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Feeding selectivity of Dolly Varden for the natural food
in the Ikushina and the Churui rivers, Shiretoko Peninsula, Hokkaido

YAMAMOTO Atsuya & KUWABARA Ren

Laboratory of Aquatic Environment, Faculty of Bio-industry, Tokyo University of Agriculture, 196 Yasaka, Abashiri,
Hokkaido 099-2493, Japan.

Feeding selectivity of Dolly Varden (Salvelinus malma) for the natural food was studied in the Ikushina
and the Churui rivers in Shiretoko Peninsula on July 2002. The study areas are approximately 300m2
including almost same numbers of rapids and pools, in the upper reaches at about 300 meters above the
sea level, for each river. In the study areas as Area 1 and Area 2 in the Ikushina and the Churui rivers,
dominant three groups of tree were observed an Alder (Alnus hirsuta) on the riparian forest in both areas.
Willows (Salix spp.) were looked around alder in Area 1. Pines (Picea jezoensis and Abies sachalinensis)
were observed in Area 2.

Analysis of the stomach content was carried out for the total of each 30 collected fishes by fly-fishing.
The drifting food-animals were obtained from set nets in six points in the morning, daytime and evening,
for one hour. The benthic animals were collected by a server-net with the quadrat of 25cm X 25c¢m square
for each two times in rapid, riffle and pool.

Twelve orders, 32 families, 11 species of food-animals in stomach content, and 19 orders, 36 families, 36
species of the drifting animals were found. And, 5 orders, 20 families, 22 species of the benthos were
obtained.

On the selection index of food, equations of Ivlev (1961), Jacobs (1974) and Strauss (1979) were not
proper for the comparison of rivers and seasons, because the composition ratio of food animals changes in
such environments. Consequently, application of the Chesson's equation (1978) was desirable by the
above reason.

In feeding selectivity of natural food of Dolly Varden, it seemed to prefer TRICHOPTERA larva when
the caddis drifted. Although the terrestrial insect is prefered by the char, the fact was not shown by figures
of Chesson's index, due to less drifting terrestrial insects.
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K1, BRWINERENTREN/ZA S a0 IOFNEYHOHAY). Table 1. Animals

found in the stomach contents of Dolly Varden collected from the Ikushina and the Churui rivers.
Area 1 Area 2

ind./fish mg/fish ind./fish mg/fish

Species

Aquatic animals

EPHEMEROPTERA Thymph
Heptageniidae, Epeorus latifolium 0.1 1.8 0.1 0.9
Epeorus uenoi 0.1 0.6
Epeorus spp. 0.1 0.0
other 0.2 1.2 0.3 1.1
Baetidae, Baetis spp. 0.3 0.8 0.4 1.6
Pseudocloeon spp. 0.0 0.1
other 0.8 2.9 0.8 1.3
Leptophlebiidae, Paraleptophlebia spp. 0.1 0.1
Ephemeridae,  Ephemera strigata 0.0 34
Ephemerellidae, Drunella basalis 0.0 1.3 0.1 1.9
Drunella kohonoae 0.0 1.3 0.2 1.8
Drunella trispina 0.1 23 0.3 6.1
Drunella sp. 0.0 0.8
other 0.0 0.1
PLECOPTERA hymph
Nemouridae, Nemoura spp. 0.6 0.8 0.1 0.1
Perlidae, Spp- 0.0 0.2
Perlodidae, Megarcys ochracea 0.1 8.8
Isoperia spp. 0.3 2.6 0.1 0.3
other 0.1 0.9 0.1 0.3
others 0.1 0.0
TRICHOPTERAOarva
Stenopsychidae, Stenopsyche marmorata 0.0 0.8 0.2 12.0
Rhyacophilidae, Rhyacophila retracta 0.1 0.2 0.1 0.4
Rhyacophila hokkaidensis 0.0 04
Rhyacophila spp. 0.0 0.2 0.1 0.1
Glossosomatidae, Glossosoma sp. 0.4 33.6 0.6 15.8
other 0.0 0.0
Limnephilidae, Nothopsyche sp. 0.1 0.5
Uenoa sp. 0.0 9.0
Goera sp. 0.2 12.2
Odontoceridae, Perissoneura sp. 0.2 0.0
Brachycentridae, Brachycentrus sp. 0.3 12.3 3.0 112.3
Lepidostomatidae, Goerodes sp. 0.4 10.8 0.6 11.0
other 0.0 0.1 0.0 0.1
DIPTERAOarva and pupa
Chironomidae, Diamesinae, spp. 7.3 8.2 1.7 2.7
Diamesinae, spp. (P) 0.1 0.1 0.1 0.0
Tipulidae Spp- 0.2 1.1 0.1 0.2
spp. (P) 0.2 0.7 0.1 0.2
Simuliidae, spp. 0.1 0.2 0.1 0.2
Blepharoceridae, sp. 0.0 0.3
Other aquatic animals
MEGALOPTERA, Corydalidae, sp. 0.0 1.5
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. Area 1 Area 2
Species ind/fish mgffish “ind.fish mg/fish

