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1 A5
1.1 KBS

F 202048 H20—22 H.29H,9H22 H. 28 H
(BT ST R R A R TR Y, et 8 AR
SEE(E 1), SRR 6.0~35.0 m. FRIEEIHIR
KT B R OE AU 0.20 m?, MEh CQ14
fifi28) A K 1 e A (R T RLA 0.08 mP, 41

W K K B A

&1

JFi ok CB36 iR R4, il FHIRIE I 2 m) 2R E
BRI, SRR 5% R SR K R
7 [T S0 28 JE e IR IR MR ) VO A 25
A P A DGR, SR P B i A AT B0A
500, M dmmisese | T8, IRt
TR SR AR Y B E o AT ST R X 577
Ui sh W RIS A BB A RS R b AT W, A
FEARGR . K. BRI AR R a 55

Fig. 1 Location of sampling stations
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12,1 FE., EYBAREE
FIE YR MR IR LU A BT
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M_;n (2)
niX .
Y_N Jis 3)

K, C SRR T (ind./m®), n Ri% G IF IS
P RF BB (nd.), VORI g K R (m®), M H
SRR A Wi (mg/m®), m IR U s A
HM Tt (mg), YRR ST, n WS § FhF I
SRS (ind.), N ATRIFSIYI R AR (ind.),
SN | TR Sh AR A 7 P BLRAR . SAR
P ¥=0.02 B, INE PR HEF,
1.2.2 Ay EHEH

X F 7 ¢ - 35 3 (Shannon-Weaver) 2 £ 14 75 %
(HH' . Margalef 1255 B35 40 (D) H Pielou 4
S BE 8 (NIRRT Bh W BV A ) 2 RE ST

N 25
°30" 1 eA2
36°0'
35°30° WA
o P
120°0" 120°30" 121°0’ 121°30'E
KA
N
S
H'=-YPilog, Pi, 4)
i=1
S-1
D= , (5)
log, N
Hl
= , (6)
log, S

Krh, HAFR-T IR RS, oS § FagA
REU(n) 5 BAEREU(N) I HAE (n/N), D R+ & BEFR L,
S ARESh R BRI E B, T RIS SR
123 WiFhYEE. 2YEREZHEESR

K HI ArcMap 10.4.1 FAFRTRAS IR F B2
AW S AR - TG 93 A R O AT L 25 1
1.2.4 Y ZHEETH

W T T S VR S 22 R R SR B RNV R 2
FEME BRME(D,=H' <) 5 D54, D,<0.6, A 14
(ZREMEDS), 0.6<D,<1.5 W I H(EHNE—K), 1.6<
D,<2.5 WIH(ZHYERLF), 2.6<D,<3.5 NIV
EREER), D35 M V(SRR £E). R
VR A A 45 R, R AR S I R R R Y

Marine Sciences / Vol. 46, No. 8 / 2022 89



HEIRkE REPOATS

O3 O BT AU 0 U B W i 2 R AT R
W #r .
1.2.5 BEEX5

K H PRIMER 6.0 "1/ CLUSTER #H X} 77 i 5y
WIREVR BT RIS, IF AT MDS bR)F 400 . 7R
TRV G5 R S AT IsE SRy 2D B2 oG v 435 44 1 1
P, e LRUERT AT RN T 1% %, (B AR EH:
HFE AR — Sl AR 32 B KT 3% . SR ah ) 3= B %k
P2 IR 7 iR AL FbRHEAL S, DL Bray-Curtis AHALL
PR R Bk SRl A AR UM AR B, SRS R AR g 26
O3 MR AE S B YT A, R R R R R B T
ZEAUO), AR B MDS A5 e JERE R A AR L 45
GG K it HECAEAR E B R, 38 e ) R (stress)
B4 3 L T 2 B 5 SR B AT FH AP - stress<0.01, 45852
20 {F; 0.01<stress<0.05, AJ{F; 0.05<stress<0.1, %t
ARTI{E; 0.1<stress<0.2, Z5RASHME, (HFLL4]
TARAFN,

