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摘要: Shannon-Wiener Pianka 5
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, 5 , (Synechogobius ommaturus)

, (Amblychaeturichthys hexanema) (Odontamblyopus lace-

pedii) (Tridentiger trigonocephalus) (Tridentiger barbatus)
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Fig. 1  Sampling stations by bottom trawl survey in Jiaozhou Bay 
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表 1  胶州湾 5 种虾虎鱼类的样品数及体长范围 

Tab. 1  Sample size and size range of five gobid fishes in Jiaozhou Bay 

 

species 

/mm 

size range 

 /mm 

mean size 

 

sample size 

/% 

feeding rate 

 Amblychaeturichthys hexanema 36110 60.67±1.43 115 69.57 

 Odontamblyopus lacepedii 69191 117.49±3.57 60 36.67 

 Synechogobius ommaturus 128251 189.33±6.74 22 81.81 

 Tridentiger barbatus 2677 47.37±1.33 97 42.27 

 Tridentiger trigonocephalus 2977 54.67±2.57 36 58.33 

: . 

Note: Feeding rate is the percentage of stomachs with food in all samples. 
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表 2  胶州湾 5 种虾虎鱼类的食物组成 

Tab. 2  Diet composition of five gobiid fishes in Jiaozhou Bay  

% 

 

prey item 

 

Synechogobius ommaturus 

 

Odontamblyopus lacepedii 

 

Amblychaeturichthys 

hexanema 

 

Tridentiger trigonocephalus 

 

Tridentiger barbatus 

W N F IRI W N F IRI W N F IRI W N F IRI W N F IRI 

 fish 18.23 13.72 27.78 10.13                 

  

Amblychaeturichthys hexanema 
9.11 9.80 22.22 8.64                 

  

Acentrogobius pflaumii 
0.06 1.96 5.56 0.23                 

  

Chaeturichthys stigmatias 
9.06 1.96 5.56 1.26                 

 Crustacea 53.49 64.49 83.33 62.65 64.55 83.34 84.62 75.42 92.39 92.14 81.25 98.00 51.07 85.26 66.67 78.95 100.00 100.00 100.00 100.00 

 Mysidacea         3.36 0.87 2.50 0.28 0.36 2.94 4.76 0.56 5.22 1.35 2.44 0.34 

 Acanthomysis sp.         3.36 0.87 2.50 0.28 0.36 2.94 4.76 0.56 5.22 1.35 2.44 0.34 

 Cumacea     50.00 16.67 7.69 17.07 9.97 4.94 15.00 6.02 0.53 2.94 4.76 0.59 2.77 4.05 7.32 1.06 

 Leueon sp.     50.00 16.67 7.69 17.07 9.97 4.94 15.00 6.02 0.53 2.94 4.76 0.59 2.77 4.05 7.32 1.06 

 Amphipoda 0.66 9.80 16.67 1.19 2.73 22.22 23.08 9.70 20.54 4.94 18.75 5.66 35.05 11.76 19.05 11.34 24.31 6.76 12.20 8.04 

 Ampelisca sp. 0.18 5.88 5.56 0.69     2.76 0.58 2.50 0.22        + 

 Gammaridae sp.     1.82 11.11 15.38 6.62 9.01 3.20 12.50 4.10 14.23 5.88 9.52 6.82 24.31 6.76 12.20 8.04 

 Monoclodes sp. 0.33 1.96 5.56 0.26 0.91 11.11 7.69 3.08 8.77 1.16 5.00 1.34 4.27 2.94 4.76 1.22     

  

Parathemisto fravilipes 
0.16 1.96 5.56 0.24         16.55 2.94 4.76 3.30     

 Decapoda  52.27 50.97 72.22 60.95 4.55 16.67 24.08 17.01 37.83 5.22 15.00 4.19 1.07 5.88 9.52 1.18 55.31 6.75 12.20 5.17 

 Alpheus distinguendus 24.73 23.53 44.44 44.10                 

 Alpheus japonicus 10.17 9.80 16.67 6.85     10.51 0.58 2.50 0.75 0.89 2.94 4.76 0.65 35.89 1.35 2.44 1.93 