Terrestrial animals
EPHEMEROPTERA Omago and subimago

Baetidae, Baetis spp. 0.1 0.2
Baetis spp.(S) 0.0 0.0 0.1 1.8
Pseudocloeon spp. (S) 0.0 0.1 0.0 0.2
other 0.0 0.2 0.0 0.0
other (S) 0.1 2.1 0.4 0.0
Siphlonuridae,  Siphlonurus spp. (S) 0.0 0.8
Ephemerellidae, sp. (S) 0.0 0.0
other (S) 0.0 0.0
PLECOPTERA Omago
Nemouridae,  Nemoura spp. 0.2 1.3
Perlodidae, Isoperia nipponica 0.0 0.5
Perlidae, Spp. 0.0 0.2
TRICHOPTERAGmago
other 0.1 2.8 0.1 1.3
DIPTERAOmago
Chironomidae, Diamesinae spp. 0.3 0.4
Tipulidae, spp. 0.3 3.6 0.1 0.8
Nematocea, Spp- 0.1 0.4 0.0 33
HEMIPTERA
Homoptera, Cicadidae, sp. 0.1 0.7
Psyllidae, spp. 0.1 0.5 0.2 0.5
Heteroptea, Gymnocerata, spp. 0.0 0.9
other 0.2 5.0
COLEOPTERA
Carabidae, Spp- 0.5 20.4
Harpalidae, other 0.0 0.8 0.0 2.4
Staphylinidae, spp. 0.0 0.0
Chrysomelidae, spp. 0.2 3.1
Curculionidae, spp. 0.1 2.3
other 0.4 1.9 0.1 2.1
other larva 0.1 39 0.1 1.6
LEPIDOPTERA
spp.- 0.2 2.3
HYMENOPTERA
Apocrita, Formicidae, spp. 0.7 6.5 0.1 0.4
other 1.0 133 0.7 10.7
spp. larva 0.2 49.2 0.4 10.6
Other terrestrial animals
DERMAPTERA, Psalididae, spp. 0.0 0.6
ARANEAE, Spp- 0.3 3.7 0.0 0.2
Total (ind./fish, mg/fish) 17.4 2314 12.1 224.8

(P ; pupa, S ; subimago)
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F2. BMNEBE)ITRIRS N2 TE O B Table 2. Occurrence
of the drifting animals collected from the Ikushina and the Churui rivers.

