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Fig. 1 Sampling stations in Bohai Sea
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Tab.1 The biology species structure in Bohai Sea in 2012-2021
G0 iRl a7 1k LIRSS BAREY JIEJ=Fh e EJEF
year nekton species fish species crustaceans species mollusk species demersal species pelagic species
2012 61 35 23 3 53 8
2013 49 30 16 3 40 9
2014 57 33 20 4 48 9
2015 64 38 22 4 56 8
2016 75 47 25 4 66 9
2017 72 44 24 4 64 8
2018 78 46 28 4 70 8
2019 63 39 20 4 54 9
2020 64 41 19 4 55 9
2021 58 39 16 3 49 9
BT total 121 79 38 4 111 10
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2012-2021 AR UK AR My A0 Hmh 4 B LU A
LR 20 PRI SE K R Rl i UK 2B ) i P A 3
R | F I (Setipinna taty) . [ ¥R (Oratosquilla
oratoria) . H:K J& 7R &% fig (Thryssa kammalensis) |
/N . (Eupl eurogrammus muticus) . 4R 5 (Pampus
argenteu), 7 &% I j§ ff1 (Synechogobius hasta) |
H 2% 46 1 bk
(Loligo japonica) F1 B (Konosirus punctatus), &
W GE S AT OC R 2L 6 1 R B
Y, 5 5E AR A — B ER I A K B S
B UK AE LSRG A gy, R B
ENFN R S i, HUOR/ Vi AR | RS
7 & iR j§ £f1 (Chaeturichthys stigmatias) fll H A<+
R

/N £ (Pseudosciaena polyactis) .

2| RS A R S AR Y B % I v T B HT,
5 A B O U B R 0 v T A K I A AR B AR V(A
{RHRAT A VA GEUR 26 B TR . AR
99 >4 A i iR DK A 0 0 R R A AR R 3
T 152.40%, Hrhig S o o ka2 R A
FEBERRZRAEY R E LR ME 2, k38T
583.62%; MEKHIfE 5 FlHFuk AW 5 —L 5 E 57
JER A [ A i R RS (N B
Pl R R TG Y £ ) A S 38 05 2 R ) 43
HIHEK T 186.38%7F1 493.67%.
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B RSN, FA LA L AR AR I E K TS S
SRR HH B — R iR A RE K S S B, O
PEAFR G i T XA T 0 2 T Ty, HORAMAR A
B T R R AR EE RN i I A 2 R U
R BHE R AT A E LT A E A e R K,
S LB R AR RIS S AF [B] 0 0 R 285 3 A7 7EAR
£ 5 (P=0.002, n=5), RIS, #EEKAe
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Tab.2 The dominant species (IRI>500) of Bohai Sea in 2012-2021
H 1 date 2 species W% N% F% IRI
I BB i Thryssa kammalensis 13.47 41.83 50.00 2765.03
W Setipinna taty 11.97 15.65 61.76 1705.94
2021 fiz Engraulis. japonicus 26.65 22.43 29.41 1443.75
/N £ Eupleur ogrammus muticus 6.99 4.34 88.24 999.50
#iBE Pampus argenteu 7.29 0.83 70.59 548.79
fi E. japonicus 75.16 79.95 55.88 8667.46
2020 I ELBE i T, kammalensis 4.97 3.73 76.47 664.82
W S taty 5.27 439 58.82 568.26
1 ¥R Oratosquilla oratoria 19.25 44.77 52.00 3329.14
fiz E. japonicus 11.24 21.39 48.00 1566.12
2019 HHY S taty 15.85 5.70 62.00 1335.75
Ak S it T. kammalensis 9.25 6.90 50.00 807.35
1% 5 D #F Scomberomorus niphonius 11.97 0.59 52.00 653.15
JF B UF B4 Chaeturichthys stigmatias 21.57 42.34 100.00 6391.01
fiz E. japonicus 17.08 39.47 75.61 4276.25
2018 1 iF il O. oratoria 33.12 5.92 97.56 3809.38
H K46 1%, Loligo japonica 5.89 2.95 100.00 883.39
A S taty 6.79 2.58 80.49 753.73
fiz E. japonicus 34.97 52.94 61.36 5394.21
2017 JF B UF B4 Chaeturichthys stigmatias 15.89 16.16 79.55 2549.65
1 iF il O. oratoria 17.13 3.09 90.91 1838.04
Ak S it T. kammalensis 13.47 41.83 50.00 2765.03
Y S taty 11.97 15.65 61.76 1705.94
2016 fi E. japonicus 26.65 22.43 29.41 1443.75
/N E. muticus 6.99 4.34 88.24 999.50
68 P. argenteu 7.29 0.83 70.59 548.79
fi# ¢4 E. japonicus 62.76 79.86 71.43 10187.66
2015 1R O. oratoria 12.48 2.08 88.10 1282.15
o B W E 4 Synechogobius hasta 5.44 7.12 76.19 956.84
%t E. japonicus 49.00 66.63 55.32 6396.78
2014 1R O. oratoria 10.14 8.40 80.85 1498.95
Y S taty 12.16 6.85 34.04 647.04
2013 fitfa E. japonicus 65.75 87.13 65.31 9984.20
it E. japonicus 5.73 33.32 47.06 1837.80
MRk O. oratoria 10.70 5.32 68.63 1099.05
W S. taty 13.49 6.91 45.10 919.80
2012
/IN#5 4 Pseudosciaena polyactis 13.13 2.23 54.90 843.53
H 46 5%, L. japonica 6.42 6.25 56.86 720.56
P Konosirus punctatus 17.95 11.27 23.53 687.41
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Fig. 3 Fisheries resources of nekton from 2012 to
2021 in Bohai Sea
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Tab.3 The biological resources density of former fishing moratorium and prolonged fishing moratorium in Bohai Sea

