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The High Resolution Climate Records from Two Stalagmites in Qixing Cave
of Guizhou and the Heinrich Events of the Last Glacial Period
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Abstract The time sequence of high resolution paleo-climatic change since the last glacial period-60.5 ka B P-was reconstructed by
means of high precision TIMS-U series dating and oxygen isotope analysis of Q4 and Q6 stalagmites from Qxing cave in southern
Guizhou. Through a comparative analysis of 880 curves between the GISP2 ice core and two Q4 and Q6  stalagmites from Qixing
cave the depositional records of the Dansgaard — Oeschger cycle events 1~ 18 and Heinrich events HI—HS5 from the records of two
stalagmites in southern Guizhou which can reflect rapid climate change in short time scale since the last glacial stage were preliminarily
revealed and discussed and the ages of the cold events were determined. The results have shown that the records of the cold and
warm events from two stalagmites since 60.50 ka B P in southern Guizhou are reflections of the paleo-monsoon circulation changes
and that these changes are clearly affected by the climate oscillation of the North Atlantic Ocean. This suggests that they are obviously
related to the paleo-climate changes in the North pole region. The records of 880 from the Q4 and Q6 stalagmites indicate that
thed180 values from 60.59 ka B P to 11.29 ka B P changed from somewhat negative to relatively positive in the last glacial period
and suggest that the Asian summer monsoon gradually weakened and the climate tended to become drier and cooler.
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Fig.1 The distribution position of Qixing cave
in the south of Guizhou
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Table 1 2Th ages of Q4 and Q6 stalagmite from Qixing cave of Duyun Guizhou

cm ZSXU X 1079 232Th X 10712 8234U ZSUTh ZSSU 8234U 23()Th ka
Q4-1 1.0 442.0+1.0 87+19 519.3+2.3  0.1642+0.001 537.9+2.4 12.40%0.08
Q4-2 2.0 2042+4.0 1297 +21 596.8+2.2  0.1983+0.0008  621.5+2.3 14.35+0.06
Q4-3 3.0 268.2+0.6 2738+23 513.0+3.0  0.2005+0.0056  535.5+3.3 15.21+0.47
Q4-4 4.5 281.5+0.6 1804+ 15 562.2+2.1 0.2134+0.0012  587.8+2.2 15.79+0.11
Q4-5 7.0 1851+6.0 4204+ 19 546.3+2.9  0.2416+0.0012  575.4+3.1 18.33+0.11
Q4-6 18.0 636.0+1.0 4930 +22 459.7+2.4  0.3366+0.0016  497.9+2.6 28.08+0.17
-7 26.0 458+ 1 3759+17 427.942.6  0.3907+0.0017  471.2+2.9 34.17+0.21
Q4-8 35.0 1288+3 2976+ 19 460.2+2.1 0.4362+0.0017  512.3+2.3 37.95+0.18
Q4-9 39 265.6+0.6 2027+ 18 475.0+2.6  0.4554+0.0025  531.1+3.0 39.34+0.28
Q4-10 47.0 5546+ 19 10950 £35  438.1+2.6  0.4795+0.0021  516.7+3.0 42.54+0.25
Q4-11 49.0 303.6+0.8 2336+ 18 477.2+3.0  0.5040+0.0026  540.9+3.4 44.33+0.31
Q6U-1 1.0 470.4+0.9 19+16 584.9+2.2  0.1566+0.0010  603.9+2.2 11.29+0.08
Q6U-2 8.4 6330+ 23 3433+ 16 584.0+2.5 0.1705+0.0008  504.5+2.4 12.34+0.06
Q6U-3 11.5 502+ 1 24+ 14 485.5+2.3  0.1742+0.0009  3504.5+2.4 13.53+0.08
Q6U-4 26.7 535.4+0.7 515+17 574.1+2.2  0.2154+0.0012  600.5+2.3 15.90 £0. 10
Q6U-5 40.5 392.9+0.9 925+19 532.0+2.9  0.2389+0.0016  560.2+3.1 18.28+0.14
Q6U-6 79.5 398+ 1 1608 +13 516.0+2.4 0.3087+0.0016  553.1+2.6 24.47+0.15
Q6U-7 114.5 227.2+0.5 1729+ 11 531.4+2.5 0.4081+0.0019  583.5+2.8 33.08+0.20
Q6U-8 126.8 6770+ 36 2362+ 14 482.5+2.8 0.4522+0.0029  538.6*3.2 38.91+0.30
Q6U-9 158.5 9217 +29 492+ 11 667.1+2.0  0.5924+0.0024  760.3+2.3 46.46+0.23
Q6U-11 204.5 289.8+0.6 55+ 14 526.3+2.5  0.5969+0.0023  610.7+2.9 52.47+0.28
Q6U-12 243.5 295.1+0.8 349+ 15 483.5+3.2  0.6413+0.0035  572.3+3.9 59.68+0.46
AP0=9.1577x1070Y 1 A% =2.8263 X 10 0Y ! AP¥=1.55125 <10 °Y ! U= 2*U 28U 41 X 1000 TIMS