. Area 1 Area 2
Species ind/10m’ mg/l0m* ind./10m* mg/10m®
Aquatic animals
EPHEMEROPTERA nymph
Heptageniidae, Epeorus latifolium 0.7 15.7 0.6 7.8
Epeorus curvatulus 0.6 5.1
Epeorus ikanonis 0.7 1.3 0.3 6.1
Epeorus spp. 1.3 1.4
Cinygma hirasana 6.1 4.1 10.9 10.6
Baetidae, Baetis totsukawensis 0.3 1.4
Baetis florens 0.3 2.0
Baetis sahoensis 0.8 4.1
Baetis spp. 4.5 6.3 3.6 8.1
Pseudocloeon spp. 1.0 0.6 7.0 44
Leptophlebiidae, Paraleptophlebia chocolata 0.7 0.7
Paraleptophlebia westoni 0.0 0.1
Paraleptophlebia spp. 4.0 5.0 1.5 1.1
Ephemerellidae, Drunella cryptomeria 3.1 6.0 0.1 0.3
Drunella trispina 0.1 0.1
Drunella kohonoae 1.0 6.4
Drunella sp. 0.2 0.2
Ephemerella ezoensis 0.3 49
PLECOPTERA larva
Nemouridae, Nemoura spp. 6.0 8.1 7.2 9.0
Protonemura spp. 19.5 14.7 8.1 8.7
Amphinemura spp. 0.1 0.3
Leuctridae, Phopalopsole sp. 04 0.8
Perlodidae, Megarcys ochracea 0.3 2.3 0.1 1.2
Isoperla sp. 0.5 8.2 0.1 0.5
Chloroperlidae, Alloperla bimaculata 0.4 0.1 1.7 4.8
Alloperla sapporensis 0.2 0.2 0.1 0.2
Sweltsa abdominalis 0.2 0.5
TRICHOPTERA larva
Polycentropodidae, sp. 0.4 04
Psychomyiidae, sp. 0.1 0.1
Rhyacophilidae, Rhyacophila hokkaidensis 0.2 6.7
Rhyacophila shikotsuensis 0.1 0.1
Rhyacophila kawamurae 0.1 0.1
Rhyacophila sp. RK 0.1 2.4
Rhyacophila sp. RA 0.0 1.8
Rhyacophila kisoensis? 5.7 6.7 11.2 9.6
Glossosomatidae,  Glossosoma sp. 0.3 0.3 0.3 0.3
Limnephilidae, Pscudostenophylax ondakensis 0.2 0.2 0.1 0.1
Hydatophylax soldatovi 0.1 0.4
Brachycentridae, Brachycentrus americanus 0.1 2.0
Lepidostomatidae,  Neoseverinia crassicornis 0.1 0.1 0.1 0.1
DIPTERA larva and pupa
Chironomidae, Diamesinae, spp. 210.7 98.0 118.2 88.6
Diamesinae, spp. (P) 20.8 14.6 5.1 4.0
Simuliidae, spp- 30.0 20.7 11.2 5.8
Tipulidae, spp. 4.0 10.2 1.2 6.9
spp. (P) 0.7 5.4 0.1 0.2
Psychodidae. spp. 1.8 1.1
spp. (P) 0.1 0.3
Culicidae, spp. 0.9 0.6
spp. (P) 3.1 1.8
Dixidae, sp. 0.1 0.1
Nymphomyiidae, Nymphomyia sp. 0.1 0.1
Deuterophlebiidae,  sp. 0.1 0.2
Blepharoceridae, sp. 0.3 0.5
COLEOPTERA
Haliplidae, sp. 0.1 0.6
Dryopidae, sp. 0.7 0.8 0.1 0.2
sp. larva 0.6 0.9 0.8 13
Elmidae, sp. 0.3 0.1
sp. larva 0.1 0.1
larva 1.0 0.9
other larva 0.4 1.7
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. Area 1 Area 2
Species ind/10M mgH0m®  ind/10m’_mg/10m’
Other aquatic animals
HEMIPTERA, Anisops ogasawarensis 0.1 0.5
PLANIPENNIA, Osmylidae, larva 0.1 0.1
ARHYNCHOBDELLAE, Erpobdella sp. 0.6 1.4 0.1 0.3
GORDIOIDA, sp. 0.3 39
TURBELLARIA, sp. 0.2 0.9 0.2 0.5
Terrestrial animals
EPHEMEROPTERA imago and subimago
Heptageniidae, Epeorus latifolium (S) 0.1 35
sp. 0.1 1.6
Baetidae, Baetis sp. (S) 0.2 0.5
sp. 0.4 5
sp. (S) 0.4 1.8
Leptophlebiidae, Paraleptophlebia sp. (S) 0.3 72
Ephemerellidae, sp. 0.3 43
PLECOPTERA imago
Nemouridae, sp. 0.0 0.1
Perlidae, Acroneuria stigmatica 0.1 44
Chloroperlidae, Alloperla sapporensis 0.1 0.7
TRICHOPTERA imago
Rhyacophilidae, sp. 1.2 13.8 0.2 1.7
sp. (P) 0.3 24
Glossosomatidae, Glossosoma sp. 0.1 0.7
Limnocentropodidae, sp. 0.1 0.8
Lepidostomatidae,  Neoseverinia crassicormis (P) 0.3 3.0
DIPTERA imago
Chironomidae, Diamesinae, spp. 20.1 15.7 11.8 13.7
Simuliidae, spp. 32 39 1.9 2.7
Tipulidae, spp. 0.3 2.0 0.8 7.4
Bibionidae, sp. 0.1 0.1
Culicidae, 0.1 0.1
Brachycera, spp. 3.1 7.9 23 14.6
spp. larva 0.1 0.1
other 0.1 0.7
HEMIPTERA
Heteroptera, spp. 0.9 1.9 0.2 0.8
Homoptera, spp. 59 9.0 1.9 33
COLEOPTERA
Staphylinidae sp. 0.5 1.6 04 0.6
Scarabaeidae, Gnorimus viridiopacus 0.1 30.8
Elateridae, Anostirus daimio 0.1 72
Coccinellidae, larva 0.1 0.1 0.2 0.3
Chrysomelidae, sp. larva 0.5 24 0.3 1.0
Attelabidae, sp. 0.1 2.6
Curculionidae, spp. 0.2 1.6
other imago 0.2 0.3 1.0 16.6
other larva 0.5 0.5 0.6 2.0
LAPIDOPTERA 0.0 0.0
imago 0.1 44
larva 04 31.6
HYMENOPTERA 0.0 0.0
Apocrita, Formicoidea, sp. 1.0 7.5 0.0 0.1
other 5.6 6.4 1.9 35
Other terrestrial animals
COLLEMBORA, sp. 0.6 0.5 1.2 1.2
ORTHOPTERA, Acrydium japonicum 0.0 2.3
DERMAPTERA, SP. 0.1 0.3 0.0 2.4
ARANEAE, SPP. 0.9 1.8 1.1 1.7
ACARI, SPP. 2.9 1.6 1.4 0.6
OPILIONES, sp. 0.1 25
NEOGASTROPODA, sp. 0.2 8.7
Unknown eggs 0.1 0.1
Unknown egg lumps 0.7 3.6 0.7 26.3
Total (ind./10m’, mg/10m’) 385.4 388.3 2234 388.4

