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Fig. 1 Sampling stations in the northern waters of
Taiwan in this study.
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Table 1 The percentage of abundance (n%) and biomass (Wt%) of the benthic assemblage sampled in the northern

waters of Taiwan

Species n% Wit% (Wt-n)% Average weight (g)
Benthosema pterotum 48.36 2.85 -45.51 0.71
Acropoma japonicum 17.31 10.74 -6.57 7.43
Metapenaeopsis barbata 3.43 2.28 -1.15 7.95
Polydactylus sextarius 2.63 5.23 2.60 23.84
Uroteuthis chinensis 2.22 4.45 2.23 24.03
Upeneus japonicus 2.07 3.96 1.88 22.87
Uroteuthis edulis 1.64 3.10 1.46 22.64
Barbatia amygdalumtostum 1.52 0.05 -1.47 0.38
Pennahia argentata 1.21 3.60 2.40 35.74
Saurida undosquamis 1.20 2.78 1.58 27.69
Trachypenaeus curvirostris 1.19 0.47 -0.71 4.78
Psenopsis anomala 1.18 9.10 7.92 92.45
Charybdis hongkongensis 1.17 1.39 0.22 14.24
Abralia multihamata 1.08 0.30 -0.78 3.34
Portunus haanii 0.96 1.87 0.91 23.22
Trichiurus lepturus 0.83 6.11 5.27 87.64
Trachurus japonicus 0.81 2.55 1.75 37.94
Apogon semilineatus 0.71 0.69 -0.01 11.76
Rhabdamia gracilis 0.59 0.15 -0.44 3.04
Evynnis cardinalis 0.56 2.22 1.66 47.69
Apogon ellioti 0.54 0.22 -0.32 4.90
Dendronephthya sp. 0.48 0.16 -0.32 4.04
Charybdis miles 0.47 1.37 0.90 34.65
Oratosquilla interrupta 0.47 0.45 -0.01 11.61
Portunus gracilimanus 0.44 0.37 -0.07 9.99
Apogon lineatus 0.40 0.10 -0.31 2.86
Diodon holocanthus 0.39 6.65 6.26 206.27
Secutor ruconius 0.35 0.08 -0.27 2.68
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Table 1 Continued

Species n% Wit% (Wt-n)% Average weight (g)
Parapenaeus fissurus 0.30 0.14 -0.16 5.67
Euprymna morsei 0.26 0.14 -0.13 6.15
Atrobucca nibe 0.25 0.69 0.44 32.56
Parapenaeopsis hardwickii 0.24 0.07 -0.18 3.23
Portunus argentatus 0.24 0.06 -0.17 3.25
Leiognathus berbis 0.24 0.04 -0.19 2.17
Solenocera koelbeli 0.23 0.11 -0.11 6.05
Collichthys lucidus 0.21 0.26 0.05 14.84
Okamejei boesemani 0.19 4.61 4.42 287.08
Charybdis natator 0.16 0.60 0.44 44.05
Pennahia pawak 0.15 0.66 0.51 51.62
Hapalogenys analis 0.15 0.33 0.18 27.08
Lepidotrigla alata 0.14 0.71 0.56 58.77
Loliolus uyii 0.13 0.19 0.06 17.18
Charybdis feriatus 0.13 0.52 0.39 47.81
Johnius amblycephalus 0.12 0.18 0.06 17.46
Setipinnia taty 0.12 0.16 0.04 16.19
Johnius distinctus 0.12 0.56 0.44 57.32
Apogon kiensis 0.11 0.02 -0.10 1.79
Solenocera melantho 0.11 0.05 -0.06 5.46
Charybdis granulata 0.10 0.18 0.08 22.30
Parapercis synderi 0.10 0.01 -0.08 1.71
Sepia robsoni 0.09 0.44 0.35 57.80
Priacanthus macracanthus 0.08 0.55 0.47 80.02
Bregmaceros mcclellandii 0.07 0.01 -0.06 1.95
Parapenaeopsis sculptilis 0.07 0.01 -0.06 1.39
Sepia pharaonis 0.06 0.58 0.51 106.45
Rhizoprionodon acutus 0.06 0.46 0.40 90.03
Gymnothorax reticularis 0.06 0.62 0.56 123.16
Muraenesox cinereus 0.05 2.33 2.28 513.25
Aseraggodes kobensis 0.05 0.04 -0.01 9.64
Charybdis argentatus 0.05 0.05 -0.01 10.56
Oratosquilla oratoria 0.05 0.11 0.06 24.65
Trachinocephalus myops 0.04 0.12 0.07 32.33
Ariosoma anago 0.04 0.31 0.27 89.27
Neosebastes entaxis 0.04 0.01 -0.03 4.23
Harpiosquilla annandalei 0.04 0.10 0.06 30.23
Pennahia anea 0.04 0.02 -0.01 7.67
Charybdis bimaculata 0.04 0.03 -0.01 8.52
Carcinoplax purpurea 0.03 0.06 0.02 19.91
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Fig. 2 Seasonal variations in (a) richness, (b) evenness,

and (c) diversity of the benthic community in the
northern waters of Taiwan.
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Fig. 3 Dendrogram of cluster analysis of seasonal
benthic community in the northern waters of Taiwan.
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Fig. 4 The MDS ordination of the benthic community
in the northern waters of Taiwan.

