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Advance in Study of Oxygen and Carbon Isotope Variations in Cave Stalagmites
as Palaeo-Climate Proxies

KONG Xing-gong

( College of Geography Science, Nanjing Normal University, Nanjing 210046, China )

Abstract: Stalagmites are now regarded as valuable archives in study of climatic conditions on the continents. They are ideal
materials for precise U-series dating, yielding ages in calendar years, coupled with annual layer counting, the chronology of stable
oxygen-isotope then be made with the resolution higher than year. These absolute precise dating and high resolution records offer a
number of advantages relative to other continental climate proxy recorders such as lake sediments and peat cores. In many cases,
stalagmite records may provide climate conditions that rival those obtained from marine sediments and ice cores. The controls
on stalagmite §'°0 are numerous, under equilibrium condition, the 80 values of stalagmites are related to intensity of summer
monsoon or amount of the monsoon precipitation at the typical monsoon area. This emphasis on global climate teleconnections
has replaced attempts to constrain absolute palaeotemperature, allowing the scientific community to place global climate changes
on a firm chronological and climate dynamical footing. Unlike the global comparison of 8'°0, under equilibrium open system
conditions, the 8"C of the dissolved species reflects the isotopic composition of the soil CO,, with no detectable isotopic imprint
from the carbonate host-rock. Thus the stalagmite 8"C is mainly controlled by the vegetation covering the cave, normally by the
C4/C, ratio of the local vegetation. The 8"C can still be related to the change of precipitation and temperature at special region.

We should pay special attention to these processes including evaporation, rapid degassing of cave dripwaters, kinetic fractionation,
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CO, degassing of dripwaters and consequent calcite precipitation in the vadose zone above a cave that could affect the carbon

isotope to a relatively heavier signature. The literature is reviewed briefly to provide for the readers a sense of the current research

work of the stable isotope of stalagmite and provide some ideas for future research directions.

Key words: stalagmite; oxygen and carbon isotope; palaeoclimate proxy

Tl /A i TR S (Al 10 7 4F
PLE) ., e dem (CHAERR AL 2R 23 B ] ik 2|
R R ), HAgEXHEAMER (POThilli
WZEATIK0.1% ) AR (fEhrtae ) &
Pede, MO SARMETE A RAFRERE e 2R 04
W, A% S 0TV TS0 4Rk T
AR RUEE AR AR I ] 2 5, 3820 ik 5 Ko B
A7 [) 45 E 2 LA 1 T S SE M KL . Henderson
(2006) TEAARM ] (Science) &R CFLE
L TR BB U, 2T A 20 4F S DKOES
R, RRI204E, H2 A AL A FMIFR L
LR AR B AR
AT SR AT R BRI TTR

R G A0 FERE [ R BFFE AR TT IR T 404
A (Hendy, 1968; Thompson et al, 1974 ) . #RIfH
T o AN AR TR X A il B SR ORR (10 g)
Rt , WFE TAEE RS2 . ERITIMSE AR 1Y & e
( Edwards et al, 1987; Li et al, 1989 ) , iZWi T.{E
AR T & T4k, BEEICP-MSHAR
(W (Shen et al, 2002) , JHEMC-ICP-MSHY
WLFH A7 G AR B R B D (50 mg )
[ BP0 A4 B B (PT3K0.1% ) o (A5 40 5 4y
e SRS R AN s o SR A B EURE
P, —Berl DIBE]0.5 mm/FR, ARG A Kk
2 (0.01~1 mm/a) (Baker et al, 1998; Genty et
al, 2001b ) , A1 5 AR A7 2R 73 B IR LA
2T IR MEHE R 08.2 kaFF S5 HF2L I}
[ A S F (Medermott et al, 2001 ) o #)
FHEOEE M (Medermott et al, 2001) , fEIXH
F ( Frappier et al, 2002 ) I B TFRE ( Kolodny
et al, 2003) ik, A LIRS R /N T
20 um, {HHTRGR SRR, Ak
LR B ER 22 AR e 2R, i ik — 252
Mo A F N RIS TR, H
AR FRE AL, R bR B =
SCR T R

IEVEE St DR I AWERE =2y

WA AFRAERIEY 8, RaFaz
JKEE (Qing et al, 1998; 2000) , A HLFH N
( Baker, 1993; McGarry and Baker, 2000 ) , fil
HILZE ML (Treble et al, 2003; Borsato et al,
2007; Fairchild et al, 2009 ) . 4 Tib AR
( Xie et al, 2003 ) , LK 4 ( Kluge et al,
2008 ) , i Al ZE (Frisia et al, 2005; Wynn
et al, 2008) 54k, AAMBURIERE | ARklEAIR
NS, Tan and Lin (2003 ) ARIEXSILITA 1L
T B 43 SRR A AT RS IR RO AR SUZ SE 3T, 456 B
A ERL, R A S AR SUZ IR AL Sy b U X
R 2RI LR R bR, NI E A T 23 0004F kb 5t
X E R 2 TE PR IR,
HIRG TR IR e b