x1 REBBERT

2 ERG44
2.1 KXIKE

2020 4 8—9 H M Er it A BT K 7 L& 1. 4
TR EZ IR 22.40~26.96 C, F¥h 2429 C;
IRIZIREE N 21.64~26.83 C, FH#h 23.25 C; B
JEHR 1.5~12.0 m, F¥R 4.50 m; 32215 U R vk
JEh 6.48~8.05 mg/L, “FH#Ih 7.09 mg/L; IK)ZH#
AJREWE N 521~7.14 mg/L, F¥ K 6.42 mg/L;
FIZEREE R 29.807~31.411, FHk 30.822; JKIZE:
FER 30.800~31.565, V-8 31.240; RIZMEEEK a
BRI 0.332~9.71 pg/L, “FHK 3.45 pg/L; JiE
EM R o REWE N 0.561~3.84 pg/L, FHH
1.98 pg/L. i W FER BE A a3 — 3, Bk 2R
AR, mEEm,; MR o Bk E SR L RiTER,
I8 I A R B A A Vi R R K IR AR TG
A TCHI oA LA .

Tab.1 Environmental factors in the investigated sea area
Wil KE/m 2R KE/C BWHE/Mm  RREREEWERE/ (mg L) g MR o FEWRE/(ugL™)
* 24.97 8.05 30.893 7.23
Al 25.0 3.0
Iis 2251 6.03 31.252 3.84
%+ 26.96 7.20 30.671 1.05
A2 25.0 12.0
i 26.83 5.21 31.462 1.05
A3 6.0 % 25.86 1.5 6.69 30.306 2.01
A4 8.5 % 23.60 2.5 6.91 30.924 3.28
A5 6.0 % 24.26 2.0 6.48 29.807 9.71
* 22.40 7.16 31.411 0.332
A6 32.0 10.0
Iis 21.64 6.91 31.565 0.561
%+ 22.95 7.26 30.957 2.85
A7 15.0 3.0
JiE 22.27 7.14 31.105 3.33
% 23.29 6.94 30.809 1.16
A8 35.0 B 2.0
JEE 23.02 6.79 30.800 1.11

2.2 HF WA R LR
AR IR IR s A 29 Fh(LEk 2), H
HKIEZK R T, 7 SRR 24%; BIKBEEE Pt
P45 2 B, S B 7%, BREE 14 7R
By 48%; FKBEE | B2 b EASRIEHIZA 1 Fh,
A3 BB 3%; A4k, EERTRIE 14 2.
K T R SR 4 B 1) V7 Ui sh ) Fh 2R s £ 1

Pk TTARLR, ok T 28 RR A B Ak 27 Fh o 77 iF
4 14 28, Bk 1B RR AL BN A 24 Ff L IF i 4)
12 26, Hok T AR oK I A R 3R 4 B Y
e sy UAAT 22 B, PPl HOA 12 28, ok T2
RO ok TT 2R R SR A 21 4 3 i sl 0 R 2 4SO T
B8R SN TE W 4 AR R S A A b e, U
IKBE IR AR

90 TEPERLF 12022 4F 1 4F 46 45 1 46 8 31



HEIRkE REPOATS

2 THBNRLERE
Tab. 2 List of zooplankton species
b2 T PLT A B et oK T 2w HK 1AL

1 B3k MR AKBE Clytia hemisphaerica TR IR B2 + +
2 BT MK B Obelia spp. IR B + +
3 UBe 111 75 [CK B Sugiura chengshanense TR K B2 + +
4 % =5 = F KBk Bougainvillia muscus TR R K A2 +

