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The Honghe Active Fault Zone

Abstract

The Honghe fault zone is located in southwest of Yunnan Province, west of the Yun-Gui
Plateau, and south of the Hengduanshan Mountain. The northwest end of the fault zone begins
from Wanpotang of Eryuan County, towards southeast through Eryuan, Dali, Xiaguan, Midu,
Yuanjiang, Honghe, then enters into Vietnam in Hekou County. The total length is 600km in
Yunnan Province. In geomorphy, -it extends along the east of Changshan Mountain, Wuliang-
shan Mountain and Ailacshan Mountain. Its north segment passes through the Erhai Lake that
is a plateau lake. The middle-south segment is along the Lishejiang River, which is the up-
stream of Honghe River, Yuanjiang River as the middlestream of Honghe River and the down-
stream of Honghe River. It is named Honghe Fault Zone because its main part is along the
Honghe River. The difference of topography is big along the fault zone, high in the northwest
and low in the southeast. The altitude in the mountain area is from 2000 to 3000 meters and
the highest is 4 122 meters. The altitude of the valley area is from 500 to 1500 meters and the
lowest is 80 meters.

In geotectonics, the Honghe Fault Zone is the boundary between the Tanggula-Changdu-
Lanping-Simao fold system, the Yangzi peneplatform and the Huanan fold system, and occu-
pies an important position on the research field of lithosphere dynamics for southwestern part of
China. The new activities of the fault zone are resulted from the combined actions of the lateral
slip of the Qinghai-Tibet Plateau uplift caused by the collision between the Indian plate and
Eurasian plate and direct compression-thrust from Indian plate to the west of the fault zone.
Therefore, the Honghe Fault Zone is a window for studying plate and subplate movement. The
motion characteristics of the two plates and evolution history of the Qinghai-Tibet Plateau uplift
have been reflected directly by the active properties, manners, time and magnitude of the
Honghe Fault Zone. It is a typical strike-slip fault zone composed of the tailend-pulling region,
strike-slip region in middle segment and front-end pushing and strike-slip region. These charac-
teristics provide opportunities for researchers to understand the active rule of fault zones of this
type. It is also a seismic active zone. The uneven distribution of earthquakes along the fault
zone is an exceptional advantage for studying fault segmentation, middle- and long-term fore-
cast, earthquake prevention and disaster reduction.

The importance of the Honghe Fault Zone has attracted the attention of the home and

abroad scholars, and the seismological department is very concerned about it. The key problems

are as follows.
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The northwest segment of the fault zone is an active region of earthquakes, but the south-
east segment is a region that has almost no earthquake. Why there is such a big difference along
the same fault zone and whether there are conditions that could cause the large earthquakes in
the future on the southeast segment. To answer these question, or giving a reasonable evalua-
tion for fault activity and seismic danger, the geologic mapping of the active fault with 1:5 000
and the segmentation research along the Honghe Fault Zone have been carried out. This task
has been put into “the Eighth Five-Year Plan” key project of State Seismological Bureau.

Active fault geologic mapping makes active fault research deeper, more meticulous and
guantitative. The prime purpose of this research is to give an integrated data about the distribu-
tion of the fault zone, structure, evolution history, active ages, moving property, active inten-
sity, paleoearthquakes and their recurrence interval, seismic fracture zone, and fault segmenta-
tion, and to perform a comprehensive and systematical study for these data. These results will
be new and important basic data in the geoscience field of our contry. It fills the work gap of
this area, and has wide significance in theory and practice to geology, earthquake prediction
and engineering field. _

