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Stomach Contents of the Manchurian Trout (Brachymystax lenok tsinlingensis) and River Salmon (Oncor-
hynchus masou masou) in the Odae Mountain, Gangwondo by Hee-Nam Yoon, Ki-Dong Kim, Yong-Lak Jeon,
Jung-Hyo Lee and Young-Jun Park* (Nature Conservation Research Division, National Institute of Environmental Research,
Incheon 404-170, Korea)
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ABSTRACT This study was performed to find out stomach contents of cold water fish such as
Manchurian trout (Brachymystax lenok tsinlingensis) and River salmon (Oncorhynchus masou masou)
in the Odae mountain area. Field survey was carried out 3 times by each season from May to October
2012 along the Gyebang stream and the Yangyang-Namdae stream at north-west mountain slope and
north-east mountain slope of the Odae mountain area respectively. The result of digestive track analy-
sis showed that food species of Manchurian trout were total individuals of 645 including 5 orders, 23
families, 39 species of benthic macroinvertebrates and 11 taxa of terrestial insects. And each IRI (Index
of Relative Importance, %) value of food species by Manchurian trout was terrestial insects 37.0%, Tri-
choptera 36.4%, Ephemeroptera 20.0%, Diptera 3.9%, Plecoptera 2.7%, and Gordea <0.1%. While
the River salmon fed on 1,186 individuals covering 4 orders, 20 families, 33 species of benthic macroin-
vertebrates and 6 taxa of terrestial insects including arachnid. Also IRI values by River salmon were
terrestial insects including arachnid 2.7%, Ephemeroptera 52.9%, Trichoptera 27.9%, Diptera 9.4%,
and Plecoptera 7.0% respectively. With these results, we might say that both Manchurian trout and
River salmon is carnivorous fish which display the feeding preference to terrestial insects and benthic
macroinvertebrates. As a results we could find out that the two kinds of cold water fish preferred similar
habitat types and liked same order of food species in same season, however the compositions of food
species for Manchurian trout and River salmon were considerably different.
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Fig. 1. Study area of Brachymystax. lenok tsinlingensis habits (A) and Oncorhynchus masou masou habits (B) with sampling sites in Gyebang
stream and Y angyang-Namdae stream.
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Table 1. Physical environmental factors of sampling sitesin Gyebang stream and Y angyang-Namdae stream

. . Number of  Elevation Waterwidth ~ Water depth ~ Velocity ~~ Structure of riverbed (%)

Stream (Spedies) Stes  individuds  (m) (m) (cm) ™9 B ¢ P o s
Gs1 10 726 4~5 20~ 40 032 20 30 30 20 0

Gyebang stream GS2 2% 665 5-6 20~ 120 046 30 40 20 10 O
(B, lenok tsinlingensis) GS3 5 637 9~10 20~30 038 10 20 60 10 O
Mean - 676 6.2 216 039 20 30 37 13 0

Ys1 20 438 56 20~ 40 039 30 30 30 10 O

vengyang Namde sream Y52 39 403 6~8 30~ 150 061 10 40 30 20 0
(O mAsouU masou) YS3 35 339 10~11 30~50 064 20 30 40 10 O
Mean - 304 8.1 31 055 20 33 33 14 0

*B: Boulder (>256 mm), C: Cobble (64~ 256 mm), P: Pebble (16~ 64 mm), G: Gravel (2~ 16 mm), S: Sand (0.1~ 2mm) (Cummins, 1962)



