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FERMP AN . TIRAR S B oA . R 2Rk
KT R E VRS TEVERRAE , B TE T ff i P e 28 i
TR IR B FLRE VR IS, LAIh @i B 7e S0 R i T 5
SEH) FH ORI S HE R 22 AR |

1 MRS
1.1 HIERR

i ok (1 2009~2010 4E 5 2012~2015 4F H %
(8 JF1) W I #i 0 o] 2, o A DX IR Bl A ik B S
25 Y 45(2017), PRAT R 205 KW OB A, A
DR ELRILAR S I 10 B B 22,6 m, TR K 1740 H . ™
Hm R 6m, #ERM H 20 mm, i 3 knot, %uliif
Ho1h, A2 1hiaaRRg— R B ] A Py it (kg/h)
o F S (ind./h)
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(Pielou et al, 1966)f Shannon-Wiener Z ¢ 45 %5k
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33F, HET 2 H 218 29)F, HAIRZ 16 flr,
2% 16 Ff, HFEG LR HAE(R, 2009 4FF1 2012 A4
R LR AR, Y9 25 Ry 2013 43R 52
LY FPEEAR, N 16 Fo $2850, IR R
2009 4Ed i, M 14 Fh, DL 2013 4EHA%, 1 8 Fir;
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Tab.1 Variations of the crustacean species composition in
the Bohai Sea during 2009~2015

4E H w & Zil IR2E MBI MR
Year Order Family Genus Species Shrimp Crab Squillid
2009 2 16 21 25 14 10 1

2010 2 18 22 24 12 11 1

2012 2 20 24 25 11 13 1

2013 2 14 16 16 8 7 1

2014 2 14 18 20 11 8 1

2015 2 15 20 22 11 10 1
22 LB

FR A A X B EPEFE R (IR, 3 2301 H A2 2090
TP (IRI>B00) Bl 4E PR fh (£ 2). HERGTE 6 M4F
B3 17 Jy 24 AR T (4768<IRI<13713), HAEW &8 143
F (29.27%~79.39%) 5 4 3 4iil % (68.63%~89.13%) #£
A Wy e RS R o — , HAGE | 0 U TE 5 MR
JESE—(1X 2015 4755 ) ; Hik , HZRia(Charybdis japonica)
TE ANy SRR, E X (Fenneropenaeus chin-
ensis) . & [C K IF (Palaemon gravieri) . & JI§ & 4F
(Crangon affinis) F1if#; T (Latreutes anoplonyxX) £ 2 >4
Dy BTN, =Pk T4 (Portunus tritubercul atus) #17g f
[ 8 (Carcinoplax vestitus) 7£ 1 ~4F{5 4 L Ft o

% 2 2009~2015 )i R R R KB ERRT L
Tab.2 Variations of the dominant curstacean speciesin the
Bohai Sea during 2009~2015
4 Year YjFh Species W(%) N(%) F(%) IRI
2009 [1H#FlE O. oratoria 79.39 74.46 89.13 13713
HA4E C. japonica 9.84 565 54.35 842
2010 [M¥FlE O. oratoria 2759 34.66 76.60 4768
BHICKEIF P gravieri 8.90 25.73 29.17 1011
i T4
P. trituberculatus
HA4E C. japonica 18.30 3.42 36.17 786
EXHIF F chinensis 15.06 246 36.17 634
IR C. affinis 530 876 36.17 508
2012 H#FkE O. oratoria 48.86 48.95 68.63 6713
H7Z#3 C. japonica 8.81 536 41.18 583
FEXTEF F chinensis 13.61 858 25.49 566
2013 [ IFdL C. japonica 43.66 33.12 77.55 5955
W H T L.sanoplonyx 0.57 20.40 42.86 899
H Az
Charybdis japonica
2014 ¥Rl C. japonica 51.05 70.79 81.25 9899
eI TTE C. vestitus 27.80 0.19 25.00 700
MFHVR L. anoplonyx  0.86 7.42 60.42 500
2015 ¥Rl C. japonica 78.71 29.27 88.10 9513
BHICKEIF P gravieri 9.41 51.15 66.67 4037
HIEMBIF C. affinis 1.96 1250 47.62 688

