Haad a4 T bES

20224 4 H

Haiyang Xuebao

2 e Vol. 44 No. 4

April 2022

eV, 28KV, AR, A B V2R I Tl RO E 25 A 221 AR AR [T]. W24, 2022, 44(4): 47-56, doi:10.12284/hyxb2022092

Zuo Tao, Li Yongtao, Zuo Ming, et al. Seasonal variations of the planktonic larvae community in the Huanghe River Estuary adjacent waters[J].

Haiyang Xuebao, 2022, 44(4): 47-56, doi:10.12284/hyxb2022092

=A OB IR S HEF R S METEN

&N, BAREN, EW, BERAM, TR, EXF

(1 E K =B E ST BE B K P BESEE, LR 5 5 2660715 2. 7 5 i VR4 5 B R 5 B RS0 56 = W v A S 5 B R
FIURESLI R, INAR & 5 266237; 3. R E IR IBIIEBE, ILZR 78 257091; 4. INARE W = M E K H H R R X E
P 514, INAR A 257091)

FE: £ T 20192020 FANFEFWONMA B LEESEE, IR ET DAL FEH N F I 4 b B HEE
MEEEARBEFNAR, GENEREDSHURPSEEZANRRRAPRENFEM ., £1E
T AEEMOATESR, AL ERF RS 6K MEEF Y EZETEAREH, Tl ANHF
EUIN ARG IARK., T EFR-RALZHEEEH (H) ZF (687 ) mMKk4AF (11 A
ERFIA)RK. RREYy e AT Y 2R BEREFTHNRE MR T RS EEFENEETRS,
EREG B ZEXYEURERY 2 REY EEEFTHRANRE M, F-AHRBHARE
REG, MXBFEFFY R FTELPATEAINBOME AFTORENE R, XTFFY
BABHFEARNRELN, TR RAEAMAELELP AINTRNREL, ARXAPHNANEF
(4R) E#F (611 A) MAF (1A), A2F AFREANRKEHEL T b, ENFRL
AHWRELEBER A R SN REANARE L HEL» A, REXBH AR KLY &
LA 4. % Iud 2 (MANOVA) Fo Al fil 2 Af ( ANOSIM ) #0358 7, ¥ X 3T e 4 &= 10 % #F
M FE BREWESXANABNZREFE (p<0.05) ,3EMLEZRTEF (p>0.05) o £ -
FERF L EFAQNEN, B R 2 BREMNNRERIREFAL KBTI D FE,

KBEWR: FUr s = BHESM, EA O
FESES: QI457.2; Q178.53 XHEFRERD: A

1 515

T U7 4y A 355 A 7 i 4 LA K i 2 A TG
T ME S Wy R0 28 K O AR B 22 0 Y [ BEVE O i 4))
B g HURRE SR D — K IRBEER
HE, LAY ZH A SR AR 2 S AR SRR AT AT 45 78 M
A PR IE DI B AR AT R S R A A= B
AN TR 19, BESh, MR H B —— IR lir sh
T EH By S 2 R SRR LE MR R SEREAA, TR
4l BB JE PR KRR 2 AR S R GG 0 ORI A

%5 B #5: 2021-10-28; 1&1T H#A: 2021-12-21.

EETE: BHREZE AN LT (2019YFD0901202); T & MR 5 H AR A H K LR A S SRR S it i = %

XEHS: 0253-4193(2022)04-0047-10

Py mEe s, A ML BRI 01RO T S A ) AT AL AR K
F4 S SR S5 7K S8, SR 1RV AR i ol S8 A ] A 558 2R )
AR F T Al AR AR 2, HLBA 1 PR e i 5%
FFAE, R, AR T K AR I i sh B e 5, ¥ 1%
4y L AE TR 1 RNV A 2 R G 0E B L RN [R] A= 355 1]
Yy oA e v e 4 B A B S 5 e 7

FLAE 20 THH42 70 AFAUR, [ N2 BT 465G T i
T A AT Z 5, AR AR | R A P R T
TR TS MR T 8 T AR AN ST, AR 0 RO,
E) g — 5 25 A M ¥ 27 R T AR BRYT e

