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Abstract; The species composition and community structural diversity of nekton was examined in the autumn at 21 stations
in the eastern Bohai Sea (37°40'—38°20'N, 120°00'—121°20"E) using bottom trawl surveys. Analyses were performed
using an index of relative importance, ecological diversity indices, multivariate analysis MDS, and CLUSTER using
PRIMER 6 software and other methods. We identified 54 nekton species: 34 fishes, 17 crustaceans and 3 cephalopods,
belonging to 23 families and 33 genera. There were 5 dominant species, with Loliolus spp. being the most dominant. There
were also 11 relatively dominant species identified, including Konosirus punctatus, Thrissa kammalensis, Chaeturichthys
stigmatias , Oratosquilla oratoria, and Portunus trituberculatus. The relative nekton resources were 28.82 kg/kg’ and 5166

ind./h, which had a variable spatial distribution. Much of the resource was centralized, with peak densities congregated
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around the Long Island Archipelago. Mantissa resources were mainly concentrated around the Long Island Archipelago and
in the upper waters of Longkou. Stations SL12, SL14, SL15, SL16, and SL17 had the highest biomass, while stations
SLO3, SLO6, SLO7, SL09, SL12, SL15, and SL17 had the highest mantissa. Margalef’s species richness index (D),
Shannon-Wiener diversity index (H') , and Pielou’s evenness index (J') of the community structure ranged from 1.99 to
3.67, 0.89 to 2.28, and 029 to 0.69, respectively. The MDS had a stress level of 0.15, which showed that the community
structure of nekton in the eastern Bohai Sea Bay can be divided into three groups: the Long Island Archipelago group
(Group A), the Longkou group ( Group B), and the Penglai group ( Group C). Group A included a single station
(SL19), group B included stations SLO1, SLO2,SL04, SLO5, SLO8, and SL13, and group C included SLO3, SLO6,
SLO7, SLO9, SL10, SL11, SL12, SL14, SL15, SL16, SL17, SL18, SL20, and SL.21. ANOSIM analysis showed that in
the winter, species compositions in the three groups were very significantly different (P < 0.01, with very significant
differences between any two groups (P < 0.01). The typical within-group species and discriminating species between groups
had a significant influence on the community structure. The typical within-group species of Group A was Loliolus spp., with
a 97.45% cumulative contribution similarity rate. For group C, Loliolus spp., Oraiosquilla oratoria, Thrissa kammalensis ,
Chaeturichthys stigmatias, Apogon lineatus, and Palaemon gravieri combined to create a cumulative contribution similarity
rate of 91.46%. For Group B, Loliolus spp., Oratosquilla oratoria, Portunus trituberculatus, Trachysalambria curvirostris
and Thrissa kammalensis comprised the cumulative contribution similarity rate of 90.50%. The species discriminating
between groups A and C were Loliolus spp., Oratosquilla oratoria, Thrissa kammalensis, Chaeturichthys stigmatias, Apogon
lineatus , Palaemon gravieri, Engraulis japonicas, Konosirus punctatus and Alpheus japonicas, whose dissimilarity cumulative
contribution rate was 91.26%. For Groups A and B, the dissimilarity was due to Loliolus spp., Oratosquilla oratoria,
Portunus trituberculatus, Trachysalambria curvirostris, Thrissa kammalensis, and Apogon lineatus, with a cumulative
dissimilarity contribution rate of 53.14%. For Groups B and C, the species contributing to the dissimilarity were Loliolus
spp. , Oratosquilla oratoria, Portunus trituberculatus, Trachysalambria curvirostris, Thrissa kammalensis, Chaeturichthys
stigmatias , Apogon lineatus, Palaemon graviert, Konosirus punctatus and Alpheus japonicus, with a cumulative dissimilarity
contribution rate of 90.64%. The division between groups was relatively stable, as the assemblages conformed to the water
environments in the different groups. The resource density and species diversity of Group C maintained a high level, due to
restocking, whereas the marine ecological environment of Group A and B was damaged by frequent human activities,
causing a reduction in nekton size, and leading to low diversity indices and resource density. This study aims to provide a

scientific basis for the rational development and protection of nekton resources in the eastern Bohai Sea.

