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Fig. 1 Sampling stations in Bohai Sea
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Tab.1 The speciesstructure of fish in Bohai Sea in 2010 and 2012-2014
WANYE % % yE
#H B MmO R R Al WK VT
. . . . . cold-temperate warm-water ~ warm-temperature
year order family = genus species demersal species pelagic species . . .
species species species
2010 9 25 37 40 32 8 5 10 25
2012 9 24 32 34 25 9 6 9 19
2013 6 19 25 29 20 9 5 8 16
2014 6 21 29 33 24 9 3 13 17

2 2010 4EF0 2012-2014 £E i & KB T%
i8] p AR IR
Tab.2 Thep similarity index of communitiesin
Bohai Seain 2010 and 2012-2014

B R LSRN ZE 2010 4E R 2014 4E R E
T REEAR  Horp 2010 45 BEEN 48 SR,
P IR 4945.75; 2012 AELABR . /NEEfL . WA . O

405} year 2010 2012 2013 2014 MR g . BEEERALNE O L RS A T
2212 e 0.4 gzz 222 526.78~1079.20; 2013 4FH o A3, E 3 ik
2013 0.53 0.58 0.51 8545.79; 2014 FFA A FAFP N GEAR Jy i | BEAPFIZS
2014 0.52 0.52 0.51 227 AR R A, SEAPLSE R 4403.50,

# 3 2010 £ 20122014 FiFiE i a X BN RES
Tab.3 Therelative catches of fish in Bohai Sea in 2010 and 2012—-2014 kg/h
Vi {i station - year 54 station R4y year

2010 2012 2013 2014 2010 2012 2013 2014
S1 323.28 23.14 6.42 31 644.73 0.65 5.42 0.26
S2 3945.93 S32 36.36 10.88 306.18 2.18
S3 7.54 11.12 1.84 0.53 33 59.52 10.97 9.89 182.97
S4 255.40 12.32 1.50 S34 13.57 4.80 2.38 5.06
S5 41.92 24.98 27.77 0.02 S35 31.13 2.97 5.61 1.45
S6 45.02 94.58 S36 14.57
S7 736.14 141.81 23.12 18.56 $37 10.93
S8 14.79 38.92 221 S38 0.72 0.68 1.68
S9 12.87 4.83 0.97 $39 15.91 4.89 3.62
S10 1.70 17.69 0.03 0.53 S40 12.63 5.64 1.47 2.11
S11 2.61 0.95 s41 33.79 14.99 0.31 0.44
S12 0.51 12.46 3.06 2.90 S42 10.34 10.13 0.35 1.10
S13 113.60 16.14 1.86 3.81 S43 0.64 5.61 2.82 5.41
S14 3.49 14.66 0.67 3.01 S44 4.57 1.13 0.04 13.61
S15 57.81 2.61 18.49 0.38 S45 0.32 0.03 1.49 12.55
S16 21.08 1.11 8.69 23.38 S46 2.04 20.88
S17 5.55 7.10 0.48 10.31 S47 3.40
S18 28.83 28.69 S48 3.05 1.30 1.08 0.20
S19 2.76 S49 2.14 0.20 0.99 9.66
S20 36.69 S50 1.80 0.04 8.25 1.22
s21 0.42 S51 13.56 0.47 2.07
S22 12.58 0.66 2.07 52 2.29 1.68 0.32
23 7.10 0.46 0.52 S53 3.03
S24 3.83 32.80 2.28 1.05 S54 27.00 0.08 3.58
S25 0.50 0.60 0.03 2.14 S55 7.78 0.06 0.73 0.92
S26 1.04 0.87 4.87 5.75 S56 2.10
S27 0.79 0.36 0.76 111.89 S57 0.65 0.16 1.80 3.29
28 1.36 1.65 0.79 3.34 S58 1.05 2.06 2.57
$29 19.55 0.36 0.34 35.18 59 2.66 11.48 201.35
S30 74.81 2.18 9.86 3.82 S60 5.28
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Tab.4 Thedominant species (IRI>500) of Bohai Seain
2010 and 2012-2014

P

Fli % /species Fl% NI% W/% IRI
year
2010 ¥t Konosirus punctatus 33.33 66.47 81.90 4945.75
2012 fig Engraulis japonicus 47.06 20.06 2.87 1079.20
JNEE A, Pseudosciaena polyactis  54.90  3.14 15.36 1015.52
W Setipinna taty 45.10 6.93 11.27 820.79
?hi%zii%hys stigmatias 6471 7.70 199 626.52
Bt Konosirus punctatus 23.53 11.31 14.99 618.84
/N Eupleurogrammus muticus 50.98  7.42 291 526.78
2013 i Engraulis japonicus 65.31 79.84 51.01 8545.79
2014 fi¢ Engraulis japonicus 55.32 48.37 31.23 4403.50
# il Setipinna taty 34.04 8.28 12.92 721.74
N RAR R