A K

H i H (LMEES-YTSP-2018-04-03 ); = [ ¥ i1 ¥ 7 PR 6% 5 A A PR 47 2 25 £ 4 (CF-MEEC/TR/2018-06 ).
YEE B 22 (1976—), %, LA TEM TN, @IRFFE 5, 322 S il A 52495 . E-mail: zuotao@ysfri.ac.cn


mailto:zuotao@ysfri.ac.cn
http://www.hyxb.org.cn
http://www.hyxb.org.cn
http://www.hyxb.org.cn
http://www.hyxb.org.cn
http://www.hyxb.org.cn
http://www.hyxb.org.cn
http://www.hyxb.org.cn
http://www.hyxb.org.cn

48

MAEEd 4445

LR EO N A IS I < . (TS €l - ) SR
B, 0 i 2l W 22 0 AR U U 3 W) R T 45 R AR SCBIE S 4k
TEOs 2 bl ] R N, L RS W R S

BT 1 &P AT T S 7 T 8 Ve S R R M VS ) 28 SR Ak
AR, Hrh B AT Oy Ve Y B T
2 FICH HE S i0 st A S0 A Fhen, HAELRI T 1
A E R PG EERE N R XR DL s W AR S
2 W) FI AR T AR i RO A . X SR LR ) R TR A
KEBLBR P RET LT W) B B, W I8 N7
Tesh A 2 | B K, R IR WS A L) R E A
FERERA =T PEAC SR 7 fiff R0 48 ) 14 30 v
BT it 40 1B o 26 2 ok R B o A X T K S AR
ORI BT IR TN AT R 2 e Jre 1 57 5 v A o B
(p=9"E

ARWFFE T 20192020 4EFF & T 4 4~ L 6 M
WY AE SR AT, TR 2 JRAT 09 8l , o b 1 B0 0
03TV 3P Vi ) I SR A RN B B A A, R
W T IZA 1 K B i 4 SR I A5 0 5 AR R T Y
KFR o WFFEEE NG S DEA B Ta) 1 8 3 v 3 A S P B
Rk oL, T A ) 2R OR P S B AR R
Fr AP S B AR AR

2 MREINE

21 PEFRMHERRE

P A X 4, (37.33°~ 38.17°N, 119.00°~ 119.75°E)
LT 3 M VS v P ) B TR B 20 mo K R D
WK, A ARG WS Sk ) R 2N Ak, Ak
20 A W BR B R A b A (I 1), £ e A & B i
64756 (K 23 m, B84 6 m, TR 110 kW), S5
T 2019448 .6 .8A .10 X 2020514 .
4 AIFRET 6 MK LE &R .

118.5° 119.0° 119.5°

120.0°E
38.5° : ,
N

T
ATHE AL

37.5°

37.0°

1 R DXt o 20 A
Fig. 1 Study area and stations distribution

2 18 CHtg P 98 A LSS 5 6 o0 W TR AR W R A )

( GB/T 12763.6-2007) 1), 7F 4% & & ¥ £ , f# J % /K
IT AU 77 30 A= 0 0 1 IS 2 28 36 )2 T 46 0 R B TR iR 4D
TN At 7 i 3h 5 Al K T RS P i A 4 I ER RS
J2 25 3R L R R A TR R AE TR R 0.25 m?
P 3R e 45 2R 4 AT 214 5 18 FH 22 2 0K i 4X
(RBR maestro, i1 £ ) Il % K i . 48 B . /KPR . pH.
I 4 25 vk B A5 K R R B 240
22 HIESW

FE S50 35 N X AR W RE S BEAT A3 R H B A
A SR ] RO B 5 vk, R R P VR D 4D
HO o B L AR R ST KK TP PR Tl & B A
Bt R (4, 307 ind/m?), AR

A=<, QP)

o, n AR BT BN G VO RAEIE KRR
T Ui 407 U D0 3288 T AR 0 O 5 B (B o, L3 B
(VAN N
Y= %xf,., (2)

A, ncfy 5 0 SR 4h A FBE s N oK TR IR 4
M EE B RS i R R . A RREEKT
0.02, Mz A AR HA . LR R (R) AN
R=(a+b-2c)/(a+b-c)x100%, (3)

K, a A b 43 5 A AR AR 2255 A DL AN E ¢ R AE AR
W R (AL A EL

TRIRS) B ZREHER AR - BN AR R (H )
R . HHEARXN

H = ZP;ln(P[), (4)

