XEHS: 1000-0615(2022)06-0995-13

KBFRF =PRI X & KR HIHFIER
HEMMERTFRIXR

K= 24, 2022, 46(6): 995-1007

g

Science Press

2 s 2 8

JOURNAL OF FISHERIES OF CHINA

DOI: 10.11964/j£c.20200912421

WY, EEHT, IFE, RaR,
BoEwS, AERAT, KA

(1. WryCHs e K e 5B fL T, Wit fH0 316021,
2. WHLAB K= RT, A AT F8 8 o1 v 37 vl B Y5R35 W S 50 il
WL A8 g vy R T R AR R R R 70 B S0 =, WL Al 3160215
3. B R =B, AR SR 264300)

PE: W THAREFIIRPREGRP AR, ET208F4 A (5F) 11 A (KE) &
RGEFEF IR Ko a0 &5, IR EERIE ARD. ZHEMT. B
AT A B SE I BT (CCA) % 7k, MR H e XBEEMBAERLSTEETH X Rt
TTHERGN. ERER, EHAEXBH, FETIOESIH, Hohit el 2m,
FEEMI8H, FETSHIM, ANy 2RI Eafbkas. FHRE
(CLUSTER) #ndf £ & % 4 Il £ (NMDS) 2 k¥, . KT XBHEEZE LHTHH
34, HBEHAR£ERLE, £k#. LERTE., FERBERYNBELEHNEZT LA
WEEQHAM. ABCH A0 KY, 2FEXBEZ I T ETH (W=0.027); KF&a K7
HEA TR ETHRKAS (W=0.185), H3uxt i (CCA) kW, KE. BEMEER
WML AR EARR B AN TN EEEFEEMAME T 5 2015 £ 52 2017 £
B RFEEAL, 20184 11 AAMEMFEH KRG . AREN, RIFPEWELXNE
VHRBERERLET —ENRPER, EREREFRREKEINEERS, FEHTKAN
TIRR

KB ORI K BEELA; MIE R AT, FRRHE; KR
FESHKS:S9324 XHEkFRERD: A

RN A S RGP EEAR I, DI RI X, PRI G S AR U

JE N E A BRI ZORIEY, fedt T
e TR AR S R GUH BE LU Sl AN e s, LRV
LERM RS E P —E R Lk TR A S R GE
AP RR E o ATAFR, T BE A B MR I
P SRR, AR AE S IEDRAL, AER
QBT N TR WLBTIR, 2017 4R JEUHTTL
AR5 Y RS T ORI B AR 3P X 55 10

WisEHA: 2020-09-27  fEEIHHA: 2021-04-13

FBHIE : EH K E SRR (2018YFD0900903);  #iiL A A i MEH AR N B 7L H (LGN20C190012); #iiL44 &
FUFFR TR (2019C02056): KBk 7= 37 DA X 8 U5 W & 3547 R IR 46 R G 15 H

FE—1EE: W (BT, NIFREL BRI SR, E-mail: 1923761994@qq.com

BEEE: HHE, WA A5, E-mail: jiangridge@163.com

HE K25 2: 329 sponsored by China Society of Fisheries

PSRRI XA, HEUFRASIBEE
RBRFE ™ O P47 DAL T W VL 5 M AR
(2R3 2 R R A ES I R 87 N 1 3B 770 S0 R i
B, AERRN B R IRPL AL, W2
B 4P IS K A (Larimichthys crocea) . 7 i
(Trichiurus lepturus) FI/INEL i (L. polyactis) 544K |
KB EZ Y, 1677 505 0 2Rk £

https://www.china-fishery.cn


https://www.china-fishery.cn

996 KopE OE R 46 45

BETHE, £ 5 WA X BT AR AR W 5 0 (Llex
argentinus) WE IR F BE WA AL AT T0F9E . T4
B PV 5 T i 88 (Engraulis japonicus) 1= Y1 3%
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Fig. 1 Fishery resources investigation station in

Dachenyang spawning ground reserve
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Tab. 1 Fish species composition and relative importance index in spring and autumn in Dachenyang spawning ground reserve

