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Fig. 1 The location of sampling stations
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Table 1 List of zooplankton species

5 L P T SCA B A Rt HE &S
1 RSB EE Clytia hemisphaerica T W sh - +
2 H K Obelia spp. IS + +
3 SEERER KB Eucheilota menoni IR E Y + +
4 By 2L Eirene ceylonensis IS + +
5 JRK B Beroe sp. Fiik B + +
6 BRI 7K Pleurobrachia globosa MizKEE + +
7 T K 3% Centropages dorsispinatus B - +
8 948 R K 2% Centropages tenuiremis B - +
9 BRI B K 2% Labibocera bipinnata s + +
10 KV-FEY R K % Acartia pacifica s + +
11 K LK Calanopia thompsoni Y sh - +
12 PG KIRSIK % Corycaeus affinis B - +
13 IR Paracalanus parvus Y sh - +
14 FURIR K& Labibocera euchaeta s + +
15 AR KR Calanus sinicus WY + +
16 KRR E Labibocera sinilobata WY - +
17 SR Sagitta crassa B i) + +
18 A A Thalia democratica R + -
19 NI Doliolum denticulatum R - +

20 SRR Oikopleura dioica BRI + +
21 BefEZe4h ik Copepoda larva TR R - +
22 & RETCL) Nauplius larva(Cirripedia) TRIESN R + -
23 PN SN Zoea larva(Brachyura) TR R + +
24 ZERYE Polychaeta larva TRIESN R + +
25 (YRS Gastropoda larva TR R - +
26 TSI Echinopluteus larva TRIESN R - +
27 KR4 Macrura larva TR R + +
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Table 2 Taxa composition of zooplankton
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Fig. 2 Horizontal distribution of zooplankton biomass

119.35° 119.40° 119.45° 119.50° 119.55°E

1350 2103
o O

113.9 111.6
o o
1782 1058

15.0 °

105.8
)

EF O #FJ/(ind. m™)

3 W sh ) WA

Horizontal distribution of zooplankton abundance

Fig. 3

119.35° 119.40° 119.45° 119.50° 119.55°E

35.20° | 35.20° |
N N
2.56 1.94
35.15° | 7 O 35.15° | o
35.10° 4 35.10° J
O MR % O ZHEMFREL

K4 TSI Z AR R () T A

119.35° 119.40° 119.45° 119.50° 119.55°E

35.20°
N
5208
35.15° A
35.10° A
O &¥i /(mg-m™)

119.35° 119.40° 119.45° 119.50° 119.55°E

35.20°

35.15°

35.10°

O FJ¥/(ind.- m™)

119.35° 119.40° 119.45° 119.50° 119.55°E

Fig. 4 Horizontal distribution of Shannon-Weaver diversity index (H")

119.35° 119.40° 119.45° 119.50° 119.55°E

e
35.20° (’ 35.20° |
N ) on 0.81 N
__;%&90 0.81
35050 | A s Vs 092 0 35.15° |
il ‘Lj 0,898 O
sk O 092
[0
35.10° | LA 35.10°
)
O H5 ERE

Kl 5 sl A AR R () P A A

Fig. 5 Horizontal distribution of Pielou’s evenness index (/)

FEEIEH(D) N 0.64~1.18, -3 H 0.85; Fk F= K

0.67~1.69, 3410 1.21, & 2 A 15 10 WL 6.

119.35° 119.40° 119.45° 119.50° 119.55°E

O ¥4 &R

kb, FEHEFETEEED)RTKSE, F

FH A SRR R B R B()) =T R .



84

MAEEd 4445

119.35° 119.40° 119.45° 119.50° 119.55°E

35.20° &3
N
1.18
35.15° @]
35.10° -
O FEERE

Kl 6

119.35° 119.40° 119.45°

=

119.50° 119.55°E

A
35.20° i rl69
N < | o) 097
0:99-0.96 139
T .
35050 | Bl 1 G
i vz & 0
sk . 146

35.10°

O FH R

VR S - 5 AR K (D) F 1 4

Fig. 6 Horizontal distribution of Margalef’s species richness diversity (D)

KA LR A A 2 R 45 R (HY) e B i e T
JLHR, Bk = I A 2 R AR RO R T i A BRI
A A 2 5 BE AR R () AR I3 A1 L 00T e T A TR
P B FP A F W IR EU(D) R, B A
P R P A T e e AL

