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Seasonal Changes in the Fish Assemblage in a Mixed Vegetation 

Area of Seagrass and Macroalgae in the Central Seto Inland Sea 

Yasuhiro KAMIMURA1 andJun SHOJl1，* 

Abstract: A total of 3，363 fishes belonging to more than 42 taxa in 26 families were caught during 
a monthly seine survey (August 2006 to July 2007) in a mixed vegetation area of seagrass (Zosterlα 

mαrina) and macroalgae (mainly Sαrgassum spp.) in the central Seto Inland Sea， Japan. The 
numerically dominant species were Sebastes cheni (45.0% in number)， Favonigobius gymnauchen 
(16.9%)， Hypodytes rubriPinnis (16.2%)， Takifugu niPhobles (4.5%)， Rudarius ercodes (3.7%) and 

Sillago japonicα(3.4%) and the weight-based dominant species (% in weight) were H. rubriPinnis 
(42.4%)， S. cheni (22.6%)， Thαmnαconus modestus (6.7%)， F. gymnauchen (4.9%)， T niPhobles (4.3%) 

and Hexagrammos agrammus (3.5%). Mean number of fish species ranged between 3.3 (February) 
and 11.5 (June) /100 m2， abundance (number of fish) between 7.8 (February) and 196.5 (April) 

100/m2， and biomass (wet weight) between 19.0 (February) and 441.0 (June) g/100 m2
• Based 

on the growing season for larvae and juveniles， the dominant fish species were categorized into 

three types; type-I: grow in spring (macroalgae-dependent: S. cheni)， type-II: grow in summer 
(F. gymnαuchen， T niPhobles and S. japonica) and type丑1:common throughout the year but the 

larvae and juveniles do not grow in the seagrass/macroalgae area (vegetation-independent: H. 

rubriPinnis). Fish abundance and number of fish species increased from late winter to early spring， 
the season before seagrass grow but macroalgae were still abundant， in addition to early summer. 

Key words: Fish assemblage; Seagrass; Macroalgae; Nursery 

Vegetated habitats such as seagrass (mainly 

Zostera spp.) and macroalgae (mainly Sargassum 

spp.) beds in estuarine and coastal waters have 

been referred to as nurseries for fish as they 

serve feeding grounds and refuges from predaω 

tion for early life stages of fish (Adams 1976; 

Sogard 1992). Although the role of these coastal 

habitats as nurseries is an established ecologi-

cal concept commonly accepted， the nursery-

role concept has not been clearly defined. 

Recently， the ecological processes operating in 

nursery habitats have been suggested to sup-

port greater contributions to adu1t recruitment 

as compared with other habitats (Beck et al. 

2001). For example， juvenile fish production， 

but not abundance of juvenile fish， is a good 

index of the nursery function. However， infor岨

mation on fish production has been restricted 

Received November 5，2008: Accepted ]anuary 23，2009. 

while there are many observations on fish 

abundance and its spatio-temporal variability in 

the coastal habitats (Houde 1997; Rooker et al. 

1999; Shoji and Tanaka 2007; Sano et al. 2008). 

Quantitative data on vital rates such as fish bio-

mass， growth， mortali匂Tand resu1ting produc-

tion would strongly contribute to the evaluation 

of economic value of these vegetated habitats 

(Costanza et al. 1997). 

Many observations on fish assemblages 

in the field have reported higher abundance 

and/or diversity of fish assemblages in veg酬

etated habitats than those in adjacent habi-

tats such as sandy shore and mud flat areas 

(Orth and Heck 1980; Sogard 1992; Mori 1995; 

Horinouchi and Sano 1999). However， most of 

these data have been limited to only a list of 

fish species， and have not included estimations 

1 Takehara Fisheries Research Station， Hiroshima University， 5-8-1 Minato司machi，Takehara， Hiroshima 725-0024， ]apan 
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of fish biomass or production. Furthermore， 

surveys using SCUBA techniques may lack 

accuracy in data measurements based on visual 

observations. For example， data on fish size， 

biomass and growth obtained from the diving 

observations can be less accurate especially for 

fish with small size and/or in the turbid waters 

in coastal and estuarine habitats. Since the 

growth rate is the highest during young stages 

in the life (Houde 1987)， estimation of larval 

and juvenile fish production would contribute 

to accurate evaluations of the importance of 

vegetated habitats as fish nurseries to the eco-

system. 

