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Abstract In this study, we investigate the Meiyan borehole located on the southeastern shore of
Taihu Lake. Based on a reliable chronological sequence established by AMS'C dating, we use elemental
geochemistry, including Rb and Sr concentrations and the Rb/ Sr ratio, to reconstruct Holocene climate

changes. Additionally, foraminifera analysis is employed to explore whether the Taihu Lake region was af-
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fected by transgressions. The results show that from 11. 0-9. 1 cal. ka BP, the climate of Taihu Lake Basin
gradually changed from humid to dry; from 9.1-6.1 cal. ka BP, the general climate was generally hu-
mid, with the wettest period occurring during 8. 8—=7.1 cal. ka BP; from 6.1~2.0 cal. ka BP, the cli-
mate was generally dry with the lowest precipitation; from 2. 0-0 cal. ka BP, the precipitation gradually
increased and the climate was humid. During the whole Holocene period, the eastern area of Taihu Lake
was unlikely to have been influenced by transgressions. Regional comparisons show that the Rb/ Sr record
in Taihu Lake are consistent with environmental proxies record in neighboring regions during the middle
and late Holocene, which is characterized by gradually drying climate in the Middle Holocene and wet cli-
mate since 2. 0 cal. ka BP. To further explore the climate dynamics, we compared the environmental proxy
index with the 30° solar radiation in the northern hemisphere, ENSO frequency records and Holocene
mean sea level records. We found that the climate of Taihu Lake Basin was controlled by the solar radiation
and ENSO changes, with distinct phases of dominance and coupling between the two factors. Solar radia-
tion affected the early and middle Holocene climate of Taihu Lake Basin through direct and indirect effects.
Since 2. 0 cal. ka BP, the climate has exhibited an El Nifio-like state, with an intensified ENSO frequency
balancing the effects of weakened solar radiation on precipitation in the monsoon region. As a result,
ENSO frequency became the main controlling factor of the climate in the Taihu Lake Basin. The results will

provide a reliable basis for understanding the relationship between monsoon and climate change in the lower

reaches of the Yangtze River since the Holocene.
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DR E5BE, AR R &R . 9k B K S
RAX ST E M E KL (IPCC, 2023), A
738 U A B2 M) B2 07 1 0 A e AR AU Mok ) it L i
IR SR A AR Ak o BETRA T A BRAR IR ok 42 Bk A fi
Y, A 2B IR X ek 2 R I ) R 0 A A Ak K
LUK ALH B A% (WIVE 45, 2022) . AR, DIt
BORMC SR AU A5 BAFE N A B R IR, O 73K
WOER R . RS A p o A2 LB R, = E AN E
HEH A% (Cheng et al., 2019) ., il #y ( Liu
et al., 2023; Zhang et al., 2023) . vK.L» (BRI FI
Thompson, 1992) F Wi JH UL L ¥ ( Lin et al.,
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B, REAN AR EREE (ERRMEEL,
19915 Pk, 2009) . K#iymlE THRIL T iEIX,
A2 AR M 0 3%, B ADFFE R W] (Wang
and Liu, 2000; # =5 & %%, 2007; Chen et al.,
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(Innes et al., 2014; [hif@E &4, 2015; Yao et al.,
2017; Z=yk4%, 2018; Luet al., 2019), H#RET
B TR B 45 T DIOR AR 5 U e A5 B o Tl
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TR . B, A XOR T 2 A A SRk B
fiff R T U A 4 ) A AR AR

T, A ST 3 A X A T 2R i S AR TR
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FE/K &8 KT 1000 mm, [ oK F & fin 2z i 3%,
TBOK B s bR kA P RN R GF A AR
KFE MBOKRE L, WMMELE, MIEXZ,
BV W VE LW R P AR (PR AR AR
&, 2014), EBIHEIWGE S0 5%, HER, T
KW EFEF, KEHE LSRR 106.0x10° m*,
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Fig. 1  Location of Taihu Lake Basin and Meiyan borehole, eastern China



‘(IM K

B21% 1Y

B KW HE FL TR I S48 7 1 A2 DR B0 3 187
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Fig. 2 Age—depth model of sediments in Meiyan borehole

in Taihu Lake, eastern China

£ 1 KAWHEAL AMS "CUEHBEREREARER
Table 1 Determined and calibrated AMS "C ages of Meiyan borehole in Taihu Lake, eastern China