;.Nﬁ

N
i,
ﬂl-l?h
e
2
o

>

Bl o] ZARA A A e} E]H
st A3, dEoj= A4 20~120em, 4
0.46m/sec, 3B A2 B:C:P:G:S=30:40:20:10:0
o= eI ghbe] FE o|fw bz} Akapzte] 2]
ol 7 A7t I el GS2 AN A 7 B
MAZE e Zloz Jelydd =3 Aol 4] 30
~150cm, §< 0.61m/sec, st 8 =42 B:C:P:G:S=
10:40:20:10:00.2 3HuEo] F& o|Fw abg, zkapzdz
gl 5ol 27 &3 Z2 4t 3 JeERE YS2 X
Aol 7 @2 A7 E33hs Aoz velydth
FZAA 2] A ]33t 37 e<l S A 3= Table
29} Zroh QA E dEo e} AbH el o] AW A 42} o] 3}
st 7 9 qlE viwst A, 8ol 7] 15.8°C,
9.9°C, £&44 12.70mg/L, pH 6.54, A7 =% 82.36mSm
Ql FheAel 71 we NATF FHsG T, AR} 4] 7]
2 15.1°C, 2 10.0°C, §F4k4~ 13.40mg/L, pH 6.55, %

71A=x 4842mSmel 7heAe] 7P w2 HAVE 29

a5k

2. SMERS

ron
der

GEo]] MARQ]L AW (AR H)oll A A4 o] 2Helxl
T F 2% 23} 2% 68N A S AXI ] S A
THE A0%E vell FAEAGe, ok AdES A
FTHE 6.0%s el dEoz vepgeh Abdele] A4
Al FeFH A (BAA)ell A MA o] Feldl o) f= F 25
33} 4% 3BINA A BAH 2] $AF2 AHFH= 527%
5 vl HERden, ok Al ANEEE 24.0%E
veRd Ak e 2 vieltel (Table 3).

A FAlFe] HIE YT =R =4 A o
Folel Aol BF ofFol] AHFRET} Flehe Aoz
b i, dEeje] FAelEd F7hRAel Ak e 9]

RO ORCS

Table 2. Chemical environmental factors of sampling sitesin Gyebang stream and Y angyang-Namdae stream

. Number of Air temperature* Water temperature* " Do* Conductivity*

Stream (Species) Seasons i ividuals ) C) PR (mgiL) (mS/m)
Spring 7 20.9 13.7 7.94 1143 73.80

Gyebang stream Summer 14 219 15.7 6.82 9.88 58.81

(B. lenok tsinlingensis) Autumn 20 15.8 9.9 6.54 12.70 82.36
Mean - - 13.10 7.10 11.34 71.66

Spring 25 11.3 10.2 7.14 11.77 44.61

Y angyang-Namdae stream Summer 32 26.4 174 6.40 10.14 37.27
(O. masou masou) Autumn 37 151 10.0 6.55 13.40 48.42
Mean - - 125 6.70 11.77 43.43

*Mean value of 3 sampling sites by each season

Table 3. Seasonal variation of fish species composition in Gyebang stream and Y angyang-Namdae stream from spring to autumn in 2012

] Gyebang stream Y angyang-Namdae stream
Species(Korean name) Remarks***
Sp* Su* Au* Totd RA(%)** Sp* Su* Au* Totd R.A(%)**
Cypriniformes ¢J o] =
Cyprinidae ¢] o]}
Rhynchocypris steindachneri ¥ E-7Y 9% 33 76 205 52.7
Rhynchocypris kumgangensis 274 %% 162 98 381 641 94.0 En
Zacco koreanus 27274 21 31 35 87 22.4 En
Balitoridae 27 2}
Orthriastoni Z71] 2 1 3 0.8
Salmoniformes & ¢ &2
Salmonidae &1 o=}
Brachymystax lenok tsinlingensis & 2-¢] 7 14 20 41 6.0 Th
Oncor hynchus masou masou A+ o] 25 32 37 94 24.0
Species 2 2 2 2 4 3 4 4
Number of Individuals 169 112 401 682 144 96 149 389

*Sp: Spring, Su: Summer, Au: Autumn
**R.A: Relative abundance

***Remarks: En (Endemic species of Korea), Th (Threaten species)
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Appendix 1. Stomach contents composition of Brachymystax lenok tsinlingenens according to number of frequency, wet weight, occurrence
and index of relative importance in the Gyebang stream (2012)