2 A1 SRR R R A AR TE

A5 SCCHALE N R A%, Hendy (1971)
R RGHAFG TR TR RS R
Ay LR 5 SUCHIE I, F5 AR R R P
M 2T, ORI RE w2 R A 55 81 C I B2 i i
Ko [FIEE, ERSBEKBRR KSR, A%
RGAETF AR R B IR R AR AR T, A5
8" CAY A8 Ak 32 1 FNE: 5 5 Wi A R B AR 22 B0 A
IR R, A5 8UC B M TN B3+
BECO, I [ B AFAE . FEC, MR AT 26 X, HIEX
14 8°C— it F=26%0~ —20%0, T C. i1l 78 36 X 1 43¢
SR 8C— I -16%0~ —10%0, BEFH 8°C— N
1%0, FEFNLR AT, RO IRIREE—
70 FRE) 87 CHE CRINC M 1% 78 55 X 43 31 H - 14%0
~ —6%cM=6%0~ 2%0. TEEKRT, AKAETE
A7 4 8 C I TR AT 1k50% . ik, 1E AR A
AR RGP R R, A 5 8V CH Bt
VERTR G A 1E S A T CL R C HE R AR 1k
(Doral et al, 1992 ) .



2 1A L%

Dy 4 B ERRIA LR A

SARATHHRARIE S 167

SR, (EARE R, A8 CH L 80
Sy BN zE KA KRR 225 B o
B TR R 14 ST A AR S5 52 i i 4% LR (Bl 1 A
12 VG iR A SR E i W (70 T L I
A I HE RS2 B S . AT — L E Y i AR T L
S A5 S C i B VA E . 0 R T e K
B uE K PR R, S LR COARBE
SEHTAR ( Baker et al, 1997 ) , MM G204 %5 8°C
B =12%0F} 2 -2%0 ( Bar—Marthew et al, 1999,
2000) ; O A RS AR 1A e ik . SERK RN
A ( Genty et al, 2001 ) A

TE— SRR T, A5 8 CthaES: 30—
FE SR SRR SR B A8 A . Genty 5538 2 X6 1%
FER A 2 8V C R R AW 5T, R BLAE bR
P RAIRE LT, HIEEAAR R CO, AL
AR A ] B A 5 8P CAE M 4% 5 Ak FE—12%0

JEHIE 5 o BEAR A DR O SR ALHAT 2 DR i 2
AT 14 R A IR A SRR 6 3R A S A AR X
HOEHR (1) o B 5 8 Cunl VR AR
7Rk oS

3 A SRR AR

AR E L 2 80 B AT R4 i IX 1 m] %o
Pk, MUY i) 2R 28 KUK s) 31 R . 2= XL
PE R Z= KA FEAE A X ( Yuan et al, 2004 ) ,
DU S BLT A BN EE B XAE A X ( Fleitmann et al,
2003 ) , HETEPFIREHAFICFUERT
SRR R R AR NER (Wang et
al, 2004 ) . HICIESE T4 5 80 A BRI ) 1L
PE o AR BN 25 2R, 1 TH K 59 Ah <R
K 8O A RAF A S, i Bl 5 810
PRI T YU A iy RS R/K B 80281k ((Ayalon et

(Genty et al, 2003 ) , MEXFASLTNREEAAI B al, 1998; Li et al, 2000) . B, 4155 805t
T THEREAREAA, IfF HBA KA vk, FFEPRIE AT, B DR A 38l s
1 1111 12 13 =10 .
I.' 8 I11I11 /n - 2
A I ‘ ?
|J in qu/%\;l‘; f"‘h % :: ";
’ 1 \ 1 =5 ;
S <=
| [ 19
g,:: 77:89 ot | 4
o # Y4
oz i [
g% 0 “ F" lN '
(:5” | IJ filh il 'y
-2 , LA —34
Nt g
” rﬂ *4 ‘I | MHI'H UV _4115
‘l"r Htul Ubl \ : -42%
S “
ol oers TN
1 Sin
2 7] m"" Sl |
éi:%ﬁ [l
=7 ‘ "p7 Db 'Ds /
b e bRl b bl lele et i’_?»:'____NhH b | Hed mme-

30, COD 35, 000 40, 003 45, CO(] 50, 000 55, COD 60,1 coo 65, 0(}0 70, GOD 75. IJOO 80, DCO B5. ﬂDO

Age (a)

KPP T-6~20F 7R 1) Dansgaard—QOeschger ( DO ) BRI 26 805 80 HAA AR M IO X b 6 £

Note that Dansgaard—Oeschger (DO ) events ( the number 6-20) show the same pattern compared with that from ice core and Hulu cave

El1

stalagmite.

A S 8V CId S S UKD B S A 5 80XT L (Genty, 2003)

Fig. 1 Comparison of the stalagmite carbon isotope profile with the Greenland ice core records and other stalagmite records
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Fig. 2 "0 of the Hulu cave stalagmites and the Greenland Ice
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