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Food supplying function for the fish in Sagarame Eisenia arborea
marine forest in the eastern coast of Ise Bay

KAMOHARA Satoru” , ISHIMOTO Shinichi® , HARADA Yasuko™ , OZAWA Toshiharu™
YAMAMOTO Yuji* , SHIBA Shuichi” and HATTORI Katsuya "

Abstract From May 2007 to January 2009, we investigated the food supplying function for the fish in
Sagarame Eisenia arborea marine forest in the eastern coast of Ise Bay. Among the ambient habitats,
arthropods such as Jassa sp., Caprella spp. appeared mainly at inside of Sagarame marine forest. The
juvenile fish of 45 species and the adult fish of 24 species were caught in Sagarame marine forest by small
set net and gill net. From the gut content analysis, the arthropods such as Jassa sp., Caprella spp. were
detected dominantly, suggesting important food organisms for fish there. The density of arthropods,
mollusks and annuluses in the holdfast of Sagarame was higher than the density of those in another place
of Sagarame marine forest, because of its characteristic shape. We conclude that Sagarame marine forest is
one of the important feeding habitats for juvenile and adult fish.
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Fig.1 Maps showing the area of collecting animal in
Sagarame marine forest (), and setting the gill net in
Sagarame marine forest (@) and outside Sagarame marine
forest (o) ,and the small scale set net for collecting fish
samples ().
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Fig.3 Seasonal changes in wet-weight composition of
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Fig.4 Seasonal changes in wet weight of total macroalge
collected from Jun 2008 to January 2009.
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Table 1. Each numerical composition of each taxa found on the Sagarame and the bottom. Values in parenthesis

were percentages of each taxa. (m)

Taxa Number of species(%) Individual number(%) Wet-weight(g)(%)
Attached Bentic Total Attached Bentic Total Attached Bentic Total

Mollusk 49(29.5) 90(40.0) 95(38.3) 1,227( 7.5) 7,666(16.6) 8,893(14.2)  100( 9.4) 2,129(42.3) 2,229(36.6)
Arthropoda 38(22.9) 51(22.7) 55(22.2) 8,181(50.2) 20,620(44.6) 28,801(46.0) 66( 6.2) 310( 6.2) 376( 6.2)
Annulus 41(24.7) 38(16.9) 44(17.7) 5,109(31.3) 14,562(31.5) 19,671(31.4) 90( 8.5) 310( 6.2)  400( 6.6)
Tentacle 9( 5.4) 13( 5.8) 14( 5.6) 88( 0.5) 358( 0.5) 446( 0.7)  208(19.6) 507(10.1)  715(11.7)
Chordate 9( 54) 10( 44) 13(52) 373(23) 304(0.7) 677( 1.1) 193(18.2) 540(10.7)  733(12.0)
Echinoderm  6( 3.6) 10( 4.4) 10( 4.0) 371( 2.3) 840( 1.8) 1211( 1.9) 94( 8.9) 480( 9.5) 574( 9.4)
Sponge 8(48) 4(18) 8(32 12( 0.1) 0( 0.0) 12( 0.0) 279(26.3) 378( 7.5)  657(10.8)
Nematocyst 3( 1.8) 5( 2.2) 5( 2.0) 623( 3.8) 1,524( 3.3) 2,147( 3.4) 26( 2.5) 363( 7.2) 389( 6.4)
Sipunculid 1(06) 2(09) 2(0.8) 26( 0.2) 48( 0.1) 74( 0.1) 2( 0.2) 3( 0.1) 5( 0.1)
Flatworm 1(06) 1(04) 1(04) 108( 0.7) 104( 0.2) 212( 0.3) 0( 0.0 8( 0.2) 8( 0.1)
Nemertean 1(06) 1(04) 1(04) 192(1.2) 224(05) 416( 0.7) 2( 0.2) 2( 0.0 4( 0.1)

Total 166(100) 225(100) 391(100) 16,310(100) 46,250(100) 62,560(100) 1,060(100) 5,030(100) 6,090(100)
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Table 2. Each numerical composition of each taxa found on the Sagarame leaf and holdfast. Values in parenthesis
were percentages of Arthropoda and total. (m™)

