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Comparison of fish assemblage structures between a small seagrass bed and
bare sandy area in the Hiraiso Harbor, Ibaraki Prefecture, eastern Japan
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Abstract: In order to clarify fish assemblage structures in small fragmented seagrass beds in-

side harbors facing the open sea, daytime seine net sampling was conducted over a seagrass bed

and adjacent bare sandy area in Hiraiso Harbor, Ibaraki Prefecture, eastern Japan, from May to
August 2014. A total of 1126 fish individuals from 29 species and 562 individuals from 20 species
were collected in the seagrass bed and sandy area, respectively. Despite the lack of significant

differences in environmental properties (water temperature, salinity, turbidity and dissolved

oxygen), except for mud content, between the seagrass bed and sandy area, the mean numbers

of fish species and individuals per haul were significantly higher in the former throughout the

study period, with species composition also differing remarkably between the two habitats.

Larger-sized individuals also tended to be more abundant in the seagrass bed compared with

the sandy area. These results indicated that fragmentary and small seagrass bed may provide

an important habitat for some species.
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Fig. 1
Ibaraki Prefecture, eastern Japan. Broken lines

Map of the study area in Hiraiso Harbor,

indicate sampling areas in each habitat.
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Table 1. Mean water temperature, salinity, dissolved oxygen (DO), water turbidity, mud content and median

grain size (* standard deviation) in the seagrass bed (SB) and adjacent sandy area (SA) in each

sampling month

Water Sediment
Month ~ Habitat Temperature (°C) Salinity DO (mg/L)  Turbidity (NTU) ~ Mud content (%) Median grain size (x m)
May SB 22.2+0.2 31.4+0.1 6.8+0.1 8.5+0.3 2.5+0.2 193.9+£3.8
SA 19.8+0.1 31.7+0.1 8.0+0.5 8.4+0.4 0.1+0.0 189.4+4.5
June SB 21.9+0.1 30.4+0.0 8.6+0.4 3.540.6 — —
SA 22.4+0.2 29.3+0.1 9.1+£0.6 5.1+1.3 — —
July SB 21.4+0.1 28.3+0.4 8.3+0.4 0+0 — —
SA 21.440.1 28.2+0.1 8.9+0.6 0=+0 — —
August  SB 24.9+0.1 31.5+0.0 7.4+0.2 1.6£1.6 — —
SA 24.6+0.2 31.0+0.1 8.0+0.2 0+0 — —
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Table 2. Number of individuals, size range (body length, BL) and developmental stages (DS) of fish species

collected by seine net from the seagrass bed (SB) and adjacent sandy area (SA) in Hiraiso Harbor

from May to August 2014

Family Species (code) May June July August Total BL (mm) DS
SB__SA SB SA SB_SA SB SA SB  SA Total
Clupeidae Sardinella zunasi 1 1 1 10.8 Po
Konosirus punctatus (Kp) 1 143 7 78 4 12221 233 7.6-24.1 Pr-l]
Engraulidae Engraulis japonica 1 1 1 252 Po
Osmeridae Hypomesus nipponensis (Hn) 1 9 1 9 10 13.7-25.8 F, Po
Salangidae Salangichthys ishikawae (Si) 39 26 65 65 19.3-30.3 Po
Fistulariidae Fistularia commersonii 1 1 1 238.0 J
Syngnathidae Syngnathus schlegeli (Ss) 3 7 10 20 20 97.8-232.0 J,A
Mugilidae Mugil cephalus cephalus (Mc) 29 1 3 1 34 34 19.3-55.1 J
Chelon sp. (Ch) 14 14 14 9.1-13.5 J
Hemiramphidae  Hyporhamphus sajori 1 1 1 92.6 J
Sebastidae Sebastes sp. (Se) 8 5 18 2 33 33 355-71.8 J
Lateolabracidae  Lateolabrax japonicus (Lj) 51 1 45 8 13 9 5 7 114 25 139 21.5-1199 ]
Sparidae Acanthopagrus schlegelii (As) 3 1 10 1 5 6 24 2 26 7.5-33.6 Po,J
Sciaenidae Nibea mitsukurii (Nm) 1 1 1 5.2 Po
Sillaginidae Sillago japonica (Sj) 1 1 36 1 37 38  7.1-152 Po,J
Embiotocidae Ditrema temminckii temminckii (Dt) 22 60 9 91 91 48.6-145.0 J, A
Girellidae Girella sp. (Gi) 6 27 135 168 168 15.1-474 ]
Cottidae Pseudoblennius cottoides (Pc) 12 5 1 18 18 20.0-563 J
Pseudoblennius percoides 1 1 2 2 83.1-975 A
Stichaeidae Zoarchias glaber 6 1 1 8 8 529908 J, A
Pholidae Pholis nebulosa 4 4 8 8 66.0-117.8 J
Pholis crassispina 1 1 1 95.7 J
Blenniidae Omobranchus elegans 1 1 2 2 14.0-16.0 J
Gobiidae Luciogobius guttatus 1 1 1 6.2 Po
Acanthogobius flavimanus (Af) 13 121 2 15 121 136  8.0-15.1 Po-J,
Rhinogobius sp. (Rh) 3 1 3 1 4 9.3-11.6 I
Favonigobius gymnauchen (Fg) 6 7 1 13 1 14 9.5-58.1 I3, A
Gymnogobius petschiliensis 1 1 1 21.5 Jy
Gymnogobius urotaenia (Gu) 1 7 1 7 8 10.4-23.6 Po-l,
Chaenogobius annularis (Ca) 235 23 279 13 527 23 550 3.6-21.1 Pr-l3
Sphyraenidae Sphyraena obtusata (So) 3 3 3 513695 ]
Sphyraene japonica (Sja) 3 1 2 3 2 7 9 39.7-665 ]
Pleuronectidae  Kareius bicoloratus 1 1 1 46.4 J
Pleuronectes yokohamae 1 1 1 70.8 J
Tetraodontidae  Takifugu sp. (Ta) 2 13 21 2 2 17 23 40 2.1-16.5 Y]
Takifugu pardalis 2 2 2 203-365 )
Takifugu poecilonotus 1 2 3 3 349-7148 ]
Total number of species 15 9 15 6 20 9 13 6 29 20 37
Total number of individuals 377 309 411 141 286 64 52 48 1126 562 1688

