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Tab.l List of tintinnid species in summer

Codonellopsis mobilis
Dadayiella ganymedes
Epiplocyloides reticulata
Eutintinnus tenuis
Favella panamensis
Leprotintinnus nordqvisti
Leprotintinnus simplex
Metacylis jorgensenii
Metacylis oviformis

Metacylis sanyahensis

Proplectella perpusilla
Protorhabdonella curta
Stenosemella nivalis
Tintinnidium primitivum
Tintinnopsis amoyensis
Tintinnopsis brasiliensis
Tintinnopsis brevicollis
Tintinnopsis chinglanensis
Tintinnopsis radix

Tintinnopsis tubulosoides

Parundella aculeata Xystonellopsis favata
T2 AEHFEE. EMEMREERFRIEXED ,
Tab.2 Pearson’s correlation coefficients between ciliate chl 4

abundance and biomass and environmental factors

7(°C) S Chl a(pg/L)
(ind/L) 0.114  -0.150" 0.091
(ng C/L) —0.151"  0.044 0.065
" (P<0.05); ™" (P<0.01)
chl a ( , 2011),
(Chen et al, 2009),
S1
S2 ,
; ,Chla
s S1
( ,2010),
, S1
) , S1

S2
3.2

,  Sargasso Sea (Andersen et al, 2011) Disko Bay
(Levinsen et al, 1999);
(10 25m ) chla (50m )

(Tsuda et al, 1989; Suzuki et

al, 1998), chl a
chl a
Suzuki  (1998)

98% )

Irminger Sea(Montagnes et al, 2010)

2011) S1
chl a
3.3
14 22
(2010)
16 49 |
2007
27
, (1.7%),

chl a

>

(Tsai et al,
S1-8 S1-9

2007

(2010)
15

(22.6%)



846 45
s Adriatic Sea , upwelling and to a river plume in the northeastern South
China Sea: A modeling study. Journal of Geophysical

(Revelante Research, 115: C09001, doi:10.1029/2009JC005569
et al, 1985); Levinsen H, Nielsen T G, Hansen B W, 1999. Plankton com-
( 2011) munity structure and carbon cycling on the western coast of

st B E Atk BRI S B RiEE RS EY AR
W PSR P EEN 81 BB AR X
T RE TR LA B, B,

, , , 2011.
, 42(5): 690—701
, , , 2010.
, 30(9): 2340—2346
, , , 2010. 2006
,29(6): 15—21
, , ,2012.
, 1—499
, , ,2010.2007 10
, 30(4): 0867—0877
, , , 2012.
, 31(1):
72—78
, , , 2011.
, (02): 46—57
, , , 2001.
( : ). , 26(4): 454—466

Andersen N G, Nielsen T G, Jakobsen H H et al, 2011.
Distribution and production of plankton communities in the
subtropical convergence zone of the Sargasso Sea. II.
Protozooplankton and copepods. Marine Ecology Progress
Series, 426: 71—86

Azam F, Fenchel T, Field J G et al, 1983. The ecological role of
water column microbes in the sea. Marine Ecology Progress
Series, 10: 257—263

Chen Y H, Yang Y F, 2009. Characteristics of the
microzooplankton community in Jiaozhou Bay, Qingdao,

China. Chinese Journal of Oceanology and Limnology, 27(3):

435—442

Fang G., Fang W, Fang Y et al, 1998. A survey of studies on the
South China Sea upper ocean circulation. Acta
Oceanographica Taiwanica, 37(1): 1—16

Gan J, Cheung A, Guo X et al, 2009. Intensified upwelling over a
widened shelf in the northeastern South China Sea. Journal
of Geophysical Research, 114: C09019, doi:10.1029/2007
JC004660

Gan J, Lu Z, Dai M et al, 2010. Biological response to intensified

Greenland during the stratified summer situation. II.
Heterotrophic dinoflagellates and ciliates. Aquatic Microbial
Ecology, 16: 217—232

Montagnes D J S, Allen J, Brown L et al, 2010. Role of ciliates
and other microzooplankton in the Irminger Sea (NW
Atlantic Ocean). Marine Ecology Progress Series, 411:
101—115