In many previous surveys， seasonal changes 

in habitat vegetation has been reported to affect 

abundance and diversity of fish assemblages. 

In seagrass beds， fish fauna is more abundant 

and diverse during summer when seagrass is 

abundant， while less abundant and diverse in 

winter when the seagrass disappears (Fuse 

1962a; Azuma 1981; Mori 1995). In macroalgae 

beds， on the other hand， there is only 1imited 
data available on fish assemblages. No quan剛

titative data on seasonal change of fish fauna 

exists. Several dominant fish species such as 

black rockfish Sebastes spp. and Hexagrammos 

spp. have been reported to spawn in winter 

and inhabit macroalgae beds during early life 

stages from winter to summer (Fuse 1962b). 

Therefore， fish production in macroalgae beds 

is expected to be relatively high from winter 

to summer， in contrast to the seasonal change 

in seagrass beds where fish production is low 

during winter. 

The present study is part of a series of stud-

ies to quantify the role of seagrass and mac-

roalgae beds as fish nurseries based on the 

fish production. In the present study， seasonal 

changes in fish assemblages and early growth 

of the dominant species in a mixed vegetation 

area (seagrass and macroalgae) are investi-

gated. Since the seasonal peaks in vegetation 

biomass differ between the seagrass and mac-

roalgae beds， a habitat with mixed vegetation 

of seagrass and macroalgae may serve as fish 

nursery for a longer period in a year compared 

with the habitats covered with either of sea-

grass or macroalgae. Therefore， annual fish 

production can be also expected to be higher in 

the mixed vegetation than areas with either sea-

grass or macroalgae beds only. Information on 

seasonal changes in abundance and diversi守 of

fish assemblages in the mixed vegetation area 

would be helpful for future conservation and 

optimization of resources usage for coastal habi-

tat. In the present study， 1) seasonal changes 

in宣shabundance， biomass and species com幽

position were investigated， and 2) based on 

the occurrence and growing season of young 

stages， dominant fish species were categorized 

into types. 

Materials and Methods 

Monthly fish sampling and environmental 

survey were conducted on a vegetated area 

(about 50 m in width， 500 m in length) off the 

southwestern coast of Aba Island， central Seto 

Japan 
Sea 

Fig. 1. Map showing sampling area off Aba lsland， the 
central Seto lnland Sea， Japan. Monthly collections of fish 
were conducted in the mixed vegetation area of seagrass 
and macroalgae (black area). Depth contours (ゆbrok王en1 

1泊in児esゆ)and the Takeha剖raFishe臼r匂sResearch Station (TFRS: : 

c10sed circ1e) are indicated. 



Fish Assemblage in a Mixed Vegetation Area 

Inland Sea， Japan (Fig. 1)， frorn August 2006 to 

July 2007. Aba Island is an uninhabited island 

with a coast of about 2 krn on its southwestern 

side. The vegetation is dorninated by patchness 

of seagrass Zostera marina during surnrner 

and rnacroalgae (rnostly， Sargassumルsiformis，
S.ρatens， and S.ρiluliferum) during winter 

(Fig. 2). Mean density of seagrass fluctuates 

between 20 -160 shoots Irn2 and rnean biornass 

(wet weight) of the rnacroalgae between 100-

3500 g I rn2 (Karnirnura and Shoji， unpublished 

data). The sea botlorn of the vegetation area 

is cornprised prirnari1y of sand with occasional 

srnall stones (く100rnrn in diarneter)， on which 

the rnacroalgae grow. Fish were collected using 

a seine net (2 rn in height， 30 rn in length and 

3 rnrn in rnesh aperture: Fig. 3) during a tidal 

level between 70 -130 crn in daytirne， when 
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Fig. 2. Seasonal changes in relative abundance of sea-
grass (open circles) and macroalgae (closed circles) in the 
mixed vegetation area off Aba Island. Values are shown 
as the ratio in each month to maximum value. Data was 
obtained from Kamimura and Shoji (unpublished) 

