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Abstract: Planktonic foraminifera from IMAGES core MD01-2392 near the mouth of the Mekong River were quantitatively
studied. Together with SST and thermocline analyses, the faunal results reveal major evolutionary paleoceanographic charac-
teristics in the southwestern South China Sea over the last 500 ka. A higher winter SST was found for glacial periods, espe-
cially MIS12, MIS8 and MIS2-4, while interglacials including MIS9, MIS5 and MIS1 with a relatively low SST were docu-
mented. As marked by a high abundance of the nutrient-loving, deep dwelling species, the thermocline reached its shallowest
depths during MIS5 and MISI, followed by MIS9, indicating that the estimated low SST for interglacials was due to stron-
ger upwelling. The relatively low estimated SST, however, may also have been influenced by low salinity due to frequent
and stronger rainfall during interglacials which was not considered in the SST calculation. The relatively high winter SST
during glacial periods favored the prolific growth of Pulleniatina obliquiloculata, a subsurface species preferring warm and
saline environments. This implies that during glacial periods, upwelling in the southern South China Sea was suppressed by

a winter monsoon flowing from the north, and water exchange weakened substantially because inter-basin passages were shut
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down during sea level lowstands and the possible development of a freshwater cap, subsequently leading to stronger stratifi-
cation in the upper water column and the retention of a relatively warmer SST during glacial winters. The main reason why the

response of planktonic foraminifera to Late Pleistocene glacial cycles in the southern South China Sea differs from the northern part

and open oceans is likely to be because of the semi-enclosed sea basin and monsoon variability during glacial periods.
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Fig. 3 Percentage content, coarse fraction (>=>0. 063 mm) and test fragmentation of main planktonic foraminifera
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1 MD01—2392
Table 1 The estimated SST and thermocline depth for MD01-2392
MIS o o P o o
1 23.93~27. 42 2.48~4. 64 1. 80 25.78 29. 26 27.52 97. 1 182.9 143.5
2 22.38~27.78 2.03~5. 83 3. 80 25.9 29.42 27. 66 141. 6 212.8 184.2
3 26.13~28.78 1.17~5.09 3.92 26.75 29. 68 28.21 138.9 212.7 173. 2
4 25.31~29.13 0.92~3.08 2.16 26. 52 29. 63 28. 10 162. 6 210. 8 178.5
5 23.54~27.59 2.34~5.49 3.15 25.63 29. 45 27.54 86. 0 186. 3 151. 6
6 22.82~27.02 2.56~5.71 3.15 25.4 29. 21 27.30 94.1 207.2 165. 8
7 23.78~28.09 1.42~5.08 3. 66 26. 27 29. 48 27. 88 129. 3 192.9 159.7
8 24.74~28.55 1.25~4. 38 3.13 26.78 29.62 28. 20 118.5 185.0 157. 6
9 22.97~27. 44 2.0~5.9 3. 90 25. 68 29. 32 27.50 125.1 192.1 143. 3
10 24.03~27.51 1. 94~4. 95 3.01 25.98 29. 37 27.68 157.8 179.9 169. 5
11 25.38~27.29 2.28~3.98 1.70 26.07 29. 25 27. 66 143. 8 209. 9 177. 4
12 26.77~28. 47 1.4~2.83 1.43 27. 46 29.72 28.59 134. 6 218.6 183.9
FP—12E (Thompson, 1981), (Andreasen and Ravelo, 1997).
) NS93 — 5, 17962 ODP 1143 27.3~28.6 C, <1°C )
(Andreasen and Ravelo, 1997; , 2000 / (Thunell et al. ,
,2004;Xu et al. , 2005), 1994) (De Garidel-Thoron et al. ,
N (Li et al., 1997, 2005)
2005; Jian et al. , 20005 Xu et al. , 2005). ,
P. obliquiloculata ,
( ,1996; Wang et al. , 2001).
3.2 ,
FP—12E SIMMAX 1 ,MIS 10
MIS2—4 MIS8  MIS12 , MIS 11 ,
C 1, 4D, .5
(Wang et al. , 1999; : MIS 12 MIS 11
Jian et al. , 2000; Chen et al., 2005; Li et al. , 0.52 C;MIS 10 MIS 9
2005). SIMMAX 24, 76 ~ 3.41 C;MIS8  MIS7 3.35 C;MIS
29.01 C, 26. 82 C; 28. 71 ~ 6 MIS5 4.77 C;MIS 2  MIS 1
29.39 C, 28.86 C, 0.15~4.02 C, 5.04 C, 500 ka
2.04 C.FP—12E ) ,
22.38~29.13 C, 26. 1 C; ) ,
28.21~30.05 C, 29.4 C, 0. 92~ ( )
5.9C, 3.37 C. SIMMAX 1996; Wang et al. , 1999; ,2000; Jian et
y FP— al., 20005 Wang et al. , 2001; ,2005).
12E C 1, 4. 2 3 200 ka
500 ka 5 — , , 17954
MIS13 MIS 1, 6.8 C, NS93—5 MD01— 2392
<2 C, 5 C. , FP12—E s
(  WP92—3 3
WP92—5, 3 C(Chen et al., 2005)) , )
“ ”( , <26 °C )
1996 , 2005). MIS 5
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Table 2 Comparison of estimated average winter SST since MIS6 between 3 South China Sea cores
MIS 17954 /C NS93—5 /C MD01—2392 /C
1 25.3~25. 8(25.55) 24, 5~26.5(25.5) 23.93~27.42(25.78)
2~4 22.9~26.4(24.63) 23.5~28. 25(26. 40) 22.38~29.13(26. 39)
5 20. 9~25. 8(23. 35) 24~27.5(25.75) 23.54~27.59(25.63)
6 22.6~26.5(24. 55) 22.5~26(24. 25) 22.82~27.02(25. 4)
17954 (2001) ,NS93—5 (2000) ,
, MIS6. ,MD01— ~90 m,
2392 MIS6 200 ka 150 m C 5. MIS6
500 ka ¢ D. , 130 ka
MIS6 , ) )
, (Jian et al. , 2000; Li
500 ka etal., 2005). MIS9C 320 ka)
) 100 ka .
28 C , MIS 6/5 (130 ka)
, MIS2/1 (12 ka), 2/3  3/4 (
(Tamburini 9 -
et al., 2003), P. MD01—2392 ;
obliquiloculata . 39% ’
3.3 25%, 25%
, MIST . MIS5
G. ruber, G. sacculifer, G. glutinata MIs7 22.5%

) N. dutertrei, N. ’ ¢ 5.
pachyderma, G. menardii, G. inflata, P. ’
obliquiloculata , MDO1—2392

) 2 ’ ’
MDO01—2392 ’
, Andreasen and Ravelo ’
(1997)
(5. 86~220 m 3.4 P. obliquiloculata
, 166 m,
. , MIS5 MISI . P. obliquiloculata
¢ D. 4 (DHMISIZ—9, ’ ’ 19~
: 180 m  (2)MISO— 6, 0°C, 2224 C :
160 m  (3)MIS5 — 2, 2 WN 258, ’
180 m MISS 86 m ’

MIS? 200 m: (4) MISL, (Xuetal., 2005).
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Fig. 5 Estimated thermocline depth changes, ASST and abundance variations of groups confined to different water layers
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