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216

21

17940
49
' 50
17962
Cs ,
, o0°C :
Sun et al * 17964
Cs
17962
3 ’
5°c Cs ,
H3
, 3
(References)

, . [J]. ,
1999, (6): 481 501 [Zhao Quanhong, W ang Pinxian Progress in
Quaternary paleoceanography of the South ChinaSea: areviev [J].
Quaternary Sciences, 1999, (6): 481 501]

) , . 30ka
[J] , 1998, 43: 2 005

Zhmin, Wang Pinxian The paleoproductivity recorded in the

2 008 [Fang Dianyong, Jian

outhern N ansha sea area for about 30 ka [J]. Chinese Science

10

11

12

13

14

15

16

Bulletin, 2000, 45: 1227 123Q ]
[3] , 2000, 28: 283 287[Hu J, Peng P. A
quantitative method applicable to high reslution molecular
stratigraphy[J]. Chinese Journal of A nalytical Chemistry , 2000,
28 283 287]

ten Haven H L, deLeeuw JW, SinningheDansteJ S, et al
the recognition of
In: Kelts K, Fleet A and
TalbotM, eds L acustrine petroleum source rocks[C]. Oxford:
Blackwell Press 1988, 123 130

Eglinton G, Hamilton R 3 The distribution of alkanes[A ]. In:
Nev York :

Application of biological markers in

palaeohypersaline envirorments[A ]

Svain T ed Cheamistry Plant Taxonomy [C ]
A cademic Press. 1963 187 217
Yen T F Genesis and degradation of petroleum hydrocarbons in
marine envirooments[A ]. In: Church T N ed M arine Chemistry
in the Coastal Enviromrment[C]. A. C S Synposium Series 18,
W ashington : 1975 237
[3]

, 1992, 37(24): 2266 2269 [Wu Q, Yin Sh, Sheng G, et
al. Long-chain n-alkanes in phytoplankton-diatom [J].
ScienceBulletin, 1992, 37: 2 266 2 269]

Chinese

Volkman J K, Eglinton G, Corner ED S, et al. Long chain alkenes
and alkenones in themarine cocoolithophorid Emiliania Huxleyi[J].
Phytochemistry, 1980, 19: 2 619 2 622

Eglinton G, Hamilton R J L eaf epicuticular waxes[J].
1967, 156: 1322 1335

Science,

Crarwell P A. Organic Geochanistry of Cam Loch (Sutherland)
Sediments[J]. Chemical Geology, 1977, 20: 205 221

Schouten S, HoefsM JL, SinningheDanstéJ S A molecular and
stable carbon isotopic study of lipids in late Q uaternary sediments
from theA rabian Sea[J]. Organic Geochemistry, 2000, 31: 509
521

Logan GA, Smiley C J, Eglinton G Preservation of fossil leaf
waxes in asociationw ith their source tissues, Clarkia, N. Idaho,
U. SA[J] Geochimica et CosnochimicaA cta, 1995, 59: 751
763

Huang Y, Lockheart M J, Collister JW, et al. M olecular and
itopic  biogeochemistry of M iocene Clarkia Fomation:
hydrocarbons and alcohols[J]. Organic Geochemistry, 1995, 23:
785 801

Volkman J K, Barrett SM, Blackburn S | Eustignatophyte
microalgae are potential surces of Czo sterols, Cz= Cz n-
aloohols and C2s- Cs2 n-alkyl diols in freshwater envirorments
[J]. Organic Geochemistry, 1999, 30: 307 318

deL eeww JW ,RijpstraW 1C, Schenck PA. Theoccurrence and
identification of Cso, Cs1 and Cs2 alkyl-1, 15- diols and alkane-15-
I and Unit 1I Black Sea sediments [J ]
Geochimica et CosmochimicaA cta, 1981, 45: 2 281 2 285

Grimalt J O, Simoneit B R T, GdnezBelinch6n J

one-1-ols in U nit

I, et al
A scending and descending fluxes of lipid compounds in North
A tlantic and North Pacific abyssal waters[J]. N ature, 1990, 345:
147 150



217

17

18

19

20

21

22

23

24

25

26

27

28

29

30

Volkman J K, Farrigton J W, Gagosian R B. M arine and
terrigenous lipids in coastal sediments from the Peru upw elling
region at 15°S sterols and triterpene aloohols[J].
Geochamistry, 1987, 11: 463 467