Nie D S, 1934. Notes on Tintinnoinea from the Bay of Amoy.
Annual Report of the Marine Biology Association of China,
3: 71—80

Nie D S, Cheng P S, 1947. Tintinnoinea of the Hainan region.
Contributions from the Biological Laboratory of the Science
Society of China: Zoological Series, 16(3): 41—86

Ning X, Chai F, Xue H et al, 2004. Physical-biological
oceanographic coupling influencing phytoplankton and
primary production in the South China Sea. Journal of
Geophysical Research, 109: C10005, doi:10.1029/2004JC00
2365

Pierce R W, Turner J T, 1992. Ecology of planktonic ciliates in
marine food webs. Reviews in Aquatic Sciences, 6(2):
139—181

Putt M, Stoecker D K, 1989. An experimentally determined
carbon: volume ratio for marine “oligotrichous” ciliates
from estuarine and coastal waters. Limnology and
Oceanography, 34(6): 1097—1103

Revelante N, Gilmartin M, Smodlaka N, 1985. The effects of Po
River induced eutrophication on the distribution and
community structure of ciliated protozoan and micrometa-
zoan populations in the Northern Adriatic Sea. Journal of
Plankton Research, 7(4): 461—471

Santoferrara L F, Gomez M I, Alder V A, 2011. Bathymetric,
latitudinal and vertical distribution of protozooplankton in a
cold-temperate shelf (southern Patagonian waters) during
winter. Journal of Plankton Research, 33(3): 457—468

Suzuki T, Taniguchi A, 1998. Standing crops and vertical
distribution of four groups of marine planktonic ciliates in
relation to phytoplankton chlorophyll a. Marine Biology,
132(3): 375—382

Tsai A'Y, Gong G C, Chiang K P et al, 2011. Long-term (1998—
2007) trends on the spatial distribution of heterotrophic
ciliates in the East China Sea in summer: effect of the Three
Gorges Dam construction. Journal of Oceanography, 67(6):
725—737

Tsuda A, Furuya K, Nemoto T, 1989. Feeding of micro- and
macrozooplankton at the subsurface chlorophyll maximum
in the subtropical North Pacific. Journal of Experimental
Marine Biology and Ecology, 132(1): 41—52

Utermohl H, 1958. Zur Vervollkommnung der quantitativen
Phytoplankton Methodik. Mitteilingen der Internationalen
Vereinigung fur Theoretische und Angewandte Limnologie,
9:1—38



847

DISTRIBUTION PATTERNS OF PLANKTONIC CILIATES IN THE NORTHERN
SOUTH CHINA SEA IN WINTER AND SUMMER, 2009

YU Ying'®, ZHANG Wu-Chang', CAI Yu-Ming?>, FENG Mei-Ping"?, LI Hai-Bo"?, XIAO Tian'
g g g g

(1. Key Laboratory of Marine Ecology and Environmental Sciences, Institute of Oceanology, Chinese Academy of Sciences, Qingdao
266071, China; 2. Laboratory of Marine Ecosystem and Biogeochemistry, Second Institute of Oceanography, SOA, Hangzhou 310012,
China; 3. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract We investigated the abundance and biomass of planktonic ciliates in the northern South China Sea in winter
and summer, 2009. The average abundance of ciliates in the winter and summer were (486+484) and (809+1008) ind/L,
respectively. The average biomass of ciliates in winter and summer were (2.84+3.26) and (1.96+3.80) ug C/L, respectively.
The depth-weighted average ciliate abundance and biomass decreased from coastal areas to off-shore areas in both seasons,
and were higher along Transects S1 than Transect S2. Ciliates tended to accumulate in the sub-surface layers in winter.
Ciliate abundance and biomass were usually higher in the surface or middle layers in summer, although sometimes ciliates
were located near the bottom layers in the off-shore stations. Tintinnids were rarely detected in winter, while 22 tintinnid
species of 14 genera were identified in summer. Tintinnids occupied 1.7% and 22.6% of the total ciliate abundance in
winter and summer, respectively.

Key words planktonic ciliate; abundance; biomass; northern South China Sea
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