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Introduction

About 17 yearsago (In May 1999 ) , a huge Paleo-lake sediment, covering
20 square kilometers, was found in the Diexi town area of the Minjiang River
Sichuan province, where the east edge of the Tibetan plateau and the
Sichuan Basin meet. This paleo-lake was formed about 30000 years ago . It
existed for about 10000 years with over 240m of thick lacustrine sediments
then bursted around 15000 years ago. Diexi is a historical town located along
the upstream of Mingjiang river ( 180Km away from Dujiangyan City),where
there was an 7.5 magnitude earthquake on August 25th, 1933. About 130Km
away from Yinxui city is the Wenchuan earthquake center which happened on
May 12t,2008.

In this speech | will talk about the geological formation and importance of
these discoveries. Then | will briefly discuss the fallowing topics:

(1) Comparative Analysis on paleo climate;

(2) Diexi paleo-lake and Chengdu plane;

(3) Diexi paleo-lake and the development history of Mingjiang river;

Finally, with the presented data, | hope we can come to the conclusion that

paleo-dammed lake sediment analysis offers a new approach to studying
ancient geological changes and climatic evolution.



Fig.1 Regional tectonics map of the east edge of the Tibetan plateau and the Sichuan Basin.

-Diexi paleo-dammed lake ; 3
Yellow triangle - Typical ruins of ancient town in Mingjiang river and Chengdu plane
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Diexi earthquake landslide dammed lake of Mingjiang River, an earthquake of
magnitude 7.5(Richter Scale),at 15:50:30 of August 25th, 1933

BEHDiexi town #EE Diexi town
Photo.Thomas.Theresal920 Photo.Xueben zhuang 1933
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Pictures after the Diexi earthquake of magnitude 7.5(Richter Scale) of August
25th, 1933 (Photo. Xueben zhuang 1933, Reporter of Sen Newspaper Shanghai )
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The witness of the Diexi earthquake disaster 1933 year

SBELHE “EREE” ARBX Uncle Xu (Photo. 2004 )
Stone Tablet of Diexi Town (Chanling town ) #FR#E K2 (20044E)




1933 &R M= rplEiBIES 1B
DIEXI EARTHQUAKE ROCK FALL ,LANDSLIADE AND THEIR
DAMMED-LAKE in 1933.8.25

1. KiBF (DAIHAIZI LAKE) 2. v+ (XIAOHAIZI LAKE)
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1933 i B0 2 BN S - S0 - R T B
A series dam —lakes during Diexi earthquake 1933 in
Songping stream area




BRI S T RE T 35 T
Engineering geological map (left) and sections (right) of Diexi
landslides and rock fall during the earthquake 1933 (//, Jiaochang
landslid; 17/, Ganhaizi landslide ; [/, Diexi town rock fall )
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Discovery of Diexi paleo-dammed lake

The paleo-lake sediments are a set of light dark yellow to grey- black
silty sand or silty-clay layers. They can be observed over a length of 30
km along the valley slopes of the Minjiang River from Xiaoguanzi village
to Taiping village .

The top of the sediments lies about 2340 m above sea level and about
200 m above the present water level of the recent dammed lakes caused
by the 1933 earthquake .According to the records of four borehole ,the
sediments are more than 240 m thick.

They occur in distinct layers with colors from dark to light. The thickness
of each individual horizontal layer is about 2.0 cm . Sand wave (delta
facies) deposits, roll-up and flame structures, convolute structures, and
cross-beddings can be observed in the sediment profiles shown in ,
respectively.

