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Preface

Xiaojiang fault zone has a long ~ standing history of formation and development, which is an impor-
tant component of the so - called “Kangdian ancient land” and the longitudinal tectonic belt. In addition,
it has been very active since neotectonic time. Either the vertical fault block differential movement, or the
strike slip movement along the fault zone is most prominent in southwest China, and even in China conti-
nent. It not only had given rise to the formation of rugged mountains and deep valley morphology on the
southeastern margin «f Qinghai - Tibet Plateau, but had induced very frequent seismicity and various geo-
logic hazards. More han 10 destructive earthquakes of magnitude equal to or above 6 had been recorded
along the fault zone. Among them, the greatest one was the Songming magnitude 8 earthquake that oc-
curred in 1833. The Xiaojiang river valley is one of the areas in China that have long been suffered from
tremendous hazards cf debris flow. On the other hand, in the pattem of the intraplate fault block move-
ment of China continent, the south southeast — ward sliping of the “Sichuan - Yunnan ( Chuandian)
thombic block” bounded on both sides by the active Xiaojiang and Honghe fault zones on the southeastern
margin of the Qinghai - Tibet plateau, is an indisputable fact that has long been recognized. However,
the quantitative kinernatics and the evolution history of this lithospheric deformation has not been studied
in sufficient detail so far.

The research of active tectonics and active faults in China is forging shead with the development of
national project of earthquake prevention and hazard reduction. Since 1980’s, with the introduction of a
series of advanced theory and methodology such as the recurrence intervals of paleoearthquakes and strong
earthquakes, and the segmentation of fault zone, the research of active fault in China has followed the
way of systematic anc. quantitative study. Consequently, a new prospect has been opened, and the results
will play more important role in the prediction of future earthquake. Moreover, it will provide abundant
data to gain an insight into the research of the deformation and dynamics of intraplate lithosphere in China
continent.

The research of Xiaojiang fault zone and the active tectonics in Yunnan region was initiated very ear-
ly. An initiatory study of the neotectonic and geomorphic features of Xiaojiang fault zone was carried out
by Huang Peihua (1559), and Luo Laixing et al. (1963), while the activity of strong earthquake was
firstly correlated to the Xisojiang Fault zone by Xie Yushou (1958) . Since then, the research of Xiao-
jiang fault zone has been developed in depth (Shi Zhenliang, 1973; Teng Dezheng, 1978; Han Yuan,
1980; Zhu Chengnan, 1982, 1988; Zhang Shousheng, 1988; Zhou Ruiqi, 1989; Chen Rui, 1985,
1988). At that time. the books “Seismo - geology and intensity zoning of the southwest China” and
*“Compilation of the msults of seismogeologic investigation of Sichuan ~ Yunnan strong earthquake areas”
edited by Prof. Li Ping described thoroughly the seismogeologic characteristics of Xiaojiang and its adja-
cent areas, and propcsed firstly the concept of Chuandian (Sichuan ~ Yunnan) rhombic block (c.f. Re-
search team of the intensity zoning of southwest China, SSB, 1977, 1979). Kan Rongju et al. (1977,
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1983) made a penetrating analysis and demonstration of the recent crustal stress field of southwest China,
while the discussion of the crustal mass flow along the southeasten margin of Qinghai - Tibet plateau
made by Zhou Jiu (1980) had attracted common attention.

During the 1980s. many postgraduates from Institute of Geology, State Seismological Bureau, under
the guidance of Prof. Li Ping, had ly carried out th hgoing and painstaking work on the
timing of fault activity, slip rate determination, and paleoearthquake along the selected typical segments
of Xianshuihe, Zemuhe, Annighe and Xisjiang fault zones. They had also inquired into the regional stress
field and the division of potential seismic source areas. Their results had been published in the book enti-
tled “The Xianshuihe ~ Xiaojiang fault zone” (Li Ping ed., 1993). At the same time, a comprehensive
monographic studies on Xiaojiang fault zone were carried out by the Seismogeologic Research Team of
Yunnan Province. Thei: results will be published in the book entitled “The Quatemary neotectonic move-
ment and seismicity of the Xiaojiang fault zone”. Abundant data and new recognition provided previous
work enable us to start our research work from a higher level.