K, n R EZEREE PO | RTRIR S R SO TR U
4y KRR Y L

N PRIMERG.0 %R 443, #E 47 77 Ui 4y o 1) 1 2R 45
F AT e, S T B B AE PR A s 2 B L AR R AR
WA 280 AR A A58 R 500 4 4 [R) 1 3%
JEOKE . RZEE . pH M A AR R KR
B A H 443 I ER S AR R AR SO UL (1l AR
AR, http://sdb.yrce.gov.en/) . Az B 5E R B8 4
£ [ 300 45 80 £ 3l 7 >R E IS A Sl 4 . TR IR AL ) RN
HEsh ) ORI s ) B B . BE SR G549 23 07 20 3R
WK Ry, B Je b A ) AR A W B 43 ) 28 R RIORT TE 2
% Ak, R FH 417 24 3% 42 19 58 25 73 7 (CLUSTER) il
Z A AR HET 20 BT (MDS) 1 58 PR 4 eI 21 (
() ) 0 2 ) Conly 47 () ) 0 SR &5 4y, 3 o M RU A 40 EE
Hr (SIMPER) #ff 7 2 21 (1 AC 2 A, B FH AR AL 43 B
(One-Way ANOSIM) Fil £ JG 77 2 43 #t (MANOVA) i



439) 7oV AR B AR T R e 4 R R A5 = AR fb

49

50 i &) HURE SR RN 25 oA 22 S W E R, SR A Y-
LK & BVSTEP & 40 2 [l 7p M b, Bl 5 1%
i &)y U SR 45 0 D8 IC 19 e A (e M DG R 8 p) 1 B
7o 4 A, HLVCFC AH 56 & 2% 32 1 RELATE 2 /745

3 45

3 MEEFATK

&l 2 fr, T K K R ACHE H A O A A
8 HiE . | H &k, ML . pH DL 8 H & fik. V#iiF
T F AR E 2 8 J IR, 2= 4 J B I, 0V Ui
BRI S B Ay N AE R 2 4 HFIE ) 6 H
i, & 1 &k, LRFFH, KR5S Chla ¥
B TR B DR AR i i 2 TR A DG (p<0.05)
32 ZHEMFMMAEEFAR

U PRI A L 16 28, FOR R s ] 1 26

ARSI 328, s T2 72k Ry
(112 s 2 28I BRI 225, BRI

30
25
F20t
15}
%10-
5t
0
4H‘6E‘8H‘11H 1)51‘4)51
20194¢ 20204E
35¢
30t
M25-
#5201
15+
10
4H‘6E‘8H‘11H 1)%‘4)3
20194F 20204F
83
82t
8.1t
E 8.0t
79t
78+t
7.7
4H‘6H‘8H‘11H 1)%‘4)%
20194 20204
[ERT
Ry’
~ 6}
s 2F
50
49 | 6A | 88 | 11A | 18 | 4A
20194F 20204F

T4y URTRR &) HAh, F A 2SR 2 8 B BV R U 4
Mo PRI R ZREPERE A L) 6 ] (1.81) Fil 8
(1.44) fie i, 11 H (0.78) A1 1 H (0.72) fefik . 2019 4F
F12020 AEMAERT 4 H HEARLE, 7 1.01 F11.12, 2840
FREY H 0] 22 573 8.3 (MANOVA, F, ,~=14.25, p<0.01),
AV (8] 22 558 3 (F,,15=0.95, p=0.52).

F 1R, B A 7 R BRI R4 A 2
Fyid, Wy m | TR MK R R, K
wh, T 4 RN SE 2 4 R DX A IR A A O
Fi, EWPER LR IEAE KL ZER
AL YN EE R N) I W) = ) Y L = YD
4-6 H 38, R 0.67, HoAth A1 AR JE A H [A] 4 35 o &
RKAL K 0.2~0.33,

33 XERNZHSH

STE A B A ¥E A (1 848+1 067) ind./m’,
DLl Adedr, | MR T4 RAE4 ML, W
FERYMAE 6-11 A A PR liF 4 2R F B ) 25Tk H
(BTHRERTF 65%). T ZIHEAY F B IR (E I 2=