Key Words; eastern Bohai Sea; nekton community; composition; relative importance index; diversity; multivariate

analysis
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Table 1 Location of the sampling stations in the eastern Bohai sea

Ui {37 Sample Z2JF Longitude 25 Latitude i3 Sample 2% Longitude 45 JF Latitude
SLO1 121°01" 37°51" SL12 121°12 37°62'
SLO2 121°02' 37°52 SL13 121°13' 37°63
SLO3 121°03 37°53" SL14 121°14' 37°64’
SLO4 121°04 37°54 SL15 121°15' 37°65'
SLOS 121°05 37°55' SL16 121°16’ 37°66’
SLO6 121°06’ 37°56' SL17 121°17' 37°67'
SLO7 121°07' 37°57' SL18 121°18 37°68'
SLO8 121°08’ 37°58' SL19 121°19’ 37°69’
SLO9 121°09 37°59' S1.20 121°20 37°70'
SL10 121°10’ 37°60' SI21 121°21" 37°71
SL11 121°11' 37°61’

1.2 ik
1.2.1 RS E B AL

K] PINKAS 25UV FAXS 8BRS 4L (IRI, index of relative importance ) B & M2 7EREVE A0 F B, &
YN

IRI=(N+W)xF
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s SRR,
122 HEEZHAE

KM Margalrf 28 EFEEL(D) 5] Shannon-Wiener ZFEVEFEE(H') 1" F1 Pielou Y51 BEFE % (J') !
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Table 2 Dominant species of nekton community in the eastern Bohai sea

FK Species B H A I N E‘ﬁ k. BB 4 L _ *HX‘J‘E?EE*E%I IRI
N% ( Number) W% ( Weight) F% ( Frequency) (iindex of relative importance)
M 505 Loliolus spp. 33.11 10.48 100.00 4359.22
T RUFE AN Chaeturichthys stigmatias 22.54 16.33 95.24 3702.19
F #F i Oratosquilla oratoria 9.87 22.60 100.00 3246.34
ZHERTFIE Portunus trituberculatus 1.61 12.98 90.48 1320.54
Bt Konosirus punctatus 2.13 11.57 95.24 1304.96
TRENVE R Thrissa kammalensis 6.06 2.47 95.24 813.07
Yl 2% KA Apogon lineatus 7.74 1.63 85.71 803.29
4G5 Octopus minor 1.30 4.18 95.24 522.71
B RAKEUF Palaemon gravieri 4.53 0.68 71.43 371.59
J& JIEF Trachysalambria curvirostris 1.83 0.71 85.71 218.06
F A BEAF Alpheus japonicus 1.80 0.54 85.71 200.66
R Saurida elongata 0.41 2.03 80.95 197.02
VRGPl Sebastes schlegeli 0.72 1.43 71.43 153.74
H 2588 Charybdis japonica 0.17 1.42 90.48 144.58
75 B HR i Enedrias fangi 0.64 1.68 61.90 143.33
KM Octopus fangsiao 0.16 1.75 61.90 118.42

R3 BBHEANMTEHENE BERRAREESH

Table 3 Average biomass and mantissa resource density of nekton in the eastern Bohai sea

i AW R R/ (kg/h) BRI E/ind./h Wi L AW/ (kg/h) BRI /ind./h
Sample Biomass resource density ~ Abundance resource density Sample Biomass resource density Abundance resource density
SLO1 36.53 5064 SL12 41.47 6720
SLO2 28.63 1772 SL13 18.74 2564
SLO3 35.16 13485 SL14 105.02 5319
SLO4 11.48 4191 SL15 51.17 9042
SLO5 11.49 4231 SL16 46.06 4049
SL06 13.14 6053 SL17 43.97 8042
SLO7 25.35 9471 SL18 16.97 2414
SLO8 25.45 2177 SL19 12.37 4017
SL09 20.63 6608 SL20 11.09 3644
SL10 7.84 2772 SL21 8.68 1842
SL11 34.05 5022
2.4 AW RE