Number L
Species Korean name Number Of - (somach  SAEVIY oir oy ow IR '(f,})')
contents)
Phylum Nematomorpha SAYH =BT
Class Gordioida A7FA 7
Order Gordea A7) A= 1 1 0.00 5.6 0.2 0.2 2.0 +
Family Gordiidae A7}A 3}
Gordius aquaticus q7}A] 1 1 0.00 5.6 0.2 0.2 2.0 +
Phylum Arthropoda AR BT
Class Insecta A
Order Ephemeroptera 3 FAbo) & 675 141 —0.65 250.0 219 8.2 1050.5 20.0
Family Ameletidae DI R RS N
Amel etus montanus || 3| g}n) &}-FAk o] 2 4 0.33 22.2 0.6 0.3 20.5 0.4
Family Baetidae Jin}slFEAko) 3}
Baetiella tuberculata o] Ze}slFAlo] 4 2 -0.33 16.7 03 01 6.8 0.1
Baetis fuscatus 7| EspFA o) 32 44.4 5.0 12 2717 52
Family Ephemerellidae o2slFAko| 7
Cincticostella levanidovae "l 5}FAko] 205 5 -0.95 5.6 08 03 5.7 0.1
Drunella aculea B} FAko] 111 1 -0.98 5.6 0.2 0.8 52 0.1
Drunella triacantha AR AshEAk o) 161 10 -0.88 44.4 16 06 94.8 18
Ephemerella dentata detslFAkol 62 1 -0.97 5.6 02 02 19 +
Serratella setigera W 712) 3} FAko) 11 2 —0.69 11.1 0.3 0.3 6.3 0.1
Family Ephemeridae 3FAko) 7}
Ephemera separigata 7=y 834k o) 3 9 0.05 16.7 14 17 52.4 1.0
Family Heptageniidae F2bel Ak o) 2}
Ecdyonurus bajkovae Bl Ato) 2 1 —-0.33 5.6 0.2 0.0 0.9 +
Ecdyonurus kibunensis FAslFAbo 89 67 -0.14 444 104 21 5543 105
Epeorus pellucidus B spFAt o) 5 6 0.09 22.2 0.9 0.3 26.4 0.5
Family Leptophlebiidae Zra)) s}FA o) 2}
Paral eptophlebia chocolata Fzbe) s} Ak o) 20 1 —0.90 5.6 0.2 0.5 3.6 0.1
Order Plecoptera A=Y E 119 44 —0.46 72.2 6.8 25 1445 2.7
Family Nemouridae el AR s
Nemouridae sp. I RARE =S 20 3 -0.73 11.1 0.5 0.2 7.6 0.1
Family Perlodidae R SARSE
Savsolus japonicus A=A R 28 16 -0.27 11.1 25 0.3 30.4 0.6
Family Perlidae PARSE s
Kamimuria coreana El AR 25 19 -0.14 222 29 0.7 80.3 15
Perlidae sp. 7= 1 2 0.33 5.6 0.3 1.1 8.0 0.2
Family Chloroperlidae =7} 2}
Sweltsa nikkoensis =7} =2 45 4 -0.84 22.2 0.6 0.2 18.3 0.3
Order Diptera e & 159 25 -0.73 55.6 39 37 2045 39
Family Tipulidae 2 3}
Antocha KUa = F7teh] KUa 26 3 -0.79 5.6 0.5 1.3 9.8 0.2
Tipula sp. e F 1 2 0.33 11.1 03 08 125 0.2
Family Chironomidae 73}
Chironomidae sp. -5 132 20 -0.74 389 31 16 1821 35
Order Trichoptera Jedg = 793 261 —0.50 233.3 405 381 1914.2 36.4
Family Stenopsychidae w7}
Stenopsyche griseipennis A Ad = 22 3 -0.76 22.2 0.5 2.3 61.0 1.2
Family Arctopsychidae &=
Arctopsyche ladogensis FEdxd 47 3 -0.88 16.7 05 1.7 36.5 0.7
Family Hydropsychidae =3
