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Oxygen and Carbon Isotope Records of Quaternary Calcareous
Nannofossils from the Western Pacific Warm Pool and
Their Palaeoceanographical Significance
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Abstract: Oxygen and carbon isotopic analyses have been carried out on calcareous nannofossils from core MD97-2140 in the
Western Pacific warm pool. The results demonstrate that the §'* O values of calcareous nannofossils for the past 1. 75 Ma va-
ry systematically with §'*O values of planktonic foraminifer Globigerinoides ruber from the same core. The §'*O records of
calcareous nannofossils show a dominant 41 ka peak between 1478 and 900 ka and a 100 ka peak between 850 and 6 ka, and
59 isotope stages can be recognized. The similarity between §** O records of planktonic foraminifera and nannofossils implies that
calcareous nannofossil 6" O can also play an important role in stratigraphic and palaeoceanographic studies. The 8 C records of nan-
nofossils can be divided into four major stages respectively at the boundaries 900 ka, 480 ka and 250 ka. The trends of the nannofos-
sil 8 C records from MD97-2140 are similar to primary productivity variations at ODP site 807, also located in the Western Pacific
warm pool, indicating that nannofossil §**C can be used as an indicator of sea surface palacoproductivity.
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Fig. 2 Downhole variations in the §**O of calcareous nannofossils (this study) and planktonic foraminifera (De Garidel-Thoron et
al. ,2005) over the past 1. 75 Ma in MD97-2140
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Fig. 4 Comparison between §** C variations of calcareous nannofossils in MD97-2140 and primary productivity varia-

tions in ODP site 807 over the past 1. 75 Ma

H 900 ka . ’
480 ka. s ’ “ ”
250 ka; 250 ka , , (Dudley et al. , 1980; Dudley and Xlelson,
’ ’ . 1989) .
MD97—2140 ODP 807 (Paull and Thierstein,
. 6" C 1987).
ot C (Ziveri et al. s 2000; Stoll and
, Ziveri, 2002; Ziveri and Stoll, 2002).
MD97 — 2140 1. 75 Ma
4 .
An-
derson and Cole (1975)
, , Margolis et al. (1975)
“ ” ; , ,Dudley and Nelson(1989) DS-

R DP593 ,Liu et al. (2002)



564

30

. De
Garidel-Thoron et al. (2005) 1. 75 Ma
G. ruber 80
’ Mg/Ca
1748 ka 480 ka , 480 ka
6 ka « 2).
,480 ka
. Goodney et al. (1980)
) 5B C

. Liu et al. (2002)

, 813C
813C
2140 1. 75 Ma SO
G. ruber "0 )
. (2)MD97 — 2140 st C

ODP 807

b

References
Anderson, T. F. , Steinmetz, J. C. , 1981. Isotopic and bios-

tratigraphical records of calcareous nannofossils in a
Pleistocene core. Nature,294(5843) ;741 —744.

Anderson, T. F. , Steinmetz, J. C. ,1983. Stable isotopes in calcar-
eous nannofossils: Potential application to deep-sea paleoen-
vironmental reconstructions during the Quaternary. In;
Meulenkamp, J, E. , ed. , Reconstruction of marine paleoen-
vironments, Urrecht. Micropal. Bull. ,30:189—204.

Anderson, T. F. , Cole, S. A. ,1975. The stable isotope geo-
chemistry of marine coccoliths: A preliminary compari-
son with planktonic foraminifera. J. Foraminiferal
Res. ,5(3):188—192.

Baumann, K. H. , Cépek, M. , Kinkel, H. , 1999. Coccolith-
ophores as indicators of ocean water masses, surface-
water temperature, and paleoproductivity—Examples
from the South Atlatic. In: Fischer, G. , Wefer, G. ,
eds. , Use of proxies in paleoceanography: Examples
from the South Atlantic. Springer-Verlag,111—144.,

Beaufort, L. , Lancelot, Y. , Camberlin, P. , et al. , 1997. Inso-
lation cycles as a major control of equatorial Indian
Ocean primary production. Science,278:1451—1454.

De Garidel-Thoron, T. , Rosenthal, Y. . Bassinot, F. , et al. ,
2005, Stable sea surface temperatures in the Western
Pacific warm pool over the past 1. 75 million years. Na-
ture,433(20) :294—298.

Dudley, W. C. , Blackwelder, P. , Brand, L. , et al. , 1986. Sta-
ble isotopic composition of coccoliths. Mar. Micropale-
ontol. ,10:1—8.

Dudley, W. C. , Duplessy, J. C. , Blackwelder, P. L. , et al. ,
1980. Coccoliths in Pleistocene-Holocene nannofossil
assemblages. Nature,285(5762) :222—223.

Dudley, W. C., Nelson, C. S., 1989. Quaternary surface-
water stable isotope signal from calcareous nannofossils
at DSDP Site 593, southern Tasman Sea. Mar. Micro-
paleontol. ,13:353—373.

Goodney, D. E. , Margolis, S. V., Dudley, W. C., et al.,
1980. Oxygen and carbon isotopes of recent calcareous
nannofossils as paleoceanographic indicators. Mar. Mi-
cropaleontol. ,5:31—42.

Liu,C. L. , Cheng, X. R. , Zhu, Y. H. , et al. , 2002. Oxygen
and carbon isotope records of calcareous nannofossils
for the past 1 Ma in the southern South China Sea. Chi-
nese Sci. Bull. ,47(10) :798—803.

Margolis.S. V. , Kroopnick, P. M. , Goodney, D. E. , et al. ,
1975. Oxygen and carbon isotopes from calcareous nan-
nofossils as paleoceanographic indicators. Science, 189
555—2557.

( 603 )