A significant progress has been made in the ideology and methodology of the research of active tec-
tonics in the world since the late 1980’s and the early 1990’s. The discussion of characteristic earthquake
and recurrence model of strong earthquake was just unfolding, while the study of fault segmentation was

starting a new upsurge. Afterwards, with the accumulation of abundant data, great attention has been
paid to the spatial and temporal nonlinearity of fault activity, as well as the clustering feature of seismic
events. All these researh priorities have been supported by the systematic sampling of quantitative data
on faulting behavior. In order to keep up with the trend of active tectonic research in the world, a major
project on the geologic mapping and comprehensive study of active faults have been properly set up by
State Seismological Bureau in the early 1990s. Similarly, the present study of the Xiaojiang fault zone
has aimed at a new target. In contrast to the previous work, it laid emphasis on the systematic sampling
of the quantitative data on the faulting behavior of the fault zone during late Quatemary time, and to carry
out a comprehensive stuly centering on the segmentation of the rupture zone and the assessment of the
strong earthquake potentials. From 1990 to 1994, the research group consisting of the researchers from
both Institute of Geology, SSB and Seismological Bureau of Yunnan Province completed annually the geo-
logic mapping of a certain segment of the fault zone and in - house comprehensive studies. From 1996 to
1997, the whole results of the studies in the past five years have been comprehensively summarized, and
a final report has been compiled. In 1997, a complementary field investigation was carried out on the
northem and southem segments of the Xiaojiang fault zone. The present book has been compiled based on
the extraction and summary of the annual and final reports of the research project. The main purposes of
the book are to provide basic materials that are useful for further studies, and to make an attempt to ana-
Iyze thoroughly the features of the late Quatemary activity and the segmentation of the Xiaojiang fault
zone, as well as to expound systematically the potential risk of future strong earthquakes.

The book consists f 8 chapters. Chapter 1 describes the regional geologic — geomorphic setting of
the Xiaojiang fault zone. with special emphasis on the division of Quatemary stratigraphy and genetic
type; Chapter 2 deals mainly with the structures and compositions of the Xiaojiang fault zone, as well as
the spatial and temporal evolution of fault activity; Chapter 3 lays special emphasis on the development
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history and formation mechanism of basins along the Xiaojiang fault zone; Chapter 4 illustrates the kine-
matic features of the active Xiaojiang fault zone, with special emphasis on the analysis of the spatial and
temporal distribution of the strike - slip movement along the fault zone, while the strike - slip rate along
the different segments of the fault zone have been given in this chapter as well; Chapter 5 summarizes the
characteristics of seismic activity and the distribution of surface rupture zones produced by 4 historical
strong earthquakes along the Xiaojiang fault zone; Chapter 6 inquires into various evidence of the multi —
periodicity of the activity of the Xiaojiang fault zone, with special emphasis on the recognition of paleo —
seismic events and the recurrence interval of strong earthquakes based on trenching; Chapter 7 discusses
the segmentation of Xiacjiang fault zone, and provide an assessment of the seismic risk along the fault
zone by using seismic — structural comparison technique and probability analysis method; Chapter 8 dis-
cusses the regional stress field and the kinetic and dynamic features of fault block movement along the Xi-
aojiang fault zone and its adjacent areas.

