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Fig.2 Lithology of the LYW profile
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Table 1 Formulas of molecular weathering ratios and chemical index of alteration?’-28l

% A AR R
A203/(A1203+Ca0+Na20+K20)x100[CaO*= CaO (CaO <Na,0) ; CaO*=Na,O (CaO > o .
CIA ¢ a0Na ¥100[Ca0™= Ca0 (Ca0 = N0 s CaOT= RO (Ca SR B, LR
Na;0) ]

w (Na0+Ca0) /ALOs SARIRIRARME . 5 CIA MR
Ba (Na,;0+Ca0+K,0) /ALOs SAERRIBARE . 5 CIA HIR
Ki (Fe;05+AL03) / (Na,0+CaO+MgO) SAERRE . 5 CIA —5

+
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FIEUOARY) (B 2. % 2) FEY. WA NE, RE 0~20 cm Jy 70k P EEF 1)
W, 20~54 cm AL E R R ZE, 54~278 em AR R LABED, 278 em LR N (LR S
KW AIRA DI JEH 28 cm AL YR R HEAT AMCHC e, 15 I FA 6 730~6 891 cal.
B.P. (HH{EEHA 6 802 cal. B.P.), iEHL 278 cm Ab 5 3 A & FEA NI, B3 HE
& 18 709~18 916 cal. B.P. (18 815 cal. B.P.) (3R 3)  NHILW WL, MEVIHE KT

LGM A, i3 T AKX H LGM AW 4 1 o 5] LUK i1 1 28 10 Je SR M5 R

2 LYW B &R
Table 2 Lithology description of the LYW profile
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Table 3 AMS C radiocarbon dating results

LW RS P /em B 313C/%o W 5 4FHY/B.P. 2-Sigma range JFFIE4Ff{/cal B.P.
Beta-538748 28 IR 21.5 5970430 6 730~6 891 6 802
Beta-546035 278 KR iING 22.1 15 560+40 18 709~18 916 18 815

TR R (iER) We T —NAHUR[7 865495 a (HJI4E N 8 509~8 992
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808 cal. a B.P., H{H N 6 649 cal. aB.P.) |} U15E[11 085+120a (HJJJ4EHN 12 721~13 139 cal.
aB.P., HHJY 12940 cal. a B.P) 12, bl ZXAFE 13 cal. ka B.PHI G, #EK &
Zeat I Re il BN NN R 25 R O R R 780 m, FEZ VA E RIS 1000 m fE A,
SHR S 7 7 DX A I ) R i PR . BT SRR AEAZIX R O B\ VA I S8 Ve AR ARA 6
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3.2 MIEKILEE T RYHIE

& 4 77 WL, LYW #lTHH SiOy (69.12%) & &Eidm, HiksZ ALOs (13.32%). K0
(4.05%) Ml Fex03 (3.90%), LA E4NFEITLRGEAITTRTEN 90.34%. MgO. TiOs.
P05 Fll MnO & & AR, AR 1%, BRibz b, CaO Fl NaO 18 &34 1.09%F
1.61%. & EILE S EMNKE/MEKN Si0,> AlLOs > K,0 > Fer03 >Na,O > Ca0 > Ti0, >
MgO >P,0s>MnO. LYW #|[fii# SiO, (4.03). ALO; (1.90). FexOs (1.16) [hnifkZ 5
s B LA B BE AU B B, R RE R B U

x4 VIR TR EH BB ST

Table 4 Descriptive statistics of the major elements in the sediment

Si0, ALO; Fex0s MgO Ca0 Na,0 K20 TiO, P20s MnO

W/ ME % 57.88 5.58 0.03 0.04 0.31 0.34 2.63 0.17 0.02 0.02
HRAE 1% 85.16 16.70 9.44 0.88 1.87 2.95 533 0.97 0.55 0.11
T % 69.12 13.32 3.90 0.47 1.09 1.61 4.05 0.64 0.08 0.04
b2 4.03 1.90 116 0.18 0.26 0.47 0.61 0.19 0.09 0.01
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x5 LYWREATHELLETK
Table 5 Changes of ratio of elements for the LYW profile

YRR HLTT TiH CIA w Ba Ki
HR/AME 55.77 0.35 0.72 1.95
RRAH 60.89 0.51 0.87 2.74
. FHIE 57.76 0.41 0.80 2.42
itz 1.26 0.04 0.03 0.18
R/ME 55.31 0.33 0.60 2.30
RKAH 65.41 0.42 0.85 2.84
v THIH 59.97 0.37 0.73 2.56
bRz 2.86 0.02 0.07 0.11
HR/AME 62.10 0.29 0.54 2.56
R RAH 67.82 0.37 0.68 3.00
. FHIE 65.30 0.32 0.60 2.84
itz 1.54 0.02 0.04 0.10
R/ME 64.79 0.28 0.47 2.78
RKAH 71.31 0.35 0.63 3.65
U4
THIH 67.69 0.30 0.56 3.13
i ZE 1.72 0.02 0.04 0.24
HR/AME 54.11 0.22 0.79 3.09
R RAH 58.10 0.33 0.93 4.86
” FHIE 55.34 0.28 0.86 4.01
itz 1.07 0.03 0.03 0.50
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Fig.5 chemical index of alteration (CIA) value curves for the LYW profile with ages, curves of reconstructed
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SO 160 P e O BRSSO R T P S AR T a2k B A S I A B e T
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o ZRIBINE Y YD SRR, B B S A X TR 7E 10.5 cal.ka B.P. J& 31 5
&9 0.4 m, PGSR K, 7F 9.6 calka B.P.I A B[S 4.1 m, 5 {45 70 55 it T
I /K F B E] 7.7 calka B.P.JG BEFEZE 1.8 mo B BRI X6 B 1 B 7 2 B UT4R o A 3 24 0
AR AL, B gttt Dok i B it W 6 i) 1) Ak oo L 441060