3000
~
182 000
32w
HE 00}
m
0
4)5]‘6)%‘8)%‘11}3 1)%‘4)%
20194 20204
~ 1200
ma
# 5 800t
=3
4 -
< 400
i 0
4H‘6E‘8H‘11H 1)3‘4)3
20194 20204
—~ 80000
ﬁr 60 000
= £ 40000
;@-c
3= € 20000
e 0
4)%‘6)%‘8}9]‘11}3 1)%1‘45
20194 20204
25000
20000}
g‘_g 15000
R} 10000
<= 5000}
b= 0 =
48 | 64 | 8A | 1A | 1A | 4A
20194 20204

B2 EZTIERE TIE A

Fig. 2 Monthly variation of mean value of main environment factor
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Table 1 Dominant taxa and their dominance value of plankton-

ic larvae in the Huanghe River Estuary adjacent waters
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Table 2 Statistical information from MANOVA analysis of
planktonic larvae and environmental factors in the Huanghe

River Estuary adjacent waters
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Table 3 Weighted Spearman rank correlation coefficient for en-
vironmental factors and their best combinations with the plank-

tonic larvae assemblage structure

HRFREL
BT
HH iz [a]
KR 0.618 0.076
HhpE <0.001 0.100
pH <0.001 0.160
Chl a¥f 0.007 <0.001
ARRnE 0.385 0.091
TRESh ) 0.623 0.110
I 0.308 0.06
AT B4 0.082 0.053
A 0.67* K, BEFEI) 0.169(pH, 1FiiEsh¥))

s *ASEMES 2K (p<0.05),

5 ) A T ¥ AT A Y DL 2R
{0 1A 4 A ) ol B e

TG
PIRMEYR, D9 AR 22 DL RAL T O

AT S BB S i, 23 A7 T B0 TR f) DL B R A

MSeHERINE R4 i F= B R AR b W e, DL Fk R
J& 22, AE 23 [A] 100 2 B S A BE A A, R R AR
G R s Gl NG VA N R N B S RO AV
(Bl 4), ERXe 26 F 1 e 28 4 dBics: iy i 25 o A
AT BB 5 B AN [R] DL AR i) AR 0 A ) B X
BRI A FET ERA L, BXHNZ A
RO HEF R, S T 4G (Potamocorbula laevis) . k£
12 (Rapana venosa). Viliti i U1 ( Coelomactra antiquata)
FNIE BE WA 41 (Ruditapes philippinarum) 55 (G B % &
INULE | Bk R 25 VU A i 1 (Mactra veneriformis)\
UG (Meretrix meretrix) G VLK | & Z2 8 Z, % 0T B AR
W5 (Moerella iridescens ) F1 21 B2 i ( Moerella rutila) DX
E i A

TR P K A 128, (Rl R i 4 AU

F IR AT 2545 57, [R) @ Ah S A 40y o s 2 A
L, PRk, IR 2852 A B2 A 2 e 4 JL ) b kP B Y

IR TE BN RAE o AW SEAORS R ity o 2% P i &)y o
SEE BN, LR IFANRE 58 4 S R BT 14T I

e &0y SR 00 Z2 BEAE AN Bl 2 8 K F o IRk, EESE
BT A MY T ME R, FIH TR

¥ . DNA &S5 AR T S8 . P Fh K F X
3 RIS G VR U ANy MO A e X B T2 30T VAR 45

Yk 40 S0, ARWFITEE R F W, B O 48T i 4, () V7 e A ) RV A= 90 1) 4 F AR W 4 AN RS AR B LA
35+ 35
30 - 30# O
u ® o PO 9.
25 w25 ‘O
20 20— © g/
T Bl . >0
15 | | | | 15 | | T T T 1 o >10
5 10 20 25 5 10 15 20 25 30
oK/ °C K/ C @ >100
. . Q >500
. ~ o . .. O >1 000
304 @ 30 # - ‘9 e ' © O >5 000
..:‘-- -, e, .. d “
% Cg g ¥Pe,
s ] 25 °, .%
48 ] © e
20 — 65 ° 20 - d 0]
J5 R 2 5l ZERYGN
15 | | | | 15 | | | | | |
5 10 15 20 25 5 10 15 20 25 30
K/ C KR/ C

P 6 2L i 4l s A 19 S B2 5 IR R 3 BB R AR X A

Fig. 6 Relative distributions of the main planktonic larvae taxa abundance with water temperature and salinity



54

MAEEd 4445

B2 L, HE— 2D BT TAR R, WS AR AR A gy AT I B I Ay R BV N 23 0 A A R B IR 32
TP EA, K ARG AN S B R B X S e 45, 0 B 0 A A AR G R il 4 A S T RE AR
JE, 4 v PR U 4 R R MR M K, OV B s B

S

(1]
(2]

(3]

(4]

(5]

(6]

(7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

Richardson A J. In hot water: zooplankton and climate change[J]. ICES Journal of Marine Science, 2008, 65(3): 279-295.