Taxa Number of species Individual number(%) Wet-weight(g)
Bladelet Holdfast Total Bladelet Holdfast Total Bladelet Holdfast Total
Mollusk 18 30 33 0(0) 402(100.0) 402(100) 0 28 28
Arthropoda 21 27 32 1,214(24.0) 3,842(76.0) 5,056(100) 3 45 48
Annulus 16 33 35 146(4.5) 3,102(95.5) 3,248(100) 1 44 45
Tentacle 2 8 8 0 72 72 0 191 191
Chordate 0 9 9 0 336 336 0 131 131
Echinoderm 2 5 5 4 122 126 0 54 54
Sponge 1 6 6 2 10 12 0 185 185
Nematocyst 1 2 2 2 436 438 0 16 16
Sipunculid 0 1 1 274 14 288 12 1 13
Flatworm 1 1 1 38 40 78 0 0 0
Nemertean 1 1 1 10 128 138 0 0 0
Total 63 123 133 1,690(16.6) 8,504(83.4) 10,194(100) 16 695 712
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16,310 Fig.5 The average density of arthropod, mollusk and
annulus in the holdhast of Sagarame and on substrata.
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Jassa sp. Table
Maera sp. 3 28 39 45
Caprellidae spp. 2007 9 18 11 17 2008 3
68.8% 9.7% 5 8 6 7
10 12 13
Pagurus sp. Trachurus japonicus
0.1% Embiotocidae
Leiognathus nuchalis
Hydroides ezoensis Syllidae sp.
Eunice antennata Rhyncopelates oxyrhynchus Caranx
33.1% 14.1% 13.7% sexfasciatus Alectis ciliaris Sparus
sarba Pagrus major Polydactylus
1m? Table 2. plebeius Siganus fuscescens Triacanthus
8,504 biaculeatus Stephanolepis cirrhifer
83.4% Konosirus
76.0% panctatus



Table 3. The list of juvenile fish caught by the small set net. (inds. catch™)

Japanese common Species 2007 2008
name Sep.26  Nov.12 Jan.18 Mar.28 May.22 Jul.2 Oct.1
Konosirus punctatus 3 8 5
Oncorhynchus masou ishikawae 2
Sebastes spp. 18 12 5
Sebastes schlegeli 2
Hexagrammos agrammus 3
Hexagrammos otakii 2
Lateolabrax japonicus 2 6 2 3
Rhyncopelates oxyrhynchus 5 2
Sillago japonica 1
Scombrops boops 1
Seriola quinqueradiata 5
Seriola dumerili 1 5
Trachurus japonicus 3 5 1 1 5 3
Caranx sexfasciatus 3 2
Alectis ciliaris 3
Leiognathus nuchalis 3 5 6 5 3
Plectorhinchus cinctus 1
Sparus sarba 3 3
Acanthopagrus schlegeli 1 1
Acanthopagrus latus 3
Pagrus major 3 5 2 3
Pempheris japonica 1
Girella punctata 3 1 3
Microcanthus strigatus 1
Oplegnathus fasciatus 1
Oplegnathus punctatus 2
Embiotocidae sp. 1 3 8 5 5
Abudeduf vaigiensis 2
Crenimugil crenilabis 2
Mugil cephalus cephalus 5 5
Polydactylus plebeius 3 1
Siganus fuscescens 3 3
Scomber japonicus 4
Hyperoglyphe japonica 1
Psenopsis anomala 2
Kareius bicoloratus 1 2
Pleuronectes yokohamae 1 1 1
Paraplagusia japonica 3
Triacanthus biaculeatus 3 3 1
Aluterus scriptus 1
Rudarius ercodes 2
Stephanolepis cirrhifer 2 3 1
Takifugu pardalis 2 3
Takifugu niphobles 11 4 5
Lagocephalus wheeleri 1
Total 40 50 68 33 22 40 29
45 species appeared 18 17 14 8 6 12 13
Sepioteuthis lessoniana 2 3
Euprymna berryi 1 1
Ocellated octopus 2
Total 2 3 1 3
3 species appeared 1 2 1 1
Oncorhynchus masou ishikawae Sebastes
schlegeli Hexagrammos agrammus
Annulus  Mollusk2.1% . ) i . i
Hexagrammos otakii Sillago japonica Mugil
5.1% 12 Arthropoda o
86.0% cephalus cephalus Kareius bicoloratus
Euprymnaberryi Ocellated octopus

Sebastes spp.

Fig.6 The numerical proportion among the whole of each 2000
taxa detected from the gut of the juvenile fish. Values in
parenthesis were individual number of each taxa. Table 4.
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Table 4. The list of adult fish caught by the gill net. (inds. catch™)
Inside Sagarame marine forest

