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2013 6 15—26 8 26—28 9
19—22 ,

E(35°N) G(34°N) I(33°N) (120°30'—
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: Ing=1.52In7-0.27InCV-1.44
(CV ot ; Miiller et al, 1993)
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Fig.1 Deployment of the sampling stations and the distribution of environmental factors at surface water



3 615
2.2 (933+727)ind./L, EG 1 (962+
31 64 730) (662+724) (1176+792)ind./L;
16 42 15 22 G4 , 90ind./L, 12 ,
(Strombidium) , 2160ind./L 9 ,  (2319+1724)ind./L,
(Tintinnopsis) (D E G 1 (1594+1182)
8 9 (1770£1378) (3884+1880)ind./L; G3
22 50 37, (360ind./L), 14 (5850ind./L)
13 17, 1000ind./L 6 E2 E3 G3
27 | 10 G2 8 (Mesodinium rubrum)( 22um)
25 48 33 14 (Strombidium sp.7)( 44pum), 8 IS5
15 12, 30 9 G2 13 14 15
G2 5 E4 G4 G6 9 El E4 (Strombidium sp.6)(
25 51, 35 50pm) G6 Laboea strobila ( 92um),
16 15, 31 9 I3 14 4640
2 7 E7 ind./L  4720ind./L
6 Margalef 6 (8.93+6.23)ugC/L (
2.16, - 2.0; 2, 2), E G I (7.34+
0.79 8 Margalef 4.12) (9.96+8.88) (10.46+6.86)ugC/L;
1.68; - 1.72; G2 (0.71ugC/L), G5
0.70 9 Margalef (24.18ugC/L) 8 , (3.92+
1.90; - 1.70; 4.72)ugC/L, E G 1 (4.05+
0.68 1.43) (3.36£1.49) (4.34+7.26)pugC/L;
6 (2282+1477)ind./L ( I3 (0.50pgC/L), 12 (17.22pgC/L)
2, 2), E G I 9 , (6.55+
(2291£1710) (1841+1336) (2709+1377) ind./L; 5.24)ugC/L, E G 1 (3.67+
G2 185 ind./L, E3 , 2.50) (10.88+7.29) (6.26+3.03)ugC/L;
5786ind./L 8 , G3  (0.94pgC/L), G6  (20.76pgC/L)

F1 EB13F6R. 8 AFI AMAERYM . HIVLGIE(A)SFEFT &L LLBIB)
Tab.1 The species list of ciliates, number of stations observed (A) and proportion of abundance (B) in June, August, and September in
2013
6 8 9

A B A B A B
Chlamydonella derouxi 1 <1.0 0 <1.0 0 <1.0
Crytostrombidium sp. 3 <1.0 1 <1.0 4 <1.0
Didinium sp. 3 <1.0 1 <1.0 0 <1.0
Frontonia sinica 5 <1.0 2 1.3 0 <1.0
Halteria grandinella 2 <1.0 2 <1.0 7 <1.0
Hartmannula angustipilosa 7 <1.0 9 2.6 7 1.4

Laboea strobila 18 10.4 10 3.7 12 6
Mesodinium rubrum 16 19.6 7 17.7 11 36.8
Omegastrombidium kahli 4 <1.0 1 <1.0 4 <1.0
Pleuronema sp. <1.0 0 <1.0 1 <1.0
Paranophrys marina <1.0 3 <1.0 0 <1.0
Pseudocohnilembus sp. 16 4.5 9 5.5 13 5.8
Pseudotrachelocerca trepida 5 <1.0 1 <1.0 4 <1.0
Spirotontonia agatha 14 7.7 9 6.6 13 2.4




616 47

6 8 9

A B A B A B
Strombidinopsis cheshin 6 <1.0 1 1.4% 5 <1.0
Strombidinopsis sp.1 8 <1.0 2 <1.0 3 <1.0
Strombidinopsis sp.2 4 <1.0 11 7.9 13 2.4
Strombidinopsis sp.3 7 <1.0 1 <1.0 5 <1.0
Strombidium capitatum 0 <1.0 0 <1.0 3 <1.0
Strombidium constrictum 0 <1.0 1 <1.0 0 <1.0
Strombidium globosaneum 8 2.4 10 4.4 15 10.6
Strombidium montagnesi 10 9.1 0 <1.0 5 1.8
Strombidium paracalkinsi 9 <1.0 1 <1.0 2 <1.0
Strombidium stylifer 9 1.4 1 <1.0 4 <1.0
Strombidium typicum 2 <1.0 8 6.7 6 1.1
Strombidium sp.1 14 9.6 11 16 8 2.7
Strombidium sp.2 8 <1.0 9 4 7 <1.0

