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HERAETEENTZUEREA LB (BEES,1993), A FH M MS-1 RE THR K
TEUERZZ L. KAEHREKRKTEAECAISKEAARME . KA FEFK 82
mm, A KB TR, T RAFENERET ZAWERAL . BEWE . IBRELS. R4
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BERAE R 1 mm, R 30 mg, RFE 824, BRI MHRE 1 AR MR, BB =R
HEYHRFTEMR LR EER . BB K N % H B CO,, MAT-251 Ji i & # ,PDB 5 # , %
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Fig. 1
stalagmite MS-1 in Hulu Cave, at Tangshan,
Nanjing (a) and subsamples taken
from the stalagmite (b)
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(a):1—Limestone; 2—calcareous top; 3—debris sediments;
4—stalagmite; 5-—spongy cave carbonate; 6—fossil of ani-
mal bone; (b): * —subsamples for stable isotope analyses;

——subsamples for TIMS-U series dating
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RIAGHTZAEENTHERS NEMMW
U.Th A R4 f=Th £, MEWMERE
ERE,TIMS FRANLELN « BEIEEA
B W B RS BE, T B BT I A PR Y8 BRI ik 500
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BZ—(ZFMH,199) REER-HFEEEWE
DM, ZAFERKBERLBRREMNEE, P
¥{E K 0. 27 mm/ka, K i# — 5 K IE TIMS 4§
WA, RITBAFN PO MR 5KEE 659
LERMEMZHIT T GERER), KB
AEREAFMRBES RSO HER, Xk
MUEEREAEALE TR AN AGEFEKH
MR, UL 4TS SR L EREE—
. HRRMNEKEBRBEAHRAENH 28
A 300ka EAEMERKBEMEHZEHITH
P, AR MEIE 3C K R 2 B AR KR B R TR
6] BT . fEL DA S 4R % 43 A s A R LR o 4R
RE.ZAFERELGET 44585 E K
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537 R AL 6 B B (46371 ka BP) AT
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H— B ELETERELAEFRHRABTF 450
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Table 1 U, Th isotopic compositions and »*°Th ages from the stalagmite MS-1

K5 BEU(X107%) BTh(X 1079 SBUMEME) B0Th/28U (B B H) F i (ka)
MS-1-01 154.240.3 8.325+0.078 1. 381110. 0038 1.115040. 0073 159+2
MS-1-02 70.440.1 0.19040. 013 1. 33844-0. 0080 1.29904-0. 0077 25818
MS-1-03 152.1£0.2 1. 604£0. 010 1.212740. 0034 1.232340. 0040 348110
MS-1-04 248.21£0.2 11.86840. 131 1.168940. 0014 1.198710. 0044 398+
MS-1-05 167.940. 3 2.61510. 043 1.163940. 0050 1. 21011+0. 0042 463*4

3 ARMEHIMENX
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Palaeoclimatic and Environmental Significance as Indicated
by the Stable Isotopic Composition of Cave Stalagmite
in Tangshan, Nanjing
Wang Yongjin” Wu Jiangying” Xu Hankui® Mu Xinan®
1) Geography Department, Nanjing Normal University, Nanjing, 210097
2) Nanjing Institute of Geology and Palaeontology, Chinese Academy of Sciences, Nanjing, 210008
‘ Abstract

Stalagmite, secondary calcite deposits formed in caves, has long been used to infer climate
histories based on the variation of the stable isotopic compositions. Here the discussion focuses on
a long-term regional climate change and local cave environment evolutions based on the stable iso-
tope records of a 82 mm-long stalagmite from Hulu Cave at Tangshan town, Nanjing city. Using
the thermal ionization mass spectrometer techniques, five subsamples taken from the stalagmite
were dated. The dated results with high precise suggested that the stalagmite developed from 463
~159 ka BP, and that the fossils of Nanjing Homo erectus beneath the dated sample in the cave
stratigraphy should be older than 450 ka BP. Oxygen isotope variation of the stalagmite, repre-
senting regional palaeoclimate changes above the cave, showed four cycles of ‘glacial and inter-
glacial periods matching the marine oxygen stages 13~ 6. The stalagmite-based climate signal
gives a long-term cooling tendency from 463~159ka BP. The authors estimated differences at
mean annual temperatures between glacial and interglacial periods from the oxygen isotopic com-
position of stalagmite calcites, provided that the isotopic composition of the meteoric waters has
not been changed since the deposition of the stalagmite. The dramatic difference at the average
annual temperature with the maximum value of 10. 2°C consequently confirms that the East
Asian monsoon cjrculation in eastern China was strengthened during a geological period of 0. 6~
0.1 Ma B. P. Measurement of & ®C in the stalagmite suggests that changes of plant cover above
the cave took place at a slow rate of transition of glacial/interglacial stages. The dramatic shift of
the & *°C value at the boundary of MIS 6/7, from —13%,~ — 9%, to —4%,~ — 6%, could not
be explained with the mechanism of vegetation change. We believed that the shift of & *C was
indicative of an event that the soil cover above the cave has been eroded. Such conditions would
favor a direct exchange of oxygen and carbon isotopic compositions between meteoric waters and

wall rocks (marine limestones), producing heavily *C-enriched value in the cave stalagmite.
Key words: stalagmite; O and C isotopic composition; TIMS age; Tangshan in Nanjing
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