1456 4.85 50.00 973

21.41 4.82 2857 749
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2009~2015 4K 2, @it e m P-4 3R AE ) 1
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IRt B 2 R 3R A 4y 4.9 kglh, HifR L 2009 4F
5% 75 (13.40 )kg/h, 2013 4EH41%(0.28 kg/h) (K] 1)

2009~2015 45 2=, i H a2/ 125 3R
ok 622.49 ind./h; oA, LA 2015 44515 (694.71 ind./h) |
2013 4E I (56.01 ind./h) . $%25 51, MRS F-2 W 3k
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2013 “F I fik(27.97 ind./h); 835534 AR R %
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B 1K (9.49 ind./h) 5 [T HF Wl Y S 24 W0 3% A 1R B0k
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Fig.1 Variations of the biomass and individual composition
of curstaceans in the Boha Sea during 2009~2015
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Fig.2 Variations of the crustacean individual distribution in the Bohai Sea during 2009~2015
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Fig.4 Temporal clustering and MDS analysis on the individual density of of crustaceansin the Bohai Sea
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Tab.3 The parameters of the alternating index and the
migration index of crustacean community

e — -
W R TAYIREL TR AR
oA Number Number of  Number of ¥ H
() of species _ PECies species  Number of
_Survey s(pA) migrated in migrated out  common
‘ Tﬂi(r\,(tﬁ?r © (B) species (R)
2009-08 25 ? 5 13
2010-08 24 4 5 13
201208 25 3 5 13
2013-08 16 0 9 13
2014-08 20 7 2 13
2015-08 22 5 3 13

Wig
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Zs i Y 4(2017)RF5E T 2010 4E 1 2012~2014 4 7
(8 F )it 2 VA AR BRAsqk , & B 2SR H Hh
2010 4E 1) 40 Fi R PR 2 2012 41y 34 FhLJ K 2013 4E 1)
29 Ff, 2014 AWK E & 33 i, ARG & BN 5T
WRhECH AR B 5 2L, YL 2013 4R A
It H 2014 AEZ WK, RIRZ e T aZy i E
2012 AF KRB, i e A g H 2012 4R TS
SRAEFL, 2013 4F KR F % .

AW, CERES7E 2009~2015 445 41y 1 M i
Vg F e 2 XA b, LA it | 43 L B BB R
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5 Fr A7 W) b AR R 2 — o R IR 4F (2016) ¥ T 2011~
2012 XSRS R SC 2R R AT T B A WA, &
PR S22 A R AE D 3 R0 g 1 R iy 48 0 | 58 TG KB IR |
H At F1 H A< 8% 18 (Alpheus japonicus) , Jt H: DL R
RAXPEARF, X GARMRMEER - ZGEKRE,
1R ity £ 28 A ¥ T HH 52 2 248 X L 34 b
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2010 4 8 H #hifE N B (Konosirus punctatus) %%
KRB ARG B R, 2012 AED R F BE A2
2010 1Y 5.80%, 2013 4Fit—4 FREE 2010 FhY
5.44%, 2014 4EK4E % 2010 4ERY 7.33%(25 1 L4,
2017), ASBEFEH, Wi B A0 2 IR 9 A AR PR AR 1k
B0k 54 —3, 1 2010 4ERY 2.26 kg/h FREZ
2012 411 2.02 kg/h, 2013 43— R F& % 0.64 kg/h,
2014 4RI 2= 2.54 kglh, SVASKEE, 2013 4E A
R ST 0 VR % B 38 R AR eI, HL 2014 4fa
5 5 W ST R PR B S B WK A o FR e T LAY
i BEA L A TS YL AR AN RN R P B RS 5
PR, A 2 SR 5220 2 [R) A A B AR (N &
WG B b 3 A 5

VE R it v — 1 1 R 2P Rh, THRIE 28 ik )
T TR AR, 2009~2015 4 HoAE W hE A
IRECE 53 L B~ M 5331 4 54.88% 1 46.94%, 7EHT
BEFNUR G 3 AN S8yt o Hovk, BEISFNARIS A
Wi 5y S 5 3R 29.44% 1 15.68%, MA%K
A YE S 91 10.66%F1 42.40%., X —HF5E45