LIS AR B WE/ em “C AR /a BP 20 WAMIEF/BP P {EAEM/ cal. 2 BP
GZ3664 B LR 163~ 166 447928 5036(94.9% ) 5289 5171
GZ3665 S BLBE 302~305 681631 7584(100% ) 7691 7645
GZ3666 AP 460 ~ 463 1152043 13309(100% ) 13475 13391
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AWK (Chen et al., 2008) , WAL
Prri Rb . Sr A0 2 19 Ho AR AT DL I i S e
MK s 284k, St JTRAMX T Rb TR B 5 il #,
Ra 7K A 8 384 0 e 45 S Bl 2K i 94k 2k AT 2R T
WA, SEAGMA SrEE, RIS, Rb A
TR AERE PR . P, SR TTERY R
Rb/ SrlE 4675 1 FE/K it 38 0 A4 92008 e, g B0 e
BB K B AR O U B R T (R R S,
2009) . fEHEILFRSHE (Jin er al., 2006) | 15
MU R (H YR SE, 2006) A PYE A (Liv
et al., 2014) WHATLAY) h Rb/ SR AE % 227 it
WA A, SR, IR ST G 18 R K S A B A
BRI, KEIEOK REGRE, BRKER, £2H
IKSCHF RS . KRk 2 HAE P EE 2,
Rk B TR K I 22 A A ¢t DX 3 IR A R )
RERHLDCH KW, R FEE, Bk, ST
I Sr JCZ 23 FE AR 19 7K F B 1l 3R K Rl Al O
MASEBHITR Y h & % (Lin et al., 2021),
ZiARKILT T ERKALWIA A A A AR B (L
et al., 2014, 2021; 4:Pe4E, 2023), fEHIN K
W HEAL R/ Srit B i (E, 4578 BEK & 1918 <
f5¢, Rb/ Srit BUARAG I ) 45 75 1 B 7K & k20 14 fi T
a3

M4 Rb, Sr FIRb/ SeZE L% (& 3), Al LA
H AT T Lok IR st DX i) A A A Ak R 43 LR LA
W B

HBIME: (11.0—9.1 cal. kaBP) ; Rb/ Sr {H %%
KT RS, RUIBETEXFEAKMR D, S b
B T 5. Rb/SrT 9.5 cal. ka BP &b T #% ik
B, #6nm VBN T 1Ak T FH, EE
i 4% 80 ic5k (Wang et al., 2005) L7 G B B
EHEE NSO P Ry A S O

S E (9.1—6. 1 cal. kaBP): Rb J5 2745
BCHREE , Sr & B P S B H BB A T,
Rb/ SrF 7. 8 cal. ka BP ik 3| 8 407 1 By B B i {H
JEIT MR B T RE, 8 7R R koK n, <
HAANRE . 8.8—7. 1 cal. ka BP [ B 1 /& A # [X.
AU BRI I, 5 BV AR T i b DX A I
BRI A — 3, W Xu 5§ (2020) XFKIL=f
PN 2 X T 3R 1 3R Ak 27 FURL JEE 48 5 00 5% 19 BF 5 & W
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Fig. 3 Change curves of geochemical element index of Meiyan
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9.5—7.0 cal. ka BP [y Be kil B 290 . SR i, ad
ERIAELSE 2SIk IS D 3 /S SV
BOEKEIHE, WK, NSRRI A B 2y,
JR R T M B M X (5K B R, 2005; Wang
et al., 2022) , Xl 24 hy 1k kK B D B4
THE B 390 A4 30 A 4% SO 38tk TT BE 5 A B B T 1 1Y
AR (RiEESE, 2015),

BT E: (6.1—2.0cal. kaBP): Rb & & 748
B E—Br BORAR K, Sr & AT AR &, 5 W
A S, Rb/ SoEEAALL TR B AR E , R WG
WFIE X B B ek, AU T 5 TP T i X T
Ji& T R A B LAk Ry AU O T AE (Ke
et al., 2023; S 3748, 2023), U0 Liu 2 (2021)
AW VLR Y Rb/ Sr, CIA SEACHIHE bR #E 47 23
B, & B VLR Ui rg U ) T 5808 8.0—2.0
cal. kaBP, H 1 6.0—2.0cal. kaBP K g fH& N T
o Huang %5 (2018) J# i KU % £ 46 b5 Bt
HA R K2, e Liv 58 (2019)  FI A4
G3 AT HOR B R IUIEIR ik K A6 A8 A 45 R R KT
T W X R A U RO TR, XS AR
SERAH o [, RO SO s bk R A DR R K
FW R FEIESS T Oy B T 50 e (it P8 55
2004) . rhAE AT R AR A T SO %R
SRR, FRORWIHL AR LR B T B RS A
A RO SO S — R SO (B R R AR,
1997) , R Ik A i 45 B AR B A% 3 3t [X 8%
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#*, NEWLUEAETE A AR p 1 T7, i) ifoR 4R
FFAR Y DL B K R b i BR AT 5K B A A T SO R
B (ikEGpE, 2005; Wu et al., 2014),