AR RS FAXTEZMERS
g IRI &R ke IRI &
species HE EE theﬁﬁm_ species HwE HEE the}:ﬁl 0"
autumn  spring Py autumn  spring Py
%% H Myliobatiformes AEAEFR  Sciaenidae
#13l Dasytidae /NEEf Larimichthys polyactis 258.12 8721 WT
JeHT  Dasyatis laevigatus 6.24 % Miichthys miiuy 101.03 22.87 WT
% H  Clupeiformes #E#} Leiognathidae
#8}  Clupddae REPEER  Leiognathus ruconius 1.57
BE#:  Konosirus punctatus 0.71 L& F  Pomadasyidae
SEREEIRL  Pristigasteridae KA Eetd  Hapalogenys mucronatus 0.77
) Ilisha elongata .77 030 #%} Theraponidae
#2%8} Engraulidae NS  Terapon jarbua 0.13
fiit  Engraulis japonicus 4.08 *4%  Mullidae
B Setipinna taty 207.49 13823 WW KRR Upeneus bensasi 0.13
iR Thryssa mystax 3.21 TR Cepolidae
Lttt Thryssa kammalensis 15736 131.63 WT iiﬁ,’geﬁ% krusensternii 0.36
W Coilia mystus 1.86  51.54 JEfE#%l Cheilodactylidae
JIt%  Coilia nasus 836 1774 FRIEMERS  Goniistius quadricornis 0.12
57 H  Silluriformes #E5RL  Parapercidae
WP Ariidae NS Parapercis sexfasciatus 0.51
HRARIEAS  Arius sinensis 0.21 &Rl Uranoscopidae
JT%faH Myctophiformes HARE  Uranoscopus japonicus 0.18
¥i&&Ft  Synodontidae 515 BER Champsodontidae
Kt Saurida elongata 0.39 25  Champsodon capensis 5.77
LVt  Saurida tumbil 7.60 FEFL  Zoarcidae
Jeskti  Harpodon nehereus 11840.41 7692.40 WW K488K  Zoarces elongatus 0.65
KTE&AR Myctophidae A}  Trichiuridae
LKA Benthosema pterotum 706.65 362.69 WT /Nl Eupleurogrammus muticus 1.10
8 H  Anguilliformes Wit Trichiurus lepturus 519.03 1597 WW
&85 Ophichthyidae 5+ Scombridae
Efo%ofa@fhis cancrivorus 1.06  2.60 HAAE  Scomber japonicus 1.92
B G EE  Pisoodonophis boro 0.94 iER}  Stromateidae
Y5485l Muraenidae HUE  Pampus argenteus 65.98  8.57
W8 Muraenesox cinereus 41.44 8452 K88} Centrolophidae
REER  Congridae FfiE  Psenopsis anomala 192.90
SR8 Conger myriaster 0.14 fFEEFR  Gobiidae
BEYIE  Rhynchoconger ectenurus 134 6.06 ?m%li%l)jz ZB’EC% hys hexanema 7.55 122191 WT
fEH RV Rhynchoconger brevirostris 5.47 T RMRFEf  Chaeturichthys stigmatias ~ 55.88 63543 WT
BT8R Dysommidae IR ARl  Taenioididae
AIATEE  Dysomma anguillaris 2.29 80.74 g‘ijtﬁ;ﬁf;ﬁ:s chinensis 37.60 32996 WT
7% H  Gadiformes ggﬁf b%];fj% lacepedii 670 16176 WW
BREER  Bregmacerotidae 2 H Scorpaeniformes
Z KRI%  Bregmaceros meclellandii 0.36 12.24 @hF}  Scorpaenidae
KREi#ER Macrouridae W E il Sebastiscus marmoratus 2.73
ZIREWINE  Coelorinchus multispinulosus 0.09 ARG FIEFE My Brachypterois serrulatus 0.94
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AHX EEMER R AN EE AR
Pk IRI R K IRI R
species = £ th:}g?;- species = £ th;}g?;'
autumn  spring autumn  spring
AfH Lampridiformes i8Rl Triglidae
¥R  Syngnathidae HIOUREM  Lepidotrigla alata 0.26 5.17
IR Syngnathus schlegeli 7.12 /NIREEGE  Chelidonichthys spinosus 874  224.83 WW
% H Mugiliformes REEHAL  Aploactidae
#3}  Mugilidae -l Erisphex pottii 86.35
%  Liza haematocheilus 1.23 FaR  Synanceidae
A  Polynemidae HFRR AN Minous monodactylus 0.03
BRI LI DR Polydactylus sextarius  0.12 445FF Bembridae
#H Perciformes HARLL  Bembras japonicus 0.08
#5%}  Serranidae % H Pleuronectiformes
1elfi  Lateolabrax japonicus 12.94 F#RL  Paralichthyidae
BIHERL Acropomatidae Egﬁz%fiombm pentophthalmus 0.11 15.45
HAKNH  Acropoma japonicum 2.83 0.97 35t Soleidae
KEREEA}  Priacanthidae HA%ES  Zebrias japonicus 0.67
;%Eﬁ;i%%&q macracanthus 0.07 WEUKE  Zebrias zebra 0.69 2.70
REHRL  Apogonidae HHR  Cynoglossidae
MR Apogon lineatus 481.59 2551 WW TTE S Cynoglossoides robustus 8.59 185.84 WT
=Rl Sillaginidae W2k 55 Cynoglossus interruptus 56.31
/it Sillago japonica 1.05 KT Cynoglossus joynerii 1.20
ZWiE  Sillago sihama 0.50 KA 5 Cynoglossus lighti 045 14097 WT
8% Carangidac gﬁ;ﬁfsiﬁfbbreviatus 3.54 287
HAN %M Trachurus japonicus 10.48 @if.H Tetraodontiformes
W[ 2 Decapterus maruadsi 84.89 PPl Monacanthidae
AHAERM  Sciaenidae LS MG Stephanolepis cirrhifer 0.36
Mkt Johnius belengerii 9447 43642 WW Bl Tetraodontidae
HREEN i 1 Johnius distincta 194.41 WwW EEREHIEE  Gastrophysus spadiceus 6.67
R EEEF 8 Chrysochir aureus 282.08 WT WHEIR 70 Takifugu xanthopterus 3.17
Hilifa  Argyrosomus argentatus 71.89  55.71 % H  Lophiiformes
myhta Atrobucca nibe 0.83 #45FL  Lophiidae
WU Nibea albiflora 0.6 19.38 REEAE  Lophiomus setigerus 4.99
WEkMg# L Collichthys lucidus 22489 561.02 WT &R Antennariidae
Ki&f  Larimichthys crocea 10.90 PR Antennarius striatus 3.36