 Crangon affinis 2.63 1.96 5.56 0.52     2.28 0.29 1.25 0.09         

 Latreutes anoplonyx         4.26 1.45 2.50 0.38         

  

Latreutes planirostris 
2.78 9.80 22.22 5.75     0.54 0.29 1.25 0.03         

 Leptochela gracilis 1.05 1.96 5.55 0.34     9.07 0.87 3.75 1.00         

 Palaemon gravieri 10.91 3.92 11.11 3.39     1.44 0.29 1.25 0.06     4.57 1.35 2.44 0.31 

  

unidentified decapoda 
    4.55 16.67 24.08 17.01 9.73 1.45 6.25 1.88 0.18 2.94 4.76 0.53 14.85 4.05 7.32 2.93 



续表 2 

 

prey item 

 

Synechogobius ommaturus 

 

Odontamblyopus lacepedii 

 

Amblychaeturichthys 
hexanema 

 

Tridentiger trigonocephalus 

 

Tridentiger barbatus 

W N F IRI W N F IRI W N F IRI W N F IRI W N F IRI 

 Brachyura  0.55 3.92 11.11 0.51         5.34 2.94 4.76 1.40     

  

Asthenognathus inaequipes 
0.05 1.96 5.56 0.23                 

  

Hemigrapsus penicillatus 
0.50 1.96 5.56 0.28                 

 Porcellana sp.             5.34 2.94 4.76 1.40     

 Copepoda     7.27 27.78 30.77 31.64 20.69 76.17 53.75 81.85 8.72 58.80 42.86 63.88 12.40 81.08 65.85 85.40 

 Calanus sinicus         9.12 38.96 38.75 50.12 0.89 8.82 9.52 3.29 0.98 9.46 17.07 3.78 

  

Microsetella norvegica 
        0.18 1.16 1.25 0.05         

 Harpacticoida     + 5.56 7.69 1.42 0.06 0.87 1.25 0.03 1.78 2.94 4.76 0.80 0.16 1.35 2.44 0.08 

 Calanus sp.     7.27 22.22 30.77 30.22 10.85 33.44 26.25 31.28 5.87 44.10 33.33 59.26 10.93 67.57 48.78 81.23 

  

unidentified copepoda 
        0.48 1.74 6.25 0.37 0.18 2.94 4.76 0.53 0.33 2.70 4.88 0.31 

 Lamellibranchia     2.73 5.56 7.69 2.12 2.44 0.85 3.75 0.20 34.7 8.82 14.28 14.25     

 Dosinia sp.         0.12 0.29 1.25 0.01         

 Tellinidae sp.             34.7 5.88 9.52 13.75     

 Yoldia notabilis         2.32 0.56 2.50 0.19         

 

unidentified lamellibranchia 
            + 2.94 4.76 0.50     

 Gastropoda         2.10 2.04 8.75 0.97         

 Philine kinglippini         2.10 2.04 8.75 0.97         

 Polychaeta 28.89 21.57 50.00 27.21 32.73 11.11 15.38 22.45 0.06 3.20 2.50 0.22 14.23 5.88 9.52 6.82     

 Nereididae 13.87 15.69 33.33 20.25 32.73 11.11 15.38 22.45 0.06 3.20 2.50 0.22 14.23 5.88 9.52 6.82     

 Perinersis nuntia 14.42 5.88 16.67 6.96                 

 others         3.00 1.73 7.50 0.60         

注: W 为质量百分比; N 为个数百分比; F 为出现频率; IRI 为相对重要性指数, “+”表示<0.01. 