FIVH B (2.0—0 cal. kaBP): Rb & ik 3
EIRCSe EH R, HEFBAUE, Rb/Sr
(ERGIR R R R S EE I E /S U Sy < KN =P
ORI b DX A R B A TR, AR

4.3 HESHILASH

KW e AR R IR — H Lok 5 32 K E
(EREMPEA, 2004; Wang et al., 2012), 17
WS R EEEAEERE LR, HEIES RIS
TR & ERAFAEARAL, 2K CU g —Fh IR RE 1)
WHIOTEE T, W UBIF R FAERZ T, &Rk
Fili b 75 B R AR 1Y B R U FR AR 2 — (AR W
&, 2018), Chen 4§ (2002) i i % VL &R B 1
WL R AR g o A R, CL e B2 A Bl i ]
M E R ES, X5 K 38R Clk A g 3
HRAG S AR NISE (2022) G R H A
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R 35 3 R 358 - GO s A Bl A R R R B B
i) v CI S Xy ik B2 5 Bl Dl 72,0 ~ 606. 0 wg/g.
AT CU WP {H Ty 42.06 wg/g, /D TR
XL CI7 ke P2, /b T veh C ik
BE (19354 pg/g) (14845, 1999) . 5 it [A i,
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HUMAPTE, 250 A B W B 2 0 FA LR % 5 45
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4.4 Xt 5 6E SR IR 341 I

SRy TG Y R b DX 4 T S A A 5
755 At DI BRI AR A ) ) DO S IR R, AR ESE A
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RHFE AR 17 2555 X oo 3l 2k X b K W0 A HE fL
Rb/ Seff{ 15 R JUIA 98 % i 0 W] 2 390 % (] 4-a)
(Huang et al.,2018) . F0 F A & #1097 5
(I 4=b) (Zhu et al.,2017) . B # VLY CIA
(K 4-c) . Rb/Sr{H (K 4-d) (Liu et al., 2021) Fi
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Fig. 4 Comparison of Rb/ Sr records from Meiyan borehole in

Taihu Lake, eastern China, with climatic records from regional

and global scales

VR . 7.4—3.0cal. ka BP #[a], KL e sic i
U U Rl o A i = (E, R B
15 (Huang et al.,2018) 5 Fil i i £1 5% 1 1 5 )
ICSR T 6.7—3. 4 cal. ka BP S #i FEAK, U B B BE
Reg 7K B B8 O W BE R 58 (Zhw et al.,2017) 5 T4 ¥ I
UL Y CIA, Rb/Srid 5 T 6.0—2.0 cal. ka BP 3
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2023), KMIHFHESFL Rb/Sr {45 = H T 2 W K
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JKIGZ o T AL BR 30° 0K BH R S il % (18] 4-
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b F Bk 300 oK BH R 4 e . BF 5 IX 11.0—
9.1 cal. ka BP By B S e T, WK% 7>, Ri/Sr 3§
A RN A e 22 5%, 8 T
B R BH A8 S A, s A7 A LAt DR 2R 5 iy 26 R T80 3l IX <

¢ o T4 B B i 1) K B S 0 O 2 AU AR
S E R BOK S M R, (HA SR (Ul
man et al., 2016) I By Bt 42 BR UK 55 475 K 1w AL AR A,
PREE T AR R UK UK w6 3 — R i T AR, B m i 3R
S RERARTY 1 5 2 0K B et S 3 iR A 52 o) HL 3 b 2k
BRp 2 X € i T Carlson 4§ (2008) i i
AR BLOTAE BB VK AR AE 9. 0—8. 5 cal. ka BP 1]
PR W, B F 6.0 cal. ka BP A58 214/, JFik
JSCHE V- A 4R B TE 0.7~ 1.3 em, a1 7K 1] K
TEAACRVUTE, 3 RV ¥ 22 1) B 2 DRI B0 58
P, BIRR ARG, BA S EHRT RS
wO(ITCZ) w %, 7R W Z= KU B ol 55 ( Yang
et al., 2020; Hou et al., 2023) ., F5i8 15K 35 14
fil 2 5 B4 BRI F 1 R MR BT (Ullman et al.,
2016) . AL, AHFZE AT 40 il o 1 b THE R
IS UK R AE T AR o 8 8 X e 43 i Rb/ SefE (&l 4-g)
5 30°N KX FHEE S 5% (B 4-f) (Berger and Loutre,
1991) . Cariaco 75 #h Ti & 12 (&l 4-h) (Haug et al.,
2001) 55425 {H ¥ -1 B JH{E (&l 4-1) (Lambeck
et al., 2014) , W DUEE Wt A9F 5 DR 4 T i 1 1Y
AU AT R A K 55 R T AR SR AR 1 K B 68 S 48 12 e
.

