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Fig. 1 Active tectonics of eastern Tibetan Plateau (modified from Ran Yongkang et al. ,2014), the spatial distribution of

historical earthquakes (M==5.0) in the study area (after Zhong Ning,2017) and location of the Xinmocun section (a) ;

Geological map of the study area and location of the Xinmocun lacustrine section (b)
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Fig. 2 End member analysis results of the Xinmocun lacustrine sediment grain size data
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(a)—Grain size frequency distribution of the Xinmocun lacustrine sediment; (b)—correlation map between multiple correlation

coefficient (%) and number of end-member; (c¢)

mean angle (degrees) and the number of end-member;

(d)—grain size frequency distributions for two selected end members; (e) —C-M plots of the Xinmocun lacustrine samples
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Variations of two end members, grain-size distribution and SUS record of the Xinmocun section
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JELRE (b 5% I PR DT AR B 00 J2) 5 1l 7% ik i o 5 A7 AE
FHOG AR T 1AM SE 2 B A BIF 5 350 T ) b 752 <
J2 5 B9 DA B 1) b 72 5 | R R R T M A A
JB Y, B e R ik iz ) 3 26 ) op O s AR A
% (Jiang Hanchao et al., 2014; Liang Lianji and
Jiang Hanchao,2017), Wil EFHFHZEEX
SR 3 FE A ) T A AR S R b SR IR R
Keefer(1984) %5 5 F F§ 1911 ~ 1980 4F [i] 4> Bk
TU P 40 YR M AR T8 38 1) WERE X 3 3 R S B UE
HOCRIAT TOIIE . 5 1 M52 35 & T B A0 B /N iR
Gy 4.0 G, IFas T Ml RR W B e T AR M AR R
Ty & i1 Bl 2k (B 7a), J5 3k, Rodriguez et al.
(1999) #1 Xu Chong et al. (2014) X %f H 47 T #b
FEAIGEE . SRR UL, T i B b 52 R 4R A 1 R 1
s I R A i 1L e 25 M X, — YRR R s R 0] DA &
BCAT T . W 5 BR AR ORLISURL FDRS 2R
ST W Jox s Ji ek R EK ARz T 0 b s T
L HEBUE R Z 00 2 AR H TR 191 7 3 52
fF. BRI RGO R L 7 A B T B TR B T B
08 25 Y S T PR B EG BR 30 0 9 bR s S R ) a0
R R B R TR D )2 SR . T ik R i
B¢, Zhong Ning (2017)G¢ i T A 70 181~2010 4 ]
V5 L H O B 2 RER)AE 32 UK R T B e
ST L9030 e e A i G2 0 RR 1 R ) B TR 1
o I HERBUE e b AR i ab 2 (b RR R 2 s JF
ST RS R R R G R K (E Th) . Gt

OB B A HRE R R (M 4. 0~M9. 0) , RF]
AIRD 2R (0.1 ~ 50 em) B, I H A — &M IE
MR LR BAEE £ =0.52, Y ERBRIERE N 1
cm, X A RN M 4. 0~M6.0(5.0+1.0); B
PRI 10 em, X RH K M5.8~MS8. 4
(7. 141.3) o ARSI T 3L 3830 T 1 s o) T 35
oy 2B S5 W) BTt H b AR ik e O s B0 b
DU IR 2 53 ) LAA S )= 3R AR R 0 2 JBE 2
b 52 2R 1 J2 RS O0E N 1 b R RE R R T . LB
98 C 2R B IR VL 30 st DX T 1 LUK & B R
TE Wl H I Tl A 1) AT BB PR AR /D L 4 KR 3 T BE A
Efh% (Li Yanhao et al. ,2015), KL, 2 4 57 B
b g T2 A0 JRE 0 2% S R R 0 B T b AR R
GBI RBN T 16 W 5~6 4.5 K 6~7 4.5 K>T7
Db 2 . SR A DU B 10, 63 ~18. 65
ka (Jiang Hanchao et al. ,2014) , 3 il K i 7= (M >
DE KAWL 1600 4.,

