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Abstract: The 2008 M,, 7.9 Wenchuan earthquake triggered more than 56000 landslides and induced huge clastic sediment along
the Longmen Shan orogen, which had impacted earth surface processes within the catchment. However, little is known about the
changes in riverine sedimentary compositions and depositional processes associated with the earthquake. Characterized by high sedi-
mentation rate (averaging 74 cm/a) , the continuous sediment in the Zipingpu Reservoir, the lower reaches of the Minjiang River
provides valuable records of sediment transfer and compositions before and after the earthquake. In this paper, the strontium isotop-
ic ratio (¥7Sr/*Sr) and elemental concentrations of reservoir sediments were measured. The results showed that there are signifi-
cant differences in both ¥7St/* Sr ratios and elemental compositions before and after the earthquake. Both 8 Sr/%¢Sr and Rb/Sr rati-
os decreased after the earthquake, with a positive correlation with CIA, implying increased contribution of fresh debris to the river
sediments by the earthquake-triggered landslides, in particular during 2010 and 2011 when there had intense monsoonal rainfall.
The difference of sedimentary compositions before and after the earthquake provides a basis of potential tracers for reconstructing
hydroclimatic and tectonic events and their environmental impacts using sedimentary records.
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Fig.1 Minjiang River draining the Longmen Shan, the core sites at the Zipingpu Reservoir, and the landslides
triggered by the M, 7.9 Wenchuan earthquake; (A) The site of the Zipingpu Reservoir (white circle)
and landslides distribution (yellow polygons) ; (B) The core locations in the Zipingpu Reservoir center ( core A)

and on river bank at entrance of the reservoir (core D) (modified from reference [ 13])

S G Sr. AE SR Sr-Spec FERUN IR0 B & 4, AR5 3 mL LB F KB Sr. {# ] Thermo Fisher Scientific
Neptune-plus MC-ICP-MS %% Sr/*°Sr [AEHEATMNR, , St [ 47 22 b7 HE A8 A% Sr/% Sr=0.1194. I3 9] ] NIST-
NBS987 FrkEf™ Sr/ ™ Sr Al F 0.710243 = 0.000016(2 5,n=6).
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0.716256 [ Z G {H 0.714357 (5% , MUY Dyo 38 Z e R AR 24.2 ™ X BT 25 42 A AH9. 2011 4
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OB Se/% Se HAB Y I (] 2 310 A8 46 5 Rb/Sr B FUREFE (9 28 AR BSE 3R AR B, P 38 A BB B R S (R =
0.56, 81 3C) . S 1P4fi /K 2 72 S5 R Rb/Sr H AR ARG AT i 25 St 25 A 68 T I B AR5 51 TR s
R R DU St/™ Sr B AR IR] Rb/Sr HAE— AR T A PR o iU RE 72 A 10 Sl 98 30 00 oy A5 e 1.
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Fig.2 Time-series variations of core sedimentary ¥ Sr/*Sr ratios (green) , magnetic susceptibility (black) and
median grain size (Ds,, brown) from the Zipingpu Reservoir, along with daily water discharge in the
Minjiang River ( Weizhou hydrological station) before and after the 2008 Wenchuan earthquake.

Red line marks the time of the 2008 Wenchuan earthquake by Zhang et al. (2019) " and
yellow shadow marks the high magnetic susceptibility, coarse grain size and low *"Sr/*Sr
ratios associated with high water discharge during 2010-2011. Data of Dy, and

magnetic susceptibility and daily water discharge are from reference [ 13]

2.2 #RATE EIFHK BT AR SRS (CIA) T

H40 Nesbitt A1 Young $# H B3 3k 2R S UURUM) A7 A8 F6 80 ( CTA) i

CIA=[ A0,/ (ALO;+ CaO" + K,0 + Na,0) ]x100 (1)

o1, CaO " (UNRERRER 1) CaO , SALY A 43 T FE AR L. AR SCRJH McLennan $i i) )7 144 CaO ™ 374
I EDARGE 145 TP B BRAR FIBERER 5 T Y Na 55 Ca SPHLLA BT A1 Ca0/Na, O HER LR
T CIA B A1 CaO/Na, O BE/R LA T 1, JH NayO (8 AR EE CaO ™ s WAL HLAA/NT 1, R TR CaO 1)
{E 5T CIA 8.

