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BRIk

1.1 #¥EFRIE

ASBIFGE VR PR 397 4% 5 23 T 4 A o i
HIAY 2016 4E 5 H (FZ) .8 A (HF) fMEis
WEALEGE J5 0 2017 4E 5 A (£2) 7T H(H%),
TESR W 18 S FL 4R T ¥ 50 (27°54" ~ 28°24' N FI
121°54" ~121°24" E ) F| F AR PR ¥ 5 W 5k i 4K
121 57 BEAT 1 Halb R PR A o AR B IR PR S 1)
b 71 B S P AR, 7B SR I VS TR S R L
LI E T X01 ~ X06 % 6 ANl (E 1),

TR 4 LA G2 B I, X LB HE AL
VA 46 0O DO B2 11 e /N ) R SE A 28 mm, 46 1)
EKI3.5 m, PR 15.5 m; B0 5 P9 1Y A
INRE RSN 54 mm, EAHK 11.5 m, FHE
13.5 m, MGfRTNR N 184 kW, 2016 4F 5 7 45 X
itiE] 2y 30 min, S ¥4 3. 6 kn, 2017 4EH 26
W8]k 30 min, P4 4. 0 kn, B AL E
P Y KA 6:00 —19:00 TR . kB JE I
B SRE i R A L A3 B Ak B R ol U A Y
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Fig.1 Survey stations of Yueqing Bay

fishery resources
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Yrit kg/h) s, N @ SRR A/ N 4T TR,
km®/h; D Ry KOSP4 5K 58, ks L k46 B HE 2
B X 3 7 S i o ) 1] PSR AR, km s g Sy [ R
PR AR = 1 - PR A) A Ui 4% IR
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ZET (AR A R Py A . A R(EAE 0 ~ 100%
ZIE) BRSO, B T SR B ] L B O I, P
RIS AR BE Dy 100% I, i1 f
AR,
1.2.4 BEEZRE
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= - 3 PlogP, (8)
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2 S J Uk sh W) S YIREG N ik sh ) A
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il 5, S22 § Fh AR
1.2.5  Haib By ik

FIF SPSS 19. 0 A 2 bn Al Ak B £ 3
PEATGETH T, ] Levene J5 L X REA WM EAE 1A T
T =R 2 J5 i FH B 2R J7 22 73 BT (one-
way analysis of variance, ANOVA) Fl ¢ £ &
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2.1 FRAM

HRICRAE BNk shY) 63 Fi SRw T 12 H
33BL(ER 1), Hor: 128 39 B MRS 11 A ARG
o1l B LD RPAISK RS 1 R, X A
e NG Dy I DS e YR PO B E R R G S e
R, 2016 AL FM AL = PE R 1 8 ( Portunus
trituberculatus ) ./\N# L ( Larimichthys polyactis) | J]
1% ( Coilia nasus ) F14E i ( Lateolabrax japonicus)
H R A R R ( Exopalaemon carinicauda) | H
7K W5 ( Charybdis japonica ). 77 F& HF £ i
( Chaeturichthys stigmatias ) K1 #0485 £L 4F 5§
( Ctenotrypauchen chinensis ) %2017 4E G 2 Fh hy
=R T . /N B M, Jg Sk i ( Harpodon
nehereus) W ECAJ; XA ( Parapenaeopsis hardwickii )
FH A, H WA N R AR, T8 A
i
argenteus ) Fl1 75 22451 FE WF ;2 1 ( Amblychaeturichthys
hexanema ) 55 W2 U Hij 5 A PR 3T =9k
BRI £, 3 LR O R AR,

HESRE BNk sh Yy 71 Fh SRR T 14 H
36 BH(R 1), Hor: 128 45 B MR8 11 Fh, dRG
22 P B 10 FPANSK R 3 B, 2016 AR H
TP A 455 e FQ P X R L =t 788 T8 A e Sk £
WL A R B AR, B KK E IR (Palaemon
gravieri) 5% 75 8 ( Scylla serrata) 2532017 SE4f;
TP Ry =P 8 N BRI R K £ A
Fif oy L HF G ( Oratosquilla oratoria) W BT Xof iR
H 2 i | #% ( Miichthys miiwy ) F137 £ ( Trichiurus
lepturus ) 55 o P HLBRCE H 5 A LRy =JER
THEE BRIk A