Kirby R R, Beaugrand G, Lindley J A, et al. Climate effects and benthic—pelagic coupling in the North Sea[J]. Marine Ecology Progress
Series, 2007, 330: 31-38.

Kirby R R, Beaugrand G, Lindley J A. Climate-induced effects on the meroplankton and the benthic-pelagic ecology of the North Sea[J].
Limnology and Oceanography, 2008, 53(5): 1805—1815.

Patterson H M, Swearer S E. Long-distance dispersal and local retention of larvae as mechanisms of recruitment in an island population
of a coral reef fish[J]. Austral Ecology, 2007, 32(2): 122—-130.

Turner J T, Levinsen H, Nielsen T G, et al. Zooplankton feeding ecology: grazing on phytoplankton and predation on protozoans by cope-
pod and barnacle nauplii in Disko Bay, West Greenland[J]. Marine Ecology Progress Series, 2001, 221: 209-219.

de Almeida Fernandes L D, Quintanilha J, Monteiro-Ribas W, et al. Seasonal and interannual coupling between sea surface temperature,
phytoplankton and meroplankton in the subtropical south-western Atlantic Ocean[J]. Journal of Plankton Research, 2012, 34(3):
236—244.

Michelsen H K, Svensen C, Reigstad M, et al. Seasonal dynamics of meroplankton in a high-latitude fjord[J]. Journal of Marine Systems,
2017, 168: 17-30.

Williams R, Collins N R. Seasonal composition of meroplankton and holoplankton in the Bristol Channel[J]. Marine Biology, 1986,
92(1): 93-101.

KT I AN A SR —— PRI A YD BT sl 2 = [0]. A ARIRRS, 1978, 1(8): 493-498.

Zheng Zhong. Ecological research on planktonic larva—the third prospect on marine planktology[J]. Chinese Journal of Nature, 1978,
1(8): 493—498.

BT R IO PR 4l A 2 B M/ B SRR SR 8 =TS0 BT, ROV W A 25 SCAR (). ALt WP R A, 1990: 232-236.
Cai Bingji. The Planktonic Larva Abundance in Daya Bay[M]//Third Institute of Oceanography State Oceanic Administration. Collec-
tions of Papers on Marine Ecology in the Daya Bay (II). Beijing: China Ocean Press, 1990: 232-236.

% [ M. SEEVRLVE PR 4 e SRR S BT AR [T, BIERTE, 1992, 11(4): 96-101.

Cai Guoxiong. Morphology of pelagic larvae from Zhelang Bay (South China Sea)[J]. Tropic Oceanology, 1992, 11(4): 96—101.

EINE, 2. B - B VRN IR U4 U A (). ST R4 (FARFLA D), 1994, 33(S1): 145-148.

Huang Jiaqi, Bai Yunbiao. The distribution of pelagic larvae in Minnan-Taiwan Bank fishing ground[J]. Journal of Xiamen University
(Natural Science), 1994, 33(S1): 145—148.

M, VE3C 2% F LR R eSS A B A SR S TR BN C R ()], AR AR, 1986, 5(1): 39—44.

Yang Guofeng, Wang Wenlan. The quantitative distribution and variation of the planktonic crustacean larvae in the northern part of South
China Sea and their relation to the sea condition[J]. Ecological Science, 1986, 5(1): 39—44.

IR, B AR BRI — RIS R IR R 0], B IL 2R (B AR ), 1962, 31(2): 60-63.

Gao Qiongzhen, Li Changhua. Preliminary study on planktonic larvae in Pearl River Estuary[J]. Acta Scientiarum Naturalium Universi-
tatis Sunyatseni, 1962, 31(2): 60—63.

TR, TR, R R, 55 BRUL O PRSI R Ay A= BRI FE (0], IR, 2007, 26(6): 42-47.

