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Abstract: Buried biogenic silica (BSi) in sediments is regarded as making up only 3% of the global silica production in surface
water, and the abundance of BSi in the sediments can provide unique information for past environmental dynamics in continental
settings. ZK2 core was taken from the southwest of the lower Liaohe River plain in May, 2012. The laboratory analysis focused on

bulk densities, content of BSi, carbon and other nutrients, sedimentary characteristics, AMS"C and OSL dating, foraminiferas and
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pollens to document sediment provenance changes and environmental evolution. The sedimentary environments were mainly
divided into 4 units, namely upper delta plain environment, marine dominant environment, lacustrine depositional environment and
riverine environment, with the corresponding biogenic silica (BSiO) concentrations being (2.85+0.23)%, (1.55+0.10)%, (1.96+
0.47)% , and (0.92 +0.05)% , respectively. The concentrations of BSi were positively correlated with particle organic carbon
concentrations. Remarkably, at the time span of 17—25 cal ka BP, great fluctuations of inorganic carbon (PIC) concentrations took
place in lacustrine depositional sediments formed in the last glacial period. It is inferred that at that time, CaCO; was precipitated

and deposited from the supersaturated lake water due to the dry and cold climate, as indicated by pollen assemblages. Moreover, in

responce to "*O fluctuations of Greenland ice core, ZK2 BSi concentrations had a about 300 year lag.

Key words: Liaohe Estuary; biogenic silica (BSi); accumulation rate; grain size; sedimentary environment
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Table 1 AMS"C and OSL data of Core ZK2

Kb a4 3 {f/a

S E S E/m DA B F B KL #:#/a BP ap
7K2FA-1* 433 n3E/AMSHC 2320~2040 2180
7k2FA-2 54 n3E/AMSHC 3140~2800 2970
2k2F39 5.6~5.7 1 FLU/AMSC 4770~4390 4580
Zk2FA-5 742 M FE/AMS™*C 4820~4500 4660
7K2F54 7.8~79 HFLAVAMSC 4420~4120 4270
Zk2FA-3% 9.96 M FE/AMS™*C 5560~5280 5420
7k2F75 9.9~10.0 HFLAVAMSC 5940~5690 5815
7k2FA-4 1072 n3E/AMSHC 7590~7410 7500

11.1~11.
7k2F85 5 HFLAVAMSC 7160~6880 7020
7k2FA-6 129 n3E/AMSHC 8100~7850 7975

Zk2FA-T* 13.05 M FE/AMS™*C 8410~8190 8300
OSL-1* 203 OSL \ 20800
OSL-2 235 OSL \ 34200
OSL-3* 2715 OSL \ 29600
OSL-4* 3925 OSL \ 32900
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Fig.1 Multiple sequence division diagram of Core ZK2
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B, AR TR R (4% 20.8 cal ka BP, #Eli%
DUBLA T B AF %l 25.65~8.82 cal ka BP, X Jif T
MIS2 frBs .
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345k 2865, T HLAx S EE -S4 12, RSB AN
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+ Bk, A L HCEUER 22, I O T TR, U3-3
£ FFLIK 8.6~10.3 m, VK (ARG + Bukyh, A< Befi £L
HFr e R TR A L, HEN A AT = A TR
U3—4 {57 TFLIK 5.2~8.6 m, JK (583 b F1 K 2 (k) +
AR R, W E AR, R DLAeE b, A LR
B HT = A INUURRA T T B, HEWT = A IR
] RS INOAR, S Je bl /K HE AR K 95 HAH AR
FH B H X, DR 43 A SR IR, S Tl #5570 18 UL
TR EHEFR X, U3—5 7 TALIR2.5~52m, Ky
TR IR + OB b 5541, A DL SER i, A AL
B, AL HURE T R TR KR KA T AL,
PR T F I o i Ao Y P U R VR KA, S = A
SEIFARURR, BRI

