%38 H3
20204F 6 A

UL BLAE AR
ACTA SEDIMENTOLOGICA SINICA

Vol.38 No.3
Jun.2020

X E RS :1000-0550(2020)03-0497-08

NKER SRR AL A FE R EIAL RIS R

ol ZE !, KER BREF R F B, FHC, RIA
LTI E R A 5 PR Bl 222 B W42 321004
2. P MR 2 MR 2 B B R 210023

DOI: 10.14027/j.issn.1000-0550.2019.058

T E AR ERXNKE S5 RE RN DI A B TR A T M ZE KR S 5 bR N ANIK 3 R A 56 5 o FIHIBIAE e e
TR Y X275 41 55 7 A4 20 Th AR A 120 4R IR 25 , 87 T 1 360~1 955 AD 18] S 40 HE R 41 SRR IRl b 2R 51 . 1 5%
8BCH "0 il AR A ARG AR OCF , X/ NpK I S e Rz B ., 8" C 10 SR AE R RUBE R RUBR TSI =2 s T Jry bl
FEAARARAE . 8°C T HIAE 1 453~1 890 AD it 25 1F i , W1/ R B2 W b B 1K . WeAb , A1 59 81°C SN 32 Z=IR L RSy i ot
BOMPAH AR Bt 0 ST BT — B0, 22 B S N A i B2 23 T 3 AR AT A /K T 3 55 i B 2 XU i 3553 o T W T it DX 147
FEAR AL, TR/, 87 C AT S 7E 1 450~1 550 AD 1 790~1 830 AD Hy 37— Tl , 33X B641R 15 43 %5 18 T K B 31 69 Sporer

A Dalton /MY, 185733 K BH G S5 309 m ] v s N ok R SCHR 3 1 ik — AP VR

KR /NKET ;A S R IE 2R 5 Rk S

F—EEEN PROSE, U, 1995 WA B LBFSEA: , A ARHEITA:  E-mail: chenjs02@foxmail.com

BIEMEE M2, &, Yl , E-mail: zhangwh@zjnu.cn
FESES P52 XERER A

0 5%

TE A BRAR I A UL TS 3R, il Ui A
XF AR ARA TARALAC R 2L . TRA T i A 4F
FOEEFAFARPR RUBE AU e 2258 N AR IR 5 AL AT T34
AL, DR — A VI B R A Rl /NI
ST e — IRV S, 5 RS A
SO R UTRE 5%, by T AR ol AT 5 AR A
A 5 DR FG 60 0 S A e G TR T g 20 B R A 5 LS
AR e B SR TR, AR/ N DR SR AT 5 U
RS T T RV A R A L R R
FNAE/ ISP 2 XA I A, B H B REI 1 ARk
LAY N RAT YRR L A R R T /K
SN 5L A SRR, X LU T S A0 /N ok
TR AR R B BT 00 B P AL 5 A
A0, 55 1y s SCHR YA R DG AL SR A EL A
FIFAGE 2, R PR o R AL %A
FE78 T /ORI e 2 U D /b, (ER T Be 4 R
A AR ZR B UM SR 2. H AT 24

I 7m H 9 :2019-03-27; W fgim HEA:2019-05-15

P T SRR 32 15 AT DR ERZRAUX Y K
OV KR AN EOR K VRIR X B A2 A, i,
Zhang et al."FEF IR AR [R5 28 AXT R
F LI A1 580 FBARFR [ 22 XX R K Y
b5 Cheng et al. "3 [ 2 XUIX A 5460 114 25 L4
A T80 T B AR /R Ze WP 2y 9 BT 5 TR v
[l 7 54 80 5 1Y ThD 0 22 8 Bt i et 25 46 A0
RAFX IR AR A A 5560 FZd s 7ok A
EEEVE R R AR EL A8 . H T ix S48
A1 5 8"0 BB S B/ NI B AR 30 3 2 KU AR AR 7
B 22 0 A A B ok X L A 3Ry, 2 i B A
=9

[Fi) — 7 55 A8 B SR ) o 3R e A8 O A, Ay
AF ] B B TRL RS R, B9 — 38 B 0F L G 3 A Bl T W
A1 FRIRIL R AU S A0 5 S CHE AU Ay
PRl d A O A OR ERRE, TERL
AR R I, A 59 6°C 2l 7R X b3
Cy/C, A B S AU L4512 AR, DT [ 422 Sz Bl 1 DI <
AL TE AR RUE |, 55 6°C FEZ B