5 U PR AR MEL K B Zanclea costata JKE K B2 +

6 SR 7K B Eirene menoni TR K R +

7 IR E K EE Eucheilota menoni TR K AR + +
8 HAAIKEE Muggiaea atlantica (=% SHEN + +
9 WA KB Diphyes chamissonis KB + +
10 BRI g 7K B Pleurobrachia globosa TS SRS + +
11 HARPT K& Calanus sinicus BB + +
12 NI IK 2 Paracalanus parvus ke 2 + +
13 JEET Ml K & Centropages abdominalis S +
14 983 2 M fil K 2 Centropages tunuiremis RS + +
15 W E Mk 5 Centropages dorsispinatus R + +
16 WU R 7K B Labidocera bipinnata kR + +
17 LS A K Labidocera euchaeta BB + +
18 K E LK E Eurytemora pacifica ke e 2 +
19 KA VE 5 K 2 Acartia pacifica S + +
20 W G K % Acartia bifilosa RS + +
21 UK JE Bk % Oithona similis BB + +
22 W2 KAR B K & Corycaeus affinis kR + +
23 Tk & Harpacticoida kR + +
24 FERTEIK & Tortanus derjugini B2 +

25 B e 3k % Penilia avirostris EEES + +
26 R Gammaridea i SR 2 +

27 s - Sagitta crassa BIE + +
28 SEARAEE R Oikopleura dioica B + +
29 KEMFRER Oikopleura lonicauda & ES + +
30 Be AT R Copepod Nauplius larva AT + +
31 ZEH YK Polychaeta larva R4 + +
32 KXk Macrura larva e i + +
33 WEEH4L Bivalves larva eIzl + +
34 MRISKARY W Megalopa larva paa ez 4 il +

35 SR ISR R Brachyura zoea larva TR + +
36 (RSN Gastropoda larva RS R + +
37 A] 1) 355 407 ot Alima larva ez i + +
38 EREY K Anomura larva e i + +
39 HII=RR) A Bipinnaria larva eIzl + +
40 T R i 4l Ophiopluteus larva TS 3 + +
41 Gl Sl o Phoronis larva ezl + +
42 RENl Fish egg RS R + +
43 frfa Fish larva e +

T 7 FoR s, SHFRRTBH.
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BB PL A FAT SR R SRR R Z BRI,
For oK T B9 9 2R 4 B 00 4Bl 35 F T i 1
Tk I RYR . oKk T 280 0 SR 4 B G 35 v 22 Oy 1R A A
REIFWESh BRI, KRy . BUERRESE, &
JK 1Y 9 3R 4R B 35 Bl 22 0 MR B 852 /0N 64 9 30 s )
S, /NI K & KPR K S XRS5
K, WRKESIKE . T RIRGIKES

2.3 HHBH

AR YR R A S TR U S A R AR 12 Fh,
Yk 4 253k 3), HrhbeEds 6 fh . BifMZds 1 .
KRR 2 R . B R B 2 R, SRR
FEQL A FP UL L 5 O H vk T RS MR 4R 204
PR o9 Fh/2, HROK BRI EFE 10 Fh/2k,
TR S [) 9 70 SR 4 5 1) P Rl G TR [R], ¥R 4

x3 FHEIVABHREMBE

Tab.3 Dominant species of zooplankton and their dominance

e BT A S A “/;;%7]( I A% . ] A °{>’%7k 11 754 %4 | ]
WHRR /% P P ERE/(ind-m”) HIUR% RS FH R/ (ind. -m™)
FAKEE Muggiaea atlantica 38 0.05 12.9
WA KB Diphyes chamissonis 63 0.05 6.9
MUK Paracalanus parvus 100 0.18 139.9
WEHMIRIKFE  Centropages dorsispinatus 38 0.05 19.5
KF-FEY K 25 Acartia pacifica 38 0.02 108.8
MR YK 1 Acartia bifilosa 88 0.03 65.7
PR SIK & Oithona similis 50 0.04 373
P2 KR GIK % Corycaeus affinis 100 0.14 169.8
RN NS ST Penilia avirostris 50 0.07 10.9
R Sagitta crassa 88 0.04 5.6 100 0.09 61.1
L AUNEE Oikopleura dioica 88 0.06 12.1 100 0.12 151.7
KRR R Oikopleura lonicauda 50 0.04 120.9
B TCHTHI I Copepodite Nauplius larva 100 0.02 22.1
EASESAILIN Polychaeta larva 88 0.03 3.7 88 0.03 22.1
KL H Macrura larva 75 0.04 7.5
fa Fish egg 63 0.03 3.9

TE: EHFRARL .