U-
2001 1999 30
1. 5%0 ~ 5%o
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Fig.2 The comparison of the oxygen isotope record of two stalagmites in Guizhou with the Greenland ice core-GISP2 core
a  GISP2 Dansgaard 1993  Stuiver 2000 b c Q6 4 s1%0

a-GISP2 core from Dansgaard et al. 1993 Stuiver et al. 2000 b ¢-8"0 record of Q6 and Q4 stalagmites respectively
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Table 2 Oxygen isotopes of present drip water in caves and rain water
ADsyiow %o 3" 0svow %o
QW-1 1999-12-30 -35.6 -5.74
DW-1 1999-12-28 -57.6 -8.52
LW-1 1999-12-30 -53.3 -7.75
YW-1 1999-12-30 —44.0 —7.08
XW-1 1997-10-09 35.60 —6.16
Xw-2 1997-10-09 -38.3 —6.66
Pw-1 1993~1995 —36.86 -5.66
Pw-1 * 1980-2-9 —93.30 —13.43
Pw-1 * 1980-27-9 -72.0 -10.02
Pw-1 — — —8.30
Pw-1 * 1980-28-8 -63.0 -9.29
Gw-1 1993~1998 -31.4 -5.65~-6.10
Gw-1 * 1980-23-9 —44.6 -6.32
1983 2000 1983 2001
3
Table 3 The characteristics of carbon and Oxygen isotope from new stalagmites and present carbonate depositin caves
ADsviow %o 3" O0svow %o
Pe-1 1994~1995 -6.76 -5.89"
XC-2 1997-09-10 -8.96 -6.18"
XC-3 1997-09-10 -10.17 -6.35"
DC-1 1999-30-12 —6.18 -7.73"
DC-1 1 1994-5-16 -7.26 -6.14"
DC-1 1 1997-09-10 —6.06 -7.76"
DC-1 4 1999-12-28 -5.06 -7.73"
DC-1 1 1999-12-30 -10.35 —8.45"
Qc 4 1997-04-21 -5.79 -5.85
Qe 1 1999-7-7 —6.46 -13.55""
Qc 1 1999-11-15 -5.85 —-11.10""
Le-1 1999-7-7 —4.32 -17.53""
Xac-1 1999-11-15 —6.24 —10.98%0 " *
* * % 1998 1999
Linsley 1996 1998
15.5~17.89 ka BP 22.0~24.32 ka BP
3.1 Heinrich GISP2 GRIP 30.74 kaBP 38.65~39.34 ka BP 46.2~47.7
kaBP Hein-
Q4 Q6 TIMS-U rich Hl~HS5 14.3ka 16.0ka 21.0 ka
2 24.0ka 28.0ka 30.0ka 39.0ka 41.0ka
3180 51.0ka 52.0ka Schultz 1998
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Table 4 The comparison of the ages from Q4 and Q6 stalagmites with the Heinrich
layers in the North Atlantic Ocean and Weinan loess beds in the north of China
ka B P
YD H1 H2 H3 H4 H5
H DSDP 609 — 14.3 21.0 28.0 41.0 52.0
Schultz H Schultz H et al 1998 — 16.0 24.0 30.0 39.00 51.00
B 1996 — 13.3~14.1 20.4~21.9 28.9~30.8 36.9~40.4 50.6~54.5
2000 — 14.0 23.9 33.0 37.9 47.8
2000 — 16.2 24.2 30.5 38.90 —
1998 10.8 15.3~16.2 21.0~25.0 29.0~32.0 36.7~41.0 —
Q4 12.5 15.9~17.9  20.99~24.32 30.74 38.65~39.47 —
Q6 12.5 15.5~17.0  22.25~24.0 30.37 39.2 46.22~47.7
12.5 15.5~17.5 22.3 30.5 39.3 46.2~47.7
4
2000 3.2 I
12.5kaBP
GISP2 GRIP 310
2
GISP2 30 5
H1~H5
Dansgaard 1993 5 Q4
3"%0 Q6 11. 60 ~
GISP2 D-O 12.8 ka B P
200 ~2 000 a 11.6 kaBP
3"%0 I 11.3kaBP
3"%0 IS 1~18
30 I
GISP2 GRIP D-O
30
D-O
Heinrich 0.2~0.3 ka
TIMS 3"%0 Q4 Q6
GISP2 30 2. 14%0 ~ 4%o
Heinrich D-O
Pl X,
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3180
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310
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4 MIS2 MIS3 MIS1T MIS2
I
Q4 Q6 28.08kaBP 11.3kaBP
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MIS2
MIS2
YD .1996. Heinrich
Heinrich 3O : bo2t=2s.
TIMS-U 1998
4 328~334.
.2000.
Q4 Q6 "0 D 301
S0 81~87.
_ .2001.
DO 20 3 174—182.
) .1996.
Heinrich . 1 11~20.
- .2000.
GRIP . D 30 5 533~539.
.2000.
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