An ancient landslide and debris flows deposits are observed on the side
of the paleo-lake .
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Paleo-dammed lake lacustrine sediments on the bank slope of Daihazi lake
(center part)-Taiping village ( near the upper part of the pleo- lake, 30km from Diexi.)
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Traces of paleo-lake sediments along the bank of the Mingjian river
a. silty sand or silty-clay layers ;
b. fluvial deposits with an intercalated lake deposit
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Petrography and strcture charact of Diexi paleo-dammed lake lacustrine sediments

1’373 Jiaochang
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13



B ZE TRV A8 S5 14 Ak

Petrography and strcture charact of Diexi paleo-dammed lake lacustrine sediments




BE G




SR GIEEBUIRY LB A “Bri”
Fluvia terraces on Diexi pleo-dammed lake lacustrine sedments
(Xiaohaizi area)

WA “Br” HERYE —usi
Fluvial terrace and river deposit on the paleo-dammed sedment
(a,) Sandy matrix with imbricated of pebbles ¢ decken structure )

(a,) flooding facies with fine sandy clays
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Dam of Diexi Paleo-lake — Malaoding landslide
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Geological tectonic map of the Diexi area after the 1933 earthquake
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Blue area—1933 earthquake dammed lakes,;

Yellow area-- Diexi paleo-dammed lake (30000 B.R)




Distributive province of Diexi paleo-dammed lake (after Google earth)
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SEGEEEY CUMETIX) Bk 5 T &
Tipical geological tectonic profile of Diexi paleo-dammed lake sediments in Diexi
Xiaohazhi area  (Section JIF-1I1)
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A Iilgjiarg River

@The sedments about 240-meter-thick
@The level of the bottom of sedments is 2094 m which lower then the base of river ;
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Paleo-dammed lakes in upstream of Mingjiang River

@© BEGEZEY (Diexi) I§ 5T - 3 5 18 258 2 71 @
@ XEGHIEZEH (Maoxian)
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(Guergou in Zagunao river)
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(Lixian in Zagulao river)

©BRF5- R 2= St REBHTRE

o HEE

(Yingxue-Miangchi)

O SEEEEY OREGEZYH O XMHEEH
@ BEHEEY O ARAGTEERN O BF-FETEERY

22



IR By B (9@ ©®/ @ 6G)

Paleo-dammed lakes in upstream of Mingjiang River
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Paleo-environmental information from Diexi paleo-lake sediment
AMSC Dating of paleo-lake sediments and terraces deposit

Position Elevation Ag B.P.
ZK1-2 Diexi paleo-lake sediments ZKI (Fig.4) (2305m) 16902 ***
ZK2-5 Diexi Paleo -lake-sediments ZK2 (Fig 4) (2094m) 30830 ***
ZK1-3Diexi paleo-lake-sediments ZK1(Fig.4) (2291m) 16865450 ***
ZK1-5Diexi paleo-lake sediments ZKI (Fig 4) (2306m) 16781+ 116*** #
7K1-6 Diexi paleo-lake sediments ZKI (Fig.4) (2291m) 16865+ 50*** #
ZK4-1 Diexi paleo-lake sediments ZK4(Fig.4) (2253m) 20180+ 95*** #
ZK4-2 Diexi paleo-lake sediments ZK4(Fig.4) (2269m) 17709 +91*** #
ZK3-1 Diexi paleo-lake sediments ZK3(Fig.4) (2200m) 21287 +139*** #
MN2 Malaoding ancient landslides (Fig.5a) (1948m) 30170 ***

SW2 Sawang disturbed layer sediment (Fig2, Fig.9b) (2282m) 21368 ***

NO13 Lixiang paleo-sediments[Wang L.S 2002,2007] 585004380

~33790+365 ***

QT-1 Maoxiang T2 terraces deposit of Mingjiang River (1569m) 5780 ***

Xiaohazi III terraces deposit (Fig6) (2185m) 3428482 *B.P.