5 HMZESAEFE R R AL R
AL Z R &R
SRy BT B A ) TR 2 R R RN AL R R A
Z RS EHE R, 5T B A 1 AFER 225 (Jiang
Hanchao et al. ,2014) , 3B (B R 12 (Md) g %
FEMIL B3 & 1. 5 R B 9 6 e SR 2R T 0 1) A
M 235 B RS K B2 (Herzschuh et al. , 2014) | ¥
T B JRIB L1 (Peterse et al. ,2011) L 14



$F3m B S R YT 3B S AN I8 R R A R Sk G I T R L S A A i R A T A 977
Md (um ) EMI1 (%) PR L (mm) SRR AL (mm) 3'30 (%o) 3'0 (%0, VSMOW)
10 20 30 20 60 100 300 500 700 350 450 550 -12 -16 -20 -42 -40 -38 -36

(©) (e

(d)

FY (ka)

4 8 12 S5 3 - 14 18 22 -4 2 0 S5 6 -7 -8 480 500 520
SuUS PR (°C) SRR (°C) PR E (°C) 310 (%o,VPDB) 30°N 7H KFH%R

S (W/m?)

& 8 10.63~18. 65 ka i [A] B BE A 1 I (EDRL AR (M) (#iG Ak 3¢ SUS Fl EML T 43 & 1 -5 X3l 4015 B2 Rk R L B
Fig. 8 Comparison of Xinmocun grain-size distribution,SUS and EM1 records with
other paleoclimatic indicators records during 10. 63~18. 65 ka
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(a-c)— Variations of grain-size distribution, SUS and EMI1 record of the Xinmocun section (this study); (d-e)—mean annual precipitation
(mm) and temperature ( C) from Lake Ximencuo in the Nianbaoyeze Mountains on the northeastern Tibetan Plateau (after Herzschuh et al. ,
2014) ; (f)—mean annual temperature ('C) at Mangshan on the southeastern margin of the CLP (after Peterse et al. ,2011); (g)—annual
precipitation from Gonghai Lake in Shanxi Province (after Chen Fahu et al. ,2015) ; (h) —northern Hemisphere temperature (after Shakun et
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Abstract

Two end members of the Xinmocun lacustrine sediment grain size in the upper reaches of the Minjiang
River were inverted using the end member (EM) model of sediment grainsize. The provenance of
sediments and activity of paleoearthquake of each EM were discussed based on the frequency of the EMs,
sedimentology analysis, geological and tectonic background. EMI1 deposited in lacustrine environments
during a seismic period and represents very fine particles brought by wind nearby; EM2 deposited in
lacustrine environments in an extremely disastrous condition (e.g. earthquakes, landslides etc.) and
represents the dust and few fluvial deposits from nearby sources. Comparative analysis of EM2 percentage,
mean grain size, magnetic susceptibility and geochemical ratios (e. g. SiO,/Al,O;, TiO,/Al,O;, CaO/
Al,O,, Sr/Al,O,, Rb/Sr, Na,O/Al,O,) indicates that all the indexes vary greatly with grain sizes and
possibly point to seismic events. A total of twenty-six possible earthquake events have been identified.
Based on the relation of the cumulative thickness of sand sediments with magnitudes of earthquakes,
earthquake magnitudes representing seismic events were obtained in this study: sixteen earthquakes of
magnitude 5.0 ~ 6.0, five 6.0~ 7.0 and five more than 7.0. Compared to the traditional method of
sediment grain size analysis, the EM model can not only determine the EMs and percentage of each
component, identify the sediment provenance and dynamic regional sedimentary environment, but also
recognize the tectonic events (earthquake, etc. ) of sedimentary record. Therefore, this method can better

explain the role of tectonic activity in geological and geomorphological evolution.

Key words: grain size; end member model; lacustrine sediment; paleoearthquake; upper reaches of the

Minjiang River