=AM FEAR DR (U TFLEE 0~2.5 m,
2424 m~—1.74 m, JEE2.5 m, JE( B @R, R
b, HILHESED, JBR R —, L) Ammoia beccarii
var. 5 Psedononionella variabilis Zheng VA Ay 44 %}
T Fh, DL 98% LA I, /T8 AL ILEG A A T2 1,
RIALAE IR, BESh T ZRAR R, FRRE S e
AP & ERZ, DUBUAEEE T & &A MU i

iR AMSHC AR UE A T U3 TLRRZ B
JiE L] Sy 8820 cal a BP, J& MIST B, I H &G
LB EE M5 BT LA ), Sl — R R AEZH XE

AR EE 2y 3 m, W5 & = A R RE B K R =
DR,
2.3 ZBIEHmEAH

HRAE A B TR B 28, 38 5 Ze Mk N A FA My
PR LE W ik R RE SRR AR BRI RE S A AR
W, ZK2 LA O SR (PC) A HLIR (POC) A G
BLEK (PIC)  AE W ik hr i Bl A 75 T 1 22 Ak 2 1] 2
7, BTkl 4300 4 - DURR Y B, ARV Ry b = RN
FHUTRRL(U4) 7 = S TR (U3) IR TR (U2)
WHETIR UL,
2.3.1 REVRARAG P Mk R K6 T AL

(HZK2 FLEEA HEAEAE W i (BSI0,) 7 i 2
0.19%~3.52%, “F-HI{H 1.50% (% 2)., fEHEFUE R
YL S 0.20~10.28 mg SiO,cm *a', -1 {H 3.70 mg
Si0, em?a ' ZK2 LAY F e B HOME RO R e 4%
MUY BOR AR FE B R AR Ak, Hoh AR Wk & i
I (SR S I 18.5 F5 2 A, HERH o 30 i o (B2 e
RAER 51.445% . BT ABFFEUERA, A=W hk 75 it S HME
FRGH 3R 1 28 AR DAV S B A PR A 4 S it 2
2RI L 77 Ty B AR AR, PR AT e Rl
A= TR, ZK2 FL KA 193X Be AR SR B T F 5
XGT 33 ka LISKAIR A I BA o & 2E 5

A BRG] E R, DU BSIO, & fE IX.
FE AR IRE TR AR

x2 MENFSHEZK LR EZTRE R 5 HHE

Table 2 Physical and chemical parameters in ZK2 and the distribution features of sedimentary facies

FEMWTEM RSN WD IEDUR
24 ZK2*

(U4) BURAA(U3) (U2) 1)
T E R/ D 3.89+1.52 5.71+0.39 453096  5.69+0.73  2.52+0.46
SRR AR D 4.25+1.49 6.00+0.29 488+0.89  5.96+0.57  2.93%0.72
BSiO, % 8/% 1.50£0.66 2.85+0.23 1552065  196£047  0.92+029
BSiO, HEFHH%/(mg Si0, cm™a™)  0.96+0.58 2.36+0.13 0.96+0.48  0.53+0.14  1.27+0.29
PC 5 8/% 0.37+0.27 0.73+0.14 042+0.19  0.65:031  0.18+0.06
PC HERAH /(g em™ a™) 2.57+1.38 5.79+1.10 2514092  1.82+0.83  2.70+1.42
POC /% 0.25+0.22 0.6120.14 0.31%0.18 043027  0.11%0.03
POC HERH#%/(g em™ a™) 1.62+0.96 4.84+1.00 1.78+0.73  1.18+0.54  1.50+0.70
PIC % 8/% 0.12+0.12 0.12+0.05 0.11£0.07  021£0.19  0.08+0.06
PIC HERLE /(g cm™ a™) 0.94+0.84 0.96+0.43 0.73+0.54  0.65£0.61  1.20+1.00

T *f DAL R P A AT
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AR R A a3, b = A ST JEAH R AR TR By
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i, BB Ve A ™ A AL =, [T
TR B ot B i YR AVE A 55, A1 MLAR KN &[] 4
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Fig.2 The evolution of biogenic silica, carbon, and granularity in the geological history (GISP26"0 data after reference [36])
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