANAFRE mAAREMFELYET ARG L, Bt pid
BEHGE—AFTHE. W (M), BEZER (h) 45T,

Z i LAREP EAR R H R AR B A4S A Ao P - E DA K, X ig L
THRRBENREES), X2 ARRARSWESH L2 AR EHRS R
e b, M 1965 FrAk e 35 i, R AR+ IUANERFBARL+HAELT
RARREFRIZXE T, KREXEhEF GHMERIXIRE S AHT
o, MEZERAESE. WHKMESF, Wi F. ALA 50 EfbE2 %
SR, HEHGRESRERERTFHTIMATALA.,

FTERENE, ZaE M, SEhila RNELLEGR 4% X %,
ERATRA 20 £421X 100 FoF AR AR T E0E D ZAHALE R HAP
WAEZZ, 5t 100 KRBT ERATINHW IR ERERE, #K
AR FC L S LB A AR 2T B, Btk st Tl
TR, BAFT —HBH Db Fo B SUE R 2. Bk, AT B 48 3 ks, AL
FHE, BRALAPREG—HAL, & 21 #REZHWESBELS KLH®
EHFENFRLREAIRRGH B, A FEAE, AMBFLTHE Q0 &5
WEED) — Py,

AERARREFF, FRORRAE TS 2, FHEAAL S, FTALE
TS A FR S, ER, WES A ARRG—FARRETLAL LA,
EEAE, RRWELALENL, LR AR EE 6, ARETEH
R, TRHERETERILAHIE. BBRAAFRE. st—/4mE ki,
AR FLIEA 0 K o R E S B 18] . 2 0] Ao iR B 4 A AR R AR AN 1 Kb K
KERF R, HEEZHREEEDHERBEILT =i K KRR E
EHATAE, LEMEREZHERGERN L, A LB+ S Ehe LS
MR, EREEHGETHE, WEEHNHHTE, WEANEFTROFE
EARRGBR, AANBHBIA QO HREGREED) £ EH, ZSNHT
HEROAABRMNEITEZ KR EE A RBEINE, BETRE
ENERELRE. REASIARAFELEBEHAZFXARARL, HTH
Dhigk A AR AR IE, AR E B R G R AR S FRBA T
B, AL E B R GIRS A, A sM ., ERF LS. WER D
BEHT REWA,

AFET6RH2F, wkit. KEBWEEHEFE5MLIRE. =d 204
AT FEHIARE. EEHBEARE . WEAF. #315deERikz
W B R AT 6 WAL, BT E 4R B2 & BATUA AL 57
F, BMARMEL Q THINRAL, BOLRTRSAZ MR THITLE

__2__



HFIhEFHTHeoak. KMNOEAREFEE TR, d§F&RMNGKEH
R, RVAIRETHE, HEAER4HE, Bifibd48E, EABHLHE TR
., 33T E2HREHMFREE, L2F, BAL. ELLERERPALY
5N, Ak, HNFEZHNEREICFHTHARIT. RAFE. BE
5 IR RAN —FH &R 7 RS B

&



Preface

The Motion is forever in universes. It always exists material motion whether is the
interplanetary or in the matters. Earthquakes and volcanoes on the earth are the
representation of the interior matter motion of the earth.

It is very difficult to say when there was earthquake occurrence initially on the
earth? How many earthquakes occur every year? Someone said there are 50,000
earthquakes every year on the earth, it may be a estimation in the some conditions.
Today, with the advancement of the science and technology, development of
seismological observation technology, the earthquakes with minus magnitude had been
observed, therefore it is largely increased for the earthquake numbers in every year. It
is an important problem how old the age of the earthquake on the earth. Generally
speaking, it might have earthquakes took place when the earth be formed, then, it ought
to be as much as the age of earth. It is impossible that there were records about
earthquakes in the prehistoric and early long time of humankind history. Although,
China is a country in the world having the longest record time of earthquakes, it is
justly more than 3,000 years. But it exists a mass of lacks before 20 century, the data
obviously is incomplete. When the seismograph had been invented in the end of 19"
century, We had the relatively complete strong earthquake catalog in the 20" century.
And with the advancement of seismograph, moderate and small earthquake catalog
was gradually complete. Therefore, it is also impossible to conduct the studies on the
basic regulars or features of earthquake activities by using long historical earthquake
data. Some knowledge of earthquake activity regular we obtained at present is justly
the researched results for the earthquake data in the range of some space and time.

20™ century is a century out of common, also is 100 years remarkably for the
development of seismology. It is 100 years that humankind observed and studied
earthquakes at first in wholly and scientifically. With the development of society, and
as well as the earthquake caused big disasters to humankind after by after, the dreams
of predominating, predicting and changing it had been put forward in the process of
studying it gradually. Many seismologists made efforts of a lifetime for it.
Seismologists in Yunnan made their excellent dedications in this unusual century.

Yunnan is located at the southwest of China. Because of its special geographical
and tectonic location, it becomes one of provinces with the most widely distribution,
the biggest magnitude, the highest frequency of earthquake activities and the most
seriously seismic disaster in China. However, it is far from the center of politics and
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cultures of China, many kinds of nationality, its neighboring countries underdevelopment,
therefore its politics, economy and culture had been in the states of obturation,
underdevelopment and primaries. With the big changes of China society in 20™ century,
all in here took place great variations, and the study of seismology and seismic
disasters had also been rapidly developing.