i species At 8] time YU range & KAEAR maximum year H¢/NMEA} minimum year
Wk A4 #E K {ij former fishing moratorium 11.02-85.56 2015 2013
nekton JEK J5 prolonged fishing moratorium 23.24-168.06 2017 2019
R 2k FEH 1 former fishing moratorium 0.95-6.66 2016 2013
demersal fish  #E K J5 prolonged fishing moratorium 3.21-35.44 2017 2019
B K JEK A former fishing moratorium 0.64-21.10 2016 2013
crustaceans JEHK J5 prolonged fishing moratorium 5.58-41.24 2018 2019
h [ Rk #E K {ij former fishing moratorium 5.83-58.91 2015 2012
pelagic fish #EK J5 prolonged fishing moratorium 14.07-150.98 2020 2019
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Effect of prolonged summer fishing moratorium on fisheries conser-
vation in Bohai Sea

LI Zhongyi"?, DAI Fangqun"?, YANG Tao"?, SHAN Xiujuan" ?, JIN Xianshi' >
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Abstract: We evaluated the effect of prolonged summer fishing moratorium on the conservation of fishery
resources in Bohai Sea from three perspectives (individual, population, and community) by analyzing the domi-
nant species of nekton, the individual mean body weight, and fisheries resources index of nekton and some main
fishery populations or biological categories. Data was collected during trawl surveys in August 2012-2016 and
2017-2021, representing the former and prolonged summer fishing moratorium, respectively. The results showed
that the individual mean body weight of nekton in the former fishing moratorium was higher than that in prolonged
summer fishing moratorium (4.35 g/ind and 3.77 g/ind, respectively). The individual mean body weight of nekton
in the prolonged fishing moratorium decreased, mainly as a result of the annual average density of the populations
increasing compared to their annual average resource density, indicating that both the number of complementary
populations and the fertility of the parents increased significantly. The dominant species of nekton in the early
stage of the prolonged fishing moratorium were Engraulis. japonicus, Oratosqguilla oratoria, and Setipinna taty,
similar to those in the former fishing moratorium. However, several new dominant species appeared in the later
stage of the prolonged fishing moratorium, with a low occurrence frequency and a high annual variation. In
general, the dominant species composition of nekton fluctuated greatly throughout the whole fishing moratorium.
Meanwhile, body size and the trophic level of dominant species in the prolonged fishing moratorium showed an
increasing trend. The annual biomass of nekton, pelagic fish, demersal fish, and crustaceans in the prolonged
fishing moratorium were generally higher than those in the former fishing moratorium, especially in the first year.
However, the biomass of all of the above biological categories in certain years in the prolonged fishing morato-
rium were lower than those in the corresponding years of the former fishing moratorium. The annual average
biomass of the above biological categories in the prolonged fishing moratorium increased by 186.38%, 178.26%,
357.63%, and 132.89%, respectively. The annual biomass ratio of the bottom to middle and upper organisms in the
prolonged fishing moratorium was larger than that in the former fishing moratorium, with an interannual increa-
sing trend. The biomass of higher trophic level organisms remained low in the former fishing moratorium but increased
sharply in the prolonged fishing moratorium, showing an increasing trend, with an average annual increase of
493.67% compared with that in the former fishing moratorium. In conclusion, the biomass of both lower and
higher organisms in the ecosystem of Bohai Sea in the prolonged fishing moratorium was found to increase signi-
ficantly, consolidating the energy foundation of the ecosystem, optimizing the community structure of fishery resources,
and gradually stabilizing the succession of the ecosystem. These findings indicate that the input control measures of the
prolonged fishing moratorium had a beneficial ecological effect in the Bohai Sea.
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