The book is the product of industrious labor of all the members of the research group for many years.
The members who were involved in this research project are Wang Yipeng, Song Fangmin, Yu Weixian,
Cao Zhongquan, Shen Xuhui, Shen Jun, Hou Xueying, and Li Zhixiang. Besides, Wang Yanglong
joined the field reconna ssance in 1990. Except the preface, the section 4 of Chapter 7 and the Conclu-
sion were written by Weng Yipeng, section 2 of chapter 6 by Yu Weixian, section 2 of chapter 1 by Cao
Zhongquan, section 3 of chapter 7 by Shen Jun and chapter 8 by Shen Xuhui, the other parts of the book
were written by Song Fangmin. The manuscript was revised and finalized by Song Fangmin and Wang
Yipeng. The fair drawitgs in the book were completed by Zhang Lanfeng, the English preface was trans-
lated by Lin Chuanyong, and the typing of the manuscript were completed by Na Yan and Li Chuanyou.

On the occasion of the publication of this book, we would like to express our thanks to the former
Department of Earthquale Hazard Prevention, SSB, the expert board of the project, the relevant respon-
sible persons from Seisniological Bureau of Yunnan Province and Prof. Han Yuan. They have given valu-
able support and advise to the research work.
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. HER

HERNTRLARRR BER EER RER GRAN AR, HEE B,

LEKE

ARPTMBR, KPR HRI—FRNTRR, (URE — A H TUTREK

BY—R)NABRE GRS —REHITE, T BURES R A 0 E AR,
EEILF AR, B 250 — 1800 m( ZRIE MU =/, 1990) o

TARR TR RE—REHMETE JUEREASE P LR RS SRS, &
BEJFHE 4000 ~ 5000 m( BB HLTED )R ,1990)

2. &AMA

APATRK, KARSY 9 R —Z ) TUBLR, ZR /N4 9 LR IX

RE—FRNIIRE N EE— IR, FTAURBARE, PEUBRIEE S E, F4%
HIE BEERAZE,E 100 — 1100 m( ZEE BFET 7=/7,1990) 0

TUWPRKAUE T PELE, ARBRR. FTANBREE SRRESTR, PRI
B B JF 00 ~ 1800 m( ZRIE TR 7203, 1990) o

3. 594

A 1.3 WEAE R RV BAEME—R A — LT, W EB IR GATER, SN D
A JRE RERML S, RENE R, JE 2000 ~ 2500 m( ZEEBED =R, 1990),

4 RER

RARMEZ TBARBBHR, UK —IARB S R 2R N, 1500 —
3000m( = FFHUET >R, 1990) 0

5. 5%

FE/NILWHRAT ST I 40 , LURIB MR L 4 TR CH &, A D BB R 2 RO, B
150 ~ 1200 m( =B H T =R, 1990)



[R=X. 3 3

HAETE AT LORE. FoBELREMANKRES DT, THAERREMEL
&, JE 100 ~ 900 me EBEEFANAMBANZREY  (UTHARENRATFBELER. X
R RIEAIE 2700 m, BB S RARE 100 ~ 270 m( ZRIEHET )5, 1990) o

=, hER

FARMNTALE=ZRR KFRZAHEER, ZBREBEN 2, AHER 1.3 Kk

JER 33

TEHAMERUAR— RS X, FEAARRAPE B K E, PEIRE.
FARGHIR. SA%REARMELE , E 2000 m( ZFEEBED TR,1990).

2. %hF A

FEE 1.3 RATEE, BHATENLR, TERRIE—ERAER, A H KBRS
BE SEE  RRKE JKE B 6000 m( Z A RS =R, 1990) .

3.6%4%

SWER, HFRE, TR RER, TEE RRADE TR RE BEERE
RA, —# 600 ~ 1000 m( = FIA BT 7/, 1990) o

m. FER

FAERAER=RFNENR,

L#5=%

BoRAREEBN R WTFEERKRR S N EHE HHE . PHLE L% BT
o5 =420 Z R AV TS AT B AR T — B, B A IR 3 (0 UL B 4448 TR i
YR BT RS T EARE A e, B, RESTBOLRAHAR, B
HRFELAHERAR, B 13 HAARGHENEHETR.