Hydropsyche kozhantschikovi Z2dx 3 1 —0.50 5.6 0.2 0.1 15 +
Hydropsyche orientalis zEd =y 289 3 -0.98 16.7 05 05 16.8 0.3
Cheumatopsyche brevilineata nmlEd ) 75 1 -0.97 5.6 0.2 0.5 37 0.1
Family Rhyacophilidae Ed=
Rhyacophila bilobata FoETdE 7 2 —0.56 5.6 03 05 46 0.1
Rhyacophila clemens Sy ul g = 7 1 -0.75 5.6 0.2 0.2 21 +
Rhyacophila narvae THEdE 10 2 -0.67 111 0.3 0.5 9.4 0.2
Rhyacophila shikotsuensis W B =3 2 1 -0.33 5.6 02 04 31 0.1
Rhyacophila retracta SpEd e 3 3 0.00 11.1 0.5 0.8 135 0.3
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Appendix 1. Continued
Number L
Species Korean name umberof (somach  SAEMIY oir oy ow IR '(50')
contents)
Family Glossosomatidae Jeld =3}
Glossosoma KUa Feld e KUa 76 28 —0.46 333 43 32 2519 48
Family Goeridae T d == 2
Goera japonica BRI = 27 18 —0.20 111 2.8 20 529 1.0
Family Limnephilidae N At
Hydatophylax nigrovittatus w2y 2w 7 156 0.91 333 242 6.9 10375 19.7
Nothopsyche KUa 2B gy KUa 8 17 0.36 22 26 12 84.7 16
Family Uenoidae T S-Ed e 2
Neophylax ussuriensis T -Ed = 95 20 -0.65 16.7 31 167 330.4 6.3
Family Lepidostomatidae v 2=}
Goerodes KUb vl 223 =2 KUb 40 1 -0.95 5.6 0.2 0.3 25 +
Family Odontoceridae vl d s I}
Psilotreta locumtenens AR = 75 1 -0.97 5.6 0.2 0.2 2.1 +
Terrestrial animal ‘A E 173 122.2 26.8 47.3 19494 37.0
Class Arachnida Awn) 7
Order Araneae Au| =
Araneae sp. An]F 1 5.6 0.2 14 8.4 0.2
Class Insecta A
Order Dermaptera AL =
Dermaptera sp. AL F 1 5.6 0.2 0.6 4.4 0.1
Order Orthoptera | =7 =
Orthoptera sp. | 57 5 14 44.4 22 365 1716.7 32.6
Order Hemiptera A=
Hemiptera sp. A7 1 5.6 0.2 15 9.2 0.2
Order Coleoptera =] ) 2
Coleoptera sp. o ) F 3 16.7 0.5 13 29.3 0.6
Family Chrysomelidae Qg =}
Chrysomela vigintipunctata WS g 2 56 03 06 53 01
Order Hymenoptera HE
Hymenoptera sp. HH 1 5.6 02 11 7.0 01
Family Ichneumonidae A1 7}
Ichneumonidae sp. A 7 3 11.1 0.5 1.0 16.8 0.3
Family Formicidae 7N =}
Formica japonica =70 =) 5 5.6 0.8 14 11.9 0.2
Formicidae sp. LIRS 2 11.1 0.3 1.1 155 0.3
Order Trichoptera st R
Family Odontoceridae vlpdd = 2
Psilotreta sp. AR E=RF (HF) 140 56 217 08 1249 24
Total 645 100.0 100.0 5265.0 100.0
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Appendix 2. Stomach contents composition of Oncorhynchus masou masou according to number of frequency, weight, occurrence and index
of relative importance in the Y angyang-namdae stream from 2012