PHA TR A IRl 2R MR B34 o 1,70, A8 4R L 0.89—2.28, i {E B0 SL18 i fir , f I fE
BUAE SL13 b0 s WA 5] BE R RT3 0.53 , 284k [l 0.29—0.69 , fe i B BLAE SL18 ui v, e fIRfB 11 BLAE
SL13 ufifir ; Myl £ 5 BEFE B2 0 2,85, A8 AL T ] 1.99—3.67 , f i B H BRAE SL17 3547, Fe {8 H 30 A SLO1
UL o DR AR BRI IAL TR T K B B R ST A R R A R SE A UK Sh ) W b 2 R
13 DARAFRE R (KT s B T U R (R SR BE TG B A, 121 B 455 0 B AR RT3 D | 4% i (6 34 50 BE el — 350 B Tl 457
T AR AR S 7= B BRI ], Jin 22 i S R 2 DR 45 i v = BE R A/

2.5 BERAiHZoegiit ot
R4 PRIMERG 2704104, RASEE R K 25 () Sr AR R I ko (81 1 A il 2 3 Vi Bl e vk sl W e 0 454
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Table 4 Typifying species and their percentage contributions to the within—group similarity for shrimp community
iUk S 2HF¥ Nekton group

T2 Species

A B C

ML Loliolus spp. 97.45 70.86 24.03
FIRE Oratosquilla oratoria 13.83 9.74
ZYEMRFIE Portunus trituberculatus 2.83

J6 ST Trachysalambria curvirostris 1.19

IR Thrissa kammalensis 1.79 7.13
X RUF R0 Chaeturichthys stigmatias 34.31
Y25 KM Apogon lineatus 11.64
HIRKA IR Palaemon gravieri 4.61

]

BRABRSEMEEXMNARERERKE ST

Table 5 Discrimination species and their percentage contributions to the every two groups dissimilarity for shrimp

ek S 417 Nekton group

2 Species

A-B B-C A-C
¥ 50, Loliolus spp. 22.01 27.49 13.94
MR Oratosquilla oratoria 10.03 9.21 7.44
=R T Portunus trituberculatus 1.46 1.8
J&E KR Trachysalambria curvirostris 1.63 2.17
IR WL Thrissa kammalensis 13.38 5.7 7.49
F RAFFEfa Chaeturichthys stigmatias 25.79 20.97
AR Apogon lineatus 4.63 8.96 6.12
BICKR AR Palaemon gravieri 4.81 4.25
fi Engraulis japonicus 27.15
BEfi% Konosirus punctatus 2.42 1.94
H ZAEEUF Alpheus japonicus 2.29 1.96
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Fig.1 Results of CLUSTER analysis and MDS analysis of nekton community
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Table 6 Characteristics of main species of nekton in the eastern Bohai sea

i FHARTR SR A e
Species Average body weight Economic value Body size Tropic level
M W, ( Loliolus spp.) 0.18 C | 4.1
7 B UF FE £ ( Chaeturichthys stigmatias) 0.40 E I 3.3
4RI ( Oratosquilla oratoria) 1.28 C I 3.7
=M T (Portunus trituberculatus) 4.50 A I 3.2
B ( Konosirus punctatus) 3.03 D Il 2.9
FGMBE( Thrissa kammalensis) 0.23 D I 3.1
Yl 55 KA (Apogon lineatus) 0.12 D I 3.2
550 ( Octopus minor) 1.79 B il 4.1
B A I ( Palaemon gravieri) 0.08 C I 3.6
J8 JTUHF ( Trachysalambria curvirostris ) 0.22 B 1 3.3
H AR5 UF (Alpheus japonicus ) 0.17 D I 3.5
K6 ( Saurida elongata) 2.79 c v 41
VFEG-filll ( Sebastes schlegeli) 1.10 A m 3.0
F A3 Charybdis japonica) 4.56 C I 3.9
7 SRR ( Enedrias fangi) 1.47 D I 3.1
KW ( Octopus fangsiao) 5.98 B m 4.1

1./ Small sized ; 11 H1/N Small and medium-sized ; 111 ; 17 Medium sized ; 1V ; K &I Large and medium-sized; V; KH! Large sized; A {52
Very high; B: 28525 High; C: IRZTF 2 Medium; D AT Low; * $R5| E RS FHRIHA b (20 5w s B3E51 [ Fishbase $038)% Froese & Pauly Al
2 I3 130310 g 3k

