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Fig. 2 Seasonal variation in shell flux of the major six planktonic foraminiferal species from June 2009 to

May 2010 at the shallow (light blue), middle (red) and deep (green) traps
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Fig. 3 Seasonal variation in relative abundance (%) of the major six planktonic foraminiferal species from

June 2009 to May 2010 at the shallow (light blue), middle (red) and deep (green) traps
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Fig. 4 Comparison of the seasonal variations in planktonic foraminiferal shell flux (TFFS), total particle Flux (TPF),
organic carbon flux (OCF), total carbon flux (TCF), total nitrogen (TNF), CaCO; flux (CaCO;F) and opal
Flux (OpF) from June 2009 to May 2010 at the shallow (light blue), middle (red) and deep (green) traps
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4 G.sacculifer §"0 §°C a
Table 4 The correlation among sea surface temperature (SST), wind speed, chlorophyll-a concentration (Chla) ,

8" O and 8" C of G. sacculiferin shallow sediment trap
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Fig. 7 Seasonal variations in planktonic foraminiferal " C of
G. ruber and G. sacculi fer and surface wind speed (black)

from June 2009 to May 2010 at sediment trap SCS-N-03
[4]
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Fig. 8 Seasonal variations in planktonic foraminiferal §*C of

G. ruber, G. sacculi fer and chlorophyll-a concentration (black)

from June 2009 to May 2010 at sediment trap SCS-N-3

( References)

(8]

[1] , Wiesner M G, .1993—1996

Ll . 2006, 28
(3): 72-80. [CHEN Ronghua, ZHENG Yulong, Wiesner M
G, et al. Seasonal and annual variations of marine sinking par-
ticulate flux during 1993—1996 in the central South China Sea
[J]. Acta Oceanologica Sinica, 2006, 28(3): 72-80. ]

’ ’

[l . 2000, 28(1): 73-77. [CHEN
Ronghua, JIAN Zhimin, ZHENG Yulong, et al. Seasonal
variations of Planktonic Foraminifera flux in the central South
China Sea[ J]. Journal of Tongji University, 2000, 28(1);: 73-
77.]

[J]. , 2001, 20(3); 36-39. [LIN Hongy-
ing, CHENG Saiwei, HAN Wuying. et al. Vertical Flux of
the Settling Particulate Matter in the Waters of the Nansha
Islands in Summer[]]. Marine Science Bulletin, 2001, 20(3)
36-39. ]

[J]. . 2002,
22(4): 73-78. [CHENG Xinrong, CHEN Ronghua, JIAN
Zhimin, et al. Preliminary report on the stable isotopic change
of planktonic foraminifers from the sediment traps in the cen-
tral south china sea[ J]. Marine Geology and Quaternary Geol-

ogy. 2002, 22(4); 73-78.]

’ ’ ’

(Il , 2010, 40(7); 881~
892. [WAN Sui, JIAN Zhimin, CHENG Xinrong, et al. Sea-
sonal variations in planktonic foraminiferal flux and the chemi-
cal properties of their shells in the southern South China Sea
[J]. Sci China Earth Sci, 2010, doi; 10. 1007/s11430-010-
4039-3. ]

Lin H L. Stable isotopes in modern planktonic foraminifera:
Sediment trap and plankton tow results from the South China
Sea [J]. Mar Micropaleontol,2011, 79 15-23.

Lin H L, Hsieh H Y. Seasonal variations of modern plankton-
ic foraminifera in the South China Sea [[J]. Deep-Sea Res II.,
2007, 54 1634-1644.
1987—1988

EI Nino [J].
. 2001, 4: 359-365. [ZHENG Yulong, WANG

’ ’



114

2014

[9

[10]

[11]

[12]

[13]

[14]

[1

]

o]

Rujian, ZHENG Lianfu, et al. Seasonal variations of particu-
late matter and diatom fluxes in the northern south china sea
during 1987—1988: Monsoon climate and El Nifio Responses
[J]. Quaternary Sciences, 2001, 4: 359-365. ]

. 1993—1995

: EI Nino [1].

. 2000, 45(9): 974-978. [ WANG Rujian, LIN Juan,

’ ’ .

ZHENG Lianfu, et al. Seasonal variations of Siliceous plank-
ton fluxesin central south china sea during 1993—1995: Mon-
soon climate and El Nifio Responses[ J]. Chinese Science Bul-
letin, 2000, 45(9): 974-978. ]

[l » 2011, 33(5);
139-145. [ RAN Lihua, ZHENG Yulong, CHEN Jianfang,
et al. The influence of monsoon on seasonal changes of dia-
tom fluxes in the northern and central South China Sea [J].
Acta Oceanologica Sinica, 2011, 33(5); 139-145. ]

s , Wiesner M G,
. [l

, 2000, 31(6): 596-603. [CHEN Jianfang, CHEN Rong-
hua, Wiesner M G, et al. Amino acids, amino sugars and
carbohydrates in setting planktonic tests and their implica-
tions for the South China Sea [J]. Oceanologia et Limnologia
Sinica, 2000, 31(6): 596-603. ]