(S : subimago. P : pupa)
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K3, BBINEEENTRIINZIKAESY O H BFE Table 3. Occurrence of the benthic
animals collected from the Ikushina and the Churui rivers.

Area 1 Area 2
Species Rapid Riffle Pool Rapid Riffle Pool
ind./m* mg/m®ind/m* mg/m’ind./m* mg/mind./m* mg/m’ind./m* mg/m’ind./m* mg/m?
EPHEMEROPTERA
Heptageniidae, Epeorus latifolium 56 1064 528 3672 16 136 112 2128 184 2704
Epeorus curvatulus 192 1608 16 24
Epeorus ikanonis 12 22 0 40
Epeorus spp. 192 304
Cinygma hirasana 176 72 168 80 8 40 216 232 304 448 144 272
Baetidae, Baetis florens 56 304 16 64 104 424 32 160
Baetis sahoensis 16 72
Baetis spp. 64 8 96 144 8 8 344 616 128 392
Pseudocloeon japonica 48 136
Pseudocloeon spp. 8 8 2 14 72072
Leptophlebiidae, Paraleptophlebia westoni 3 16 56 520
Paraleptophlebia spp. 8 8 320 248 24 48
Ephemerellidae, Drunella cryptomeria 48 120 112 320 24 136 8 16 32 128 16 40
Drunella trispina 8 728 8 696
Drunella kohonoae 8 400 8 288
PLECOPTERA
Nemouridae,  Nemoura spp. 48 72 56 64 24 32 16 40 96 120 152 264
Protonemura spp. 176 176 48 24 104 120 104 224 32 96
Amphinemura spp. 8 16
Leuctridae, Phopalopsole sp. 8 16 16 216
Perlodidae, Megarcys ochracea 72 512 56 696 8 40 80 182 80 6752
Isoperia sp. 24 48
Chloroperlidae, Alloperia bimaculata 8 32 32 64 48 88 8 8 8 40 88 128
Perlidae, Acroneuria stigmatica 8 64 g 8
TRICHOPTERA
Stenopsychidae, Stenopsyche marmorata 16 8056
Hydropsychidae, Hydropsyche sp. 8 80

Polycentropodidae, sp.
Rhyacophilidae, Rhyacophila hokkaidensis

6 424 32 1144 8 72
Rhyacophila sp. RL 8 192
Rhyacophila sp. RA 8 24 40 152
Rhyacophila sp. RK 8 136
Rhyacophila kisoensis? 3 70 24 3 16 24
Glossosomatidae, Glossosoma sp. s 8 8 224
Glossosoma sp. (P) 8 304
Limnephilidae, Eobrachycentrus sp. 16 120 8 48 8 64
Eobrachycentrus sp. (P) g 7
Neophylax ussuriensis (P) 24 584
Pseudostenophylax ondakensis 8 96 32 496 144 1384
Pseudostenophylax ondakensis(P) 8 152
DIPTERA
Chironomidae, Diamesinae, spp. 736 2512 1248 1832 248 200 232 272 148 1800 56 184
Diamesinae, spp. (P) 2416 16 16
Simuliidae, spp. 8 32 8 8 72 88 448 472 8 8
Tipulidae, spp. 16 48 24 744 40 200
spp. (P) 8 80
Blepharoceridae, sp. 80 416
COLEOPTERA
Dyticsidae, Colymbetinae, sp. 16 16
other larva 8 16
ACARI, spp. 8 8 24 16 16 8
ARHYNCHOBDELLAE, Erpobdella sp. 6 8 3 9%
Total (ind./m’, mg/m’) 1640 7376 3024 19544 768 2440 2080 20044 2744 1304 640 2712
( P : pupa)
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3. BWINERENNTB T L4 a0 QEATHWITHT S~ U —HEE(a), (EP:EPHEMEROPTERA, PP:
PLECOPTERA, TP: TRICHOPTERA, DP:DIPTERA). Fig.3. The Manly's index () for the benthos of Dolly Varden from

the Ikushina and the Churui rivers.
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