Ju/RJevt (ELNifo) = {4 I Py K ml 4 47
F . (WPSH) (47 B A 2 75 K I ] RUBE | 52 ) R
W.Z R FE/KHE (Wang and Huang, 2019; Liu et al.,
2021), @i AN #F 28 % B ( Gagan et al., 1998,
2004) , JE/RJE v F R AE B A0 I K AR O B
B % 5.0 cal. ka BP, HIGKE KIEE T} (Rodbell
et al., 1999) . PR, 7802 XU 7K & 78 5L 4207
Wy B2 JO 7R SR v s e /), AR R 40 1 B B 52 e 2K
JE W W3 o JERJE U A T PY RSPV I L Vi K 36
T B (SST) AIRT1E % ik, WPSH 3§ 38 Jf [m) B
Bdlo H, AR XX 5 KRR A AL T WPSH
JEHB KL 5°~10° (Rao et al., 2016) , & b A% 55
T, BERATH 2 KA BRI N iR, S
ZHLIXREKIE % (Liu et al.,2019) , i o [ A 7
DR, TE R “m B AL 57 i AR B K AR
(BAWESE, 2022), MR, HoJedlas T #of R
S B2 7 1) SST B BE K 5, WPSH Ja 55 JF 0] JL # 5y,
{75 2 XU R A AR SR AE ST L i 7 1), S ECRILH T
Ui S R K D, b T H X R K B 2l R
Rb/ St (18] 4-g) . AR VY KA R EE B 2 (I 4-5)
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(Koutavas and Joanides, 2012) Fi5iE Bl iEJE /R JE
WA R (K 4-k) (Moy et al., 2002), &
BLIE IR JE v 4 B A A5 i B B 5 W 5 DX G 4 T3
T A AP RV OC R . A 4 i 4-k BioR,
8.0—3. 0 cal. ka BP #HF K SF ¥ 45 B J5 ] SST #f J&
BT, B ROP T e B e A RS, BFSE
XRb/SrH 7.8 cal. ka BP ik 2| A f5 280 F B, H
G T —A2) 4.0 cal. ka BP 1+ 211 W4 i
Wy BT R PR BT ) JL /R SR T S e 7, IG5
XRb/Selp 2 ETF, BEKIEZ, 2B X A5
T 16 42557 T 391 18] T B8 52 3] JE 2K JE i 52 Wi o

25 bR, A A () [ B R e R AR R I Y
SARBR BB 23 R A U o R R S R B R JE AT
TEAN TR 35 B BEARE & B B, K BH R 4 95 2052 1
A ORIl DXL v 4t fe AR T GG 4R T ORI 3
XA 5 R B ER  T Bea A A —2, JE/R
JE VAR 8 5 P A8T  IE 6 ST 0 55 XF 2R RL X R K 1Y
W, OB X A ) AR T

5 g

A 5% T OK W) Mg HE LSS 0 ) Rb. Sr ¢
Rb/ SeER 85 A F 48 b 52 A 1 K30 Ml DX 4238 i DR 1
SfAeAe, T LRSS

1) ORI b DX 4 T DA Sk 1) A4 22 b mT L&) 43
Jp 4 BB 11~9.1 cal. ka BP A< fi i 1 16 & W e
T 55 9.1~6. 1 cal. ka BP, S AR, Hr
8.8~7.1 cal. ka BP J& K I it $uk < ¢ 55 1 11 I 38 5
6. 1~2.0 cal. ka BP [ Bt /K e %, <&M T3 2.0
~0 cal. ka BP By B, BEKZHH L2, SGERIE.

2) KPR FIE IR Je i 3k [ 5% w4 0F 5% (X<
EAsE, B HAEANFENESMEAME, KH
A5 S o R V) A 2 ) A W e XL v 4
A, Beaop B Be R £ /R EES, TR
EVERIE R R, R B AR R R, P
TR IH A Sk 555 %o 2 XU LK B K R s ), Sy A T80
XA F 8 T

3) KF CI7 ¥k B I 5 FA FL L 23 B 0 45 R R B
HEHEALUTAR D) b CL YR 2 P2 ME 2 42. 06 mg/kg, it
INT U VERRER X -3 rp UMk . A L i 2808
SE R, BRSO R R BRI FLAUEAE . A
FEN A At 0T 1) R 8 2 bl X A2 K S e N,
A AR IS Y AT RE R AR
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