Strombidium sp.3 5 <1.0 6 3 15 3
Strombidium sp.4 1 <1.0 0 <1.0 0 <1.0
Strombidium sp.5 6 32 0 <1.0 1 <1.0
Strombidium sp.6 8 2.2 9 5.5 14 13
Strombidium sp.7 18 11.8 7 1.4 15 5.7
Strombidium sp.8 2 <1.0 0 <1.0 3 <1.0
Strombidium sp.9 1 <1.0 5 <1.0 6 <1.0
Strombidium sp.10 13 1.5 1 <1.0 8 <1.0
Strombidium sp.11 11 2 3 <1.0 5 <1.0
Strombidium sp.12 5 <1.0 7 4.1 1 <1.0
Strombidium sp.13 15 4.5 6 2.3 0 <1.0
Strombidium sp.14 16 3 1 <1.0 1 <1.0
Strombidium sp.15 5 <1.0 1 <1.0 1 <1.0
Strombidium sp.16 2 <1.0 6 1.5 6 <1.0
Strombidium sp.17 0 <1.0 0 <1.0 1 <1.0
Acanthostomella minuiticssima 0 <1.0 4 5.8 1 <1.0
Amphorellopsis acuta 0 <1.0 4 <1.0 3 <1.0
Ascampbelliella retusa 1 <1.0 0 <1.0 2 <1.0
Bursaopsis punctostriata 2 <1.0 0 <1.0 0 <1.0
Codonellopsis morchella 1 <1.0 0 <1.0 2 <1.0
Cymatocylis canvallaria 0 <1.0 1 <1.0 2 <1.0
Dadayiella ganymedes 1 <1.0 0 <1.0 0 <1.0
Dictyocysta polygonata 2 <1.0 1 <1.0 0 <1.0
Eutintinnus macilentus 0 <1.0 0 <1.0 1 <1.0
Eutintinnus procurrerens 0 <1.0 1 <1.0 2 <1.0
Helicostomella longa 1 <1.0 1 <1.0 1 <1.0
Leprotintinus bottnicus 0 <1.0 1 <1.0 0 <1.0
Protorhabdonella curta 0 <1.0 1 <1.0 2 <1.0
Stenosemella nivalis 1 <1.0 1 0.1 1 <1.0

Tintinnidium primitivum 4 <1.0 2 <1.0 4 3
Leprotintinus nordqvisti 0 <1.0 1 <1.0 2 <1.0
Tintinnopsis brevicollis 1 <1.0 1 <1.0 0 <1.0
Tintinnopsis gracilis 1 <1.0 0 <1.0 2 <1.0
Tintinnopsis lobiancoi 1 <1.0 0 <1.0 0 <1.0
Tintinnopsis subpistillutn 0 <1.0 0 <1.0 1 <1.0
Tintinnopsis radix 0 <1.0 2 <1.0 3 <1.0
Tintinnopsis tubulosa 7 <1.0 2 <1.0 3 <1.0
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( 2, 2), E G I ( 2, 3, 2) 6
(11.15+5.30) (12.74+10.93) (15.3048.99)ugC/(L-d); 9 8 ; 6 9
E1  2.92pgC/(L-d), G5 , 9 G , 8
30.11pgC/(L-d) 8 (7.39+ 6 9 ,
7.24)ugC/(L-d), E G I E I , 1
(8.51+5.60) (6.37£7.62) (7.28+9.54)ugC/(L-d); ; , G 8 9
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EG 1 (3.63£2.59) (11.54+ ,9 I
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Fig.2 Abundance, biomass, and productivity of ciliates in surface water at the transects E, G, and I in June, August, and September
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Fig.3 Abundance and biomass of different ciliate assemblages at transects E, G, and I in June, August, and September
nanoflagellates) (99+53)ind./mL, (1.19+ (1.42+1.03)ugC/L HNF (72+42)ind./mL,
1.20)ugC/L (HNF, heterotrophic (2.04+1.07)pgC/L (4, 5, 2)
nanoflagellates) (257+125)ind./mL, (2.70+ 9 (160£91)ind./mL,
1.62)ugC/L (4, 5, 2) (2.84£1.57)ugC/L PNF (64+52)ind./mL,
8 (145+70)ind./mL, (1.34+£0.76)ugC/L.  HNF (96£58)ind./mL,
(2.55£1.35)ugC/L PNF (73£32)ind./mL, (1.18£1.50)ugC/L (4, 5, 2)
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Fig.4 Abundance and biomass of total nanoflagellates at transects E, G, and I in June, August, and September