14 m 

Fig. 3. Seine net used to col1ect fish in the vegetation area 
off Aba Island. 
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the edge of the vegetated area was c10se to the 

shore. Three sides of a square (10 rn in side 

length) were surrounded using the seine net， 
with another side facing to the shore (ar・ound

border of the vegetation during the tidal level 

of 70 -130 crn) and this was carried out at four 

separate locations randornly selected within the 

vegetated area. In winter， fish were collected 

together with the rnacroalgae and their sub-

strates. All fish collected were preserved in 10% 

seawater forrnalin solution. Water ternperature 

and salinity were rneasured at each sarnpling. 

In the laboratory， fish were identified to 

the lowest possible taxa according to Nakabo 

(2002) and were rneasured in total length (TL， 

rnrn) and wet weight (g). Mean fish abundance 

and biornass were expressed as nurnber and 

wet weight of fishl 100 rn2• Species cornposition 

(% of each species) in nurnber and wet weight 

was calculated for each rnonth. 

Results 

Dominant ichthyo.舟unα

A total of 3，363 fish belonging to rnore than 

42 taxa in 26 farnilies were collected during 

the study period (Table 1). The nurnerically 

dorninant species (先 innurnber) were S. cheni 

(45.0%)， Favonigobius gymnauchen (16.9%)， 

的'/Jodytesrubr~戸innis (16.2%)， Takifugu nipho-

bles (4.5%)， Rudarius ercodes (3.7%) and Sillago 

japonicα(3.4%) and the weight-based dorni-

nant species (% in weight) were H. rubr(戸innis

(42.4%)， S. cheni (22.6%)， Thamnaconus modes“ 

tus (6.7%)， R gymnauchen (4.9%)， T. niphobles 

(4.3%) and Hexagrammos agrammus (3.5%). 

The rnajority (98.4% in nurnber) of the fish were 

srnaller than 100 rnrn in totallength. 

Seasonα1 chαnge 

The water ternperature varied between 11.5 

(February) and 27.0
o
C (Septernber) and salin-

ity between 30.3 (January) and 33.1 (July: 

Fig.4A). The rnean (土SD)nurnber of spe-

cies/100 rn2 was lowest in February (3.3::t 

1.9) and highest in June (l1.5::t 2.1: Fig.4B). 

Sarnpling rnonth had a significant effect on the 

rnean nurnber of species (Kruskal-Wallis test， 
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Table 1. Fish collected in the mixed vegetation area of seagrass and macroalgae off Aba Island， central Seto Inland Sea， 
from August 2006 to July 2007. Totallength and percentage of individuals in number and wet weight of each taxon to total 
fish are given with rank of 10 dominant (both in number and weight) taxa 

Family Species 

Clupeidae Sardinella zunasi 
Plecoglossidae Plecoglossus altivelis altivelis 
Atherinidae 均仰theri仰 valen抑制ei
Hemiramphidae柳 orhamphussajori 
Aulorhynchidae Aulichthys japonicus 
Syngnathidae Urocampus 仰 nus

Syngnathus schlegeli 
HiPpocampus coronαtus 

Scorpaenidae Sebastiscus marmoratus 
Sebastes cheni 

Synanceiidae lnimicus japonicus 
Tetrarogidae Hypodytes rubriPinnis 
Hexagrammidae Hexagrammos agrammus 

H. otakii 
Cottidae 

Percichthyidae 

Sillaginidae 

Carangidae 

Sparidae 

Pseudoblennius cottoides 
Lateolabrax ja戸onicus
Sillago japonica 
Decapterus maruadsi 
Acantho戸α~grusschlegelii 
A. latus 
Pagrus major 
Ditrema jordani 
Mugil cψhalus cephαlus 
Chelon affinis 
Halichoeres戸oecilopterus
H. tenui.ψinnis 
Zoarchias glaber 
Pholis nebulosa 
Petroscirtes breviceps 
Repomucenus beniteguri 
R.ornat伊innis
Pterogobius elapoides 
Favonigobius gym托auchen
Acentrogobius pflaumii 
Tridentiger tr忽onocephalus
unidentified Gobiidae 

