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S E YRV EA KT YR E AR, TR LN E ST
S FF B (DIN, B s ), 1A K650 B0 880U 5 4% 958 B % 89 % o8 (T,
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KR Fesha, BEEM TR, WA BT, ELE

Environmental control of zooplankton community structure in Tangshan Bay, China. LI Zhi-
wei' ", CUILi-tuo® ('College of Ocean, Agricultural University of Hebei, Qinhuangdao 066003, He-
bei, China; *Hebei University of Environmental Engineering, Qinhuangdao 066004, Hebei, China).

Abstract; In order to study the relationship between zooplankton community structure and environ-
mental factors in Tangshan Bay, the zooplankton community structure and environmental factors
were investigated in 2015 April (spring), July (summer), October (autumn) and December
(winter) . The temporal and spatial variation of zooplankton community structure and its main envi-
ronmental driving factors were analyzed by means of multivariate analysis and correlation analysis.
The results showed that the main environmental factors affecting the abundance of zooplankton in
Tangshan Bay were DIN, SS, temperature and Chla. Multivariate analysis indicated that DO, tem-
perature and Chl a were the principal factors driving spatial differentiation of zooplankton community
structure in Tangshan Bay. In different waters of Tangshan Bay, the environmental factors affecting
zooplankton community structure were different. The main influencing factors were physical variables
for Laoting and Sandao sea areas, while chemical variables for Caofeidian sea area, respectively.
The results revealed the zooplankton community structure was more influenced by chemical variables
(DIN, SRP) in sea areas heavily affected by human activity, while it was more influenced by phy-

sical variables (T, SS) in sea areas less affected by human activity.

Key words: zooplankton; community structure; pollution effects; driving factors; Tangshan Bay.
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Fig.1 Distribution of sampling stations in Tangshan Bay.
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Table 1 Dominant species of zooplankton community in different sea areas of Tangshan Bay

Z=7 Season = Laoting — 1 Sandao # 42 fa] Caofeidian

K WK IEEIK T Oithona similis (43.4%)  FEEFWHIKF Centropages abdominalis (56.8%) /MUK Paracalanus parvus (43.0%)
Spring WELEIK & Acartia bifilosa (13.9%)  #AEHFH Sagitta crassa (8.4%) WE Ytk F Acartia bifilosa (15.9%)
ES WKL EIKF Oithona similis (33.5%) /IMUFTKF Paracalanus parvus (45.9%) IINUFT K E Paracalanus parvus (41.4%)
Summer NI K Paracalanus parvus (17.6% ) WEYjHRIK T Acartia bifilosa (19.4%) WE Ytk F Acartia bifilosa (8.3%)
B WG SI/KF Oithona similis (40.4%) /N /K F Paracalanus parvus (53.1%) W Noctiluca scintillans (57.1%)
Autumn N K Paracalanus parvus (25.9% ) 5857 . Sagitta crassa (11.2%) INUFT K F Paracalanus parvus (11.5%)
K W NE SI/KF Oithona similis (36.6% )  SEH-H7 H Sagitta crassa (33.6%) /IMUFEIK & Paracalanus parvus (33.0%)

Winter G ET AL Sagitta crassa (22.2%)

NI K & Paracalanus parvus (21.3%)

SCHET B Sagitta crassa (17.2%)




3800 Mo OE R ¥ O 28 &
0.6 o 5:'% Laotmg
a [ ] Eﬁﬂ@ Caofeldlan
a a
2 2
o ® -
E =g
o Y e Z
[a] [a)
6 -
5L a
—_ a a - b
gb i < E 4 b i
* a
£ -
HE o ¢
o g g b
ll
33.0
b b 2 ?oa
a
_ 325+ a a b
®o =" a b
. #
320 a
b
31.5 . . .
a
a a
£
M e
% E -
a &
0 , , , 0 , , ,
&2 Spring  HZ Summer FkZ Autumn 42 Winter #Z Spring X2 Summer #kZ Autumn 42 Winter
B2 R RS = A A e A R R ARk

Fig.2 Environmental variables of Laoting Sea, Sandao Sea and Caofeidian Sea in Tangshan Bay.
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Fig.4 RDA ordination diagrams of zooplankton abundance and environmental variables in four seasons in Tangshan Bay.