WS BB, MR T B/ NEA B R S, AR L B R T Bk
% EG R BRI B, RS B — LA T Bk, LR R BRI B A (Z AR
B )R, 1990) o

BERA . TBAHTREAN, EMF BT 558 MR T K SR A
F.oAERMHAGERS BE KOG RCAADE BKES BHEARLBHNEE
461.6 m, SUHILE JefTHMAD ’

AR A TR MRS A, N BT B KB KK S A .
BV NWAIRL KR R EBRRS REDE SRS SWILE RTRLE. BEE
KEZ—LAFHIEE 66.2 m.

R HRSRERE BRORKE RERE BRES HPE BHRES. &
LK MEFTHGIA . Wi BKEIRE B EE 187 m@,

MRS HERRK AR B R RKEIRE REEEBRNEERFE
B TR HMAAE . TR/ REPABIE S HE 298.5 ~ 528.5 m(ZHIH R

45 05 2 X R B, X WA X St R 2 48 44 (1:200000), 1973
46 T e 75 0K 08 B KA i S 0 s TR R 78 55-(1:200000) , 19730

6 —




F,1990) 5

REM GAMBERA ZER, REENREREEN . FEH W FTH ok
IR REICRRE , SWHAMA ,E 29 — 1331 m(ZEEHET 7/R,1990) . ML
HHESHD ERERHAREMAE HE. WILBETmR LD 4 &0 A
BB A, A ST BRI Ol T N D E R TR A, AR
BB BT RS —AT (R, BT 4T R K SR AR, RRMBER
~, WRIG—AT R HIE 776 m, DETEEHE 471 m, AR AL 406 mD,

BHEX1973) REHEHTRE = K FR R TR B AR B AT 5
B, B BT F A

SFINEL R AR EIRE BH SRR, B AR TR R, ARSI L a R
B 88 ( Semsulcospira sp. ) KU (Alnus Prenepalensis ) , St FE 3414 % B At ( Cypridopsis )—BE.
A Candona) ,/NEEIRAT ( candoniella) o

BEBCR KRG ERDRIRE KRB E MR ERE, B

BB KR KRORDE REKDER S BBH, B & ( Cnnamonum sp. ) HF
(Quercus sp)Fh ,RFREHEAIS (Alrus sp. ), ATH NN RIS —H I/ — RIS (Bucyp-
ns)4h .

F—BRK KR KB ERDRRE REARDE RARE RS BEREE, REND
BRE.

REHMR Rt P47, W L # i E R R R,
J2 U BL 3t 2 2 13 B A TR BUE Y9 ( Semisulcospira sp. ), BALT % X FHRA WM HBE =
ISR, AR R F R A ERPTREPHRAT (RIS, 1984; K74
%.1994), WA RE BN E REMEERER, ER— I SIHEE A MR 5407, Kb
JREHRABES (3.4 -~ 0.8)Ma( B %, 1984) , SR HHAHN Y,

2. FWA

IR BB PR RS M ROE R W, 00 RA SR
B, EBA WA 2O A SR R RS, RSB AR BN SRE. B
WAEMNTHELST & LEHEMEH .

(D) FEHGE : OSBRI ARE RN L. WBARETTR ATt , B AR
R 77 A, FF AR . AN R G TR L KR R AR+ R,
PR PR . ENTEARRAE LI, TR AT 423.8 m, BB —BAE T 116 ~ 632m,
BERAWAT 358 m, FEMEHE 135 m, ) EHATF 100 mo HAFHEAZF t5 10T (Homo-
erectus yuanmouensis) M+ B MY RS RICITA % MEX AHLSNE, ANES
AR R SEEF LY. SHENEER N (0.73 ~ 2.48) Ma(ZHERIET =R,
1990) , LB A 2 EHT it o

HICR B, OB PR M ALY, A0 E B R HEER, BRAE MR/ NI
B RSN DI ST D RS S R ATEE N R A Y. 94 R AR ARG
BLAREEHRRTER. EEREMTFHAERILETELE, B 1415 2RER

D M RRRE KRR, RN 5 (1:200000), 1973,



