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Zooplankton ecology near the Tianwan Nuclear Power Station

WU Jianxin'** | YAN Binlun'?, FENG Zhihua'?, LI Yu'"*, XU Jiatao'*, LI Shihu'*, SHEN Xin'?

1 School of Marine Science and Technology , HuaiHai Institute of Technology, Lianyungang 222005, China
2 Jiangsu Key Laboratory of Marine Biotechnology, Huaihai Institute of Technology, Lianyungang 222005, China

Abstract . Zooplankton are a secondary producer in the world’s oceans. Changes in the species assemblage or abundance of
zooplankton has a direct impact on both primary productivity and the biomass of fish and other marine animal resources.
Because, zooplankton are a key member of marine food webs, they have been the focus of a number of studies in the Yellow
Sea. However, the majority of these studies have evaluated zooplankton population dynamics at a large scale (e. g., the
entire Yellow Sea). To date, there has been little effort to understand the effect of local anthropogenic activity, such as the
discharge of nuclear cooling water, on zooplankton ecology. We evaluated the species composition, quantitative
distribution, dominant species, and community structural characteristics of zooplankton at 14 inshore sites near the Tianwan
nuclear power station (34.62°—34.76°N,119.46°—119.66°E) in August 2009. We identified 43 species belonging to
10 groups, including 5 species of Protozoa, 17 species of Hydromedusae, 2 Ctenophora, 2 Cladocera, 11 species of
Copepoda, 2 Mysidacea, 1 Sergestidae, 1 FEuphausiacea, 1 Chaetognath, and 1 Urochordata. The abundance of
zooplankton ranged from 99 to 2546 ind/m’( mean 834 ind/m’). The most abundant group were the Hydromedusae followed
by the Copepoda. Twelve species had a dominance index ranking of >0.02 within the study area. Among these, Obelia

spp. , Acartia pacifica, Centropages dorsispinatus, Penilia avirostris, Otkopleura dioica, Calanopia thompsoni, and Sagitta

ELTH . HEARPIEES (FFEISE) WHITIH (40906054 ,906067 ) 3 117544 17 A= Yy H AR 1 8 1 S0 6 28 3 4 W Bh 0T H (2008 HS005 )
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crassa were the primary dominant species ( dominance index; 0.804, 0.586, 0.569, 0.485, 0.197, 0.140, and 0. 116,
respectively). The amplitude of the index varied significantly ( species: 9 to 17, richness: 0.913—1.770, diversity index:
1.170—3.212, evenness index: 0. 369—0. 803 ) suggesting the community structure was instable. The mean diversity
index of zooplankton was 2. 188, the mean richness index was 1.336, and the mean evenness index was 0. 587.

Water temperature and the abundance and the number of species were significantly correlated ( P<0.05) ( correlation
coefficients; —0.615 and -0.574, respectively; P<0.05). We observed a significant relationship between the number of
species and the diversity, richness, and evenness indices ( correlation coefficients; 0.730, 0.759 (P<0.01), and 0.552
(P<0.05), respectively. There was a reduction in the number of zooplankton species as the temperature increased. We
found a significant negative correlation between ammonia nitrogen content and water temperature and between ammonia
nitrogen content and the number of species. Increases in temperature lead to increased ammonia, resulting in a decline in
the number of zooplankton species. Thus, we hypothesize that increases in water temperature due to discharge of nuclear
power cooling water have caused a decrease in the zooplankton community diversity, richness, and evenness indices in the
nearshore region around the Tianwan nuclear power station.

The zooplankton diversity index has since been adopted to assess water quality around the Tianwan nuclear power

plant. Monitoring results suggest a low level of water pollution.

Key Words: zooplankton; community structure; Tianwan Nuclear Power Plant; environmental factors
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Fig.4 The proportion of each group of zooplankton

BEBEFENHE R

List of marine zooplankton species

HH¥ Groups YIFh Species

ZHB¥ Groups

PFf Species

JRAE B Protozoa HOARINAR B Tintinnopsis radix HiZk#:2 Ctenophora  JINJKEE Beroe cucumis
M E D MSH Favella panamensis BRIEM Mi /K EF Pleurobrachia globosa
A5 T U4 1L Tintinnopsis tocantinensis K42 Cladocera B52333% Penilia avirostris
/NG 5E L Stenosemella parvicollis JEJHE = ff1 3% Evadne tergestina
SEFZE B Codonellopsis mobilis K £ Copepoda B 1K % Labidocera euchaeta