PN 22 U g A 220 228 50 ARARK B ATk Sh W EVE S AT HE 40 ( Trichiurus japonicus ) — B i
(Setipinna taty ) —Ht— 7R SR B —AE L W ], ANWITR] 1) S/ INRLAR Y 5 e, 5 O EE A YR BRI UK B )
PEsEFNAEEE DR b AR 2 W55 S5 /N AR, MR BN B SR E A T 481K
3.3 Rk RETR 2R S b

e 111 v el R BSR4 R A v, AR R R R R BRSSPI R e 1 T L e b Sl A G IR, e E b
iR G SR N P K 25K BRI A T2 ik, m Tﬁ%é;xm?/m%/\{z:métka_ﬁkﬁfﬂﬂ“31o 7R
TRMF IR S ) MR RO R R B S R BOR 2, £ R BRI, SLOT,SLO3 . SLO4 F1 SL13 ¥k
AT 0 D5 IR X N, FE BRI AT A 5% X N P V5 YL i | B 8 R AL PR R R A 5612 SL19 uif
P TR SRR K X, 52 NSRRI, SL10 sl {37 HH 390 1% 48 2% K 22 8 30 359 5 it 1 38 648ind./h, LIk
R AR 5 &k’%% H AR ¥ 38 95 553 %24 372ind./h 360ind./h Fl 324ind./h; SL17 3 {37 F )2
MR B A0 0 AR BE R B 155 35 3432ind./h, IR SR B A L ORI 40 % KR 22, 43 ) 1608ind./h |, 840ind./h il
720ind./h , A0 FEEARFPIE G ARBL N B R BCFT IR % B, 8 B e SO X B . BR SLO1,SLO3
SL13 1 SL19 s fbh , Hop e i) ZAEPEFR B A T8 /K F- . SLO3 il SL13 sl f3r 3 T 52 58 X Ik, 77 58 1% 5l
77 T Gl it R IV SR SR AN Uk s e o A B A2 I BHAG , A ) e 10 5 R AR Bﬁﬁ%ﬂq‘
VT 2R A S UK Bl ) B T S ) B L 22 R I A /D | 2 A R A Y A R D I AR Y b ) 2 B A 2
R IR SR vl N J R Bl R S A AR AR IR It A2 15 YLl e B | A
Cal R b A W T8 YA o 7 81 A 8 S E S 5 7 8
3.4 UK RETR SR A AR R

TETk SRR L 60% RO AR RIPERT 434 3 41, 200 A 4LBE (SL19 53k ) (B 4R ( SLOl—SL02,8L04—
SLO5,SLO8 Fl SL13 S uk) K C 08 (SLO3, SLO6—SL07, SL09—SL12, SL14—SL18 Fil SL.20—S1.21 53k ) .
LAY B AN 7, SL19 sl 37 37 T S B 05 KU X R T T & B4 T L G AR L85 25955 s v 1% 163 injii
SRR | AR Uk Sh W) VR 4548, (2 it vk 2l W 1 A ) AR MR/ D | SL19 Sl (67 i Uk s A 2 B0 18
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i, B/ NBURNSS B ORI i S 48 B 3t 4R 9% U5 o e s, 43 R 1824ind./h  1182ind./h Al 720ind./h, H4R
Fh2e a2 P /N T 100ind./h, 2350 SRR 75% & Trb FE RS 150 A5, Xl RE 5K 2k
AIEEBIIRA O, C AR =24 T 0 1L 5 ek, 32 005 Sal o] A 3l 057 Y6 Y0 AR DK S P B > 1
FEFRBUARML AR LW = F b, 5 CTERlG | = JetR 188 | TORR 1 285 S 2 A9 AEABLE 7 DT R 3235 3] 90.50%
C R TE K L ik, AR IS | oF B U B 0 A S0 b7 3 P30, 36 B4 45T, TR B i I e /K IR
AEXF BT, TR AR X 8 | 1 B KR Ak sh ) B 4 Fe it 46 . AR RIS 2 LI 4 Fh BB R AP 2R 4 p T C
LRI Sl 57, P R AZ B O 52 ) T2 SR Sl R S 22 R P LR A 0 (R KO WA 5 A O A R

B B L AR T BT S PR AT ST B PR E el O ) 28 R IR L R B i 64193 I R 24 BE RO 51 7
A A B R P 4 T RO
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MR 1 i R AR Rk B M T 2B