5330 A SR R i Yt Ml 5 U 2 R 1) 1 G — (2R B AR
4 2016; 25 N4, 2013), WG 2 Fir DL RE A Bl ok ) 1
H e 2 X SR, — 7 15 i i b e
Lo 45 i (R GEiC &, 2014) 3 BT I st A i o )
BXR; H—rm, EFHIURS M, DR REAE k2
ProE . gD B KR FEERANGE, I B
e Syoim (LU 4E, 1998); LAk, (IR R 7B %
IR T 11 S s A 5 A A ) XU

3.3 3K 19-3 i F it iM AR M

WA LG T AT E 44N
X, D s bR R A e 22 Y il S i (R B A
2015), J& H: L 2011 433 19-3 JhH-F & i dh vt A4 25
RGN R K (CRAAIE, 2013), Pan(2015) i/ &
FEFE T A AT T ESE 19-3 Sl S a9, A
Fo2e | D2 ISR S S My PR R T R AR
JE I i TR sh MR ak i 25 o B P DGR . H AR X IR
G JTCHR AL, 0 24 IS 43 W 52 2890 b Sk i s 4
Folr, i JE X G 7 AR 2 I A X 4K . Dauvin(2000) 7E
WX T Amoco Cadiz 5 ¥ i X R A M) % 1Y 52 i)
Je . RGN AR MR VR T 2 10 AE B A A R
PRI 2 JERIK o ARFFEAEG T A e 28 i
A BRI, R E X PE AT T EESE 19-3 T HIEAR
AKIF R Fe R AR B, R IR B fa B 5 AN it
—E, RIJCIe WA DA & 3 19-3 vl L 48 /K
5, 2012~2013 4 H 7625 i) ¢ U %% 1% ¢ 2009~2010 4F-
PIRIE RRE, )G 2014~2015 AEE#HR S . X 5 F B
45 (2016) T3 19-3 I I Jai 7 X TR P A A 1)
M R HAR A A BRI 25 SR — 3. PedkiE, 3¢ 19-3F
Bl FE 1 A I P SRR DU R
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CLEELES

Inter-Annual Variation in the Community Structure of
Crustaceansin the Bohai Sea During Summer

WU Qiang™?, LI Zhongyi“?, WANG Jun*?, SHAN Xiujuan™?, JIN Xianshi*?"

(1. Key Laboratory of Sustainable Development of Marine Fisheries, Ministry of Agriculture, Shandong Provincial Key Laboratory
of Fishery Resources and Eco-Environment, Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences,
Qingdao 266071; 2. Laboratory for Marine Fisheries Science and Food Production Processes, Qingdao National
Laboratory for Marine Science and Technology, Qingdao  266071)

Abstract The Penglai 19-3 oil spill in 2011 is considered as one of the most serious oil spill incidents
in the Bohai Sea. However, the effect of the oil spill on benthic crustaceans is unclear. In this study, we
anayzed the inter-annual variation in the community structure of crustaceans in the Bohai Sea based on
the survey data collected by bottom trawls in summer (August) from 2009 to 2015. A total of 33 benthic
crustacean species belonging to 2 orders, 21 families, and 29 genera were captured, which included 16
shrimp species, 16 crab species, and 1 stomatopod. The ecologically dominant species changed every year.
However, Oratosquilla oratoria was the most dominant species every year from 2009 to 2015. Both the
number of crustacean species and the biomass or individual yields declined from 2009 to 2013, and then
increased from 2014 to 2015, synchronously. Cluster analysis (CLUSTER) and multidimensional scaling
(MDS) analysis indicated that the crustacean community during 2009 to 2015 can be divided into 4
groups. The single factor anaysis of similarities (ANOSIM) indicated that the difference in the
community structure of crustaceans was significant (P<0.05). The similarity analysis of percentage
(SIMPER) indicated that O. oratoria, Palaemon gravieri, and Latreutes anoplonyx contributed maximum
to the intergroup similarity. The community alternating and community migration indices indicated that
the stability of the crustacean community was the best in 2010 and the worst in 2013. The results indicate
that the benthic crustacean community in the Bohai Sea recovered gradually during 2014 to 2015, three to
four years after the Penglai 19-3 oil spill incident.
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