Li Kaizhi, Yin Jianqiang, Huang Liangmin, et al. Ecological study on planktonic larvae in the Pearl River Estuary[J]. Marine Science
Bulletin, 2007, 26(6): 42—47.

FE, AR, BTN, . UL R A O G5 R SO EREEE I AT T]. IR A2AAR, 2010, 19(4): 529-534.

Wang Xuefeng, Li Chunhou, Liao Xiuli, et al. Community structure and environmental adaptation of the planktonic larvae in Beibu
Gulf[J]. Journal of Shanghai Ocean University, 2010, 19(4): 529-534.

KB, AL 1 B HARI I SRiF e Sh W B S5 R AR HERT T (D). 35 & h BRI, 2012

Liu Zhensheng. Community structure and biodiversity of zooplankton in the Changjiang Estuary and its adjacent waters[D]. Qingdao:
Ocean University of China, 2012.

Lhigh, RIS, X%, 20074 B ZE 2] 1 S ARV /K PR e sh W A RE AR ELD]. P IR 2244, 2012, 42(5): 74-80.

Ma Jing, Chen Hongju, Liu Guangxing. Study on the zooplankton community structure in the Yellow River Estuary and its adjacent wa-
ters in summer, 2007[J]. Periodical of Ocean University of China, 2012, 42(5): 74—80.

YT, TIRARER, XIFR, SF. BT O L ARIT I LE ) R 2 PR M. 55 5 b B T A, 2013: 78-114.

Leng Yu, Zhang Jimin, Liu Shuang, et al. Marine Biodiversity in the Yellow River Estuary and Adjacent Waters|[M]. Qingdao: China
Ocean University Press, 2013: 78—114.

AL, BT, IS, S5 BT 1 ABTHE EE Sh R N A AR AR (D). ARSI, 2017, 37(2): 659-667.


http://dx.doi.org/10.1093/icesjms/fsn028
http://dx.doi.org/10.3354/meps330031
http://dx.doi.org/10.3354/meps330031
http://dx.doi.org/10.4319/lo.2008.53.5.1805
http://dx.doi.org/10.1111/j.1442&#8722;9993.2006.01669.x
http://dx.doi.org/10.3354/meps221209
http://dx.doi.org/10.1093/plankt/fbr106
http://dx.doi.org/10.1016/j.jmarsys.2016.12.001
http://dx.doi.org/10.1007/BF00392751
http://dx.doi.org/10.3969/j.issn.1001&#8722;6392.2007.06.007
http://dx.doi.org/10.3969/j.issn.1001&#8722;6392.2007.06.007
http://dx.doi.org/10.3969/j.issn.1001&#8722;6392.2007.06.007
http://dx.doi.org/10.3969/j.issn.1001&#8722;6392.2007.06.007

4 ZE VAR SR AR IR0 Ui 4y MU VR A5 A 2 AR Al 55

[21]

[22]

23]

[24]

[25]

[26]

271

(28]

[29]

[30]
[31]

[32]
[33]

[34]

[35]

[36]

(371

[38]

[39]

[40]

[41]

Dong Zhijun, Yang Qing, Sun Tingting, et al. Spatial and seasonal variability of the zooplankton community in the Yellow River Estuary’s
adjacent sea[J]. Acta Ecologica Sinica, 2017, 37(2): 659—667.

EIC, XEN4. 20105 FKZR BT 11 SO AR ST dal rfr /N e s W OBV AR (], TR, 2013, 37(11): 9-15.

Wang Wenjie, Liu Guangxing. The characteristics of meso- and micro-zooplankton community in the Yellow River Estuary and its adja-
cent area in autumn, 2010[J]. Marine Sciences, 2013, 37(11): 9—15.

HIZAG, 2Rt 2. ST 1 BT P SR i s 9 0 A i S S BRI I 7 B R V). HAESRBERLF, 1985, 4(3): 32-41.

Tian Jiayi, Li Hongyan. Distribution characteristics of zooplankton and its relationship with environmental factors in the waters near the
Yellow River Estuary[J]. Marine Environmental Science, 1985, 4(3): 32—41.

Jin Xianshi, Shan Xiujuan, Li Xiansen, et al. Long-term changes in the fishery ecosystem structure of Laizhou Bay, China[J]. Science
China Earth Sciences, 2013, 56(3): 366—374.

VISR, FAFEIR, S5, S, MWL R B LR 2 A5 R B R AR AR [T]. AR B4R, 2014, 34(2): 367-376.