Note: W is mass percentage. N is amount percentage. F is occurance frequency. IRI is relitive importance index. “+” indicates less than 0.01. 
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表 3  胶州湾 5 种虾虎鱼类的营养生态位宽度、空间生态位宽度和饵料均匀度 

Tab. 3  Spatial niche, trophic niche and dietary evenness indexes of five gobiid fishes in Jiaozhou Bay 

 

species 

 

trophic niche 

 

spatial niche 

 

evenness index 

 Amblychaeturichthys hexanema 2.65 1.57 0.85 

 Odontamblyopus lacepedii 1.26 0.97 0.69 

 Synechogobius ommaturus 2.13 1.70 0.69 

 Tridentiger trigonocephalus 1.90 2.01 0.72 

 Tridentiger barbatus 1.71 1.88 0.74 

 

表 4  胶州湾 5 种虾虎鱼类营养生态位和空间生态位的重叠指数 

Tab. 4  Trophic niche overlap and spatial niche overlap of five gobiid fishes in Jiaozhou Bay 

 

 

Amblychaeturichthys 
hexanema 

 

Odontamblyopus 
lacepedii 

 

Synechogobius 
ommaturus 

 

Tridentiger 
trigonocephalus 

 

Tridentiger 
barbatus 

 A. hexanema  0.38 0.14 0.22 0.64 

 O. lacepedii 0.67  0.20 0.21 0.10 

 S. ommaturus 0.13 0.08  0.13 0.24 

 T. trigonocephalus 0.30 0.62 0.50  0.22 

 T. barbatus 0.57 0.91 0.23 0.79  

: ; . 

Note: Values under the main diagonal are spatial niche overlap parameter. Values above the main diagonal are trophic niche overlap parameter. 
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表 5  胶州湾 5 种虾虎鱼类的营养–空间二维生态位重叠指数 

Tab. 5  Trophic-spatial niche overlap of five gobiid fishes in Jiaozhou Bay 

 

 

Amblychaeturichthys 
hexanema 

 

Odontamblyopus 
lacepedii 

 

Synechogobius 
ommaturus 

 

 Tridentiger 
barbatus 

 O. lacepedii 0.2680    

S. ommaturus 0.0039 0.0032   

 T. barbatus 0.3648 0.0910 0.0092  

 T. trigonocephalus 0.0330 0.0372 0.0450 0.0474 
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Trophic and spatial niche of five gobiid fishes in Jiaozhou Bay  

HAN Dongyan, XUE Ying, JI Yupeng, XU Binduo, LIU He, MA Qiuyun 

Fisheries College, Ocean University of China, Qingdao 266003, China 

Abstract: The food composition, spatial and trophic niche width, trophic-spatial niche overlap for five gobiid 

fishes in Jiaozhou Bay were studied using the Shannon-Wiener index and Pianka overlap index. The troph-

ic-spatial niche overlap was calculated to describe the relationship between feeding competition and spatial dis-

tribution of these gobiid fishes. Results showed that all the five gobiid fishes could be classified as benthic carni-

vorous predators. Synechogobius ommaturus fed mainly upon shrimps, polychaetes and fish. The main prey items 

of Amblychaeturichthys hexanema, Odontamblyopus lacepedii, Tridentiger trigonocephalus and Tridentiger bar-

batus were some small benthic crustaceans such as copepods, amphipods and cumacea. Among the five gobiid 

fishes, A. hexanema had the highest trophic niche width value (2.65) and T. trigonocephalus had the highest spatial 

niche width value (2.01). O. lacepedii had the lowest values of trophic niche width (1.26) and spatial niche width 

(0.97). The trophic niche overlap values for five gobiid fishes ranged from 0.03 to 0.64, with A. hexanema and T. 

barbatus having the highest trophic niche overlap value (0.64). The spatial niche overlap values were between 

0.08 and 0.91, with O. lacepedii and T. barbatus having the highest spatial niche overlap value (0.91). The troph-

ic-spatial niche overlap values ranged from 0.003 2 to 0.364 8, with A. hexanema and T.barbatus having the high-

est trophic–spatial niche overlap value (0.3648), which may result in intensive food competition. The competitions 

among other gobiid fishes were reduced by partitioning of trophic and spatial niches. 

Key words: gobiid fish; trophic niche; spatial niche; food competition; Jiaozhou Bay 
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