FKUEIKEE PRI SEWIKEE Clytia folleata WA ff1 7K %& Labidocera bipinnata

Hydromedusae K KB Moerisia Lyonsi KL 4k K # Acartia pacifica
WFIKEE: Amphinema sp. XU 254K 7 Acartia bifilosa
KT IEIK S Turritopsis nuiricula v [RYiHEK % Acartia clausi
HERIKEE: Obelia spp. KK K FE Calanopia thompsoni
2EERARIK B Phialidium hemisphaericum K F R ME 817K 3K Oithona brevicornis
MK EE Phialidium sp. INUFF K F Paracalanus parvus
822 F1F- 7K B Eirene ceylonensis 9% MR 7K Centropages tenuiremis
$EIKEE Euphysa sp. BE R KF Centropages dorsispinatus
WT-7KEE Amphinema dinema HAFIREIKE Coryeaeus japonicus
AR KB Phialucium taeniogonia BRIFZE Mysidacea KAFHIGEAT Acanthomysis longirostris
RIS KEE Phialidium carolinae H AR AR Neomysis japonica
GBI EE Phialidium virens BEIF Euphausiacea  "EARBEUF Psudeuphausia sinica
B IKEE: Lovenella assimilis PRIF2 Sergestidae HE EIF Acetes chinensis
FI K EE Euwtima sp. FE5i2 Chaetognatha  58H:H7 B Sagitta crassa
FIEMIKEE: Phialidium discoida BRI SEAR{ESE W Oikopleura dioica
pa /NG IK B liriope tetraphylla Urochordata

2.4 IFlrsh LR R

BV A T S P RS RNE (RFEE Y>0.02) 2k 12 i EBEARHARSE (EFEES0. 1) JEAREIK
By RCFPESTRROK T 1 K 28 | 5 AR Sk 3 S AR A R 7 IR R K S SR L AR 2

0. 804 .0.586.,0.569 ,0.485.0.197.0.140 0. 116,
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2.5 A BRI RN T

AFRFEE AV B A S HABRES, M 0.34 mg/L, HELTE S1-3, 5%AKH 0. 03 mg/L, i BL7E S5-2
S22 4 0. 14 mg/L; 207 ) (SPM) & i 5 5 8 56. 8 mg/L, HBLAE S1-1, &K N 25. 4 mg/L, HHAE
S44 SE3 N 38.3 mg/L; IR A S E R N 8. 81 mg/L, INAE S4-3 Mk N 6. 86 mg/L, HHFLLE S4-1, 11N
7.64 mg/L(K3) , AFEBEAAIKER (E 3) FUKERA R 25 A E 32, TR % 11m, e ik AL 7E S1-1 A
S2-1, 1R 5 m; KIE N 26.6 °C,7E S1-3, 5/l }y 25.3 °C 7 S5-1 852 S5-3(F£2),

R2 FEMEY FEEEH EMSHEER HHE KBKR

Table 2 Abundence,species number, richness indices, diversity index,evenness, water temperature and Water depth

uf FRE/ (/) FEE(S) FEEERE(D) SHUEREH)  BNE) K/ C KT/ m
Station Abundance number of species Richness index  Diversity index ~ Evenning index water temperature Water depth
S1-1 889 12 1.123 1.937 0.540 26.2 5.0
S1-2 418 10 1.034 1.670 0.503 26.4 6.0
S1-3 434 9 0.913 1.170 0.369 26.6 7.0
S2-1 527 17 1.770 2.935 0.718 26.4 5.0
S22 372 16 1.757 3.212 0.803 25.8 6.0
S3-1 99 12 1.661 2.658 0.741 26.0 10.5
S3-2 161 11 1.364 2.513 0.726 26.0 11.0
S4-1 274 12 1.358 2.111 0.589 25.9 8.5
$4-2 452 11 1.134 1.676 0.485 25.7 8.5
$4-3 877 11 1.023 1.567 0.453 25.7 9.0
S44 1786 13 1.111 1.384 0.374 25.7 9.0
S5-1 720 17 1.686 3.117 0.763 25.3 9.0
S5-2 2546 17 1.414 2.138 0.523 25.3 10.0
S5-3 2126 16 1.357 2.550 0.637 25.3 10.0
THE 834 13 1.336 2.188 0.587 25.9 8.2
®3 REHUER.BZFUWMTHEBRESE/ (ny/L)
Table 3 Ammonia nitrogen, suspended matter and nitrites content of sampling stations
Y7 Station  S1-1 S1-2 S1-3 S2-1 S22 S3-1 S3-2 S4-1 $4-2 $4-3 S44 S5-1 S5-2 S5-3
HA 0.28 0.31 0.34 0.04 0.03 0.30 0.18 0.07 0.07 0.11 0.05 0.07 0.03  0.06
EEY 56.8 52.6 50.6 35.2 32.6 33.2 27.8 36.4 40.0 43.8 25.4 26.4 39.6  35.4
RIATY7EN 18.2 22.5 22.6 24.0 25.0 21.6 20.5 21.2 20.6 19.3 20.0 19.4 17.7 19.4

Z%: Ammonia nitrogen; VF4): Suspended matter; W AHER EL : Nitrites
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ZH BTSN IR, A2 A Wy i 20 B il SR fa S e
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2546 A~/m®  HBLAE S5-2, B SR IT R E AR G i E B . BR/ANRSED TE 2006 4R 8 H X £F Lt K 48
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