[Jl. , 1997, 26(6) . 47-56.
[CHEN Jianfang, XU Lugiang, ZHENG Lianfu, et al. Or-
ganic geochemical characteristics and implications of time-se-
ries setting particles from the northern South China Sea []].
Geochimica, 1997, 26(6): 47-56. |
s , Wiesner M G,
[Jl. . 1998.
43(6); 639-642. [CHEN Jianfang, ZHENG Lianfu, Wiesner
M G, et al. Estimation of South China Sea surface primary
productivity and output productivity with sediment trap sam-
ples[J]. Chinese Science Bulletin, 1998,43(6): 639-642. ]
[Jl. . 1998, 16(3):
14-19. [CHEN Jianfang, ZHENG Lianfu, CHEN Ronghua,
et al. Fluxes and constituents of particulate matter in the
South China Sea in comparision with sediment accumulation
rates [ J]. Acta Sedimentologica Sinica, 1998, 16 (3); 14-
19. ]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[Jl. , 1996, 15(4). 29-36. [ XU Lugiang.,
CHEN Jianfang, ZHENG Lianfu. Thedistribution of setting
particulate carbohydrates in the northern South China Sea
[J7. Marine Science Bulletin, 1996, 15(4): 29-36. ]

[yl . 1997, 19(2): 57-64.
[XU Lugiang, CHEN Jianfang, TANG Yungian, et al. A-
mino acids flux and biogeochemical implications of setting
particles from the northern South China Sea[ J]. Acta Ocean-
ologica sinica, 1997, 19(2) . 57-64. ]
, . Ll

. 1996, 15(1); 41-47. [CHEN Jianfang, ZHENG Lianfu.
Sediment trap and global change study [J]. Marine Science
Bulletin, 1996, 15(1): 41-47. ]

B AW H. An ecological, zoogeographic, and taxonomic re-
view of recent planktonic foraminifera// Oceanic Micropale-
ontology[ M]. London: Academic Press, 1977 1-100.
CHENG X R Huang B Q, JIAN Z M, et al. Foraminiferal i~
sotopic evidence for monsoonal activity in the South China
Sea: A present-LGM comparison[ J]. Mar Micropaleontol,
2005, 54, 125-139.

Anand P, Elderfield H, Conte M H. Calibration of Mg/Ca
thermometry in planktonic foraminifera from a sediment trap
time series[ ] |. Paleoceanography, 2003, 18:1050, doi: 10.
1029/2002PA000846.

Kalnay E, Kanamitsu M, Kistler R. et al. The NCEP/NCAR
reanalysis 40-year project[ J]. Bull Amer Meteor Soc. 1996,
77 437-471.

Prell W L,Damuth J E. The climate-related diachronous dis—
appearance ofPulleniatinaobliquiloculata in late Quaternary
sediments of the Atlantic and Caribbean[]J]. Mar Micropale-
ontol, 1978, 3: 267-277.

Fairbanks R G, Sverdlove M, Free R. Vertical distribution
and isotopic fractionation of living planktonic foraminifera
from the Panama Basin[J]. Nature, 1982, 298. 841-844.
Moore T C J,Pisias N G, Dunn D A. Carbonate time series
of the Quaternary and late Miocene sediments in the Quater-
nary and late Miocene sediments in the Pacific Ocean: A spec-

tral comparison[]J]. MarGeol, 1982, 46 217-233.

[C].

ministration, PRC. Comprehensive Investigation Report on

, 1988. [ State Oceanic Ad-

Environment & Resources in central South China Sea [ C].

Beijing: China Ocean Press, 1988. ]



1 ,  :2009—2010 115

THE INFLUENCE OF EAST ASIAN MONSOON ON SEASONAL VARIATIONS
IN PLANKTONIC FORAMINIFERAL FLUX AND STABLE ISOTOPE IN
THE NORTHERN SOUTH CHINA SEA DURING 2009—2010

WANG Xiaohua', CHEN Ronghua', ZHAO Qingying',

CHEN Jianfang', RAN Lihua', M. G. Wiesner’
(1 Second Institute of Oceanography, SOA, Hangzhou 310012, China;

2 Institute of Biogeochemistry and Marine Chemistry; University of Hamburg, Hamburg D-20146, Germany)

Abstract;: Based on the analysis of the time-series samples obtained from the shallow, middle and deep sedi-
ment traps in the northern South China Sea from July 2009 to May 2010, it is found that the flux of the to-
tal planktonic foraminiferal tests(shells), and the flux and percentage of the primary species Globigeri-
noides ruber , Globigerinoides sacculi fer , Pulleniatina obliquiloculata and Neogloboquadrina dutertrei are
characterized by apparent seasonal variation. Their higher values appeared in the prevailing northeast and
southwest East Asian Monsoon periods, especially in the winter monsoon time, and lower values appeared
in intermittent period of the East Asian Monsoon, which performed a “bimodal pattern” flux model. Their
seasonal variations are in line with the change in total particle flux, organic carbon flux, total nitrogen
flux, calcium carbonate flux and opal fluxes, and all are closely related to the alteration of chlorophyll-a
concentrations and wind speed,indicating that the biogenic particle flux in northern South China Sea is pri-
marily controlled by the surface productivity affected by the monsoon. The seasonal §'* O variation in plank-
tonic foraminiferal tests is in conformity with the seasonal changes in sea temperature. The variations in
species dwelled in different depth reflected the temperature gradient of the upper ocean. The §" C variations
of planktonic foraminiferal tests generally performed lower values in the prevailing East Asian Monsoon
periods and higher values in the monsoon intermittent time, showing an opposite variation trend with the
chlorophyll-a concentrations and wind speed of the surface water. It demonstrates that the §'7C value of the
planktonic foraminiferal tests reflected the variation in nutrition or primary productivity of the ocean wa-
ter.

Key words: sediment trap; planktonic foraminifera; oxygen/carbon isotope; East Asian Monsoon; north-

ern South China Sea