Soleidae PseudaesoPia ja戸onica
Monacanthidae Rudarius ercodes 

Embiotocidae 

Mugilidae 

Labridae 

Zoarcidae 

Pholididae 
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Gobiidae 

Thamnaconus modestus 
Stephanolepis cirrhi耐

Tetraodontidae Takifugu pardalis 
T. poecilonotus 
T. nilうhobles

Total 

NO.ofind. Weight (g) Total Length (mm) 

Month of capture Total Rank Total Rank Range Mean (SD) 

Sep 

Apr 

Sep 

Sep 

Jul 

Apr-Jul， Nov 

Mar-Jun， Aug-Dec 

Mar， Nov 

Jan，Apr 

Mar-Sep， Nov 

Aug 

Jan-Dec 

Jan， Mar-Jun， Aug 

Apr-Jun 

Feb-Jun 

Jul 

Jul-Dec 

Jul-Aug 

Aug 

Dec 

Aug-Oct 

Jun-Oct 

Jul-Sep 

Jul 

Mar， J ul， Sep， Oct 

Jul 

Feb， May， Jun 

Jun 

Nov 

Jun 

Apr， Jun-Sep 

Apr，Jun 

Jan-Dec 

Mar-Jun， Aug， Oct-Dec 

Feb， Mar， Dec 

Mar 

Sep 

Jan-Apr， Jun-Dec 

Jul， Oct， Nov 

Sep 

Jun，Jul 

Jan-Mar， Aug， Oct-Dec 

Feb-Apr， Jun心配
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105.0 

63.0 -61.7 62.4 (0.9) 

18.7 

170.6 

55.6 

51.3 -99.4 83.9 (14.1) 

77.1-235.8 135.5 (44.5) 

30.6 -62.2 49.0 (16.4) 

35.3 -37.2 36.3 (1.3) 

19.3 172.0 32.8 (16.1) 

120.3 

31.3 -93.4 70.0 (10.0) 

48.3 -158.6 83.4 (29.2) 

43.6 -92.1 63.8 (18.7) 

19.1 220.6 46.8 (42.1) 

99.1 

14.0 -123.2 27.3 (18.4) 

57.7 -65.0 60.6 (3.9) 

37.0 

15.1…16.8 16.1 (0.7) 

33.0-90.2 47.0 (16.9) 

35.8 -118.2 83.2 (24.2) 

37.6 -48.5 44.2 (3.1) 

39.2 -42.2 40.9 (1.5) 

31.0 104.0 62.4 (33.5) 

118.8 

22.5 -98.2 74.2 (28.3) 

91.7 

28.1-30.0 29.1 (1.3) 

110.5 -185.5 139.8 (32.1) 

45.0 194.6 103.1 (46.1) 

58.1 -78.1 70.8 (5.4) 

16.1 -75.2 34.4 (13.1) 

26.7 -66.3 48.1 (11.0) 

32.0 -41.6 35.8 (4.9) 

17.7 

39.1 

15.0 -60.2 34.3 (10.5) 

49.3 -226.0 100.4 (38.8) 

131.0 
85.4 -94.9 90.2 (6.7) 

28.6 -78.0 62.8 (14.4) 

24.0-105.4 43.7 (13.0) 

P=0.0003).τbe mean fish abundance varied 

between 7.8:t4.5/100 m2 (February) and 

196.5:t 145.7/100 m2 (Apri1)， and showed a 

23.4-fold annual fluctuation (Fig. 4C). Sampling 

month had a significant effect on the fish aburト

dance (Kruskal-Wallis test， P=0.003). Takifugu 

nz戸hobleswas numerically most dominant in 

August， R gymnauchen from September to 

February， S. cheni from March to May and in 

July， and H. rubriPinnis in June (Fig. 5). Mean 

of total fish abundance increased by 20.8-fold 

from 7.8/100 m2 (February) to 162.0/100 m2 
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(March) greatly according to the increase in 

abundance of S. cheni (Figs. 4C and 5). 

