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Paleoclimate evolution since 27. 7kaBP reflected by grain size variation of a sediment
core from Lake Xingkai, northeastern Asia
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Abstract. Lake Xingkai, a boundary lake between China and Russia, is the largest freshwater lake in Northeast Asia. The paleo-
climate variation since 27. 7kaBP was reconstructed based on a 269cm-long sediment core in Lake Xingkai. The chronology was
measured by 2'°Pb and ¥ Cs activities and AMS ' C dating. Grain size distribution of the lake sediment was inferred to be a proxy
for past precipitation, compared to pollen analysis. The high percentage of coarse silt and high Md values reflect a low lake level ,
and increase in fine silt indicating plentiful precipitation and the high clay content correspond to cold dry climate. The results show
that; Tt was in cold-dry between 27740 and 25540 cal aBP, when lake level was low, as indicated by high Md values and coarse
silt contents of the lake sediments. During 25540 and 23650 cal aBP, the sediments was characterized by low clay content, mark-
ing a significant increase in effective precipitation in cold wet climate. The Last Glacial Maximum between 23650 and 19940
cal aBP was marked by high content of clay because of the frozen lake surface, corresponding to especially cold-dry. From 19940
to 14510 cal aBP, precipitation increased when fine silt content increased. The fluctuating characteristics of the sediments grain
size indicated that precipitation increased first and decreased finally during 14510 and 10800 cal aBP, corresponding to Bélling/Ol-
der Dryas/ Allersd/ Younger Dryas periods. From 10800 to 1050 cal aBP, lake level rose evidently suggested by higher content of
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fine silt when the precipitation was relatively abundant in Holocene, in which 90 —78m section shows that the sand and coarse silt
content increased sharply, indicating that the lake level experienced a rapidly decline because of cold-dry climate around the 8.2
kaBP. Since 1105 cal aBP, the portion of sand and coarse silt increased markedly, reflecting low lake level under a cool-dry climate,
companied with remarkable increase in soil erosion and terrestrial material into 1ake possibly related with local human activities.

Keyword: Northeastern China Region; Lake Xingkai; grain size; paleoclimate; lacustrine sediments
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Fig. 1 Map of the Lake Xingkai basin, Relief map of the north of the Lake Xingkai and the position of drilling

LRSI AR U VR T RE A (29 0. 3g) JICA 100ml BEAR PY, i A 20ml ZE 48 7K Al 10ml 5% R 7K
(H,0,) filt B i % LA 22 WL, B 10ml 5% BIFRERBRAE S 0 LA B R EL . 5 A 20ml 28487k A
10ml ¥ &> 0. 05mol/ L ()75 i W 4M , 38 508 75 i PR ¥ 15min Ji5 #EA7 D0 5. I (A8 4 6= Malvern /3 ] 4E
FEH Mastersizer 2000 JOBRLREEAX , M5 H 0. 02 — 2000 wm, T A2 MR R 2Z/NTF 1% .

TR ST AL 13 269 ANFRES T, BANBAREL 3 — 14g 2% i [ b BBl B 7K SCHh 50 2158 1l S5 BIF 5 e 34
TR S5 5 . B R FHER R — SRR AL T, e Je I e VR e vk T 4R R0, S0 A A8 A 2F 4 T TR R VR BE 1 T
BT ARSI S E B RTRR, SE AR G R URLAE 400 — 1080 bz (8], LARG £ HE W46 83 RACh
RO RSB EE N EH S &

Pl [T = R s RV S e S R e RS A I Ol i) 0 < D . B i

3 HR5ITE

3.1 FRFFIMEL

Xt XK-1 555 10em 223em Hl 258cm 2435 BL 3 A4 HLFRE S ik H AR 5O k240t AMS™ C il
A3 AERESL Y CAER Y W)l 4410 £40aBP 25080 + 110aBP 1 26700 + 130aBP( 3£ 1). XK-2 45 #5% Cs il
MOPhIHE SIS R (K] 3) WA PR NIRTE 6. 75em AT — MR B 9" Cs BB, 76 A0 ML IX AT LA 1 S
XL T AL ER IR Cs By mle i 1963 4E™" L PR 8. 75em AbTFIA I LY Cs, 6 B T 4 BR A% 1 56 TF 44 1)
1954 4550 — 21 emBEA S H B R BEAEACFH1 A7 LA 1963 4EF 1954 4 MRl 3L T4 IE 97 Pb 1 CRS 5
T AR

XK-2 5 AR R , A ISEREE 16em AbTF 4, BB B G AR A, 1 I A 16em I 13 T 4R B0 AR
I T R RCE s R A I B ESSVE N, H 64 — 16em BEEPEIEARIYS) 4RI IR BE i 48 th 3 A b T4 bk ¢
. A LIAK 64 — 16em BT R IEAFE , L, AT LARYE 16 —21em BEAYSFE I TTAE K 1. 67mm/a X H:




F O EF. LI AR R 6 27, TkaBP Wk R 3 F A AR AL 113

JEERAEIS PEATZRE SN, 155 64cm b B PIAE 220 1050cal aBP' ™™ XK-1 #8 31em AL H T 4E I 11290
1050cal aBP. $#1# XK-1 1 XK-2 545 [ 060 J2 (9 58 X 6 2 A A AR i i DT R 24 g 11 2, XK2 54
A5 21em L7 Ph AR 105aBP XK-1 4585 10em &b X R A AF #1357 29 9 105aBP, [H i, XK-1 75 %
J2 10cm ZbSZ™ C 4R 4410aBP 252 105aBP A8 2 T BRI 7= A4 By I C AE Iy 24k 4305a. i T
XK-1 585 HUBR A T 235 MR, TR 100 1 O Bl -2 AT 0. 5% Za 47, 2 i sk o st 242 phafs ke kg &
B S B SR T 0 HH 14 A i S 5 B2 A0 28 U2 VIR 350 14 Tk T2 280 0™ A 46 4 iy K 24 4 45, i
223cm 1 258cm AEHHAC 4E#4 25080 + 110aBP 1 26700 + 130aBP 43 13k 3= 4305aBPM | #5514~ 5 « &
e (4" C AR 435 R 20775 + 110aBP 1 22395 + 130aBP. SX /> 22 &k ' C AFE#4 FFAR % Hughen K B4 IF
£k, SR CalPal-online [ I £ £ 4% 1E A3 BB C 4RI AYALIE H DI4EIRY 43518 24763 +230cal aBP Fl
27032 +£529cal aBP( 3 1) . #iAy X520 AF 5%, DUBUE R 5 UUBU i rh (iR 42 S TE AR OGN XK1 gk 223 —
31em B EDRAR RN (P12 3. 8 ) HLIEAS AL AR K, T AR At 13 1% 78 bR e (18 2) . BT, W] LA
FH PR A7 v T AT 3 B P 2% A TR IR B L D AR | G 2% S o AR B0 3608 O AR 05 5 253 P WA 476
LT H DA

BN AR um)  <dum(%) 4- T16um(%s) 16-32um(%) 32-6dum(%s) >64pm(%s) Bl (o) fr(sky kAR
(cm) 4 6 8 10 20 3050 60 701020 30 0 1 2 3 02468 12 16 -1206-00 1 2

0

0.11+
1.05+
834 B ... T
-~ 1080 o
2
= 14.514
B
= 1994
24,60 -
2650+, S B
s i [ v R 3 o 01 [ 4 €y 0
Pl 2 6L XK-1 PR U AL RS 43 A RS AiE
Fig. 2 Characteristics of grain-size distributions of XK-1 core from Lake Xingkai
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