Bl A8 1 A 19 R o T 22 PR 45 2 (TRT) & 3R,
2017 AEVA A AR ) b AR ER 65 Ak | TR,
FHA B R PL R B 2016 G T . B2,
FRABAE #IHR ( Solenocera crassicornis) AU G AT Xt KR
AIPLHBERS R, I 5 B R Ty B 8, A8 65 or
JFEHR L AT ARG FLAE R £ Y D0 3 B2 B IR AT
H 7 16 SR R OGS S e, Hrp A
TER RS 5 B, X UM R & T3 S 4
A ABAATE R AR L A R AR

( Argyrosomus  argentatus ) . ( Pampus
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RN B AR R4, R H R A S
AR IR 2 [R) I AF 2R 2 ] Y R 2R A —
Ak, 4 2 H] 1) BE A 30k 58% , B 2 [) B 5 ¢
B 75% o W EL RS IS R R M N ) R AT o A
EHEIR | H A SR (Alpheus japonicus ) 4% 75 |
K # f ( Larimichthys croceus ) . B A7 %
mucronatus ) M TE & H 8y
( Cynoglossus robustus ) %5 , J§/V B Fh S35 kG
I8, ( Loligo beka) . H 7% 3\ ( Dorippe japonica ) .
2% 2% 1 ( Philyra carinata ) | ¥ @ /¥ T £

( Hapalogenys

( Sardinella zunast ) F1 YL 1 /NN £ ( Stolephorus
commersonii) 5 . 525 Y LA Fh S B 4E H A3
MR BT ( Dasyatis laevigatus) i Hy £ B A8 A #E
& < J7 tili ( Takifugu xanthopterus) , J§ /0 B Fp 24
ToH/N O KRG ( Oratosquillina inornata ) A [ B X
WK ( Fenneropenaeus chinensis) , ' [E & HF ( Acetes
chinensis) SRSk G 0 ( Mugil cephalus) | J7 [X
WY &k £ ( Johnius belengerii ) A1 ¥ Ul /1 ( Nibea
albiflora) , 25 bRk, W B 25 AL B0 5 e
B 22 ORI UK Sh Y b S8 BE R

x1 REERKMMHEEARREEMEREEY

Tab.1 Species composition and relative importance index of swimming animals in Yueqing Bay

. # 2% Spring E 75 Summer
YiFp Species
2016 4 2017 4 2016 4F 2017 4
#:JE H Teuthoidea
H A 2 Loligo duvaucelii - - 62. 67 126. 59
KA B, Loligo beka 1.62 - - -
G L, Loligo edulis - - - 1.11
5 H Sepioidea
S Rag=s Sepiella maindroni - - 11.03 50.57
[ J& H Stomatopoda
[T UR G Oratosquilla oratoria 89. 11 221.02 203. 65 384. 00
TEH/N KRS Oratosquillina inornata - - 29.47 -
+ & H Decapoda
i [E| B X MR Fenneropenaeus chinensis - - 184. 66 -
H AFEXF U Marsupenaeus japonicus - - 1.28 -
JE G X UR Metapenaeus joyneri 2. 66 74.27 95.09 92.07
MIG{5XEF Parapenaeopsis tenella 49. 36 45.34 - -
W5 EC AN SR Parapenaeopsis hardwickii 82. 06 2 255.00 4124.22 482. 56
AL WR Solenocera crassicornis - 116. 49 158. 07 149. 90
i [E] U Acetes chinensis 103.76 8. 19 41. 61 -
AMEEUF Leptochela gracilis 84.13 40. 64 - 3.40
LR HEF Exopalaemon annandalei 1.27 2.20 - 0. 86
# R MR Exopalaemon carinicauda 391.12 440. 14 620. 02 169. 94
& [ EF Palaemon gravieri 7.09 8.26 474. 85 10. 77
H ARG HR Alpheus japonicus - 21.75 - 7.43
i WS WF Alpheus distinguendus 11.82 71.33 - -
ZWERR T Portunus trituberculatus 6 458. 50 4041.14 3037.82 1996.82
21 R R FHE Portunus sanguinolentus - - 30.71 -
F AR T 1% Portunus hastatoides - 5.36 - -
R 75 Scylla serrata - 84. 44 940. 45 -
H A UG Charybdis japonica 326. 85 1079.27 88. 87 340.72
KBNS Charybdis bimaculata 3.32 74. 83 - 1.85
H AR &\ 88 Dorippe japonica 3.45 - - -
Lk i Eucrata crenata 27.57 63. 06 - 1.41
[ELk 225 Philyra carinata 4.76 - - 1.17
HIEZEME Philyra pisum - 3.19 - -
A3 )5 8% Hemigrapsus sinensis - - 1.26 -
AL B SR Eriocheir sinensis - 8.02 - 2.07
PG Eriocheir leptognathus 14.87 2.31 7.48 -
H.% H Carcharhiniformes
33k BHA % Scoliodon laticaudus - - 10.02 -