Xiaohazi IV terraces deposit (Fig6) (2213m) 18801 79~4741 172 *B.P

Xiaohazi V terraces deposit (Fig6) (2254m) 8496+ 93~8255 -+ 93*B_P




%15 B Paleo climate information
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Pollen analysis of
the sediments
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Multi-proxy data including stable carbon
oxygen isotopes (0180 and 6*3C), organic
content, CaCO, content



S {&f5 B Paleo climate information
The oxygen isotope 680 time series of Diexi paeo-lake sediments ( DXY )
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Disturbed structure in the Diexi paleo-dammed lake lacustrine sedments
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Flame structure and disturb structure ;
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Paleo earthquake information in sediments - Strong disturbed zone in sediment
(a) Lixian sectlon- (b.) Wenzhen section; (c) Dr|II cores (Zk2)
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Model test for the formation mechanism of disturbed zones in paleo-sediments




. e Discussion
4.1 55545 BT 4 Hr Comparative Analysis on pleo climate

4.1.1. The oxygen isotope 620 time series of Diexi (DXY. compared to
GISP2 (lce core Greenland, Bond 1993)
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4.1.2. % b R R Bk Esoh £k (BkfE M4, G.L.Thomson, 1997)

Compared to the 6'20 time series of the Guliya Ice cores in the Tibet Plateau
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413 EREEBAFRNARMIRER GRE%RS, 1999)
Compared to the 680 time series of Karst deposits ( Dongge & Hulu Caves) in
southen China ( Yuan Daoxiang .1999.)

Conclusions: The 680 time series
of Diexi (DXY. is compared to
them, and series typical climate
change cycles can be found in DXY
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@ N25° Solar light Milankovitch-cycles (20000 a..) (@ Long term cooling cycles (Bond cycles) (5000~2000 a.)
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4.2 87 EE W 5 AR 7 JR Diexi paleo-dammed lake and the Chengdu plane

A Series fluvial terraces on top
of the lacustrine deposits , It
Is indicated that the disappear
of plaleo-lake occurred at least
in six stages (from 15000 to
3000aBP). Each stage was
related to a part breakage of
the barrage dam ,and a
conseqguent lowering of the
water level some ten meters.
Which made a series strong
flood and debris flow scour —
fill the river and Chengdu
Plane
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4.2.1. HBEWE A R—& b Eihlk (30004EHT) HEKUTAA
Jinsha ruin (3000aBP. , flood deposit (photo. 2004)




4.2.2 IEEW 5 AT R —H VLB THE (20004E 520K )
Diexi paleo-dammed lake and the Chengdu plane—Dujiangyan Barrage ( Dam ) ,
A water conservancy project (building in 2000 aBP. Libing &son ) .
Mingjian river in Chengdu plane was a braid river ; This project control the river
by the circulation (Analysis principle on Engineering- geological P.467)
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4. 30 B ZE W 5 IRTLEL
Diexi paleo-dammed lake and the evolution progress of Mingjiang river.The deep cut valley of
Mingjiang river is formated in 30000aPB, during the last deglaciation (Q3).
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sea level fluctuation history
Wang Jintai, 1980

River geological section in Nanjing area of Yangtze River, where the deep cut
valley is lower the sea liver about 80m, and its formated in 20-15kaB.P. during
the last deglaciation(Q3). (after Cao guangjie 2006.) %6



4.4 BF IR S -KIT =% Three gorge of Yangtze river
Rain storm horizon —push landslides, during the last deglaciation (Q3).
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7518  Conclusion
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« A new approach studying paleo geological environment and climate
evolution through Paleo dam-lake sediments is presented. The preliminary
results indicated that there Is strong correlation between regional geological
environment and paleo climate evolution.

« The formation of Diexi paleo dam-lake was not random or accidental, but
rather an important event closely related to sea level and climate changes
during the time period. This was similar to the events that took place along
the rivers in the transition area between Tibet plateau and Sichuan basin.

« This work Is important in studying and evaluating Changjiang (Yangtze )
River valley geological development and bank slope evolution. This work
may also play an important role in studying the formation and evolution of
Mingjiang river and West Sichuan plain.
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Diexi Paleo Dam-lake Research Group
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THANKS!

KRR ! TR H R R
Congratulations on this meeting

successfal performance and extend
holiday greetings !
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