Number L
Species Korean name Number o - (qomach  SAEIMYoie oen ww IRl '(fj)')
contents)
Phylum Arthropoda AR =EF
Class Insecta ==7}
Order Ephemeroptera 3} FAt o) & 1125 782 —-0.18 2444 659 297 27908 529
Family Baetidae A=1R RN O U
Baetiella tuberculata of) & &-8}FAk o) 28 603 0.91 33.3 50.8 104 20428 38.7
Acentrella gnom 7 ds}FAt o] 31 2 —-0.88 5.6 0.2 0.4 3.0 0.1
Baetis fuscatus MEsLEA o) 13 75 0.70 27.8 6.3 2.1 235.2 45
Baetis ursinus v}-&-5}F2to] 10 2 —-0.67 5.6 0.2 0.3 25 +
Family Ephemerellidae oebslFAbo| 2}
Cincticostella levanidovae ") s}FAko) 111 2 -0.96 5.6 0.2 1.0 6.3 0.1
Cincticostella tshernovae 3L Ako] 344 35 —0.96 22.2 3.0 5.0 176.5 33
Drunella aculea w3l FAbo| 155 8 -0.90 16.7 0.7 45 86.8 1.6
Drunella triacantha Ab) A} F-Abo] 144 19 -0.77 38.9 1.6 0.6 85.4 1.6
Ephemerella dentata orebslFAto] 1 5 0.67 111 0.4 1.6 22.7 0.4
Serratella setigera AR f =AY 64 2 -0.94 5.6 0.2 0.4 3.2 0.1
Family Ephemeridae G U
Ephemera separigata 7=y 8L Ak o] 2 4 0.33 11.1 0.3 0.1 5.4 0.1
Family Heptageniidae zlsl 2 Aako) 7}
Ecdyonurus kibunensis T 51FAko) 22 2 -0.83 11.1 0.2 05 7.6 0.1
Epeorus pellucidus B3 sLFAko] 89 15 -0.71 22.2 13 14 59.4 11
Family Leptophlebiidae Zre)) s} Ak o) 2}
Paral eptophlebia chocolata 74 814k o) 111 8 -0.87 27.8 0.7 13 54.0 1.0
Order Plecoptera =g E 132 65 -0.34 105.6 55 8.4 369.8 7.0
Family Nemouridae w7}z =}
Nemouridae sp. 7= F 2 15 0.76 333 13 11 79.7 15
Family Perlidae PARST ey
Kamimuria coreana g7t =2 77 30 -0.44 333 25 2.8 176.4 3.3
Oyamia nigribasis A7k =3 26 16 -0.24 222 13 3.0 97.2 18
Paragnetina flavotincta AR B 19 1 —-0.90 5.6 0.1 0.5 35 0.1
Family Chloroperlidae AR s
Sweltsa nikkoensis =7 e 8 3 -0.45 11.1 0.3 0.9 12.9 0.2
Order Diptera e = 264 103 —0.44 889 87 123 4937 94
Family Tipulidae A==
Antocha KUa B ZF7eh] KUa 30 19 -0.22 27.8 1.6 0.9 69.5 13
Tipula sp. A F 36 1 -0.95 5.6 0.1 1.3 75 0.1
Family Chironomidae 73
Chironomus sp. a5 181 74 -0.42 333 6.2 2.0 276.0 5.2
Family Simuliidae EE RS
Smulium sp. Wl F 3 8 0.45 16.7 0.7 75 136.8 2.6
Family Blepharoceridae ) 5 7| 2}
Philorus KUa 2 7] KUa 14 1 -0.87 5.6 0.1 0.6 3.8 0.1
Order Trichoptera dz = 379 187 —-0.34 2056 158 391 14732 279
Family Stenopsychidae Zhd =) 2}
Stenopsyche griseipennis S = 16 2 -0.78 5.6 0.2 0.9 59 0.1
Senopsyche bergeri AN G2 d = 23 13 -0.28 33.3 11 25 120.1 2.3
Family Hydropsychidae 3= 3}
Hydropsyche orientalis TdEds 214 16 —-0.86 333 13 2.3 1216 2.3
Family Rhyacophilidae e
Rhyacophila bilobata FAET = 9 3 -0.50 16.7 0.3 05 11.9 0.2
Family Glossosomatidae Feld ey}
Glossosoma KUa el g we) KUa 8 4 -0.33 22 03 09 281 05
Family Uenoidae 7IA Bt = 2}
Neophylax ussuriensis 7 EE = 17 23 0.15 33.3 1.9 19.4 710.0 135
Family L epidostomatidae o 2 A g = =}
Goerodes KUb Y233 == KUb 68 97 0.18 16.7 8.2 6.6 246.5 47
Family Sericostomatidae gy e}
Gumaga KUa B = KUa 3 10 0.54 11.1 0.8 16 27.6 0.5
Family Odontoceridae It A
Psilotreta locumtenens SFdAYE= 21 19 -0.05 333 16 4.4 201.7 3.8
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Appendix 2. Continued
Number .
Species Korean name Number of  (stomach SEVIY o gy ww IR '(50')
contents)
Terrestrial animal $SAEE 49 722 41 105 1448 2.7
Class Arachnida An 7}
Order Araneae 7u) =
Araneae sp. AnF 3 16.7 0.3 0.3 8.6 0.2
Class Insecta =7k
Order Ephemeroptera 3}FA o) =
Ephemeroptera sp. 3}FAbo| 7 (A %) 7 5.6 0.6 0.5 6.1 0.1
Order Orthoptera | =72
Orthoptera sp. IRgR=a 4 22.2 0.3 0.6 20.8 0.4
Order Hymenoptera He
Hymenoptera sp. R 31 167 26 1.2 63.7 1.2
Family Formicidae 7\ =}
Formicidae sp. )5 2 5.6 0.2 0.1 1.3 +
Order Trichoptera FEyE
Family Odontoceridae vl g =g 1)
Psilotreta sp. N E e T ENCSE ) 2 56 02 78 443 08
Tota 1186 100.0 100.0 5272.3 100.0

