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Fig. 1 Sampling stations by bottom trawl survey in the central [20-21]
waters of Jiaozhou Bay
A represents the survey stations in September 2008, 1.2.5

e represents the survey stations from October 2008 to
August 2009.
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Tab. 1 List of shrimp species caught in the central waters of Jiaozhou Bay

family genus

species

Metapenaeopsis

Litopenaeus

Marsupenaeus
Penaeidae Fenneropenaeus
Parapenaeopsis
Metapenaeus
Trachysalambria
Pasiphaeidea Leptochela
Palaemonidae Exopalaemon
Palaemon
Alpheidae Alpheus
Crangonidae Crangon
Lysmata
Hippolytidae Latreutes
Heptacarpus

Metapenaeopsis dalei(Rathbun, 1902)
Litopenaeus vannamei (Boone, 1931)
Marsupenaeus japonicus (Bate, 1888)
Fenneropenaeus chinensis (Osbeck, 1765)
Parapenaeopsis tenella (Bate, 1888)
Metapenaeus joyneri (Miers, 1880)
Trachysalambria curvirostris (Stimpson, 1860)

Leptochela gracilis Stimpson, 1860

Exopalamon carincauda (Holthuis, 1950)

Palaemon gravieri (Y1, 1930)

Alpheus japonicus Miers, 1879
Alpheus disinguendus De Man, 1909

Crangon affinis de Haan, 1849
Lysmata vittata (Stimpson, 1860)

Latreutes anoplonyx Kemp, 1914
Latreutes planirostris (de Haan)

Heptacarpus futilirostris (Bate, 1888)
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Fig.2 Monthly variations in relative resource of shrimp in the central waters of Jiaozhou Bay( X £SD)
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Tab. 2 Dominant species of shrimp community in the central waters of Jiaozhou Bay

species W/% N/% F/% IRI
all year
Trachysalambria curvirostris 65.96 40.59 55.84 5950.35
Parapenaeopsis tenella 9.46 23.20 76.62 2502.83
Alpheus japonicus 6.56 12.10 83.12 1551.07
2008 9 Sept.2008
Trachysalambria curvirostris 93.09 84.38 100.00 17746.23
2008 10 Oct.2008
Trachysalambria curvirostris 85.98 55.71 100.00 14169.03
Parapenaeopsis tenella 9.63 35.44 100.00 4506.94
2008 11 Nov.2008
Parapenaeopsis tenella 25.37 73.11 100.00 9848.35
Trachypenaeus curvirostris 67.87 18.87 100.00 8673.59
2008 12 Dec.2008
Alpheus japonicus 55.73 74.44 100.00 13017.56
Exopalamon carincauda 18.86 16.09 100.00 3495.31
Alpheus disinguendus 18.37 5.63 83.33 2000.10
2009 1 Jan.2009
Exopalamon carincauda 61.39 58.42 83.33 9984.57
Alpheus japonicus 23.33 25.10 100.00 4842.42
Crangon affinis 9.43 14.59 83.33 2001.97
2009 2 Feb.2009
Exopalamon carincauda 56.79 49.11 100.00 10589.61
Crangon affinis 27.41 27.32 100.00 5473.19
Alpheus japonicus 12.97 13.21 100.00 2618.79
2009 3 Mar.2009
Alpheus japonicus 34.97 39.88 100.00 7484.98
Exopalamon carincauda 37.28 25.87 100.00 6314.53
Crangon affinis 23.11 22.40 100.00 4551.10
2009 4 Apr.2009
Crangon affinis 42.71 19.48 100.00 6218.69
Parapenaeopsis tenella 26.07 35.58 100.00 6165.60
Alpheus japonicus 19.17 16.04 100.00 3521.40
Latreutes anoplonyx 3.47 18.86 100.00 2232.62
2009 5 May 2009
Parapenaeopsis tenella 66.55 77.51 100.00 14406.61
Alpheus japonicus 17.01 12.22 100.00 2922.61
Crangon affinis 8.35 3.99 83.33 1028.18
2009 6 Jun.2009
Trachysalambria curvirostris 67.22 53.29 100.00 12051.07
Parapenaeopsis tenella 9.12 17.69 100.00 2680.95
Metapenaeopsis dalei 10.59 16.02 100.00 2660.33
Alpheus japonicus 5.16 7.51 83.33 1056.09
2009 7 Jul.2009
Parapenaeopsis tenella 47.46 69.77 100.00 11723.74
Trachysalambria curvirostris 47.76 24.52 100.00 7228.38
2009 8 Aug.2009
Fenneropenaeus chinensis 83.20 39.31 100.00 12250.55
Parapenaeopsis tenella 6.46 31.58 100.00 3804.35
Trachysalambria curvirostris 5.96 14.72 83.33 1722.92
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Tab. 3 Monthly variations in biodiversity indices of shrimp community in the central waters of Jiaozhou Bay