1 CIA 45 5211, 2008 423001 | M2 ) /5 52 PP K PEDTR U CIA (FL53 A5 R g 58.6~71.7 MU Al i A
CIA SFH9{H Y 69.6, % /= DU CIA SF34ME 63.8 (). 5 AR (2005 — 2008 4F) LB A [, a7
JRUURYI CIA A, H45 K/Na HUEAT k3 G IEAR DGO R (R =0.97, [ 4A) . S ILIRI , 7% /5 (2008 —
2009 4F) YL CIA A K/Na Ho(H 5 IR 67.0 F1 2,39, MiHLAZJG (2010—2016 4F) @il K423 F ULR
W) CIA B il K/Na FOEIE— B HEARZE 59.1 1 1.27  BEJS T A1 S B 1A 5] 65.9 A1 2.08 (Fifs%) .
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Fig.3 Thelinear correlations of ¥Sr/*Sr with (A) Al/Sr, (B) Al/Ca, and (C) Rb/Sr ratios for
sediments from the Zipingpu Reservoir before and after the 2008 Wenchuan earthquake, respectively
(The correlation between ¥Sr/**Sr and Al/Ca in (B) excludes six sediment samples (black ellipse,
as same as the panel C) after the earthquake (2010-2016) with high Al/Ca and low ¥ St/**Sr ratios)
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Fig.4 The correlations of CIA with (A) K/Na, (B) Rb/Sr, and (C) ¥St/*Sr ratios for sediments from
the Zipingpu Reservoir before and after the 2008 Wenchuan earthquake, respectively( Different from the
sediments before the earthquake (2005-2008) marked by black ellipses, there are better positive correlations
(black lines) between CIA and K/Na, Rb/Sr, and ¥St/®Sr ratios after the earthquake, respectively)

3.2.3 Kb Jy o XL AT Se/Se WA R by Bor OB Sr 0L 5 4 R0 L B — & IR R
JEE /N 4 S, BT Se/ %S U F R L SR PE TR Se/ % Se (B I 1A JF S AR Ak 5 D 28 AR A
FOHMBLCPE 2) P BRI R DGR 7R DT BURL E 28 A Al 2 52 S5 (LA™ Se/™ St He (B AR A S P =2 — (
5B). AR 4, UURVPRLIE AL K PR TR Se/™ Sr HUAHAE A 22 KRR HE 1 BERRWE? KR A 111 A3 38 i AR
¥ Dy 5% St/%Sr UAEC R EW , BliZE Dso 3K, St/% Sr LB AR, 3XH5 78 1l s 1 42 vh ok 3 1 3t 0



1888 J. Lake Sci. (#38#3) ,2020,32(6)

(4338, WTATAT A , MR AT /K PE DR RLAR S AL IR 200 20 wm ™ Sr/™ St He (i £5e K AE AL IR > 0.004019
(BHSR) . AR MR Dy 5% Se/™Sr LUEALA (0GR, 20 wm APRLAR 254k 1T LA BEILRLA 20 0.00044
(9% Sr/™ Se FUAEAE AL (18] 5B) . AR T3 R2 i /5 /K A BURRA™ Se/™ Sr LA B KB AL R 2 (0.004019) 1 7, 7K
BN 153 Ve 1 s B AR AL X Se/ % St AR AR AR B SRR M 1%

O HIZRI(2005—20084F) S5 (2008—20094F) @ HBFEfF(2010—20164) @ {H{ZMEITIEY)

s 0.719
) ®
70 i
071818 o y=-2.2x10°5x+0.71772
ol 0.717 L R=0.90
. y=-0.07x+65 & ’ *
< ol R=0.99 % 0716
2
55t ©oaisy
y=-0.62x+75 o
sof R=0.70 07141 » = LEX10%H0.719122

R*=0.76
450 2I0 4IO 6I0 SIO l(I)O 1I2014I¥0 1I6018I0 200 0.7130 2IO 4I0 6I0 80 l(I)O 1I2014I101é01é0 200
Hif2/(Dsg, pm) KiAE/(Dso, pm)

P 5 2008 45301 bR R FE 56 PP K PEDTRRY) (Bl A) 5K A DAL 18 JESTAR Y (4L D) 1Y
HHEDRLAE ( Dy ) 435105 (A) CIA {HAT(B) 7 Se/*Sr HUfE 22 1] RAF 1 50 D E R
CEFHRR R AR ( Dy ) Bd 5| F SCHk[ 13])

Fig.5 The linear correlations of median grain size (D) with (A) CIA and (B) ¥St/*Sr ratios
for sediments from the Zipingpu Reservoir before and after the 2008 Wenchuan earthquake (core A)

and from river bank at entrance of the reservoir (core D), both showing better negative correlations

(Zipingpu Reservoir sedimentary data of median grain size (Ds,) are from reference [ 13])
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