The first seismic station in Yunnan was built at Kunming in 1957. In the 60’s of 20®
century, a regional seismic network which were mainly distributed at Lijiang, Jianchuan,
Yongsheng, Huaping in northwestern Yunnan, and neighboring Xichang, Panzhihua in
Sichuan, had been established to build a steel base of Southwest China at Panzhihua,
Xichang area. In next year, the Kunming Geophysical Institute , Chinese Academy of
Sciences (CAS) , was set up in Kunming, Yunnan, which is to conduct the study of
earthquakes in Southwest China region. At the same time, some research units from
geological, geodetic and geochemistry departments took part in the seismological works in
Yunnan. Since then, the study of seismology and seismic disasters had been developed in
Yunnan. Especially, with the occurrence of some big earthquakes, such as the 1970 Tonghai
earthquake, 1974 Zhaotong earthquake, 1976 Longling earthquake, 1988 Lanchang-gengma
earthquake, 1995 Western Monglian earthquake and 1996 Lijiang earthquake et. al., they
caused seriously disasters to the peoples in Yunnan, but at same time, they provided the good
chance for seismologists to study them. It not only promoted the development of many
research aspects on earthquake prediction, mechanism, dynamic process and disasters, but
also in the managing aspect of seismological works, a administrant system consisting of
provincial, prefecture and county different levels Seismological Bureau (or Office) had been
established in Yunnan, under the China Seismological Bureau (CSB) .

Yunnan neighbored the collision belt of India-Eurasia plates and the Mediterranean
sea-Himalayan seismic belt, and as well as frequently occurrence of big earthquakes in
recent decades, therefore, here had been paid much attention by many seismologists
and naturally became a base to conduct seismological experiments. Since 1965, there
were ten hundreds seismological experts from more than ten countries in the world and
tens units in our country  come here to work; thousands of research reports and papers
on Yunnan earthquakes, including seismology, geophysics, geochemistry, earthquake
astronomy & meteorology et. al., had been published. They made the study of
earthquake research in Yunnan greatly developed.

The area of Yunnan is less than 4% of countrywide area, but relatively complete
earthquake data that had been packed up and recorded during 100 years of 20" century
are times of countrywide average. Yunnan seismologists had carried out the field
investigation on seismo-geology and seismic disasters for more than 100 destructive
earthquakes occurred in Yunnan, as well as investigated several tens of large and small
active faults which could be related to the strong earthquake occurrence. A lot of
significantly research results had been obtained through the studies of those earthquake
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data. Therefore, it is doubtlessly useful for the deep studies of earthquake in Yunnan or
larger regions in twenty-first century to summarize those seismological treasures
earnestly. On the basis of this understanding, the idea to write a book on “Seismicity in
Yunnan on 20" century” had been given birth.

It includes much widely research fields and more subjects in the modern seismology,
and it is difficult to study all aspects. Earthquake as a natural phenomena on the earth, has
itself occurring and developing regulars. The basic features of these regulars could be same
wherever the earthquake occurs, only the expressional ways and the strength or weak of
earthquake activity could be dissimilarity in the different regions and tectonic environments.
The studies of distribution features on time, space and strength of earthquake activity in one
region are the basics to understand the essence of earthquake occurrence in one region. The
studies of the characteristics of seismicity in Yunnan region can also give some commonly
basic features on earthquake activity, besides Yunnan regional regular of earthquake activity.
In the recent decades, the studies of seismology in Yunnan, especially on the studies of
space-time features of earthquake activities, dynamic environments of earthquake
occurrence, earthquake sequence et. al, got more advancement. In the design of this book on
“Seismicity in Yunnan on 20" century”, we focus on the common understandings of many
seismologists in Yunnan, on the basic features or regulars of earthquake activity in Yunnan
region, the evolution process of seismicity in source zone and its near area before strong
earthquake, the basic features of earthquake sequence and its relations to strong earthquake
et. al.. In order to help readers to study it easily as well as have some knowledge about the
dynamic environments of earthquake occurrences in Yunnan region, we also made simply
discussions on the geodynamic environment, crust structures, seismo-geological conditions
and stress fields et. al..

There are 6 parts, 22 chapters in this book, it is consisted of Introduction, Tectonic
Environment and Seismicity Background, Basic characteristics of seismicity in 20"
century in Yunnan, Seismicity Pattern and Evolution, Earthquake Sequence and
Establishment of Earthquake Prediction System in Yunnan 6 parts. All contents in this
book are not ourselves research results, we only compiled synthetically research results
of many seismologists worked in Yunnan, in views of ourselves understanding. We
cordially hope readers to give suggestions and criticisms for the mistakes in this book.
The publication of this book had been supported and helped by the leaders of
Seismological Bureau of Yunnan Province, as well as many colleagues and friends
such as Professor Zhaohongshen, Professor Maoyiping, Mr. Tanchunwen, Professor
Shishaoxian et al.. We would like to thank to them.

Authors
December, 1, 2001
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