DIN: JEHLA Inorganic nitrogen; SRP: {EPEBEEREL Soluble reactive phosphorus; DO %5 f# 4 Dissolved oxygen; COD: k27 5 & Chemical oxygen
demand; S; #J¥ Salinity; SS: BIVEH) Suspended solid; SRSi: {iPEREBREL Soluble reactive silicate; Chl a; M%4%% a Chlorophyll a; T: 7Kl Water

temperature.
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Table 3 Ranking of environmental variables that signifi-
cantly influenced the community structure of zooplankton in
Laoting Sea area

7 fRReER  ERE P F
Season Explanatory Variability
variable explained
H7E T 0.43 0.002 12.13
Spring SRP 0.12 0.002 4.71
DO 0.04 0.010 4.30
ES SS 0.39 0.002 7.72
Summer DO 0.20 0.006 5.51
DIN 0.08 0.012 2.42
®E SS 0.45 0.002 10.12
Autumn SRP 0.07 0.002 6.01
Chl a 0.07 0.006 3.81
B T 0.41 0.002 5.12
Winter Chl a 0.13 0.002 4.05
S 0.08 0.010 1.86

*4 BEVINZ=BiSEIFREMESREMNINER THF
Table 4 Ranking of environmental variables that signifi-
cantly influenced the community structure of zooplankton in
Sandao Sea area

&S fRkeEht  ERE P F
Season Explanatory Variability
variable explained
T DO 0.33 0.002 5.13
Spring SRP 0.12 0.002 3.78
DIN 0.11 0.012 3.05
ES SS 0.43 0.002 4.28
Summer DIN 0.11 0.002 3.15
DO 0.05 0.018 221
®E SS 0.44 0.002 6.81
Autumn T 0.12 0.002 4.89
Chl a 0.12 0.006 3.67
CoD 0.07 0.010 2.34
EES T 0.41 0.002 6.51
Winter Chl a 0.13 0.002 4.25
COD 0.06 0.010 2.18

(F5) kL, YR ZIE R0 2R 5= 1 R = 5 ¥
SR SR v A A R R A R R
Wi G e VAR P i SIS ZE R A B R (R 6)

®5 REXNMERE@GEFRIVEELEMANRERTF
HeF

Table 5 Ranking of environmental variables that signifi-
cantly influenced the community structure of zooplankton in
Caofeidian Sea area

=5 f R ArE A Ef R P F
Season Explanatory Variability
variable explained
H DIN 0.52 0.002 10.41
Spring SRP 0.12 0.002 3.43
Chl a 0.04 0.012 3.05
SRSi 0.03 0.016 2.19
ES SRP 0.33 0.002 10.92
Summer Chl a 0.14 0.002 3.51
SRSi 0.14 0.018 2.21
SS 0.04 0.018 1.78
B SS 0.36 0.002 6.81
Autumn Chl a 0.17 0.002 4.89
DO 0.04 0.006 3.67
S 0.04 0.010 2.34
COD 0.04 0.008 1.88
&7 DIN 0.42 0.002 4.28
Winter Chl a 0.12 0.002 2.95
SS 0.08 0.006 2.46
DO 0.06 0.010 2.18
SRP 0.02 0.018 1.89

F6 EEZEFHWE WFEMEMERINFHMBEELE
MBS

Table 6 Total variablity explained by physical/chemical/
biological variables on zooplankton community structure of
each sea area in four seasons

530 AR Variability explained

Sea arca = SESN EpEe
Chemical Biological Physical
variable variable variable

K= Laoting 0.51 0.20 1.68

= &% Sandao 0.85 0.25 1.40

B¢ i Caofeidian 1.75 0.47 0.49
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