Sun Pengfei, Shan Xiujuan, Wu Qiang, et al. Seasonal variations in fish community structure in the Laizhou Bay and the Yellow River
Estuary[J]. Acta Ecologica Sinica, 2014, 34(2): 367-376.

Song Yingfei, Zhang Longjun, Luo Xianxiang. Spatiotemporal distribution of fish eggs and larvae in the Huanghe (Yellow) River Estu-
ary, China in 2005—2016[J]. Journal of Oceanology and Limnology, 2019, 37(5): 1625-1637.

Ren Zhonghua, Li Fan, Wei Jiali, et al. Community characteristics of macrobenthos in the Huanghe (Yellow River) Estuary during water
and sediment discharge regulation[J]. Acta Oceanologica Sinica, 2016, 35(8): 74—81.

kA, XHSY, 2200, A5 BT 0 LSRR IR S TR R I M. ALt iR ik, 2018.

Zhang Shihua, Liu Yanfen, Zuo Ming, et al. Shellfish Resource and Its Sustainable Utilization in the Yellow River Estuary[M]. Beijing:
China Agricultural Press, 2018.

rAe N IR ] 11 0 A B R B Ry SR, o I [ AR (L B R 51 2% GB/T 12763.6-2007, MFE A HLTE H56H055: vy
PR [S]. JbaT: bR e AR, 2008: 1-157.

General Administration of Quality Supervision, Inspection and Quarantine of the People’s Republic of China, China National Standardiz-
ation Administration. GB/T 12763.6—2007, Specifications for oceanographic survey—Part 6: Marine biological survey[S]. Beijing: China
Standards Press, 2008: 1-157.

R, 205, VIR, PRI A= M0 (M), Ut R T AR, 1984,

Zheng Zhong, Li Shaojing, Xu Zhenzu. Marine Planktology[M]. Beijing: China Ocean Press, 1984.

Shannon C E, Weaver W. The Mathematical Theory of Communication[M]. Urbana IL: The University of Illinois Press, 1947: 125.
Clarke K R, Gorley R N, Somerfield P J, et al. Change in Marine Communities: An Approach to Statistical Analysis and
Interpretation[M]. 3rd ed. Plymouth: PRIMER-E, 2014.

Shanks A L. Pelagic larval duration and dispersal distance revisited[J]. The Biological Bulletin, 2009, 216(3): 373—385.

Pineda-Metz S E A, Montiel A. Seasonal dynamics of meroplankton in a sub-Antarctic fjord (Southern Patagonia, Chile)[J]. Polar Bio-
logy, 2021, 44(5): 875—886.

Chicharo L, Chicharo M A. Effects of environmental conditions on planktonic abundances, benthic recruitment and growth rates of the
bivalve mollusc Ruditapes decussatus in a Portuguese coastal lagoon[J]. Fisheries Research, 2001, 53(3): 235-250.

Ziadi B, Dhib A, Turki S, et al. Bivalve and barnacle larvae distribution driven by water temperature in a Mediterranean lagoon[J]. Envir-
onmental Science and Pollution Research, 2015, 22(9): 7002—7011.

Koettker A G, Lopes R M. Meroplankton spatial structure and variability on Abrolhos Bank and adjacent areas, with emphasis on brachy-
uran larvae[J]. Continental Shelf Research, 2013, 70: 97—108.

Meerhoff E, Tapia F J, Castro L R. Spatial structure of the meroplankton community along a Patagonian fjord—The role of changing
freshwater inputs[J]. Progress in Oceanography, 2014, 129: 125-135.

MacTavish A L, Ladah L B, Lavin M F, et al. High frequency (hourly) variation in vertical distribution and abundance of meroplankton-
ic larvae in nearshore waters during strong internal tidal forcing[J]. Continental Shelf Research, 2016, 117: 92—99.

Ershova E A, Descoteaux R, Wangensteen O S, et al. Diversity and distribution of meroplanktonic larvae in the Pacific Arctic and con-
nectivity with adult benthic invertebrate communities[J]. Frontiers in Marine Science, 2019, 6: 490.

Brandner M M, Stiibner E, Reed A J, et al. Seasonality of bivalve larvae within a high Arctic fjord[J]. Polar Biology, 2017, 40(2):
263-276.