This book has nine chapters. In chapter one it presents the geotectonic background of re-
search region, the environment of deep structure, lithofacies formation, magmatic activity,
neotectonic movement as well as the formation and evolution history of the fault zone and blocks
around it. Then, the stratum of Tertiary and Quaternary period are divided, compared and
dated. The composition and distribution of the fault zone is described in chapter two, with em-
phasis on the geomorphic and geological evidence of active faults, thereby the characteristics are
discussed about the fault structure, magnitude, intersecting and covering relation hetween the
dislocated stratum and undislocated stratum, active property and manner. Chapter three states
the shape character of basin related to the fault zone, formation age, evolution, property, and
causative types. In chapter four, active time of the fault zone is emphasized to elaborate. Then
the evolution regularities of time and space since Quaternary time about the fault zone are dis-
cussed. In chapter five it determines the magnitude and the distribution rule in time and space
about horizontal and vertical dislocation, then calculates horizontal and vertical slip rates and
strain distribution of the fault zone according to the dislocated age data. In chapter six, it de-
scribes the fault rock types, scale, structure, composition of fault gouge, appearance, mi-
crofracture characteristics within the fault zone, then analyses the motion manner of each fault
segment, the difference between creep-slip and stick-slip and their change rule. According to
the difference in structure of the fault zone, active manner, active property, active age, the
distribution of paleoearthquakes and historical earthquakes, the research of the segmentation on
the fault zone is made in chapter seven. Based on three segments, that are north, middle and
south segment the fault zone is divided into nine subsegments further, providing the evidence
for the regionalization of seismic danger. In chapter eight, the seismic danger along the fault
zone is evaluated and predicted based on studying seismotectonics and indicators of earthquakes
occurrence, combining characteristics of seismisity, palecearthquakes and its recurrence inter-
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vals, and the evolution rule of behavior of fault activity. In chapter nine, several questions re-
lated to dynamics of the fault zone are discussed. For example, plate boundary, tectonic stress
field, conversion of rotating property of the fault zone, strike-slip fault and its tail effect and
geodynamic characteristics with relation to this region. Finally, the contents and characteristics
of this book is summarized.

The authors of this book are Guo Shunmin, Ji Fengju, Xiang Hongfa, Dong Xingquan,
Yan Fuhua, Zhang Shuanglin, Li Xinyuan, Zhang Wanxia.
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= F &R

FaE RGAARREHENLRRT, RER—EE RN - BEERE. Kl -8
HEEE, AP EXRERMAN T EERER, R ELEE ., HE L EERTED 700~
2300 MaB.P.{,

1. RFLH

A TFLOMMT R TR, 2T - B RRAT, B AR R B A
ARM RS S LRI T RERE R, WEKT 9250 m.

2. BB

S35 T 40 T W B PR M A 1L — B, RAbALPE - R RI AR, A AR
B RS NS R ERAEAARG T FAERER, BEXT 2000 m.

FRFEEZRART AT - BH - 217 - BXRBEANBRESERER,

3. Ko u B

S T LT O B AR M B — AL B Y — W, FEA SRR A,
FHCARRE S AR, SHET, BEAT 3600 mi KAWLBARTHFRMENE 4
.o

4, LK

o B T LT B B A T B A M 9T 11—, KBOR IR L4 7, B i A3 B ERLE
AR TRE A, BEAT 3 600 m, AMAEH KRN E K,

—.prLHi
T R A T A R Mg P B, BB E, R—EUMRHE
sy E, SRR S T AR RS, BRERRFEREATROURE HEEHN

EHBRERER, AR ETURAET ™, REKTF10 000 m, KRG REEH 900~1 700
Ma B.P., AR FHEH G B _BIK,

S EHER

<t ke B B4 A T L BT 2 P B R O TR KR U B R B L — A

1. 82 :

THREAMNLEBZS ., T4, EEREE, AiRE - REETHR, THUDE RS
W, ERKE PR KENE, BEBE N E, BEER 490~1 647 mo

2. 2% 2%

KN EE AWM S R EHE, TaRE®E, ULF . K, AR K E A ZEK
SRS, KPREDE, HEEER 552~2 080 mo
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3. R& %

AN FEHE KR AMMTL%. TaNEaHIEFAcE KE BRKEMRES,
FHUBRANELLRDENTE: FREUKE AEMDENE. BIEF N 815~
3169 mo

4. L% %

KAGRAEANDHGSRE ZAERE, TEHNEEFERFRE WkKE . a5 BKE
RS, KRATEMEAD S, PEFEHREMAKHREAR; LEFEAIKE, BERETK
HEEA, AWWEENR 72~423 m, B EEE R 1234~1 727 m,