24 AYERFENTFELAH

TS F ¥ A Y R (R E) N 69.5 mg/m’,
Horpok 1 RURSF 354 8 (I8 5 )4 37.7 mg/m”,
TG 4.1~115.8 mg/m’®, AR HIAE A8 5
uli, e thBAE AL S0l (B 2a); oK TR F-1
YR GREFRE)N 1013 mg/m’, JEHJE 19.2~
365.6 mg/m’, FeARAYI R B BAE A8 Sk, i
MAE A3 S5 (E 2b) WP AR A, TR 07
TEsh Wy B SR 2R & TAME, JLE T
PR

TSI LR 569.7 ind/m®, Hirhvkok T %Y
RISEEERE R 128.4 ind./m®, JEFE 2.0~320.9 ind./m’,
AR ITE A8 S, Fermy thIAE Al 53fi(1#] 3a);
K TR RSEEERE N 10109 ind./m’, JEFEJE 15.0~
3556.3 ind./m’, FeARFREHBE A6 530k, fees i BirE

A3 Sui(E 3b). WM, AR F
JE ARSI R AN, AU TR, 54
Yo AR —3%,
2.5 HEZHMWLSH BN

XK T 76 o 93 7 T 764 o) 8] A SR B 1) V2 i
SR T 2 REEFR O TR, TRk T R JE AR AR
(R Bh ) 2 REMEFE B () 2.00~3.75, F-H4 2.87;
K IR 2.40~3.35, SFHh 2.92, i1l
BLULIE 4, WK T Y 5 A I i 3 W 3 0 BE R ()
& 0.47~0.93, FH4K 0.54; oK TARIME 0.60~0.92,
S 0.70, SFHE A IEOLILE 5. oK T AU R
RIS+ W B EU(D) & 1.34~3.04, FHh 2.18;
K TR 1.61~2.56, F4450 2.11, SFfratE i
W 6, KFa3A Bk T 5 W 2 2 R B0 (H)
TR Tz, PR TR A S R AIK Tam iE; TRoK
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Fig. 2 Horizontal distribution of zooplankton biomass
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Fig. 3 Horizontal distribution of zooplankton abundance
N T N T
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0 2.41~2.49 0 2.50~2.87
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B 3 42346 03.00~3.12
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Fig. 4 Horizontal distribution of Shannon-Weaver (H')
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N S N S
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Fig. 5 Horizontal distribution of Pielou’s evenness index (J)
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Fig. 6 Horizontal distribution of Margalef’s species richness diversity (D)
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BE K T BYRAE IR W Sl vl Jl 53k 2 S HET
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MDS EH T 250k 0.03, Z5RA{5 . 76 20%A94H
RLEE 13K TR SR AR (V7 e sh Rl 43 Ry 2 S HETR,
v T A6 AT A8 U, BER 1AL & AR,
MDS Bl E S ZECHh 0.05, 45F a5, RIEERES
Mres RO 7), Hok 1AL, ok 1R R 42 1 1 51
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S B -
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Tab. 4 Diversity index of zooplankton in the monitored areas