TE: WW.IRAKH, WT. A

Notes: WW. warm water species, WT. warm temperate species

(£ 5). BHNFTT 20T, a4 Py fE
FE BYAEPRAS AL TE 8.3 25 5% (P>0.05).

RIEEFE IR A QR AP RI hais f /B AR
Kl MR 68 (Pampus argenteus), 2018 4F 11 H
HORP A R R, 4, RiEf, A AR
BR B A W) AR B A AR e NS 08 b /N BE A
AT 11, R A AR ) AR B AR A 5 3 U
RS, N AL RN £ 7E 2018 AR KRB N, XA
2018 4FHY 11 7 RAEFIHRER (51 8), LMK K I %
SIHT, 4 AP AP RR A e AR AR BR AR A T
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25 % (P>0.05), {H 2018 4F 11 A & {59 Fh iy %
P 5 HAB A A B3E 2R (P<0.05) (£ 6).

3 Wi

3.1 MRERSHEH

PNV IR/ SR P BN IR A o U L
FREMULAN AT 61.54%, HAUABE KR BT Ik
Ml 75%, HAb MK A 40 S A % it o 2
TR, BOKFZ TR, Al iR h TR ™
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Fig. 2 Group average clustering (a) and NMDS ordination (b) of stations in

Dachenyang spawning ground reserve in spring
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Fig. 3 Group average clustering (¢) and NMDS ordination (d) of stations in

Dachenyang spawning ground reserve in autumn
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& B K R Lo P A

