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Short Paper 

Influence of Seagrass Vegetation 
of Zostera marina on Sediment 

Meiofauna in the Middle of Tanoura 
Bay, Shizuoka Prefecture 

Hiroshi ABEl, Shizuko NAKAI2
, Hideaki TARASHIR02 

and Kiyoshi YOSHIHARA2, * 

Abstract: The influence of seagrass vegetation of Zostera 
marina on the sediment meiofauna was investigated 
by making a faunal comparison between vegetated and 
Ullvegetated areas in the subtidal zone in the middle of 
Tanoura Bay, Shizuoka Prefecture. The vegetation and 
season did not affect the number of taxa. The meiofau
nal diversity was not influenced by vegetation but by 
season. The abundances of Copepoda, Malacostraca, 
Oligochaeta and Ostracoda were influenced by season. 
On the other hand, the abundance of Nematoda was 
influenced by area as well as season. Consequently, 
Nematoda is considered to be an indicator for investigat
ing the impact of seagrass vegetation on the sediment 
meiofauna in the middle ofTanoura Bay. 
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In a coastal ecosystem, a seagrass bed is considered 
to be a preferable habitat of marine animals including 
nekton, macrobenthos and meiobenthos, providing not 
only food materials but also a refuge against predation. 
Also, a seagrass bed offers preferable environments to 
an inshore aquaculture (Castel et al. 1989; Aryuthaka 
and Kikuchi 1996; Bird and Jenkins 1999; Danovaro et 
al. 2002; Monthum and Aryuthaka 2006). In contrast 
to the studies dealing with epiphytic meiofauna, there 
are an only limited number of investigations on the 
infauna of meiobenthos living in a seagrass bed (De 
Troch et al. 2001; Monthum and Aryuthaka 2006; 

Giere 2009). Among them, few studies have been 
focused on the impact of the seagrass vegetation on 
meiofaunal diversity (Decho et al. 1985; Hicks 1986; 

Leduc and Probert 2011). Therefore, to investigate the 
influence of seagrass on the sediment meiofauna, the 
faunal composition and abundance of meiobenthos at a 
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seagrass bed were compared with those at an adjacent 
unvegetated area. 

A seagrass bed consisting of Zostera marina is 
distributed on an area of 1500 m2 at a depth of 3.6 m 
to 4.8 m as an actual measurement in Tanoura Bay, 
Shimoda City, Shizuoka Prefecture. Sampling was done 
at a seagrass bed at a depth of 4.2 m and its adjacent 
unvegetated sandy area at a depth of 3.6 m as a control 
in the middle of Tanoura Bay. The control area was 
approximately 3 m away from the vegetated area, and 
judging from appearances there were no differences 
in the physical environmental conditions between the 
vegetated and control areas except for the presence or 
absence of seagrass. Sediment samples were taken by 
using a Smith-McIntyre grab sampler on a small vessel. 
When seagrass was accidentally collected together 
with the sediment, the seagrass blades were gently 
removed for avoiding an epifaunal contamination. 
Thereafter, for a quantitative faunal study, three sand 
samples were obtained from the collected sediment 
by using a core sampler with a volume of 74.8 ml. The 
meiobenthic taxa, abundance, and biological diversity 
were examined for each core sample, and then their 
values for the entire sediment were obtained by taking 
an average. Sand samples were sieved out to collect 
benthic animals by using a sieving net with a mesh 
of lOO.um aperture. The sampling was carried out 
in July and September, 2008 and February, 2010 in 
consideration of seasonal fluctuations of the faunal 
composition. Unfortunately, the sediment was taken 
only once for the vegetated and control areas in each 
month owing to bad oceanic conditions. Therefore, this 
study merely mentions the influence of the seagrass 
on the sediment fauna only in the restricted middle 
area of Tanoura Bay. Meiobenthos obtained from each 
sand sample, ranging approximately from 100.um to 
lOOO.um in body size, were identified as belonging to 
class or subclass categories, and the individual number 
of each taxon was counted for abundance data under a 
binocular microscope. 

The meiobenthos collected during the survey were 
Rhizopoda (Foraminifera), Turbellaria, Nematoda, 
Gastropoda, Pelecypoda, Polychaeta, Oligochaeta, 
Acarina (Halacaroidea and Oribatei), Ostracoda, 
Copepoda (Harpacticoida and Cyclopoida), and 
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Table 1. Seasonal and abundance of meiobenthos at Zostera and control zones in the middle ofTanoura 

Taxa (Class of Subclass) July 

Zostera Control 

Rhizopoda 5,259.5 3,925.0 
Turbellaria 0 0 
Nematoda 10,597.5 12,874.0 
Gastropoda 0 628.0 
Pelecypoda 0 392.5 
Polychaeta 0 706.5 
Oligochaeta 392.5 314.0 
Acarina 1,020.5 1,020.5 
Ostracoda 216,503.0 115,630.5 
Copepoda 33,676.5 26,219.0 

Malacostraca 3,532.5 4,631.5 

Total abundance (inds.!m2) 270,982.0 166,341.5 
Total number of taxa 7 10 
Simpson's diversity index 0.362 0.475 

Malacostraca (Gammaroidea and Tanaidaceae) (Table 
1). The number of taxa collected from the seagrass 
bed and sandy control areas varied from seven to 10 

during the survey (Table 1). Resulting from the two
way ANOVA test, the number of taxa was not related 
to area (F = 1.6256, P = 0.2231) and season (F = 3.0190, 

P = 0.0813). And there was no significant area-season 
interaction effect (F = 1.8148, P = 0.2048). 