. ok 1AM oK 11 R
gL
ZREVERRB(HD)  YWISEW) BIED,)  FHYdER SREMERE BWAEO) BED)  F%ER
Al 3.75 0.74 2.8 L EE 3.35 0.71 2.4 ZRPER T
A2 2.00 0.47 0.9 LA — 3.12 0.66 2.1 ZRPER T
A3 3.42 0.76 2.6 MR 2.85 0.60 1.7 ZREPER T
A4 2.74 0.67 1.8 LRPER T 2.49 0.59 1.5 ZREPE—
A5 2.71 0.69 1.9 LR T 2.40 0.60 1.4 LREPE—
A6 2.49 0.83 2.1 LREPER T 3.31 0.92 3.0 ZHMEFEE
A7 3.46 0.89 3.1 ZHEFEE 2.87 0.75 2.2 ZRPER T
A8 2.41 0.93 2.2 ZRPER T 2.99 0.79 2.4 LR T
15 2.87 0.75 2.2 LR T 2.92 0.70 2.1 ZRPER AT
0T 0T
201 201
S 40t S 401
60t = 601
" st " ot (“1
100+ 1004
— o o =] <t O w o~ O o~ =] <t w on — o
< < < < < < < < < < < < < < < <
DI VA b2
(a) Tk 1 R (b) V&K T B
B 7 FUshY RIS IS4 N, CLUSTER R2545 1
Fig. 7 CLUSTER results of zooplankton community
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//////IAXE\\\\\ ////// 23N / + N
+ AN % / N\
/ \ yd o / \\
// / /// \\\ [ A3 \
f s A+7 \ 4 \\
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t/)/ + A6 / + ) + +
\ / / + < A6 // \
\. / +
— A5 // . /// \\ /
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8 TR Sh RV Pl 2R 4 AL MDS 5 54317 45
Fig. 8 MDS analysis results of zooplankton community
3 iﬁ% PITE— @ R I T M i 00 38077 UiF sh W) 08 B 95 A8 Ak
B AR R A R ST 5 i R sk
3.1 HmsAETHe kR BVORLEATX L, WL3E 5. 5 2006 4F 7 H 1 815

77 3 ) P 2SR AR IS 2l A W i ) 2
AL Iy, Gl I FEAS [ AR B R RO 8 Ak, a]
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WBHETATHE . 5 2006 4F 8 H F 5 &
PRI e, 5 AT R IS T U 3 0 Rl 2R RO T s
s PR EE R Z RSO e PR AR
A ITEA . 5 2016 4F 9 H 7 5 3 2 A 500 PIAH L,
H I R ORE U S W A RO g . ARk
A I T o X R 22 S 0 JE R A DL R LA
Jrifi: (1) SRAEE L A0 & 0 & AR AR A, AS[E
%) R 3l 7 JOT A S B VA YR ) AR 5% 7K ORI TR 7K K B
FAEANTR], — MRS BUR, SRR v B B 2 R 4E #
TSR B B Z . (2) RFEMEAR, &
K I B 3 A ) M A FLAZ A 0.160 mm, WP2 HU 77 iif
AW A FLAR M 0.200 mm, VR ITEAR ) K MR K T
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Zooplankton community in the sea near Qingdao
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(1. Shandong Provincial Key Laboratory of Marine Ecology and Environment & Disaster Prevention and
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China; 3. College of Oceanography, Beibu Gulf University, Qinzhou 535011, China)
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Abstract: Based on the investigation data of zooplankton in the sea near Qingdao for the months of August and
September 2020, the community structure characteristics of zooplankton were analyzed. A total of 29 species and 14
taxa of zooplankton were found, including 27 species and 14 taxa in shallow water type I net and 24 species and 12
taxa in shallow water type II net. The average abundance of zooplankton was 128.4 ind./m’ in shallow water type I
net and 1010.9 ind./m’ in shallow water type II net. The average biomass (wet weight) was 37.7 mg/m’ and
101.3 mg/m’ in shallow water type I and type II nets, respectively. The average Shannon—Wiener index (H'),
Margalef’s species richness diversity (D), and Pielou’s evenness index (J) were 2.18, 0.95, 0.54 in shallow water
type I net, respectively, and 2.11, 1.77, 0.70 in shallow water type II net, respectively. In the number of zooplankton
species collected, the number of species collected by shallow water type I net was moderately higher than that by
shallow water type II net, but in abundance and biomass, the survey results of shallow water type II net were much
greater than that of shallow type I net. In the community diversity evaluation index, there was some variation

between the two types of nets.
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