AR AR FE R —, K
T AR A X PE AP IS A . BB 2 3 8h A B9 2
A —E s F5 2 A0 R P S e 3k fa S
2B RARE A, BRI ek, Tk
fajE it IR, Bk RN MR E A
%, iUk R L, X 5 R RSP X
WL R R Sk BB o AR AT BT A SR AL . A
UK R Hh S 220 R I £ R A b R R L A
K, K 19.64%, 7N 225l iR 2 10 1y 7 B0 1 R
4—5 F H BB AT R, 3k b i AR g 2
XoF JE M VS 7S 24 6 8 M B £ 0 1 1 A S R AR 9 45
R—%, 20 /L AERETTT R LA fa .
WA RE MERF R L, BED L2
Je Sk RIS 224 AR R 0 AR I E TR R (e 207
A EFFE Py AT A b B A W L S —
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32 BREFERLHHHE

REMH P T4 R s, MERREE S
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Tab.2 Divergent species with more than 90% of the sum of the mean dissimilarity contribution among

fish communities in the Dachangyang spawning ground reserve

HZE  spring 2=  autumn
e Ad=16;23% Ad=175g15% Adzﬂsg.lslsll% Ad:l7I.18[9% Ad=l7ZAIsI;I9% Adiggglz%
species
A C/% A C/% A C/% A C/% A C/% A C/%
BRI B. pterotum 242 335 246 294 4.7 6.5 11.7 156
Jeskth H. nehereus 121 186 5.6 7.8 177 211 8.8 12.3 172 229 3.4 45
FJREFE L C. stigmatias 6.7 10.3 4.8 6.6 7.5 8.9
INLBLRIFR S A hexanema 114 174 9.6 13.3 5.5 6.6
NIRGHE S C. spinosus 6.1 9.3 4.8 6.6 438 5.7
Wk E M C lucidus 4.4 53 7.5 10.0
PR LIT S C. chinensis 35 5.4 431 5.14
Mt T. kammalensis 4.7 72 33 45 3.1 3.6 109 152 121 159
PRIRF IR O. lacepedi 43 6.5 4.6 6.3
S IRt J. belengerii 5.7 8.6 5.0 6.9
KWILLEE  C. lighti 4.7 7.2 5.1 7.1

SR A lineatus

7.7 10.7 12.6 16.8 12.9 16.9

g it J. distincta 7.7 10.7 5.1 6.1 103 13.6
/N L. polyactis 8.8 12.2 4.5 6.1 108 142
Wit T lepturus 4.1 5.5
Fl#E  P. anomala 73 10.1 33 44 8.9 11.7
W S. tary 3.2 43
i M. miiuy 6.2 8.6 6.7 8.8
RLFEEEF L C. aureus 6.7 9.4 6.5 8.6
e Ay FIRFRTISZE IR AR 2 R, CL DTk
Notes: Ag4. population average dissimilarity; A. average dissimilarity; C. contribution

[ (]
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S £ g0 P S 2 g0 -
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.;R .g 6 i W=0.027 t{; '3 i W=-0.185
§ = 40 —v— 445 biomass § = 40 i —v— Y& biomass
Hé, = 90 —a— FJF  abundance *‘é, S 20 —a— FJ¥  abundance
Bk 2 =

E o . . £

3 g 0 ' '

1 10 100 1 10 100
Yk HEA PFhHE4

species rank

4 KERFFINIARIFXETELKEE ABC

HH 2% K2

W 4itHE

Fig. 4 ABC curve and W value of fish community of

Dachenyang spawning ground reserve in spring

SRR RO AL B, /IR0 X
B A MBI A T 0 T 7 £ M B B 9 7

RIS E -

Blanchard 555" DA A (1 288 75 Hh ABC £k
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[ 7K 72 5 22 3275 sponsored by China Society of Fisheries

species rank
Bl 5 KERF~INARIPXRETLXKETE ABC
gz & W4iHE
Fig.5 ABC curve and W value of fish community of

Dachenyang spawning ground reserve in autumn

8P LSRR N A o AR UK 2 4.2
4 = BE AL 4 B8 i e o T ARy L A R i 2 107
— 7 T 2R W R B 5 2R P JaBk 2 10y L 26 A v A T
FEE T BPIRAS, FE A A] BB IR 32 A\ D A
KM BR, o A 455 M R R 5 15 e 55,
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Tab.3 Correlation between environmental factors of fish communities and CCA environmental axis

between spring and autumn

. HZ  spring =  autumn
AT — — -
environmental factor H—h gt H—Hh |
Axis 1 Axis 2 Axis 1 Axis 2
D -0.0361 -0.1710 -0.1400 -0.4574
ST 0.3255 —0.0821 0.1362 -0.5153
SS 0.0975 -0.2995 -0.0121 -0.6336
BT —0.0241 -0.2074 —0.0892 -0.4018
BS -0.0126 —-0.0069 -0.1422 -0.2797
Chla 0.2699 -0.1786 -0.2251 0.1146
DO -0.0789 -0.0318 0.2413 0.3636
Turb 0.0564 -0.1309 0.1594 —-0.0096