Table 2
cumulation of benthic fishes to within-group similarity

The percentage of contribution and

for the seasonal (spring-summer and autumn-winter)
assemblages as determined using SIMPER analysis

Spring-Summer

Species Contrib. Cum.
(%) (%)
Uroteuthis edulis 5.34 5.34
Upeneus japonicus 4.78 10.12
Rhabdamia gracilis 3.92 14.04
Metapenaeopsis barbata 3.75 17.79
Acropoma japonicum 3.22 21.02
Saurida undosquamis 3.22 24.24
Average similarity: 53.00
Autumn-Winter
Species Contrib. Cum.
(%) (%)
Acropoma japonicum 5.06 5.06
Metapenaeopsis barbata 3.51 8.57
Abralia multihamata 2.76 11.32
Trachypenaeus curvirostris 2.66 13.98
Charybdis hongkongensis 2.52 16.5
Psenopsis anomala 2.51 19.01

Average similarity: 56.36

Spring-Summer & Autumn-Winter

Species Contrib. Cum.
(%) (%)
Benthosema pterotum 2.32 2.32
Rhabdamia gracilis 2.21 4.54
Uroteuthis edulis 1.83 6.37
Uroteuthis chinensis 1.7 8.07
Collichthys lucidus 1.69 9.76
Benthosema pterotum 2.32 2.32

Average dissimilarity: 49.26
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Table 3 The abundance (n%) and biomass (Wt%) of top five species in each season

Spring

Summer Autumn Winter

Species
n% Wit%

n% Wit% n% Wit% n% Wit%

Benthosema pterotum 34.95

Uroteuthis edulis 12.60 1.85
Polydactylus sextarius 6.75 1.51
Upeneus japonicus 5.69 0.97
Collichthys lucidus 3.32
Lepidotrigla alata 0.79
Charybdis miles 0.78
Acropoma japonicum

Apogon semilineatus

Saurida undosquamis

Okamejei boesemani

Uroteuthis chinensis

Metapenaeopsis barbata

Portunus haanii

Psenopsis anomala

Trichiurus lepturus

Barbatia amygdalumtostum

Pennahia argentata

Diodon holocanthus

Muraenesox cinereus

47.46 6.99

66.91 5.75

8.84 3.85

12.25 16.31

13.45 5.75

12.56 13.20 24.43
5.98
4.92 2.37
2.80 7.15
3.1 9.06
2.91 6.76
1.31
9.39 15.73
9.20
9.96
4.63
12.46
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Seasonal Differences of Benthic Community Structure in the
Northern Waters of Taiwan
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ABSTRACT

The method of cluster analysis was applied to analyze the seasonal differences of benthic community
structure in the northern waters of Taiwan based on data collected from R/V Hai Fu, Fisheries Research Institute
by bottom trawling from 2008 to 2009. During the survey period, a total of 216 fish species, belonging to 162
genera, 100 families, and 35 orders, were collected. According to the abundance rankings, just 14 species
accounted for 86.21% of the total abundance of all fish. The average body weights of 145 species that accounted
for 96.11% of the abundance and 56.53% of the biomass were lower than 50 g. In addition, the mean body
weights of 27 species were between 51-100 g, and the mean body weights of 44 species were over 101 g. The
dominant species included skinnycheek lanternfish (Benthosema pterotum), glowbelly (Acropoma japonicum),
red-spot prawn (Metapenaeopsis barbata), sixfinger threadfin (Polydactylus sextarius), mitre squid (Uroteuthis
chinensis), and bensasi goatfish (Upeneus japonicus). Cluster analysis showed seasonal communities can be
divided into spring-summer and autumn-winter groups. Seasonal richness peaked in the autumn, but the highest
evenness and diversity were in the winter. Results of the ABC method showed that the curves of abundance were
all above the curves of biomass in each season, which indicated that the present benthic community structure in
the northern waters of Taiwan was influenced by the overcapacity of the bottom trawl fishery.

Key words: community structure, benthic, bottom traw|
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