To compare the biodiversities at the seagrass and 
sandy control areas, Simpson's diversity index was 
calculated for each core sample and averaged to yield 
a value for each area in each season (Table 1). The 
highest diversity was observed at the control area in 
February (0.674) and the lowest diversity was found 
at the control area in September (0.310). The total 
average value of the diversity was 0.437 in the seagrass 
areas and 0.485 in the control areas during the survey. 
Based on the two-way ANOVA test, the values for the 
biodiversity were not different in the seagrass and 
control areas (F = 3.0122, P = 0.1082), while the values 
were influenced by season (F = 23.2103, P< 0.0001). 

And there was a significant area-season interaction 
effect (F = 4.5800, P = 0.0333). 

The total abundance of meiobenthos was influenced 
by season (two-way ANOVA, F= 32.883, P<O.OOOl) 

and a significant area-season interaction effect was 
found (two-way AN OVA, F= 9.8603, P= 0.0029). The 
meiofauna1 abundance was the highest in the seagrass 
and control areas in September and the lowest in 
both areas in February (Fig. 1). However, in view 
of the degree of seasonal change of abundance, the 
degrees of loss in the abundance in winter differed 
in the seagrass and control areas. The abundance in 
the control areas in winter decreased to 19% of the 
abundance in September, while that in the seagrass 

Abundance (inds.!m2) 

September 

Zostera Control Zostera Control 

2,778.9 3,454.0 7,065.0 1,805.5 
0 0 1,413.0 0 

37,648.6 37,052.0 153,075.0 24,492.0 
1,679.9 2,512.0 2,826.0 0 
314.0 628.0 1,177.5 0 

5,495.0 1,884.0 9,498.5 5,887.5 
10,110.8 4,710.0 5,024.0 2,983.0 
1,099.0 628.0 314.0 235.5 

269,082.3 335,980.0 83,681.0 33,676.5 
19,510.8 23,864.0 4,553.0 7,928.5 

1,475.8 314.0 0 235.5 

349,215.1 411,026.0 268,627.0 77,244.0 
10 10 10 8 

0.381 0.310 0.568 0.674 
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Fig. 1. Faunal composition of meiobenthos at Zostera (Z) and 
control (C) zones in the middle of Tanoura Bay. Ostracoda; 

Nematoda; ~,Copepoda; ., Others. 

area declined to 77% of the autumn abundance. 
The seasonal occurrences of each taxon at each 

area were nearly stable through the survey (Table 
1). Turbellaria was found only in the seagrass area 
in February. This taxon may be collected by chance 
or occur only in the seagrass area in winter in 
Tanoura Bay. Ostracoda was dominated in both the 
seagrass and control areas throughout the survey 
(Fig. 1), representing 65.4% of the total meiofauna 
in the seagrass areas and 73.8% in the control areas. 
Following Ostracoda, the rate of Nematoda, 21.4% of 
the total meiofauna in the seagrass areas and 11.9% in 
the control areas, and that of Copepoda, 6.6% in the 
seagrass areas and 8.6% in the control areas, relatively 
exceeded those of other taxa. Ostracoda increased 
in September. On the other hand, Nematoda tended 
to increase in February. Considering the seasonal 
changes in abundance of meiobenthos, Nematoda 
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played a part in preventing a steep decrease in 
meiobenthic abundance in the seagrass area in winter. 

Meiofaunal structure and abundance are likely to 
be affected by the presence of seagrass (Leduc and 
Probert 2011). Therefore, the influence of the seagrass, 
season and interaction between area and season on the 
abundance of each taxon was examined by two-way 
ANOVA The abundance of Copepoda, Malacostraca, 
Oligo chaeta and Ostracoda was influenced only by 
season (Copepoda F = 4.9397, P = 0.0238; Malacostraca, 
F = 13.2370, P = 0.0006; Oligochaeta F = 6.9301, P = 

0.0081; Ostracoda F = 58.3842, P<O.OOOl). On the other 
hand, the abundance of Nematoda was influenced 
by both season (F = 8.1411, P = 0.0045) and area (F = 

5.6071, P = 0.0328). And there was a significant area
season interaction effect in Nematoda (F = 25.6641, 
P< 0.0001) , Ostracoda (F= 9.8817, P= 0.0029) and 
Pelecypoda (F= 5.3333, P= 0.0220). This means that 
the occurrences of most taxa were not influenced by the 
presence of seagrass, while those of Nematoda were 
influenced by the presence of Zostera marina. Leduc 
and Probert (2011) studied the effect of intertidal 
seagrass, Zostera muelleri, on meiofaunal abundance 
in New Zealand. They reported that the total 
meiofaunal abundances did not differ in vegetated and 
unvegetated areas, while the abundance of Nematoda 
was significantly higher in the vegetated areas. As 
inferred by some studies (e.g., Bongers and Ferris 
1999; Moreno et al. 2008), a nematode community is 
considered to be a good indicator for environmental 
monitoring, since Nematoda rapidly responds to 
disturbance and enrichment of the sediment and 
leads to change in proportion of bacterial feeders in a 
community. Nematoda is known to respond positively 
to the finer, organically rich sediments associated 
with seagrass meadows (Leduc and Probert 2011). 
If Nematoda is a keystone taxon (Leighton and 
Leighton 1983) on the seagrass bed in the middle of 
Tanoura Bay, further research on the interactions 
between Nematoda and other animals in the seagrass 
communities would be warranted. 
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