7E: D.KIR, ST. RJZWLE, SS. RZEE, BT R, BS. JK)ZHE, Chla FH4FE, DO VEME, Turb. HlE, TIH
Notes: D. depth, ST. surface water temperature, SS. surface water salinity, BT. bottom water temperature, BS. bottom water salinity, Chl.a. chlorophyll

a, DO. dissolved oxygen, Turb. turbidity degree

x4 & REFEARBRTRETFHONSEEEME

Tab.4 Measurement range and mean value of environmental factors of fish community in spring and autumn

B T 4H  April 11/ November
environmental factor v range YJE  average ya range )M average
D 14.65~66.82 34.98 12.29~50.50 37.16
ST 14.70~20.23 16.20 19.20~21.67 20.28
BT 14.04~19.04 16.25 19.47~22.21 20.79
SS 29.42~33.99 30.64 27.97~33.40 30.51
BS 29.79~34.46 32.16 18.77~33.99 28.18
Chl.a 0.47~2.95 1.61 2.04~51.30 19.67
Turb 0.38~10.83 3.37 11.53~1 677.72 606.76
DO 5.30~8.57 7.12 0.40~7.45 5.09
2% Bl B MR, 53— D T R WY L I Y BORLEE . R BERK GRS S R o W,

AR TN, DN R E
B, AEYREA LS B W EESE /ML
T — 5

3.3 BRS5MEETRIEXMS

CCA HEJT et 3L i b fig e b 5 BRI A1 04 7Y
TEER R, /R IO AN A AR 258 2R 5T (LB
AR A=) B R AR, T B IR RE S I ok
R ER, R AT LA T,
JHG 3 G o 5 I 0 2T R A ) BN R, ke iR
PEHERARW . AR AT . WIS URGE
SRR3R i R R W) £0 2 P AR R AR RE
HEREEH T KIEE bk stk &
B E, RS E VE 4 A A Y e A
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Fig. 6 CCA ordination of fish biomass and
environmental factors in Dachenyang spawning
ground reserve in spring

S01. S. taty; S02. T. kammalensis; S03. H. nehereus; S04. B. pterotum;
S05. J. belengerii; S06. C. lucidus; S07. A. hexanema; S08. C. stigmatias;,
S09. C. chinensis; S10. O. lacepedi; S11. C. spinosus; S12. C. robustus;
S13. C. lighti
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Fig. 7 CCA ordination of fish biomass and
environmental factors in Dachenyang spawning
ground reserve in autumn

AO01. M. miiuy; A02. T. kammalensis; A03. P. anomala; A04. J. distincta;
A05. S. taty; A06. C. lucidus; A07. L. polyactis; A08. C. aureus; A09. A.
lineatus; A10. T. lepturus; A11. B. pterotum; A12. H. nehereus
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Tab.5 Month changes of resources in Dachenyang spawning ground reserve from 2015 to 2018

e 47 April 117 November

resources 2015 2017 2018 2015 2017 2018
ﬂéigfl(los)f'é/kmz) 100.59+46.40 31.9548.04 46.46+10.46 68.82+17.23 63.28+12.85 658.05+365.49
abundance
bi%%/(kg/kmz) 484.42+90.28 357.42+31.09 287.89+23.85 465.46+95.47 703.27£120.49 5699.31+4364.72
jomass
2018 4FFl 2017 4F A 1L, = 3 A= 49 45k K i 3 g 2 L
Bl ARG SR . — SRRV B S 526 @ i T lopurus
X 1 2017 48 8 ATFUA BT, =R R E) T (7 =50 IR R entes
PHEI, SRR, (75 2018 4EBEEAD 72 ivg
BEHG TR A 2018 4R, ARIMIBERATE 4 1, R Y S h o
X i T AR IR Y U IR
RAbsE, L 2018 4F 11 FEERIAE Y i KR . o 4