EEW B : X A RBARE 411 H (41602350,41572340,41572345) [ Foundation : National Natural Science Foundation of China, No.41602350,

41572340,41572345 |



498 A

T H38%

K e BB MR A B ik R ER T AR (Prior Calcite
Precipitation, & #% A PCP) i 7 KR AL i AE H
Al EA R S S IR iR 2 RPN = N
£ YRRV P fi A R 0L 55 SRC AT, KB
SUCHE T A R FAEAR R I EEAZ K U E
RO, SRR T R SO . AN, Li et al 2R
Kathayat et al.”'J T % 18 5L iy &) 79 5 ¥ R ED B2 AR
e Ao, kAR R [FAP L. Tt
PR PR IR B — |, BRI TRV, A 5%8"0 &
LT B RE 2R AR K 5 55 , R Sk 67°C 1R AR Ak
Fe w0 T 5 5 2 KU A DG () oKk Sc AR, 2
LIl , 3 [ 5 M 3 BRI P S A 550 81°C 5 810 i ik 2
5 (R=0.64,N=1 177;R=0.7,N=2 116) , I 75N
R 1C AE E AR R -t 5 R e SRy sk K S A A AR
1, A SCRE YX275 A 5 AR 227 51 AE BT L
A3, — 5 T BT T L XA K SO stk
IE 1t — A PR A S AR R 28 S S, 5 — T T
A BT N K 2R S0 R i A K B ) 2S TRLRRAE A
AHSCIR BT

LI R SRS WA RES

A YX275 K A WA # AR AR R BB S BUR
10 km AL AR 24 (31°35" N, 111°14" E) I A2
800 m, i 7B A PE R (1) . MR ISR R IR 1L &
R B L RAR B SEE AP 84, v vy L R ZE i, DX A 3
S Y R v AR ACAR B R AR A3 A, AR T AR e
KR A, — & FEEE T BEAS T P9 RSB IR IR A
i 7 L AR %, DA AR A AR A ) R B A A )
R DI AR Z RS L AR R K
SR 1.500~2 000 mm, FE7K FEEAE T PR IR

I I I I 1
T T
I I I
I
I I
I
]

| \
]

I m p A
L

—
L1

.

I

I

I
1

1
I
|
I
I

BT 7K %R PR s o 1 =

Fig.1  The internal structure of Yongxing Cave™!
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Fig.2 Age model and polished surface of stalagmite YX275""
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Carbon Isotope Record in Stalagmites from Hubei during the Little
Ice Age
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Abstract: Studying the structural characteristics and regional response in the monsoon region during the Little Ice
Age (LIA) is helpful in understanding the coupling relationship between the monsoon system and the earth’s inter-
nal and external driving forces. Using 7 **Th ages and 120 carbon isotope data from the YX275 stalagmite of Yong-
xing Cave, Hubei Province, we establish the carbon isotope time-series with a 5-yr-resolution from 1 360-1 955 AD.
A close similarity between the long term trend of carbon and oxygen isotope records (8"C and 8"0) indicates that
the 6"C record responds to climate change during the LIA. Stalagmite 6"°C mainly reflects the local humidity varia-
tion influenced by the large-scale monsoon circulation. The §”C values show a significantly positive shift from 1 453-
1 890 AD, indicating that the soil moisture decreased significantly during the LIA. The stalagmite §"°C record is con-
sistent with the Asian summer temperature, the Southern Oscillation Index, and the mean position of the intertropical
convergence zone (ITCZ) , suggesting that the Asian continental summer temperature and Pacific Ocean water vapor
may regulate the humidity variation in Hubei province by influencing the strength of the summer monsoon. During the
LIA, the §"C record was heavier in 1 460-1 550 AD and 1 815-1 865 AD. These fluctuations correspond to the Sporer
and Dalton Minimums, respectively, implying that the solar activity weakening period further regulated the hydrologi-
cal oscillations during the LIA in central China.

Key words: Little Ice Age; stalagmite; carbon isotope; local hydrology