The mean fish biomass varied between 

19.0:!:: 20.3 g/100 m2 (February) and 441.0土

222.8 g/100 m2 (June) and showed a 23.2-fold 

annual fluctuation (Fig. 4D). Sampling month 

had a significant effect on the fish biomass 

(Kruskal-Wallis test， P=0.0005). Hypodytes 

rubri戸inniswas most dominant in weight in 

August， from October to April， and June， T. 

niPhobles in September， and S. cheni in羽ayand

July (Fig. 5). Mean total fish biomass increased 

by 7.6圃foldfrom 19.0 g/100 m2 (February) 

to 143.9 g/100 m2 (March) greatly accord-

ing to the increases in biomass of S. cheni， H. 

rubriPinnis and T. n争hobles(Figs. 4D and 5). 

Fish Assemblage in a Mixed Vegetation Area 
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Occurrence and growth 01 dominαnt species 

Among the numerically dominant species， S. 

cheni and H. rubriPinnis were abundant during 

spring， while T. nかhoblesand S. japonica were 

abundant from late summer to autumn (Fig. 5). 

Favonigobius gymnauchen and R. ercodes were col-

lected throughout the year (Table 1 and Fig. 6). 

Growth of the young-o壬the-year S. cheni 

was most prominent in spring with increase 

in TL from 25.0:!:: 2.2 mm in March to 63.4土

3.5 mm in July. Thereafter， the growth of S. 

cheni decreased from July to September (64.3 

土 3.1mm). Frequency distribution of total 

length of R gymnauchen was separated into two 
groups with averages of 21.9:!:: 3.5 mm and 55.6 

土 7.7mm in August. Then mean total length 

of R gymnauchen increased to 34.3:!:: 6.6 mm in 

N ovember while growth from N ovember to April 

(38.7:!:: 9.4 mm) was negligible. Young“O白he欄year

H. rubriPinnis (31.3 -36.0 mm) which were col-

lected from October to December accounted for 

only 0.5% of the total number collected through 

the year. In contrast， older cohorts (> 50 mm) 

of H. rubriPinnis occurred throughout the 

year. Mean total length of young-of-th令year

T. niphobles and S. japonica increased from 31.0 

土3.4mm (August) to 40.0:!:: 1.2 mm (October) 

and from 23.0:!:: 8.7 mm (August) to 38.0 mm 

(n需 1，December)， respectively. Growth of the 

R. ercodes was not detected from the seasonal 

change of length-frequency distribution. 

Fig. 4. Seasonal changes in A) water temperature (open 
circles) and salinity (closed circles)， B) mean number of 
fish species /100 m2， C) mean fish abundance (no. fish 
/100 m2) and D) mean fish biomass (g /100 m2

) from 
August 2006 to July 2007. Vertical bars indicate standard 
deviation. 

Fig. 5. Seasonal changes in dominant fish species (top: % 

in number; bottom: % in wet weight) from August 2006 to 
July 2007. FG: Favonigobius gymnauchen; HR: Hypodytes 
rubr砂innis;RE: Rudarius ercodes; SC: Sebastes cheni; TN: 
Takifugu仰 hobles;OT: others. 
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Fig. 6. Seasonal changes in mean abundance (no. fish /100 m2: right panels) and length frequency distribution (left panels) 
of the six numerically-dominant species. Vertical bars indicate standard deviation. 

by visual census and from samples collected 

during operations of commercial fishermen's 

boats (seine and trawl)， with which quantitative 

analysis was difficult especially for fish with 

small sizes. 

In the temperate seagrass belts，自由 fauna

is most diverse and abundant from spring to 

summer， when seagrass grows， while fish are 

least abundant in winter (Azuma 1981; Mori 

1995). In the present study， sampling by a seine 

net with a fine mesh size (3 mm) was conducted 

through a year in order to obtain quantitative 

data on fish abundance， biomass and species 

composition in a mixed vegetation area of 

seagrass and macroalgae in the central Seto 

Inland Sea. As a result， it was demonstrated 

that fish abundance and number of fish species 

increased from late winter to early spring， the 

season before seagrass grow but macroalgae 

were still abundant， in addition to early summer. 