Simoneit B R T. Sources of organic matter in oceanic sediments

Organic

England: U niversity of Bristol, 1975
Volkman J K, Barrett SM, Dunstan GA, etal Caz

diols and unsaturated aloohols in microalgae of

Cs2 alkyl
the class
Eustignatophyceae[J]. Organic Geochemistry, 1992, 18 131
138
Versteegh GJM, JansenJH F, deLeeuw JW, etal M id-chain
diols and keto-ols in SE A tlantic sedments A new tool for tracing
past sea surfacew ater masses? [J]. Geochimica et Cosnochimica
Acta, 2000, 64: 1879 1892
Versteegh G J M, Bosch H-J ,

palasoenvirormental information of C24 to Css mid-chain diols,

de Leeww J W. Potential

keto-ols and mid-chain hydroxy fatty acids a critical reviev [J].
Organic Geochemistry, 1997, 27. 1 13
Crarnwell PA, Volkman J K. A lkyl and steryl esters in a recent
Chemical Geology, 1985, 3229 43
ttcherM E, N issenbaum A. M olecular

lacustrine sediment[J].
Oldenburg T B P, Rullk
and isotopic characterization of organic matter in recent and sub-
recent sediments from the Dead Sea[J]. Organic Geochamistry,
2000, 31:251 265

deLeew JW, van derMeer FW and RijpstraW | C On the
occurrence and structural identification of long chain unsaturated
ketones and hydrocarbons in sediments[A ]. In:DouglasA D and
Maxwell J R, eds A dvances in Organic Geochemistry (1979),
Perganon[C]. 1980 2311 2 317
Volkman J K, Eglinton G, Corner ED S, et al Novel unsaturated
straight-chain Cs7  Cszs methyl and ethyl ketones in marine
sediments and a cocoolithophore Emiliania huxleyi[A ]. In: Douglas
A D andM axwell JR , eds A dvances in Organic Geochanistry
(1979), Pergamon[C]. 1980 219 228

Marlowe | T, Brassell S C, Eglinton G, et al Long chain
unsaturated ketones and esters in living algae and marine
sediments[J]. Organic Geochemistry, 1984, 6: 135 141
Cranwell PA. Long-chain unsaturated ketones in recent lacustrine
sediments[J]. Geochimica et CosnochimicaA cta, 1985, 49: 1 545

1551

LiJ, Philp R P, Fan P, et al Long-chain alkenones in Q inghai
L ake sediments[J]. Geochimica et CosnochimicaA cta, 1996, 60:
235 241
()

, 1998, 43: 1 090

[J] 1 094[
Sheng G, Cai K, Yang X, et al Long-chain alkenones in Hotong
Qagan Nur L ake sediments and its paleoclimatic implications [J].
Chinese ScienceBulletin, 1999, 44: 259 262]
Volker T, AngelaJ, Gunter L, et al. Unusual distributions of
long-chain alkenones and tetrahymanol from the highly alkaline
L akeV an, Turkey[J]. Geochimica et CosnochimicaA cta, 1997,
61: 2 053
2 064

31

32

33

34

35

36

37

38

39

40

41

42

43

45

Brasell S C, Eglinton G, Marlowe | T, et al Molecular
stratigraphy: a new tool for climatic assessnent [J].
1986, 320: 129 133

Prahl F G, W akehan S G Calibration of unsaturation patterns in

N ature,

long-chain ketone compositions for palaesotemperature assessnent
[J]. Nature, 1987, 330: 367 369
SikesE L, Volkman J K, RobertoonL G, et al A Ikenones and
alkenes in surface waters and sediments of the Southern O cean:
mplications for paleotenperature estimation in polar regions[J].
Geochimica et CosnochimicaA cta, 1997, 61: 1495 1 505
Prahl F G, M uehlhausenL A and ZahnleD L. Further evaluation
of long-chain alkenones as indicators of paleoceanogrgphic
conditions[J]. Geochimica et CosnochimicaA cta, 1988, 52: 2 303
2 310
ConteM H, VolkmanJ K and Eglinton G L ipid biomarkersof the
In: GreenJ C and L eadbeater B SC, eds The
HaptophytaA Igae SystematicsA sciation Special[C]. Oxford :
Clarendon Press, 1994, 51: 351 377

Volkman J K, Barrett SM, Blackburn S I, et al. A lkenones in

HaptophytalA ].

