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Tab.1 Zooplankton composition in the Changli coastal region of Hebei Province
oo% i i , G
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
B sh#1] Coelenterata
WA K EE Phialucium taeniogonia PTAE + + + + +  + + +
VUKL 4 K EE Proboscidactyla PROB + + + + + + + + + + + + + +
ER AL fgs 7K £ Pleurobrachia globosa PGLO + + + + +
DR B K Euphysora bigelowi EBIG + + + + + + + + + + + +
W 1L AR K BE Phialidium chengshanenses PCHE -+ —+ —+
B 22 KB Eirene ceylonensis ECEY + + + + + + + + + 4+ + +
E%Wizh¥® Chaetognathe
PO B Sagitta crassa SCRA + + + + + + + + + + + + 4+ + + +
HENR 2 Mysidacea
KB RIEER Acanthomysis longirostris ALON -+ + + + + + +
1 &£ 2% Copepoda
FAEYT K & Calanus sinicus CSN + + + + + + + + + + + + + + + +
INUFF K & Paracalanus parvus PPAR + + + + + + + + + + + + + + + +
WE Y kK & Acartia bifilosa ABIF + + + + + + + + + + + + + + +
KAV YR K % Acartia pacifica APAC + + + + + + + + + +
P HE 1K % Oithona similis OosIM + + + + + + + + + + + + + + + +
SR ALY K & Paracalanus crassirostris PCAR + + + + + + + + + + +
H I JE fi K %% Labidocera euchaeta LEUC + + + + + + + + + -+
W& &1 B ) 7K #& Centropages abdominalis ¢capD + + + + + + + + + + + + + + +
KBS K & Eurytemora pacifica EPAC + + + + -+ + + + + + + + +
35 B R K 3 Centropages tenuiremis CTEN + + + +
INBAR K & Microsetella norvegica MNOR + +
ST 2% SR 81K & Corycaeus affinis CAFF + + + + + + 4+ + + + + + +
W SN Tunicata
KB Oikopleura longicauda OLON + + + + + + + + + -+ +
T4 B Pelagic larvae
JEH5 4 4& Nauplius larva NAUL + + + 4+ + + + + + 4+ + 4+ + + + +
KB Z4 . Macruran larva MACL + + + + + + + + + + + + + + + +
4 B4 Brachyura larva BRAL + + + + + + + +
2 B4R Polychaeta larva POLL + + + + -+ + + + + + + + + +
M8 L 254 . Gastropoda larva GASL + + + + + + + + + + + + + 4+ + +
W5eZ 4 i Lamellibranchiata larva LAML + + + + + + + + + + + + + + + +
LKL Cirripedia larva CIRL + + + + + + + + + + + 4+ 4+ +
3P i 44 #L Bipinnara larva BIPL + 4+ + + + + + +  + +
{f-f1 Fish larva FISL. + + + +
fi bl Fish eggs FISE + + + + + + + + + 4+ + + +
TE RN R AR TR,
Notes: “+”denotes observed species or taxon in spring and summer,
2 ALLERERESHENRIVABMREREE
Tab.2 Dominant zooplankton species in the Changli coastal region of Hebei Province
I i B R s
FRE/ % MBI/ RPEE FE/ 0 WBUEER/ % RRE
o oH: 5 A Sagitta crassa SCRA 0.423 87.50 - 3.782 100 0.038
HAE¥T K% Calanus sinicus CSIN 2.428 100 0.024 0.028 56.25 -
NUATKE Paracalanus parvus PPAR 6.399 100 0.064 30.171 100 0.302
WY bk K % Acartia bifilosa ABIF 61.845 93.75 0.580 6.285 93.75 0.059
KA K & Acartia pacifica APAC - - - 4.324 62.50 0.027
WA SIK % Oithona similis OSIM 14.600 100 0.146 1.213 100 -
W5 41 W 3 K F& Centropages abdominalis CABD 11.728 93.75 0.110 0.215 18.75 -
W% KIRGIIK & Corycaeus affinis CAFF 0.056 62.50 - 2.722 93.75 0.026
KRB 2 H Oikopleura longicauda OLON - - - 2.330 93.75 0.022
ZE LYK Polychaeta larva POLL 0.034 62.50 - 2.099 100 0.021
WA B Lamellibranchiata larva LAML 0.173 87.50 - 41.448 93.75 0.389