®2 EBWBFEGCHINAMBFMSFAHEEER. AERMREXLTHENFE. EVERE™H

Tab.2 The average values of abundance, biomass, and productivity for PNF and HNF, ciliates, and copepod nauplii at transects E, G,

and I in the Yellow Sea in 2013

6 8 9
. 99+53 73+32 64+52
(ind./mL)
257+125 72442 96+58
2282+1477 933+727 2319+1724
(ind./L)
10.5949.10 8+10.14 —
1.19+1.20 1.42+1.03 1.34+0.76
2.70+1.62 2.04+1.07 1.18+1.50
(ngC/L)
8.93+6.23 3.92+4.72 6.55+5.24
0.11+0.09 0.08+0.10 —
12.74+7.86 7.39+7.24 7.79+5.92
(ngC/(L-d))
0.028+0.024 0.032+0.041 —
2.4 6 (0.028+
6 8 ,9 0.024)ugC/(L-d), 8 (0.032£0.041)ugC/(L-d),
6 (10.59+9.10)ind./L, 8 I ( 2
(0.11£0.09)pgC/L; (26ind./L) 2.5
(0.27ugC/L) E2 ( 6, 2) 6 ,
8 (8+10.14)ind./L, 2079ind./L G5 ;8 11,12 15
(0.08+0.10)ugC/L, 1 : 100ind./L, 9 E6, 13
(30ind./L) (0.31pgC/L) G5 100ind./L (  6)
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Fig.5 Abundance and biomass of PNF and HNF at transects E, G, and I in June, August, and September
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Fig.6 Abundance and biomass of copepod nauplii and Noctiluca scintillans at transects E, G, and I in June and August
2.6 (P=

(P=0.004, P=0.002),

Spearman

(P=0.030); 8

0.024, P=0.017); 9

6

8

£33 EEBWUN-20B3FEGHMINAREAERFE. EYEMNEF TR

Tab.3 Comparison in ciliate abundance, biomass, and productivity in surface water at transects E, G, and I in the Yellow Sea during

20112013
(ind./L) (ngC/L) (ngC/(L-d))

2013 6 228241477 8.93+6.23 12.74+7.86

2013 8 933727 3.92+4.72 7.39+7.24

2013 9 231941724 6.55+5.24 7.79+5.92

2011 4 316042502 14.49+15.14 - (2012)
2011 8 15701050 8.68+11.68 — (2012)
2012 6 61786302 18.66+20.10 28.05:26.34 (2013)
2012 8 62659100 12.09+22.47 54.01430.53 (2013)
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ABUNDANCE AND BIOMASS OF NANO- AND MICROZOOPLANKTON IN
PARTICULAR CILIATES IN RELATION TO THE MASS OCCURRENCE OF
NEMOPILEMA NOMURAI IN THE SOUTHERN YELLOW SEA IN SUMMER AND
AUTUMN

LI Jie"?, XU Kui-Dong'

(1. Department of Marine Organism Taxonomy & Phylogeny, Institute of Oceanology, Chinese Academy of Sciences, Qingdao 266071,
China; 2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract The mass occurrence of giant jellyfish Nemopilema nomurai has been a frequent phenomenon in the Yellow
Sea in summer in recent years. However, relationship between the jellyfish and nano- and microzooplankton remains
unclear. We investigated the community structure and dynamics of nano- and microzooplankton at transects I (33°N), G
(34°N) and E (35°N) in the southern Yellow Sea during the jellyfish fast growth and spreading in June and the blooming in
August and September, 2013. The abundance and biomass of nanoflagellates were (in average and respective manner
hereinafter) 357ind./mL and 3.92ugC/L in June, greatly decreased to about 145ind./mL and 2.55pgC/L in August, and
slightly increased to 160ind./mL and 2.84pugC/L in September. A total of 64 ciliate species belonging to 31 genera were
identified, and no great change was observed in species composition in the three months. The abundance and biomass of
ciliates were 2282ind./L and 8.93ugC/L in June, quickly dropped to 933ind./L and 3.92pugC/L in August, and boost up to
2319ind./L and 6.55ugC/L in September. The productivity of ciliates was 12.74, 7.39, and 7.79ugC/(L-d). Copepod nauplii
occurred in June and August in mean abundance of 10.59ind./L in June and 8ind./L in August. Both biomass (0.08pugC/L)
and productivity (0.032pgC/(L-d)) were much less than those of ciliates in August. Therefore, ciliates dominated the
biomass and productivity of nano- and microzooplankton during N. nomurai bloom in the southern Yellow Sea, and were
affected by the giant jellyfish directly, or indirectly in cascading effect.

Key words Yellow Sea; giant jellyfish; ciliates; flagellates; nanozooplankton; microzooplankton
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