http: //www. shhydxxb. com
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gA1
. %25 Spring H Z Summer
YFp Species
2016 4F 2017 4¢ 2016 4F 2017 4¢
fiii I H Myliobatiformes
YGAT Dasyatis laevigatus 149. 80 - - 287.71
AT Dasyatis navarrae - 54.06 - -
9 H Clupeiformes
H /NPT Sardinella zunasi 25.99 - - -
BEME Konosirus punctatus - - 28.05 0.98
fiffh llisha elongata - - 70. 67 31.40
fi¢ Engraulis japonicus 10. 20 8.04 - -
Hi4E /NN Stolephorus chinensis 1.73
VLI /NSt Stolephorus commersonii 31.47 - - 5.10
FEHY Setipinna taty - 3.97 0. 64 6.50
iR B Thryssa mystax 101. 44
J1% Coilia nasus 1 526. 40 578.52 1 007.50 3 008.01
JRET Coilia mystus 22.68 - 14.27 -
ik J H Silluriformes
Wk Arius thalassinus 3.92 - - -
JT 458 H Myctophiformes
I3k £t Harpodon nehereus 132.29 1 791.96 4 787.57 3235.41
K g fif Saurida elongata - 3.76 0.74 1.32
L BLJEE KT i Benthosema pterotum 1.18 - - -
#8405 H Anguilliformes
H 7 & i Anguilla japonica - 4.37 - -
HF 8% Muraenesox cinereus 200. 49 84.46 298.31 61.65
i IZ H Mugiliformes
fiff§ 6. Mugil cephalus - - 72. 86 -
MARFZ238 Tl Polydactylus sextarius - - 261. 68 2.08
PU$E ik Eleutheronema tetradactylum - - 4.69 -
i H Perciformes
168 Lateolabrax japonicus 1 482.40 185.78 129.78 55.13
N 446, Johnius grypotus - - - 3.72
Jz LG i £ Johnius belengerii - - 19.42 -
233 B 158 5F ik, Chrysochir aureus 9.36 - 1.41 -
I fili £ Argyrosomus argentatus 119.29 365. 46 0. 80 225.06
Wkt Nibea albiflora - - 18. 67 -
TSk A 7 £ Collichthys lucidus - 14. 05 - 60. 33
JNEE AR Larimichthys polyactis 5380.91 1950.19 166.38 3 038.01
K th Larimichthys croceus - 48.21 - 8.72
Miichthys miiwy 7.03 45.01 - 529. 60
JEBEAE Secutor ruconius - - - 1.70
K Bt Hapalogenys mucronatus - 18. 06 3.36 5.09
H A [ Uranoscopus japonicus - 2.73 - -
K AEVE 7t Siganus canaliculatus 1.27 - - -
/N . Eupleurogrammus muticus 11.32 23.94 - -
i 0 Trichiurus lepturus - 12.70 - 433.93
W 15 Ehf855 Scomberomorus niphonius - - - 9.45
EREE Pampus argenteus 195.18  479.05 - 458. 98
Hr [E B8 Pampus chinensis - - - 19.24
AN 225 R B i Amblychaeturichthys hexanema - 322.97 - -
 FRUF FE 4 Chaeturichthys stigmatias 696. 88 20.75 4.07 -
Be MR SR 1 Tridentiger barbatus 1.84 2.42 1.15 6.04
HAERSFLIR R Ctenotrypauchen chinensis 532.84 53.22 2. 69 12. 38
PLECIR A MR R 1 Odontamblyopus lacepedii - 159.27 0.76 -