Z LR RO I T AR S IRV T T B8 4,
A R DA R AR AN R G A BR AR BE AR BR 0. BRI
T 45 00 MR A 22 A A R N K AR W 2 R R IR A
(D=H"J) 53} 5 A58 9% . MR . BRI Z= 0 A 1 45
A, 0 RS A Ml DX T 1 s i 2l 0 4 22
PEARBGHAT ST AV 20, A R T 0 25 U0 T e v
FEPREI 9, B AT i sh W) 2 R (E
XN 2.0, ZREPEEOY SE G0N T 4%, 55 b 2 R
PEBCUS s BT & 1P sh W) AR R 1.4, 2
FEVEVEAN SR 00 11 9%, 25 Gl IR 2 REPE— L, 45 07

MM EE R IL3R 4,
35 BEEXIS

XA K 2 45 TR A sl 7 PR U Bl W) R 28 A
7 CLUSTER R 273047, 25 R WL IK 7. 7E 52% B AH AL
FE I, 2R A R 10 A 8 2 5 A7 V7 Ui 3l W Xl oy
J 3 ANEEYE, BEVE 1AL S LO3 37 . L10 B, L12 ¥
A, BEYE I AU % LO6 vk 7 . L1335 32 . L15 vk 7 .
LO9B ¥ {37, BEV& TIT 40 2 LO2 vl {37 . LO7 ¥4 {7 . L14 ¥
I o 3 RS 9 0] 22 S A0 3 B AR R AT A K B
BB ER K BE K EE . SR 3 o | % R 4 6 A,
T4 A i R ISR g 4

1E 39% B AHLEE I, K5 Bk 22 08 A0 g 3k 10 8 A
Sl LB I BE S R A 3 A RETR, BEVE 1AL T L02 uh
£, L12 347 . L14 %547, L15 3547 . L09B i fir, #EV%
IT A 7 LO3 35457 . LO6 3 v . LO7 3 {7, Ff ¥4 T 40 %

R4 BEEBEHZHEDMEHELEEY
Table 4 The diversity index of zooplankton in monitoring areas
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EZ 2 cxiti(0:4) WG BED,) SR E2E it (078) W) BIED,) Sy gk
L02 1.86 0.72 13 i 3.03 0.85 2.6 R
L03 2.10 0.81 1.7 LR 1.07 0.38 0.4 R
L06 2.58 0.81 2.1 LR 1.79 0.64 1.1 ZRE—
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L09B 2.56 0.81 2.1 LR 1.94 0.56 1.1 ZRE—
L10 2.65 0.95 25 LR 0.85 033 0.3 LR
L12 2.28 0.98 22 LR 2.09 0.63 13 ZRE—
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Fig. 7 Similarity cluster analysis of zooplankton community
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Study on the community structure of zooplankton in the sea area near the
north operation area in the Lanshan Port of Rizhao Port
in spring and autumn

Zhang Liang *, Su Kai'?, Zhang Shaoping*, Sun Bin'?, Pu Sichao'?, Wang Junjian"?, Ji Yinglu"?

(1. Shandong Provincial Key Laboratory of Marine Ecology and Environment & Disaster Prevention and Mitigation, Qingdao 266061,
China; 2. North China Sea Marine Forecasting Center, State Oceanic Administration, Qingdao 266061, China)

Abstract: Based on the investigation data of zooplankton in the sea area near the north operation area in the Lan-
shan Port of Rizhao Port in May (spring) and October (autumn) 2015, the community structure characteristics of zo-
oplankton was analysed in this paper. The results showed that 20 species and 7 taxa of zooplankton were found in
the two seasons, including 12 species and 4 taxa in spring and 19 species and 6 taxa in autumn, the average abund-
ance of zooplankton were 128.1 ind./m’ in spring and 103.3 ind./m’ in autumn, the average biomass (wet weight) were
1 129.9 mg/m® and 954.3 mg/m’, the average Shannon-Wiener diversity index (H'), Margalef’s species richness di-
versity (D) and Pielou’s evenness index (J) were 2.39, 0.85, 0.87 in spring, respectively, and 2.01, 1.21, 0.62 in au-
tumn, respectively. In spring, the dominant species were Sagitta crassa, Calanus sinicus, Labibocera euchaeta,
Acartia pacifica, Pleurobrachia globosa, while in autumn, the dominant species were Acartia pacifica, Doliolum
denticulatum, Sagitta crassa, Labibocera euchaeta. Cluster analysis showed that the zooplankton in the investiga-
tion area could be divided into three groups. This study could provide important basic data for further study of zo-

oplankton community structure in the coastal waters of Rizhao.

Key words: Lanshan Port of Rizhao Port; zooplankton; community structure; diversity; dominant species
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