BBtV (20~0 cm, 6.8~0 cal. ka BR )/ MW BUA M 28D, Si02 & B fem, K
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13 AL FEECHE S VA A B AR N B AR D9 B UTRRA AT . B Bt CIA {2 RAIK, AR~ 1H
2 AT LR VK S8 180 (A B BEAR, AN T . FIRS, BEAHRK RS AT e 42 st 1
— o RIZ VRV T B06.8 cal. ka B.P. 2 J5 MIUTAIC T A E M,  H b o it I 0 45 B B 1)
6] % #1 6.8 cal. ka B.P.Z JG MIUTRIC SR A e RN . FITHI 252 N @B LHHERR S5 m,
%t K. Na J Ca e REEMER, FEULM B 805 Koo & W E WA EER R & R

5 25

RSO0 R PG A LYW R T B 70 3R R H e R L AR AR AR REAT T 4347
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LGM ARk 558 TAE,  JUH A R 78 2 X AR PR B A0 A V8 7 sk S 43 T il Bk
GUERSH
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kb 90.34%), & EMNKBNIMEIR N Si02> ALOs>K,0 >Fey03>NaO >Ca0 > Ti0,>MgO >

P205>MnO.
AXEBLT T AR (372~278 cm, 18.8 cal. ka B.P. ~LGM K #]) —FHHE

T P 5 ) 1E) R B8 (278~200 cm,  18.8~16.0 cal. ka B.P.) — % I {0 V52 3 3] 1 4 1 855

(200~78 cm, 16.0~11.7 cal. ka B.P.) — & IE i IR R HEIAEL (78~20 cm, 11.7~6.8 cal.
ka B.P.) FIT¥ M FEAHR KA EE (20~0 cm, 6.8~0 cal. ka B.P.) iX— R e, WHAE| T
YD A1 8.0~9.0 cal. ka B.PJa] FA I PRIE S F A, It —PISIE 1 4£ 6.8 cal. ka B.P.RI A,
T X AT B e ¥~ 1D
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Sedimentary Environment and Its Significance to

Paleoclimate in the West Coast of Dalian Lowland

MA RuiFeng', ZHANG Wei?, LIU Liang?

1. School of Geographic Sciences, Anshan Normal University, Anshan, Liaoning 114007, China

2. School of Geography, Liaoning Normal University, Dalian, Liaoning 116029, China

Abstract: [Objective] The high-resolution climate reconstruction of Liaodong Peninsula is important for
exploring the evolution of regional climate environment and high-quality development. The sedimentary
environment of the Liaodong Peninsula is diverse and complex, studies on the types and sequence characteristics
of sediments in different periods in small areas is lack. The aim of this study is to reconstruct the sedimentary
environment and climate history by studying the sediments of the west coast of Dalian. [Methods| By analyzing
AMS'C dating, lithology, and geochemical elements of the Laoyuwo (LYW) section to reveal the evolution of
sedimentary environment and paleoclimate of the region. [Results and Discussions] The sediment is mainly
composed of sand, silt, and gravel, which recorded sedimentary enyirgnment and paleoclimate evolution
information from the Last Glacial Maximum (LGM) to the MiddlezHoloeene (18815-6802 cal.BP). The main
chemical components in the profile are SiO2, Al203, K20, and Fe;03s, the\total content of which is 90.34%. The
contents of major elements from large to small are SiO; > Al,O3 > K2O > Fe;03 > Na;O > CaO > TiO; > MgO >
P05 > MnO. The sedimentary records shows that the region experienced a dry and cold alluvial (18.8 cal.ka BP —
late LGM), slightly warm and humid coastal intertidal (18.8-16.0 cal.ka BP), warm and humid coastal subtidal
(18.8-16.0 aal.ka bp), warm and humid coastal subtidal “¢(16.0-11.7 cal.ka BP), warmest and wettest coastal salt
marsh (11.7-6.8 cal.ka BP), and dry and cold fluvial environment (6.8—0 cal.ka BP). The highest sea level around
6.8 cal.ka BP and the rapid climatic events during Younger Dryas (DY) and 8.0-9.0 ka are also responses in the
sediment. [Conclusions] This study provides basic data and information for the Holocene climate reconstruction
of Liaodong Peninsula, particularly, for the sedimentary environment evolution history of the west coast of Dalian.

Key words: geochemical; sedimentary environment; environmental evolution; indicating significance; Dalian city
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