Geophyrocgpsa oceanica Implications for studies of paleoclmate
[J]. Geochimica et CosnochimicaA cta, 1995, 59: 513 520
Cheng X, Wang P. Controlling factor of cocoolith distribution in
surface sedments of the China sea marginal sea nannofossil
assanblages revisited[J]. M arineM icropaleontology, 1997, 32:
155 172

Kennedy J A, Brassell S C. Molecular records of twentieth-
century EL Nino events in laminated sedments from the Santa
Barbara basin[J]. Nature, 1992, 357: 62 64
Pelejero C, GrimaltJO, SarntheinM , et al. M olecular biomarker
record of sea surface temperature and clmatic change in the South
China Sea during the last 140, 000 years[J]. M arine Geology,
1999, 156: 109 121

Bird M I, Summons R E, Gagan M K, et al Terrestrial
vegetation change inferred from n-alkanes §*C analysis in the
marine environment [J]. Geochimica et Cosnochimica A cta,
1995, 59 2853 2857
Pelejero C, KienastM , WangL, etal Theflooding of Sundaland
during the last deglaciation:
from the southern South China Sea[J]
Sciencel etters, 1999, 171 661 671

Gagosian R B, Peltzer E T, ZafiriouO C. A tmosheric trangort

mprints in hemipelagic sediments
Earth and Planetary

of continentally derived lipids to the tropical North Pacific[J].
Nature, 1981, 291: 312 314

Huang Y, Collister JW, Chester R, et al Molecular and 6°C
mapping of eolian input of organic compounds into marine
sediments in the Northeastern A tlantic[A ]. In: ®ygard K ed
Organic Geochemistry[C]. Falch Hurtigtrykk: Osla 1993, 523

528

WangL, SarntheinM , Erlenkeuser H, etal EastA sianmonsoon
climate during the L ate Pleistocene: high-relution sediment
records from the South China Sea[J]. M arine Geology, 1999,
156: 245 284



218 21

[J] , 1998, 19(2): 12 15 radiocarbon ages obtained on coexisting planktonic form inifers[J].

[Cheng Yu, Sheng Guoying, M in Yushun, et al Preliminary Paleoceanography, 1988a, 3(6) : 647 657

study on stable carbon isotope distribution of individual n-alkanes 49 Sun X, LiX, Beug H-1 Pollen distribution in hem ipelagic surface

in aerols [J]. Environrmental Science, 1998, 19 (2): 12 15] sediments of the South China Sea and its relation to modern
46 Zhao M, Eglinton G, Haslett S K, et al. M arine and terrestrial vegetation distribution[J]. M arine Geology, 1999, 156: 211 226

biomarker records for the last 35, 000 years at ODP site 658 C off 50 , , . [J]

NW A frica[J]. Organic Geochemistry, 2000, 31: 919 930 , 1996, (3): 193 201[W ang Pinxian, Jian Zhimin, L iu
47 Bond G C, Broecker W, Johnon S, et al. Correlations betw een Zhiwei The last glacial maximum climate problen in the sea area

climate records from North A tlantic sediments and Greenland ice of theN ansha Islands, South China Sea [J]. Quaternary Sciences,

[J] Nature, 1993, 365: 143 147 1996, (3): 193 201]

48 BroeckerW S, AndreeM, Bonani G, et al. Comparion between

A Bianarker and Isotopic Approach for the Paleoenvironmental Recon struction,
Nansha Area, South China Sea since thelL ast 30 ka

HU Jian-fang" PEN G Ping-an® JIA Guo-dong* FAN G Dian-yong®
ZHANG Gan® FU Jiamo' WAN G Pin-xian’

1(Guangzhou Institute of Geochan istry, Chinese Academy of Sciences Guangzhou 510640)
2(Key Laboratory of M ar ine Geology, Tongji University, Shanghai 200092)

Abstract The palaeoenvironmental change of N ansha area, South China Sea since last 30 ka has been
inferred using the biomarker and carbon isotopic composition in 314 samples from core 17962 The
paleoproductivities of microalgae indicate the paleoceanographic and paleoclimatic instablity in N ansha area
during the last glacial Terrigenous proxies, for examples, higher molecular weight lipids and terrestrial
organic carbon show that terrestrial input in N ansha area is higher in the last glacial than in the Holocene
The ecific stable carbon isotope of terrigenous long-chain compounds, the n-alkanes §°C= - 28 6%o -
34 2%o), the n-alkanoic acids 8°C = - 27 1% - 31 8%o), and the n-alkanols 8°C= - 26 6%c - 35 8%o)
indicate the derivation of higher plantsof Cs, mplying that the surrounding area of southern South China Sea
was not dry during the last glacial The maxima in microalgae productivity and the accumulation rates of
terrigenous long-chain compounds at H 3 demonstrate that the enhancanent of marine productivity is caused
by an increased terrigenous nutrient supply from the Sunda Shelf. T his interpretation coincidesw ith the low
sea level and river flood due to the abundant monsoon precipitation in southern South China Sea in the last
glacial

Key words Nansha area of South China Sea, organic geochamistry, palaeoenvironrment, marine
productivity