month number of species H’ D J
2008 9 Sept.2008 11 0.90 1.38 0.26
2008 10 Oct.2008 9 1.47 1.10 0.46
2008 11 Nov.2008 6 1.17 0.91 0.45
2008 12 Dec.2008 9 1.22 1.43 0.39
2009 1 Jan.2009 7 1.49 1.00 0.53
2009 2 Feb.2009 6 1.85 0.77 0.72
2009 3 Mar.2009 6 1.95 0.93 0.76
2009 4 Apr.2009 9 2.34 1.38 0.74
2009 5 May 2009 10 1.21 1.47 0.36
2009 6 Jun.2009 10 1.94 1.22 0.58
2009 7 Jul.2009 10 1.25 1.68 0.38
2009 8 Aug.2009 8 2.12 1.89 0.71
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Fig. 3 Results of CLUSTER analysis of shrimp community all year in the central waters of Jiaozhou Bay
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Fig. 4 Results of MDS analysis of shrimp community all year
in the central waters of Jiaozhou Bay
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Tab. 4 Typifying species and their percentage contributions to the within-group similarity for shrimp community in the cen-
tral waters of Jiaozhou Bay(>4%)

shrimp group

species
I 11 it v
Exopalamon carincauda 37.04
Parapenaeopsis tenella 28.63 12.63 32.1
Crangon affinis 18.60 17.88
Latreutes anooplnyx 5.80
Alpheus disinguendus 10.95 9.71 7.69 10.88
Latreutes planirostris 5.26
Alpheus japonicus 24.55 32.62 11.37 7.87
Trachysalambria curvirostris 62.17 39.53

F5 BN AR 2R E R WA R (8) 3 e P R EL X 4H [8) 2 R 1 SR E 43 EE(>4%)
Tab. 5 Discrimination species and their percentage contributions to the every two groups dissimilarity for shrimp commu-
nity in the central waters of Jiaozhou Bay(>4%b)

species -1 [ -1 [-IV -1 - I-1v
Exopalamon carincauda 32.13 57.03 11.59 19.74
Parapenaeopsis tenella 27.16 6.18 9.43 12.11 15.07 7.28
Crangon affinis 8.68 6.57 17.18 5.22 11.05
Latreutes anoplonyx 8.49
Alpheus disinguendus 5.26 5.28 4.40 6.38
Palaemon gravieri 4.02 4.01
Alpheus japonicus 10.35 12.38 8.98
Trachysalambria curvirostris 26.15 48.31 18.88 47.86
Metapenaeopsis dalei 6.00 5.03 6.60
Fenneropenaeus chinensis 17.50 12.11 8.97
Litopenaeus vannamei 4.17
84.62%; I 1II ,
BIOENV ,

86.66%; I IV

89.23%; III IV ( 6)

, 90.24% 3.1

, 2 4.68C, 8 ,
25.147C,
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Fig. 5 Monthly variations in environmental factors in the central waters of Jiaozhou Bay
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Tab. 6 Correlation between shrimp community composi- [7]
tion and environmental factors in the central waters of >
Jiaozhou Bay
environmental factors correlation
- salinity-temperature 0.459
temperature 0.455 ’
T » 0.436
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b
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Community structure and diversity of shrimp assemblages in the cen-
tral waters of Jiaozhou Bay, China

PANG Zhiwei', XU Binduo', CHEN Xuegang’, REN Yiping'

1. College of Fisheries, Ocean University of China, Qingdao 266003, China;
2. Ocean and Fishery Bureau Qingdao Development Zone, Qingdao 266555, China

Abstract: Based on monthly bottom trawl surveys in the central waters of Jiaozhou Bay from September 2008 to
August 2009, a study on the community structure and diversity of shrimps was carried out using an index of rela-
tive importance, ecological diversity indices, multivariate analysis and other methods. Survey results indicated
that 17 shrimp species, belonging to 15 families and six genera, were caught. The relative monthly shrimp re-
source, which was highest in September, October and June, varied dramatically among months. The average catch
weight per haul (h) ranged from 223.9 g/h to 3 422.9 g/h, and the average catch number per haul varied from 41
ind/h to 1 608 ind/h. Monthly changes were observed in the dominant species Trachysalambria curvirostris,
Parapenaeopsis tenella and Alpheus japonicus. There were severe changes in the diversity index among months,
with the indices in spring and summer being higher than those in autumn and winter. The Margalef’s species rich-
ness index (D), Shannon-Wiener diversity index (H') and Pielou’s evenness index (J) of the community structure
ranged from 0.77-1.89, 0.90-2.34 and 0.26-0.76, respectively. MDS and CLUSTER analysis identified four
month groups, comprising Group I (April and May), Group II (December, January, February and March), Group
IIT (June, September and October) and Group IV (July, August and November), for shrimp communities during the
entire year in this areca. ANOSIM analysis revealed significant differences in species composition between Group
IT and Group III or Group II and Group IV, but no significant differences between other groups. Typical species
within-group and discriminating species between groups had a significant influence on the community structure.
BIOENYV analysis showed that bottom water temperature was the most important environmental factor affecting
monthly variations in shrimp community structure in the central waters of Jiaozhou Bay.
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