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Variations in community structure of fishery resources and biodiver sity in the Laizhou Bay, Shandong/ JIN
Xian- Shi, DENG Jing Yao

Abstract Based on ssaond bottom trawl surveys from 1959 to 1999, the variations in fishery resources,
dominant gecies composgtion and community structure were analyzed. The results indicate that the biomass
has continuoudy declined from 1959. The current biomass account for only 3.3 %, 7.3 % and 11. 0 % of that
in 1959, 1982 and 1992 1993, regectivdy. Although dominant Pecies vary in different seasons, the tradi-
tiona large 9zed demersal ecies, such as largehead hairtail ( Trichiurus haumela) and smal yellow croaker
( Pseudasci aena polyactis) , have been replaced by smal pelagic ecies, such as anchovy ( Engraulis japoni-
cug , haf-financhovy ( Setipinna taty) , gizzard-shad ( Clupanodon punctatus) , and rednose anchovy
( Thrissa kammalensis) . The community structure has ds changed, while secies diversty increased from
1959 to 1982 and then decreased continuoudy.

The disturbance, particularly fishing, may increase the diverdty at intermediate intendty , but too high
fishing intensty may lead to diverdty decrease. At present , the community structureis smple at un-equilibri-
um state in the Laizhou Bay , the community successon will continue, and the biomassof smal pdagic ecies
with high redlience may recover and increase if the disturbance is sgnificantly reduced.
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Tablel The seaonal and annual variations of top five gpecies at each cruise in the L aizhou Bay
Percentage ( %)
Month
Pedies 5 8 10 2
May August October February
1959
Trichiurus haume a 78.2 18.8 37.4
Pseudasci aena polyactis 15.4 30.4 21.1
Cynogl ossus semil aevis 1.9
Platycephal us i ndicus 0.8
Argyroesomus argentatus 0.7
Setipinna taty 12.4
Portunus tritubercul atus 8.9
Penaeus orientalis 4.5 5.5
Sphyraena pinguis 4.7
Chelidonichthys kumu 4.5
Tota 97.0 75.0 73.2
1982 1983
Seti pinna taty 41.7 28.8 18.1
Engraulis japonicus 25.2
Nibea albiflora 10.4
Pseudosci aena polyactis 4.2 9.8
Harengula zunasi 6.1
L ateol abrax japonicus 4.1 9.9
Portunus tritubercul atus 13.1 29.2
Loligo beka 11.2 6.8
Oratosquilla oratoria 7.1
Callichthys lucidus 4.5
Raja porosa 28.9
Lizasoiuy 15.8
Collichthys niveatus 6.2
Pseudopleuronectes yokohamae 6.1
Totd 85.6 70.0 64.7 66.9
1992 1993
Engraulis japonicus 60.1 29.6
#%  Thrissa kammalensis 10.8 25.3
Loligo beka 9.2
Seti pinna taty 6.5 11.3 10.0
Clupanodon punctatus 2.3 14.7
Pseudosci aena polyactis 6.5
Portunus tritubercul atus 26.7 9.7
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1( ) Table1 (continued)

Percentage ( %)
Month
Pedies 5 8 10 2
May August October February
Oratosquilla oratoria 6.0 7.4
Raja porcsa 56.0
Callichthys Il ucidus 16.5
Liparis tanakae 10.5
5 Chaeturichthys stigmatias 3.4
Pseudopleuronectes yokohamae 2.6
Totd 88.9 75.8 71.4 89.0
1998 1999
7 Thrissa kammalensis 25.5 6.6
Oratosquilla oratoria 23.7 4.4
Engraulis japonicus 12.9
Setipinna taty 12.1 15.0 27.1
Clupanodon punctatus 6.7 25.2
Scomberomor us ni phoni us 45.5
Stromateoi des argenteus 9.6
Trichiurus haumel a 6.2
Portunus tritubercul atus 11.4
L ateolabrax japonicus 7.1
Liparis tanakae 67.7
7 Synechogobi us hasta 11.2
Raja porcsa 5.3
Ansalanx acuticeps 5.2
5 Chaeturichthys stigmatias 3.0
Tota 80.9 82.9 75.2 92.4
2.2
4 , , 1
1959 ,
, 4.5% 55% 1982 ,
) 13.1% 29.2% 1992 1993
, & : 60.1% 10.8%
6.5% 1998 % ,
, % 25.5% 6.6% :
, 12.1% 15.0% 27.1% ,
, 1992 314.5%, 1982 66 %