Descoteaux R, Ershova E, Wangensteen O S, et al. Meroplankton diversity, seasonality and life-history traits across the Barents Sea Po-
lar Front revealed by high-throughput DNA barcoding[J]. Frontiers in Marine Science, 2021, 8: 677732.


http://dx.doi.org/10.1007/s11430&#8722;012&#8722;4528&#8722;7
http://dx.doi.org/10.1007/s11430&#8722;012&#8722;4528&#8722;7
http://dx.doi.org/10.1007/s00343&#8722;019&#8722;8167&#8722;0
http://dx.doi.org/10.1007/s13131&#8722;016&#8722;0881&#8722;2
http://dx.doi.org/10.1086/BBLv216n3p373
http://dx.doi.org/10.1007/s00300&#8722;021&#8722;02823&#8722;6
http://dx.doi.org/10.1007/s00300&#8722;021&#8722;02823&#8722;6
http://dx.doi.org/10.1007/s00300&#8722;021&#8722;02823&#8722;6
http://dx.doi.org/10.1016/S0165&#8722;7836(00)00290&#8722;3
http://dx.doi.org/10.1007/s11356&#8722;014&#8722;3918&#8722;0
http://dx.doi.org/10.1007/s11356&#8722;014&#8722;3918&#8722;0
http://dx.doi.org/10.1016/j.csr.2013.10.004
http://dx.doi.org/10.1016/j.pocean.2014.05.015
http://dx.doi.org/10.1016/j.csr.2016.02.004
http://dx.doi.org/10.3389/fmars.2019.00490
http://dx.doi.org/10.1007/s00300&#8722;016&#8722;1950&#8722;x
http://dx.doi.org/10.3389/fmars.2021.677732

56 WPE2ER 44 %6

Seasonal variations of the planktonic larvae community in the Huanghe
River Estuary adjacent waters

Zuo Tao"?, Li Yongtao"?, ZuoMing®, Chen Zhaolong"*, Wang Jun"?, Wang Andong*

(1. Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Qingdao 266071, China; 2. Marine Ecology and Envir-
onmental Science Laboratory, Pilot National Laboratory for Marine Science and Technology (Qingdao), Qingdao 266237, China; 3. Mar-
ine Development Research Institute, Dongying 257091, China; 4. Shandong Yellow River Delta National Nature Reserve Management Com-
mittee, Dongying 257091, China)

Abstract: Planktonic larvae are the necessary stages during the growth and development of many fishery species,
such as shellfish, benthic fish, polychaete in the Huanghe River Estuary adjacent waters. Seasonal studies on the
planktonic larvae community were carried out for biodiversity and bio-resource protection researches in the region.
The larvae samples were collected from the vertical hauling of a mesh size 0.160 mm plankton net onboarding of
six cruises during April 2019, June 2019, and August 2019, November 2019, January and April 2020 in the sea. Of
the 16 planktonic larvae identified, 87% groups were meroplankton. The community diversity index (H') showed
higher in June and August than in November and January. For the study region, the dominant organisms of plankton-
ic larvae were bivalve larvae, nauplii, gastropoda larvae, polychaeta larvae, copepodite larvae, auricularia larvae.
But the composition of dominant species varied with seasons, with the highest seasonal turnover rate (67%) from
April to June, only bivalve larvae and nauplii dominated the planktonic larvae community for all seasons. Total
planktonic larvae abundance reached the highest in November, the lowest in January. The planktonic larvae had
their high abundance mostly near the estuaries of the Huanghe River and the Xiaoqinghe River, and in the middle
part of Laizhou Bay. By cluster analysis, three assemblages of communities were differentiated based on the family
compositions and their abundance at each station of six surveyed months. The representative species for monthly
cluster groups were nauplii for spring (April) and winter (January) groups, bivalve larvae for summer-autumn (June
to November) group. The station cluster groups overlapped geographically with the same representative species (bi-
valve larvae and nauplii). From statistical analysis of MANOVA and ANOSIM, biodiversity index, abundance, sim-
ilarity among cluster groups presented significantly different among measured months, but stations, suggesting a
seasonal variation for planktonic larvae community. Bio-environment multiple regression analysis showed that the
combination of water temperature and zooplankton abundance had the most effects on the planktonic larvae com-
munity.

Key words: planktonic larvae; community structure; Huanghe River Estuary
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