http: //www. shhydxxb. com
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HA1
IFh Species 7% Spring H Z Summer
2016 4 2017 4 2016 4 2017 4
filJ H Scorpaeniformes
PR Gt Daicocus peterseni - - - 0.99
fiffy Platycephalus indicus 4.86 - 1.48 -
9% H Pleuronectiformes
WL A& Zebrias zebra - - 0.94 -
W) =25 5 Cynoglossus abbreviatus 24.37 - - -
KWL 5 5 Cynoglossus lighti 27.90 47.97 6.21 -
PR 5 85 Cynoglossus robustus - 68.01 - -
fifiJZ H Tetraodontiformes
FEPE Gk fili Lagocephalus spadiceus - - _ 4.27
WE AR J7 il Takifugu xanthopterus 24.70 - - 209. 65
SRS AR JT i Takifugu niphobles 17.33 - - -
5845 J7 i Takifugu obscurus - - 1.56 -

T - FRZYFARLEZT T B

Notes: — indicates the species disappear in the season.

2.2 RETE

AR 44 I 3] A £5 40 R 45 : 2016 A1 2017 4R
TR S ST ¥ R B B 43R 5. 91 x 10°
2.72 x 10* ind. /km® , % ELok i J5 P A 1753 98%
SEH BB Bl 310. 87 .356. 07 kg/km”, 203 5
TR T 14.54% ;2016 F1 2017 4 5 Z={iF ik sl i
B EREEEE A R 9. 76 x 10* 3,45 x 10* ind. /
km® | [ T 64. 65% , V- 14 it 5 25 i Ky 444. 90 |
515.90 kg/km’ , X ELMc 3 5 FH 5 T 15.96% 435
X} 2016 F1 2017 4EA7E 4P A wli v R A UK 34
FEBCE B o i R (B AT ¢ AR, A5 R BOR 2
AR I Uk 2l W) e RO B 2 IR AE TR 2 v 2
(P=0.011<0.05) , 55t % B Z 7] 22 b A B 2%
(P=0.856>0.05), % I, P E ik fe il A Vi Jak
2 i 5 B UK B 40 Y- 34 R RO T R 3 PR AIR (P <
0.05) , V- o 2 % B W] Sl o, Do 2L S0t AE AN
ALk s i< LN = =8 R i B i €I )
(RN LLNIVE BN
2.3 BEEZFMEHEK

FZE:2016 4F /N AR5 T3 AR K 43
J731.83 31.50 mm;2017 4, Wi AP 1 E 3 kK
4y 38.13.55.33 mm, B Z%.2016 4F, /Nt L
iy T - 24 1R K R 36. 80,141, 40 F1 210. 40
mm ;2017 4, 2% 0 Fh i 7 B4R 4 o )3 i =
88.30.315.50 F1242.00 mm, VLI 2, [HFRAE
PEBGERT G, DA E 3 Rl i A IR K A7 7R 22
S DL R S AR RN 2 R T ek
Hi(P<0.05),

SPFAE R ZE AR X02 yE AR E = JE R T

350
\E —s— /N L. polyactis
E 300 —e—1tf L. japonicus
=]
)
— 250
>
el
2 200
(]
oo
g 150
(]
>
= 100
<
& 50
B 0