Discussion 

Vegetated habitats such as seagrass and mac-

roalgae beds have been reported to support 

larger numbers of fish species and individuals 

compared to adjacent un幽 andless嗣vegetated

habitats (Orth and Heck 1980; Sogard 1992; 

Mori 1995). Habitat complexity produced by 

vegetation works as feeding ground (Fuse 

1962a， b; Kikuchi 1966; Azuma 1981) and pre-

dation refuge for young fish (Rooker et al. 

1998; Nakamura and Sano 2004; Shoji et al. 

2007). Many field studies have demonstrated 

that fish abundance and species composition 

fluctuate with the spatio附temporalvariations in 

the shoot density and blade length in seagrass 

beds (Azuma 1981; Horinouchi and Sano 1999). 

However， in the majori守 ofthese previous 

studies， fish data were obtained from counting 
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The analysis on fish species composition 

revealed that the numerically dominant species 

(S. chenz) differed from weight岨baseddominant 

species (H. rubr争innis).These two species are 

considered as important components， which 

can influence the dynamics of fish abundance 

and trophic flow in the fish assemblages of the 

surveyed area. 

Function of fish habitats as nurseries can be 

evaluated by how much production is attained 

in the habitat (Beck et al. 2001). For example， 

a habitat with a high fish abundance and/or 

biomass is not always a good nursery. Another 

habitat with a high juvenile fish production can 

be considered to be better nursery than the 

former even though fish abundance and/or bio-

mass are lower in the latter (Beck et al. 2001). 

In the present study， H. rubripinnis occurred 

throughout the year and dominated in the fish 

fauna both in number (rank: 3) and in weight 

(rank: 1). Previous studies also have reported 

that H. rubriPinnis was one of the dominant 

components of the fish fauna in seagrass and 

macroalgae habitats (Fuse 1962a， b; Kikuchi 

1966; Azuma 1981). However， the majori匂Tof 

the previous information was obtained from 

the commercial fishing and underwater visual 

census， with which quantitative analysis was dif-

ficult especially for fish with small sizes. In the 

present study， the majority of the H. rubriPinnis 

collected by a seine net with a fine mesh size off 

the Aba Island (97% in number) was > 50 mm 

TL (> 1 year: Mori 1995)， indicating that early 

juveniles of H. rubri戸innis(く 30mm) mainly 

inhabit other habitats such as rocky shores and 

substrates in the surrounding area. We con-

clude that the surveyed area contributes as a 

major habitat for H. rubriPinnis > 1 year but not 

as a nursery. 

The length frequency distribution showed 

that youngωo壬the-yearS. japonica and T 

niphobles occurred and grew in the surveyed 

area from summer to autumn when seagrass 

dominate the flora. The high abundance of 

F. gymnauchen く 30mm in September and 

increase in the totallength of this cohort during 

the following period (September to J anuary) 

indicate growth of youngωof-the-year fish during 

autumn and winter. Growth of the R. ercodes 

was not detected from the present study due to 

the high variability in the totallength and small 

sample in each month. According to the previ-

ous observations (Kikuchi 1996; Ishida and 

Tanaka 1980)， R. ercodes has been categorized 

as residential species in seagrass and macroal-

gae habitats since this species occur almost 

throughout the life in these habitats. On the 

other・ hand，young-of-the-year S. cheni immi-

grated into the surveyed area in March when 

seagrass were less abundant and macroalgae 

were still dominant. Mean total length of the S. 

cheni increased by about 40 mm from March to 

July. Young-of-the-year S. cheni are considered 

to be most dependent on macroalgae during the 

post-immigration period among the dominant 

species in the present study. 