5. %%

SNEERHREME, TAEERRE BZA BREKE NP8 DHREER, REHEX
AXREME, EY 113~942 m; LR FERF LXK EAR . BEEH 64~5 386 m,

W, PR

1. 2% 4%

PR FAMETRANS, FTETEAATHAFEE, UELED TR E, HxA
ZEFER RS, B4 65~772 m. PHEMMHE FRMAM, UAZE KRA A BEKE
FITTE % 3, JELY 2 486~3 307 m; LA B R AN, EEMBE TUE RS
MBFE K ESHM, BEXT 2957 mo

2. ¥ &

EEAM FAMGRENHE, TATEMRLARE WADSHAN: PRAKE K
s RS B BADEMEBKEAER; EAEENRAGREMKECHADE, &
JEXF10 000 m,

3. A% 4

Sy A5 AL 20 AL B By AT BRI — A, (L R P B BH, WA KD E RE MDA
e DBREMGHEENE, BEH1250~1 911 m. :

A HER

AR TR EEFE, B4 RR, KE N N, FTRAR L, JE R,
Fid X H R

1. T#=2%

A A5 T W 2L I B i T TR A B LT 5 2 ] AR A L AE R BV A (D IR
RH DEREMBREF,

2. LEZ A

FEA TR LB MR, F B, B -EHBERBEAFTERBUDE.
BES B MR RN EN RS &, HAKME R FRUARERER
) B BB B AT 800~ 1 000 m, LB A/ ik 2 000 m Lk E,

IDERE sl

FEHATHE, ﬁ—ﬁ%élﬁ%ﬁﬁﬁﬁﬁlﬁ%}:jt&&iﬂﬁitﬁﬁ?ﬁ&%dﬂﬁ,fﬂ&ﬁiﬁ

i @)K B . BIRED A PR E R RIREAR.
5



D EFSH

P A A F A A B T K IR RITR S S, U B P B LA L AR 4, L
BE OBENE, BRAEETA L1000 m, BESHO EHFEERNLBERTF HERF
W HERIE LR FRBEE GRSy SEA”, SEAEE A SR
WIRARTTR, LB IR N E, &4, B2 200~ 500 m. R/ REE, =& As R
FHIELAREAR B M DS MHEE M E, AR KA SEAMNERELE . ZF
SRR, I & KR T S8 AR RIS IRTFH T Ui,

HETRERERMRN HOREHREA, B TR AR BARUM L BFANL
B LR E AR, TR RN LHE, R L RUDE DBERNENHERENY
B FEFS. '

3. £

Xy S0 A, {5 AT LR R SO S D0 I Mk LB TENTRAF
BB SNAER b KRS ETEME, B FOU R, Tk LR H
SR PSS AT T A L R P B A L 1R/ A M e, WA 3 b VTS e v 7 R B
WAL T . SRR R R AR R RIS, . -

1) FTEHE ‘

T G Y UUBLH K L TR AR T R RE R MR B b, EEA A T RAH BB A
B R B MR TP R IR M,

(1) B A R . ZE T A AL BB 8 SRR, BLLA 8 )1 W AR L T
BIEGRZ (F1-2), :

1. EEHRLR2. ARGRER LR,
3. DB BDASHERRDER 4.
oM SRR R LS. R K
LERMBERHEE 6. TSR EER
DEE;7. BORML, TR EE—
BELES. BDFEELE BEYTH
WL TmEkTE, RETHRGR:9.
HEE10. BHREBDHN LR
1. PR 2. HPR, IRE PR
B

B L2 &)1 e AR L R A R T

Sl R L E R L B R R LR B AR A AR, JEY 40 m. BB
GBI SRS A, S0 RE B SRR, ZRRBAE BRNR
A g A TR H, Ho M R AR R I

(2) B AT MR TR B R R E, R A KA E R AR K
LR E MR R, R AT R S R R R ER LR
Me. SRS B T RITEE BIRE AW REEA RN B, H R AR AL

(3) B R MR ek B, R — BB B AR 2 BRI B B
- UL BR A 2 E A BB VTR B AL FIHORY, (AR SR v AR B T AR &,

p _