Additional 1 Composition of nekton species in the eastern Bohai sea

e Yl H F &
Classification Species Order Family Genus
11125 Fishes fLEE ( Raja kenojei) #EIE H g} 1% Jeg
T /NP T . Sardinella zunasi) LBIAE] fiff A} NPT AOE
B ( Konosirus punctatus) eI H fiff L A% &
it ( Engraulis japonicus ) Y H R g J
) ( Setipinna taty) Y H R} g
I B 2 ( Thrissa kammalensis ) #HEIE H i} e fiig J
R 5 ( Thrissa mystax) #EE B AR e s
Kbt ( Saurida elongata) filiZeta H Fkkfaf} I i I
RMG I ( Syngnathus acus) il H IR IR
Y IGF4il ( Sebastes schlegeli) fif ¥ H fif A} -l
£3kfi& £ ( Chelidonichthys spinosus) il H Rl L g 0
i ( Platycephalus indicus) fifye H it i Jag
K752 i ( Hevagrammos otakii) fliJ H NE R NS
Yl 4 K0 (Apogon lineatus) A KA R KA I
2 184% ( Sillago sihama) I H iz} izt )&
B TG 4471 ( Johnius belengerii) i H fAE aE ] 4 £81 )
R 440 ( Pennahia argentatus) fifi . H £ Rk R R
/N A8 ( Larimichthys polyactis) 9% H £ Rk HeA0 g
SRR ( Sparus macrocephalus) (S| iR} i )8
75 [CH 83 ( Enedrias fangi) i H HREHFL PN i
SR8 Enchelyopus elongatus) W9 H L R
4645 ( Callionymus beniteguri ) 9% H fo F} &
/N AL ( Eupleurogrammus punctamanus) firit H i Rk /N £ S
15 45 EH B ( Scomberomorus niphonius ) e AE| fiER} IR
24 MR 8 411 ( Tridentiger barbatus) 3% H R B £ R} EL AN RN
K 22 WF J§ £ ( Cryptocentrus filifer) 9% H W B fa R 2R R AR
¥ FEUF R A4 ( Chaeturichthys stigmatias) (A LiNEREr F RIFFEfaJE
PAERTFLIER R 48 ( Ctenotrypauchen chinensis) i H LANRER R HifLIR EE £ )
U [CERAR R A1 (Amoya pflaumi) S| LiNFaR ek Y Wy QR PR £ R
BliV) ¥ 35 8% ( Pseudopleuronectes herzensteini) Y H R} A R
{11 ( Kareius bicoloratus) #I H g 18R
JIMIZLTE 51 ( Cynoglossus joyeri) HIY H T R T 15
L3181 5} ( Thamnaconus modestus ) fifi 2 H fli s} T i
BB 7R Ty il ( Takifugu pseudommus ) i J% H il IR 75 fili g
H5e2k IR ( Oratosquilla oratoria) HEH LNy mEINYE
Crustaceans v [E] B X UF ( Fenneropenaeus chinensis) FEH POV B XU
JE JIHF ( Trachysalambria curvirostris) + 2 H X HREL B JTCKE
e B GUE (Alpheus distinguendus ) FEH GHFRE )R
H AGEHE (Alpheus japonicus) +RH SRR IR
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v Yt H # =
Classification Species Order Family Genus

H ¥R ( Crangon hakodatei) FEH [ZLIVES [ZLINA
B AL I ( Palaemon gravieri) +2H R URRL KN R
2T BN ( Lysmata vittata) FEH TEIRRE HEAE
FKIEBEER ( Upogebia major) +2H PRI AR L3
LR 3R ( Eucrate crenata) FEH T R TR
VeIHIFE TS 2 ( Carcinoplax vestita) +EH KRl R
=YERR T ( Portunus trituberculatus) +EH R HER R EE
H 2248 ( Charybdis japonica) +2H BT R b g
R 8L A ( Dorippe granulata) +RH KNEER BS/N
H 2% /A1 ( Dorippe japonica) +2H KR T RS
VU BILEE ( Pugettia quadridens) +EH W e S R LR
H 2= K HR & ( Macrophthalmus japonicus) +R2H WEER} KU &
PNEES 5 ( Loliolus spp.) e H LIPS )
Crustaceans 550 ( Octopus minor) J\Jgi B 5 A} UG 2 &
K MY ( Octopus fangsiao) AAE| LEES LY
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