+; lessthan 0.1%
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Appendix 3. Index of relative importance (%) of Brachymystax lenok tsinlingensis and Oncor hynchus masou masou from spring, summer, autumn

B. lenok tsinlingensis O. masou masou

Species Korean name - -
Spring Summer Autumn  Spring Summer Autumn
Phylum Nematomorpha SAHEET
Class Gordioida A7IA1 7
Order Gordea A7|A] = +
Family Gordiidae A7FA) 2
Gordiusa quaticus A7}A] +
Phylum Arthropoda AR =B
Class Insecta ZZ7)
Order Ephemeroptera 72 o] 2 40.2 9.4 4.8 24.8 99.4 6.8
Family Ameletidae ¥)gtu]s}-FA o] 3}
Amel etus montanus ull 3] g}u) &)} F-Ako) 2.8
Family Baetidae Tin}slEAlo] 2}
Baetiella tuberculata o) 3 &a}FAko) 0.1 0.3 98.2 2.3
Acentrella gnom 7 Fa}FAko] +
Baetis fuscatus N E3FFALo) 23.4 0.1 0.2 0.1 1.0 21
Baetis ursinus H}-&-5} FAbo| +
Family Ephemerellidae oeksl 2 ato) 3} +
Cincticostella levanidovae "] 3}F-Ato] 0.4 +
Cincticostella tshernovae ™ 3} FAko) 11.9
Drunella aculea w3lFAbo) 0.6 4.6
Drunella triacantha AFR] A51-FAl o) 2.2 0.7 45 + 0.2
Ephemerella dentata otebslFAko) + + 1.7
Serratella setigera W m ] s}FAko] 0.8 0.2
Family Ephemeridae 3}Ako) 3}
Ephemera separigata 7=y 8l FAk o) 34 0.1 0.6
Family Heptageniidae WAL o] 3}
Ecdyonurus bajkovae Bu}slFAbo] 0.1
Ecdyonurus kibunensis TR sl FA o] 9.0 8.4 0.8 0.1 +
Epeorus pellucidus A 5} FAo) 0.9 0.1 0.2 0.1
Family Leptophlebiidae Zra)) s} 324k o) 2}
Paral eptophlebia chocolata T7a)) 34k o) 0.4 2.8
Order Plecoptera AR RS 3.6 0.2 7.3 12.2 + 5.0
Family Nemouridae AR s
Nemouridae sp. w7}z F 1.0 1.6 4.4
Family Perlodidae &7 =33
Savsolus japonicus JE7 e Bo| 18
Family Perlidae Zy= 2
Kamimuria coreana BleART 55 6.0 + 0.3
Oyamia nigribasis A7k =3 4.0 +
Paragnetina flavotincta 7= 2ol 0.2
Perlidae sp. ARSI RS 0.2
Family Chloroperlidae =A7r e 3}
Sweltsa nikkoensis =Mtz 2.6 0.3 0.3
Order Diptera i E=IR- 8.8 0.1 11 12 0.3 33.6
Family Tipulidae Zre ] 2
Antocha KUa  Z7heh7] KUa 1.1 0.5 0.1
Tipula sp. e 5 0.4 0.3 0.4
Family Chironomidae bdged B
Chironomus sp. -5 7.3 0.1 0.8 0.3 + 30.9
Family Simuliidae o g} 7}
Smulium sp. e F 0.2 2.7