There seems to be a spatial difference in the 

seasonal timing of Sebαstes spp. immigration 

into coastal vegetated habitats. In the Sendai 

Bay， northeastern J apan， young-of-the-year 

Sebαstes spp. (mostly S. inermis) are abundant 

from April through July， which corresponds 

to the growing period of the seagrass (Plaza 

et al. 2002). Seasonal period of spawning and 

juvenile immigration into the seagrass beds 

of the Sebastes spp. in the Sendai Bay is a few 

months later than those in the Seto Inland Sea 

(present study). Mizusawa et al (2004) reported 

that juveniles of S. ventricosus and S. inermis 

collected off Miura Peninsula， central Japan， 

were extruded mainly in January and February 

and settled in late March and early April. In the 

surveyed area off Aba Island， S. cheni immi-

grate into the vegetated habitats in March when 

macroalgae are still dominant instead of the 

seagrass. Results from our recent seine surveys 

and underwater visual censuses at an interval 

of one week from late February through late 

May in 2008 have revealed that S. cheni is most 

dominant (> 90% in number) among Sebastes 

spp. in the mixed vegetation area off Aba Island 

(Kamimura， unpublished data). Due to the lati-

tudinal difference in the seasonal timing of the 

immigration， young-of-the-year Sebastes spp. 

seem to be more associated with seagrass in 

northern area of Japan (e.g. Sendai Bay) while 
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more associated with macroalgae in the southω 

ern area (e.g. Seto Inland Sea). 

Predation is the most important source of 

mortality of fish early life stages (Houde 1987). 

Vegetation reduces vulnerabili守 oflarval and 

juvenile fish to piscivorous fish predators 

through serving as physical and/or visual bar-

riers and limiting the abiliザ ofpredators to 

pursue and capture prey (Rooker et al. 1998; 

Shoji et al. 2007). In the Seto Inland Sea， it is 

likely that macroalgae is more important as a 

predation refuge for the young欄 O壬the-yearS. 

cheni during the post-immigration period， when 

seagrass is not abundant yet. Thereafter， the 

relative importance of seagrass as PI・edation

refuge would increase as the macroalgae 

become less dominant. We suggest that coモxis醐

tence of these two different types of vegetation， 

macroalgae and seagrass， within a small spatial 

scale can increase the accumulative survival 

rate of young-o壬the-yearS. cheni from the post-

immigration period (March) through summer 

in the Seto Inland Sea. 

Many trials for the development and recov-

ery of vegetated habitats have been conducted 

in order to improve fish and shellfish produc-

tion in the coastal waters of ]apan (Terawaki 

et al. 2000). However， seagrass or macroalgae 

(in most cases， Sα?宮αssumspp.) beds are indi-

vidually developed in most of the trials. Results 

of the present study would give quantitative 

evidence on the development of a fish habitat 

with mixed vegetations of seagrass and mac-

roalgae that can retain a higher fish production. 

Quantitative data on a varie匂Tof vegetation con開

ditions (e.g. macroalgae only and no vegetation: 

sandy beach) are needed for further evaluation 

and comparative studies of fish production in 

vegetated habitats. 
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瀬戸内海中央部のアマモ・ガラモ混生藻場における魚類相の季節変化

上村泰洋-小路淳

瀬戸内海中央部のアマモ・ガラモ混生藻場において魚類相を周年調査した。地曳き網により 10m

四方のエリア 4箇所で毎月採集した結果， 42種以上3，363個体の魚類を得た。個体数ではシロメバル

(45%)，ヒメハゼ(17%)，ハオコゼ (16%)，重量で、はハオコゼ (42%)，シロメバル (23%)，ウマ

ヅラハギ (6.7%)の順に多かった。出現魚類の100m2あたり撞数，個体密、度，{皇重量の最大値はそ

れぞれ6月 (11.5種)， 4 月 (196.51~体)， 6月 (441.0g) に，最小値はすべて 2月 (3.3種， 7.81毘体，

19.0 g) に観測された。生活史のなかで藻場との関わりが深い時期に基づいて，優占種は春期に藻場

で成長するタイプ 1 (ガラモ依存型・シロメノりレ)，夏期に藻場で成長するタイプ1I (アマモ依存型・

ヒメハゼ，クサフグ，シロギス)，および1歳以上の個体が周年出現するが藻場を仔稚魚、の成長のた

めの主要な場として利用しないタイプm(ハオコゼ)に分類された。アマモ・ガラモ混生藻場では，

春~夏期(アマモ繁茂期)に加えて冬~春期(ガラモ繁茂期)にも魚類の個体密度と種数が増加した。
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