1982 , 1
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Table 2 The seanal and annual variations of biodiverdty indices of the fishery gpeciesin the Laizhou Bay
1982 1983 (Year) | 1992 1993 (Year) | 1998 1999 (Year) Mean
5 8 10 2 5 8 10 2 5 8 10 2 5 8 10 2
May Aug. Oct. Feb. Mean| May Aug. Oct. Feb. Mean| May Aug. Oct. Feb. Mean| May Aug. Oct. Feb.
No. of gpecies | 59 47 68 38 53| 44 47 62 28 45| 44 31 40 24 35|49 42 57 30

) 3.88 4.00 4.47 2.87 3.81
Richness ( R)

o 1.90 2.53 2.67 2.45 2.39
Diverdty (H)

0.38 0.62 0.63 0.67 0.58

Evenness (J')

3.30 3.41 4.25 2.35 3.33

1.71 2.27 2.47 1.57 2.01

0.45 0.59 0.60 0.47 0.53

3.84 2.57 3.06 2.33 2.95

2.25 1.88 2.27 1.32 1.93

0.59 0.55 0.65 0.42 0.55

3.67 3.33 3.93 2.52

1.95 2.23 2.47 1.78

0.47 0.59 0.63 0.52

Hutcheson (1970) t- ,
10 (p=0.01),
curve, K- domi nance)
, 3
45.5% 67.7 %,1982 1983
28.9 %; 1959
2.4
Bray Curtis(1957)
( 3, :
;1959 1982

1998 8 1982 5 ,1992 8 1998 5
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Fig.2 K-dominance curves by weight in the Laizhou Bay
3
Table 3 The dmilarity index of gpecies compostion between seansin the L aizhou Bay
1959  (Year) 1982 1983 (Year) 1992 1993  (Year) 1998 1999 (a)
vear |Month 5 8 10 5 8 10 2 5 8 10 2 5 8 10 2
May Aug. Oct. | May Aug. Oct. Feb. | May Aug. Oct. Feb. | May Aug. Oct. Feb.
5 1959 No data available in 1959
1959 8 0.36
10 |1 0.39 0.60 By number of individuds
5 0.02 0.20 0.12 0.33 0.34 0.07 0.58 0.26 0.58 0.01 0.04 0.04 0.18 0.005
1982 8 0.08 0.45 0.20 0.32 0.50 0.03 0.14 0.32 0.38 0.002 0.05 0.04 0.15 0.002
1983 10 | 0.05 0.37 0.22 0.32 0.60 0.04 0.17 0.33 0.43 0.01 0.02 0.04 0.15 0.002
2 0.02 0.06 0.05 0.07 0.05 0.05 0.03 0.02 0.03 0.20 0.10 0.01 0.04 0.09
5 0.01 0.05 0.04 0.29 0.16 0.14 0.04 0.33 0.51 0.01 0.12 0.08 0.19 0.004
1992 0.04 0.29 0.15 0.15 0.46 0.47 0.06 0.28 0.49 0.02 0.15 0.08 0.39 0.004
1993 10 | 0.04 0.25 0.12 0.41 0.46 0.44 0.07 0.46 0.49 0.01 0.06 0.04 0.19 0.001
2 0.01 0.02 0.02 0.01 0.01 0.02 0.35 0.04 0.05 0.03 0.11 0.01 0.01 0.34
0.002 0.01 0.01 0.04 0.07 0.05 0.04 0.18 0.12 0.07 0.02 0.30 0.24 0.06
1998 8 0.01 0.02 0.01 0.03 0.09 0.07 0.01 0.13 0.09 0.05 0.004 0.34 0.23 0.03
1999 | 10 [0.02 0.11 0.08 0.10 0.16 0.17 0.14 0.24 0.31 0.22 0.02 0.24 0.29 0.01
2 0.00 0.00 0.00 0.001 0.01 0.001 0.04 0.003 0.002 0.002 0.23 0.01 0.005 0.005

By biomass
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