Family Blepharoceridae o =72 +
Philorus KUa Hx 7] KUa +
Order Trichoptera East Ry 41.1 9.9 718 61.3 0.3 27.7
Family Stenopsychidae s 7}
Stenopsyche griseipennis ZFAxg g = 0.7 2.7 0.6
Senopsyche bergeri SiE v Bt Pk PA L= 14 + 55
Family Arctopsychidae 237}
Arctopsyche ladogensis &= 0.5 + 0.6
Family Hydropsychidae 3=
Hydropsyche kozhantschikovi 3=
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Appendix 3. Continued
) B. lenok tsinlingensis O. masou masou
Species Korean name - -
Spring Summer Autumn Spring Summer Autumn
Hydropsyche orientalis oz + 0.7 0.9 0.2
Cheumatopsyche brevilineata mnEd e 0.1
Family Rhyacophilidae Bt
Rhyacophila bilobata FoEd e 0.5 0.4 +
Rhyacophila clemens Y ulAE g 0.2
Rhyacophila narvae T EIE 1.0
Rhyacophila shikotsuensis w2 Ed s 0.3
Rhyacophila retracta R A 0.3 0.4
Family Glossosomatidae Pl w2
Glossosoma KUa et w2 KUa 2.6 9.8 0.3 0.6 + 0.3
Family Goeridae WA == 3}
Goera japonica JEIIA G == 45
Family Limnephilidae )
Hydatophylax nigrovittatus ] Fu B e 0.6 58.0
Nothopsyche KUa 7o 2w a KUa 0.7 24
Family Uenoidae B2t = T}
Neophylax ussuriensis TS = 354 36.4
Family Lepidostomatidae IR = gt e
Goerodes KUb vl m 2 d = KUb 0.3 19.1
Family Sericostomatidae e
Gumaga KUa T=7 KUa 18
Family Odontoceridae vleadd s 7
Psilotreta locumtenens A= d = + 0.1 + 21.8
Terrestrial animal SAEE 6.4 80.4 15.0 05 + 26.9
Class Arachnida An) 7k
Order Araneae R
Araneae sp. Au|F 1.0 + 0.2
Class Insecta ==7)
Order Ephemeroptera 5h5-Abo] &
Ephemeroptera sp. Ao 7 (%) 0.5
Order Dermaptera A H =
Dermaptera sp. AL F 0.5
Order Orthoptera =)=
Orthoptera sp. | 57| & 80.4 3.7 54
Order Hemiptera A=
Hemiptera sp. A HF 11
Order Coleoptera w2 ] =
Coleoptera sp. w9 F 0.4 + 0.4
Family Chrysomelidae Q¥ 3}
Chrysomela vigintipunctata R 0.6
Order Hymenoptera =
Hymenoptera sp. 5+ 0.9 + 111
Family Ichneumonidae =AY 7}
Ichneumonidae sp. A F 1.9
Family Formicidae 7N =)=}
Formica japonica 27 |] 2.8
Formicidae sp. Ne) 0.6 0.3 0.4
Order Trichoptera degE
Family Odontoceridae vk d =7}
Psilotreta sp. FAAAG=HF(AE) 7.1 9.7
=4 100 100 100 100 100 100

+; less than 0.1%