KRR IR AP X B PRI R O R B8, /) time

wfh A HONERER, ool FR AR 7E B8 2015—2018 £ A EZINFFIPX
2015—2017 4EBF R D, 2018 4F 11 J i 34 (RIPFE MBS L,

T (P<0.05), K #& fi % 9% Y i 52 20 AF 3o ok i #
7 P i e IR B AUR (K] 8), T LR X AY
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Fig. 8 Biomass variation of protected species in
Dachenyang spawning ground reserve from 2015 to 2018

https://www.china-fishery.cn


https://www.china-fishery.cn

1004 Ko ¥ R 46 %
F6 20152018 FAMEFINARIFXR LML MRIPMHBRETUNFESH
Tab. 6 Variance analysis of all species and changes in protected species resources in
Dachenyang spawning ground reserve from 2015 to 2018
R FRHL iz 2! /N PN R
correlation coefficient all species T. lepturus L. polyactis L. crocea P. argenteus
FJ abundance F 1.101 1.417 0.635 2.294 1.591
P 0.370 0.233 0.674 0.058 0.178
EWE biomass F 0.613 2.096 1.192 1.631 1.728
P 0.690 0.080 0.326 0.168 0.143
S XY M B IR AR R 2 B AR R R F T ence, 2008, 320(5876): 655-658.

—EWER, PR XU ARR S, —LE [7] S, RBE, WERE, 2 601K SR
BRTEF AR TF BRI AR . Rk, K BB HR [J]. w2635, 2002(5): 31-33.
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Characteristics of fish community structure and its relationship with
environmental factors in Dachenyang spawning ground reserve

RUIYin "%, JIANG Rijin ¥ WANG Haoxue >, LUAN Huini °,
YINRui® ZHU Yudan '?, ZHANG Linlin*

(1. Institute of Oceanography and Fisheries, Zhejiang Ocean University, Zhoushan 316021, China,
2. Zhejiang Institute of Marine Fisheries, Scientific Observation and Experimental Station of Fishery Resources of
Key Fishing Grounds, Ministry of Agriculture and Rural Affairs,
Zhejiang Provincial Key Laboratory of Sustainable Utilization of Marine Fishery Resources, Zhoushan 316021, China;
3. Weihai Marine Vocational College, Rongcheng 264300, China)

Abstract: To understand the protection effect of Dachenyang spawning ground reserve, based on the survey data
of fishery resources in the Dachenyang Spawning Ground Reserve in April (spring) and November (autumn) 2018,
relative importance index (IRI), diversity analysis, cluster analysis, canonical correspondence analysis (CCA) and
other methods were used to analyze the characteristics of fish community structure in this sea area and its relation-
ship with environmental factors. The results showed that: a total of 83 species of fish were caught, belonging to 9
orders and 51 families, including 2 dominant species of fish, 18 important species of fish, belonging to 5 orders
and 11 families, and the dominant species were Amblychaeturichthys hexanema and Harpodon nehereus. Hierarch-
ical clustering (CLUSTER) and non-metric multidimensional measures (NMDS) analysis showed that the spring
and autumn fish communities can be divided into 3 groups spatially, and there are significant differences between
the community groups (P<0.05). H. nehereus, Benthosema pterotum and Thryssa kammalensis were the main
divergent species that affect the seasonal changes of community structure. ABC curve analysis showed that the fish
community in spring was moderately disturbed (#=0.027); the fish community in autumn was in a state of severe
disturbance (W=-0.185). Canonical Correspondence (CCA) analysis shows that water depth, temperature and
salinity are important marine physical and chemical factors that affect the composition of fish species and the
temporal and spatial changes of community structure in this sea area.Compared with the resources in the same
period in 2015 and 2017, both biomass and abundance increased significantly in November 2018. This study
found that the establishment of protected areas played a protective role in the recovery of fishery resources,
but long-term resource protection was needed to restore marine resources to an ideal state.

Key words: spawning ground reserve; community structure; canonical correspondence analysis; inter-annual com-
parison; Dachenyang
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