RN LR <2002,

Notes:“~"denotes dominance <C0.02.
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Horizontal distribution of Paracalanus parvus abundance
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Tab.3 Diversity indices of the zooplankton community

in the buffer and core areas of Hebei Province
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Z X Bl IX ZE o IX B X
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Fig.6 Variations of the Shannon-Wiener diversity index, Pielou evenness index and Margalef richness index of

zooplankton community at different sampling stations in spring and summer
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Tab.4 Regression analysis of physical-chemical parameters

with density and biomass of zooplankton

o

7]

LI F =
R P R P
%% DO 0.029 0.875 0.623 0.000* *
R pH -0.065 0.722 0.157 0.391
HES 0.185 0.311 0.274 0.130
KIERC WT -0.064 0.729 -0.567  0.001*"*
BEUIE T -0.214 0.239 0.218 0.230
M2t % a Chl-a  —0.077 0.676 ~0.497  0.004 *
fb2E i CODM, 0.289 0.108 0.004 0.984
WAEHRE: NOz  -0.114 0.533 -0.360 0.043*
AR NHi ~0.046 0.801 -0.472  0.006"
iR+ NO3 0.072 0.694 0.335 0.061
kR EE DISI 0.060 0.745 -0.602  0.000**
iR £ DIP 0.112 0.540 -0.516  0.003**

.0 i P<<0.05; " . P<C0.01,

Note: *

means a significant correlation at the level of 0.05;

** means an extremely significant correlation at the level of 0.01.
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Zooplankton Community Structure and Its Relationship with Environmental Factors

in the Changli Coastal Region of Hebei Province
YANG Sen, LIU Xian-bin, DENG Yuan-gao, LLIU Zhan-guang, ZHAOQO Xing-gui

(Tianjin Marine Environmental Protection and Rehabilitation Engineering Center,

Tianjin University of Science and Technology, Tianjin 300457,P.R.China)

Abstract: Changli Golden Coast Nature Reserve, located in eastern Hebei Province, is the primary habitat
of amphioxi. It is a typical coastal region, suitable for studying coastal ocean dynamics and sea-land chan-
ges and providing important ecological, scientific and aesthetic services. In this study, we analyzed the sea-
sonal dynamics of the zooplankton community in the Changli coastal region and explored the relationship
between the zooplankton community, environmental conditions and fishery productivity. The study pro-
vides basic data for habitat conservation of amphioxi and scientific evidence for the rational development
and utilization of coastal biological resources. In May (spring) and August (summer) of 2016, a zooplank-
ton community investigation was conducted at 16 sampling sites (Sites 1 —9 in the buffer area and Sites 10
—16 in the core area) in the Changli coastal region, including species composition, abundance, biomass,
diversity, and spatiotemporal distribution of zooplankton. Twelve conventional environmental factors were
determined simultaneously. A total of 31 zooplankton species, belonging to 6 taxonomic groups, were i-
dentified, including 12 Copepoda species, 10 pelagic larvae species, 6 Coelenterata species, 1 Mysidacea
species, 1 Chaetognath species and 1 Tunicata species. The abundance and biomass of zooplankton varied
significantly in spring and summer. The average abundance and biomass of zooplankton were higher in
spring (4 706 ind/m?® and 138.2 mg/m?®) than in summer (4 239 ind/m?® and 13.5 mg/m’). Spatially. zoo-
plankton abundance and biomass in spring and winter were higher in the buffer area than in the core area.
The dominant species in spring were Acartia bifilosa , Oithona similis, Centropages abdominali, and Pa-
racalanus parvus. The dominant species in summer were Lamellibranchiata larva , Paracalanus parvus ,
Acartia bifilosa » and Sagitta crassa. Paracalanus parvus and Acartia bifilosa were dominant in spring
and summer. The Shannon-Wiener diversity index (H’) and Margalel richness index (D) were higher in
summer (1,94 and 2.18, respectively) than in spring (1.71 and 1.80, respectively). Canonical correspon-
dence analysis (CCA) showed that salinity, temperature, nitrate and transparency were the primary envi-
ronmental factors affecting zooplankton community structure. Finally, a comparison of our results with
historical data showed that zooplankton abundance and biomass have declined in the Changli coastal region,
but the dominant species have remained relatively stable.

Key words: Changli coastal region; zooplankton; environmental factors; canonical correspondence analysis

(CCA)