80.85 3.59 5.25 714.44

Chaeturichthys hexanema

23 HisAEEMETREEFEEXHE

X 2010 4EF1 20122014 4F i1 €0 2 4E (] 3 {57
PEAT AR 5% 5 22 SRR B0 R (R 5), AHXT BT IR
P P ] ER AN £E 7 0 M 22 7 (P>0.05), HH I
2010 4F, 2012 4F 22 2014 4F- 1 23 5l (3 F- 2 FF X 98
N FERIZL, TR B 530 R 94.20% . 94.56%F11
92.67%, I FEMEEESEANL, IKE 1S K2 Mk
Sl AN R R I U P 7 [ TG i S PR 22 57 (P>0.05),
FHEE 2010 42, 2012 45 2014 4F K2 b7

=5 HEEaXBNEMEREEFEEXXR
Tab.5 Correlations between annual relative resour ces of
fish in stationsin the Bohai Sea
S R R P
FA year H#/(kg'h™)
resource

255 type
2010 2012 2013 2014

2010  210408.03 029 029 0.30

At 2012 12201.99  0.29 0.90 0.71

all fish 2013 11444.10 029 0.90 0.84
2014 1542377 030 0.71 0.84

2010 3044.68 0.63 0.44 0.57

iR 02k 2012 3525.05  0.63 037 0.42

demersal fish 2013 119032 0.44 0.37 0.89
2014 157039 0.57 0.42 0.89

T P<0.05 FREFEE, P<0.01 FREFWEF, P>0.05 FR

HERARE.
Note: P<0.05 means significant difference; P<0.01 means extremely
significant difference; P>0.05 means no significant difference.

A B AR AR BE 43 15.77% . —60.91%
H1-48.42%, W ShAEXTER
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s 75.03%, Hp BRI 28.30%; #EHET
JERT 4 DRSS 0 R B e vD T
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31.14%; 2013 4F- 5 ifg fa IS HEJ% (0 550 0 355 ih 26
NP R SE ML Z L, ABCHIZ Wit
EHANFE, Wy R 4 SR 25050k
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86.42%; 2014 4Fighifs A HE I i B 3 th &
NFAYREHREILZ b, ABC £k w4tith
E/NTE, AT BT 4 60/ Fh S o i R i |
WA FHEEVD T RN B R, BRI
Hor ik 87.77%, High 51.81%; Fa iy =
HI 4 (LRRR o B g . BEEY . SRR MRS 227
AR, RPEGEE SIS 90.85%, Horiig
69.06%.

2010 4F-ihifg R B MR E Dy 13.39 g,
2012 4E BN HUR AR TR 7.70 g, 2013 4F A EL
HIAMATE K 3.75 g, 2014 4E L7 R MR
230 g, BAETRE, 2010 4E % 2014 4F i a2k
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Interannual variationsin fish community structurein the Bohai Sea
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Abstract: We evaluated variations of in fish community structure in the Bohai Sea using data collected during
trawl surveys in August 2010-2014. The dominant species, individual mean body weight, relative resource, Jac-
card’s similarity coefficient, an abundance biomass comparison curve and multivariate statistical analyses were
used to evaluate the data. The results showed that the abundance of all fish species decreased from 2010 to 2013,
the abundance of a few species increased in 2014, but the abundance of all warm-temperate species decreased
from 2010 to 2014. The dominant fish species changed drastically from 2010 to 2014, and the dominant demersal
fish species changed from Pseudosciaena polyactis to Gobiini sp., whereas the dominant pelagic fish species
changed from Konosirus punctatus and Setipinna taty, which feed on phytoplankton, to Engraulis japonicus,
which feed on zooplankton. No differences (P>0.05) among mean station resource were observed for any of the
fish during 2010-2014, and the mean station resource data had hetero generous variances (P<0.05) during
2010-2014, except data of all fish between 2013 and 2014, and those of demersal fish between 2010 and 2014.
The abundance biomass comparisons and statistical W values showed that the fish community was stable in 2010,
relatively stable in 2012, but disturbed in 2014, and seriously disturbed in 2013.The annual relative resource and
distribution of the five fish species with the highest contribution rate to similarity in the groups and differences
between groups changed significantly. Mean weight of all fish decreased from 2010 to 2014, as the sizes of all fish
in the Bohai Sea has tended to decrease in recent years. In conclusion, the fish community in the Bohai Sea
changed dramatically from 2010 to 2014 and remains in a disturbed state.
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