Japanese Species 2007 2008
common name May.28 Sep.27 Oct.18 Dem.18 Apr.22 Jun.17 Aug5 Oct.16
Triakis scyllium 1
Platyrhina sinensis 1
Conger myriaster 1
Sebastiscus marmoratus 1
Sebastes oblongus 2
Sebastes hubbsi 1
Platycephalus sp2. 1 1 3 2
Hexagrammos agrammus 1
Hexagrammos otakii 1 1 2 1 3
Lateolabrax japonicus 2 1
Trachurus japonicus 2
Plectorhinchus cinctus 1
Sparus sarba 3 3
Acanthopagrus schlegeli 1
Girella punctata 1
Oplegnathus punctatus 1
Embiotocidae sp. 1 2
Halichoeres poecilopterus 3
Siganus fuscescens 1
Pseudorhombus cinnamoneus 1
Kareius bicoloratus 1
Pleuronectes yokohamae 1
Paraplagusia japonica 1 1 1
Stephanolepis cirrhifer 15 10 8 5
Total 1 20 15 7 4 8 20 14

24 species appeared 1 4 4 5 3 5 10 7
Aplysia kurodai 2 2
Batillus cornutus 1 1
Rapana venosa venosa 2
Octopus vulgaris 1
Panulirus japonicus 1

Total 4 1 1 2 2
5 species appeared 2 1 1 1 2

Outside Sagarame marine forest

Japanese Species 2007 2008
common name May.28 Sep.27 Oct.18 Dem.18 Apr.22 Jun.l7 Aug5 Oct.16

Konaosirus punctatus 3 1
Chelidonichthys spinosus 1
Platycephalus sp2. 4 1 1 8 1 1
Hexagrammos otakii 1 4
Trachurus japonicus 2
Leiognathus nuchalis 1
Sparus sarba 1 4
Pagrus major 1
Embiotocidae sp. 2
Halichoeres poecilopterus 5 4 2
Pleuronichthys cornutus 1 1 1 1
Kareius bicoloratus 1 1
Paraplagusia japonica 1 1 7 21
Stephanolepis cirrhifer 2 7 4
Takifugu snyderi 1

Total 1 7 16 4 2 27 30 11

15 species appeared 1 3 6 3 2 8 7 4

Aplysia kurodai 3 12
Batillus cornutus 1
Rapana venosa venosa 3 1
Panulirus japonicus 1

Total 6 1 12 1 1

4 species appeared 2 1 1 1 1
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Table 5. Each numerical composition of arthropodae, mollusk
and fish detected from the gut of the juvenile and adult fish.
(Juvenile fish caught by small size set net. Adult fish caught by
gill net.) Values in parenthesis were percentages of each
species.

Species Juvenile Adult
inside outside
Caprellidae spp. 27(13.4) 57(34.7)
Arthropoda Amphipoda total 74(36.6) 47(28.6) 21(52.5)
Jassa sp. 19 11
Ericthonius sp. 10 9
Ericthonius pugnax 4
Gammaridea 8 21 4
Pontogeneia sp. 3 5
Ampithoe sp. 1 6
Pplychelia sp. 1
Parapleustes sp. 1
Hyale sp. 1 1
Urothoe sp. 1
Melita sp. 2
Oedicerotidae sp. 20 1 3
Aoroides sp. 4
Urothoe sp. 3
Ampelisca sp. 2
Lysianassidae sp. 1
Pagurus sp. 37(18.3)
Crangonidae sp. 1(0.5) 7(4.3)
Mysidacea 11(6.7)
Sphaerozius nitidus 6(3.7)
Leptochela gracilis 7(4.3)
Pinnotheres pholadis 6(15.0)
Thalamita sima 3(7.5)
The others 63(31.2) 29(17.7) 10(25.0)
Total 202(100.0) 164(100.0) 40(100.0)
Mitrella bicincta 6(30.0)
Mollusk Conotalopia mustelina 2(10.0) 2(2.4)
Alaba picta 1(20.0) 2(10.0)
Tricolia variabilis 2(10.0)
Musculus senhousia 2(10.0) 64(75.2)
Hiatella orientalis 2(2.4)
Stenotis smithi 2(2.4
The others 4(80.0)  6(30.0) 15(17.6)
Total 5(100.0) 20(100.0) 85(100.0)
Phyllodocidae sp. 1(16.7) 1(8.3)
Annulus Nereidiae sp. 1(16.7) 6(50.0)
Nephtys ciliata sp. 1(16.7)
Eunicidae sp.
Lumbrineridae sp. 1(8.3)
Serpulidae sp. 1(8.3)
The others 12(100.0)  3(49.9)  3(25.1)
Total 12(100.0)  6(100.0) 12(100.0)
Sillago japonica 1(9.2)
Fish Repomucenus lunatus 109.1)
Platycephalidae sp. 1(16.7)
Sebastes spp. 1(16.7)
The others 16(100.0)  9(81.8)  4(66.6)
Total 16(100.0) 11(100.0)  6(100.0)
5.1% 2.1%
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Fig.8 The numerical proportion of Arthropoda by
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Fig.9 Photograph of the holdfast of Sagarame.
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