20164EFF  20174EF  2016%EH  20174EH
Z=75 Season

2 feHiNEENEHERETL
Fig.2 Changes in average body length of
L. japonicus and L. polyactis

O TN A 2 [W) 7 X06 335 47 R B 1) /1N 3 2 1)
KO 5E) HEAT 22 S VR R 36, 45 R 35 W] 2016 FI
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Abstract; Trawling activities of recreational fishing boats are part of recreational fishery activities. Fishing
gears such as trawls on recreational fishing boats were required by the government to be standardized prior to
summer fishing moratorium of 2017. The composition of catches would vary with the change of fishing gear and
mesh size, so the standardized transformation of trawl may have a positive effect on fisheries resources and
their habitats. To investigate the effects of recreational fishing boat experiential trawl standardized
transformation on nekton community structure, bottom trawl surveys on composition of nekton community were
conducted in Yueqing Bay. The surveys were conducted in the spring and summer of 2016 before the
transformation and the spring and summer of 2017 after the transformation. The difference in average body
length of captured nekton samples was tested by T-test. The composition of nekton and the effectiveness of
trawl transformation were analyzed by combining some parameters such as index of relative importance,
biodiversity index, and species replacement. The results showed that there was difference in species
composition of the nekton via the transformation of trawl, with the evident species replacement. Portunus
trituberculatus and  Larimichthys polyactis were the mutual dominant species in spring through the
reconstruction, and the common species were Exopalaemon carincauda. P. trituberculatus, L. polyactis,
Harpodon nehereus and Coilia nasus were the mutual dominant species in the summer through the
reconstruction. The number of species increased by 22 and decreased by 18, with species replacement rate of
58% among two seasons of spring. During summer, 25 species increased and 29 species decreased, and the
replacement rate was 75% . Both replacement rates exceeded 50% . The abundance of nekton reduced but the
biomass improved with the standardized transformation. After the transformation of nets, the average
abundance of swimming animals in the spring catch decreased from 5.91 x 10* ind. /km’ to 2. 72 x 10* ind. /
km® and the average abundance in summer from 9.76 x 10* ind. /km” reduced to 3. 45 x 10* ind. /km*. The
average biomass increased from 310. 87 kg/km’ to 356. 07 kg/km’ in spring, and from 444.90 kg/km’ to
515.90 kg/km’ in summer. The average body length of several important economic species was significantly
larger than that before the transformation. L. polyactis, Lateolabrax japonicus and C. nasus were greatly larger
after the transformation; the body length of L. polyactis and the carapace width of P. trituberculatus increased
significantly. In addition, the proportion of nekton was still high after the net transformation. In spite of that,
the juvenile proportion of some important economic species fell a bit after thetransformation. For instance, as
the mutual species among spring, the juvenile proportion of L. japonicus was 100% and 67% before and after
the nettransformation, which decreased by 33% . But the proportions of some dominant species such as P.
trituberculatus and L. polyactis were still above 90% . The dominance of prey species declined. For example,
the Gobiidae’ s index of relative importance decreased markedly. The standardized transformation of
experiential trawl nets of recreational fishing boats had some protective effect on juvenile of important economic
species. This measure was conducive to the sustainable development of fishery resources and the protection of
habitats in Yueqing Bay, which promoted the development of recreational fishery to a certain extent.
However, in order to protect fishery resources and habitats, the proportion of juvenile in catches still needs to
be reduced. At present, the fishing activities of recreational fishing boats in China are not restricted by the
system of summer fishing moratorium. Furthermore, the selectivity for catches of experiential trawls is poor.
The negative influence on fishery resources and aquatic ecosystems cannot be ignored. Therefore, it is
extremely urgent to formulate more scientific and reasonable management methods of recreational fishing gear.
The result provides a theoretical basis for the management of recreational fishing boats.

Key words: recreational fishing boat; experiential trawl; trawl; standardized transformation; community

structure ; nekton
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