Codes shown in Fig. 4

*DS: A, adult; F, flexion larva; J, juvenile; J, 3, juvenile gobiids; Po, postflexion larva; Pr, preflexion larva; Y, yolksac larva.
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Fig. 2 Mean numbers of fish species and individuals per seine net haul (80 m2, » =

5) in the seagrass bed and sandy area in Hiraiso Harbor from May to August

2014. Vertical bars indicate standard deviations.

Table 3. Results of a two-way ANOVA testing differences in mean numbers of fish species and

individuals per haul between the seagrass bed and adjacent sandy area from May to

August 2014

df MS F p Scheffé test
Number of species
Habitat 1 140.63  37.13 <0.001 SA <SB
Month 3 18.89 4.99 <0.05 Aug < May = July
Habitat x month 3 5.63 1.49 0.24
Error 32 3.79
Number of individuals
Habitat 1 0.68 7.54 <0.05 SA <SB
Month 3 1.05 11.69 <0.001 July < May, Aug < May = June
Habitat x month 3 0.13 1.43 0.25
Error 32 0.09
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Fig. 3 Dendrogram obtained from cluster analysis based on the number of individuals of each fish species col-
lected from each habitat (SB, seagrass bed; SA, sandy area) in Hiraiso Harbor from May to August 2014,
and percentage abundance of dominant fish species in each habitat in each month. Assemblages divided in-

to four groups (I-IV) at 30% level of similarity. Fish species abbreviations given in Table 2; O indicates fish

species comprising less than 3% of total abundance in each habitat in each month.
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Table 4. Fish species most responsible for the assemblage structure difference between the seagrass

bed (SB) and adjacent sandy area (SA), listed in order of contribution to the average Bray-

Curtis dissimilarity

Rank Species Mean number of individuals Contribution Cumulating
SB SA (%) contribution (%)
1 Chaenogobius annularis 131.8 5.8 8.8 8.8
2 Ditrema temminckii temminckii 22.8 0.0 7.0 15.8
3 Girella sp. 42.0 0.0 6.8 22.6
4 Konosirus punctatus 3.0 553 6.7 29.3
5 Sebastes sp. 8.3 0.0 5.7 35.0
6 Salangichthys ishikawae 0.0 16.3 5.2 40.2
7 Acanthopagrus schlegelii 6.0 0.5 4.7 44.9
8  Syngnathus schlegeli 5.0 0.0 4.6 49.5
9 Acanthogobius flavimanus 3.8 30.3 4.5 54.1
10 Mugil cephalus cephalus 8.5 0.0 4.4 58.4
11  Lateolabrax japonicus 28.5 6.3 3.8 62.3
12 Sillago japonica 0.3 9.3 3.6 65.9
13 Takifugu sp. 4.3 5.8 3.6 69.4
14 Pseudoblennius cottoides 4.5 0.0 3.5 72.9
15 Favonigobius gymnauchen 33 0.3 33 76.1
16  Zoarchias glaber 2.0 0.0 2.4 78.6
17  Sphyraene japonica 0.5 1.8 2.3 80.9
18  Pholis nebulosa 2.0 0.0 2.1 83.0
19  Chelon sp. 0.0 3.5 2.0 85.0
20  Hypomesus nipponensis 0.3 2.3 1.7 86.7
21  Gymnogobius urotaenia 0.3 1.8 1.6 88.3
22 Sphyraena obtusata 0.8 0.0 1.3 89.7
23 Rhinogobius sp. 0.8 0.3 1.2 90.9
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Fig. 4 Frequency distributions of body lengths of all fishes collected in the

seagrass bed and sandy area in Hiraiso Harbor from May to August 2014.
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