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Stomach Contents of Chum Salmon (Oncorhynchus keta) Fingerlings
in Namdae Stream
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We analyzed the aquatic insects and stomach contents of chum salmon (Oncorhynchus keta) fingerings which
were collected at Namdae stream in Yangyang. A total of 6 orders, 25 family, and 52 species of aquatic insects
have been found in the study area. The majority of prey eaten by chum salmon fingerlings was Diptera, which
occupied 91.7% of prey items by number and 40.9% by wet weight. The food items from juvenile salmon stom-
achs were matched with living organisms in the river. Therefore it seemed that there was no food selectivity
of juvenile chum salmon in Namdae stream. The stomach contents of masu salmon fry showed a similar pattern
to the fingerlings of chum salmon. This result will provide information on the carrying capacity of Namdae
stream for chum salmon.
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Fig. 1. The sampling stations at Namdae stream in Yangyang.
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Table 1. The lists of aquatic insects found by sampling stations (wet weight: g)

ol - HeT

Class
Order
Family

Family

Family

Family

Family
Family
Family

Order
Family

Family

Order
Family

Family

Family

Family

Order
Family
Family

Order
Family

Scientific name Korean name St. 1 (g) St. 2 (g) St.3 (g)
Insecta 5—%—7}_ o

Ephemeroptera g} 240 =

Baetidae Tiu}slEato) 3}

Baetis KUa mulsl Ao} KUa 1 (0.002)
Baetis nla Aol 2Aro] nla 2 (0.003) 2 (0.003)
Acentrella sibirica Kazlauskas FdaEAo] 1(0.002) 5(0.011)
Baetiella tuberculata (Kazlauskas) o & &3 FAbo| 5 (0.063) 1 (0.004)
Baetis silvaticus Kluge 7+ = 5 3 Abo) 20(0.093) 11 (0.020) 10 (0.047)
Nigrobaetis bacillus (Kluge) 7ZH A B AR o] 4 (0.036)
Ephemerellidae ot et} = abo) 1}

Cincticostella levanidovae (Tshernova) W5 F40) 2(0.108) 6 (0.285) 3(0.202)
Drunella aculea (Allen) 232 Aako] 2 (0.084) 5(0.729) 9(0.247)
Uracanthella rufa (Imanishi) S 23517410 2 (0.024) 12 (0.081)

Ephemerella dentata Bajkova otetalF Alo] 1(0.010)
Ephemeridae gt E o) 1}

Ephemera orientalis McLachlan Eokal 2 ako] 1(0.001) 2(0.114)
Ephemera separigata Bae TH= s F 4 o] 1 (0.009)

Heptageniidae &3 22ko) 1)

Cinygmula grandifolia Tshernova B34 813 2ro) 6(0.107) 6 (0.056) 5(0.121)
Ecdyonurus bajkovae Kluge ZE3L £ Ao) 14 (0.108) 8 (0.076)

Ecdyonurus kibunensis Imanishi A 52 Ako] 20 (0.126) 2(0.013) 3 (0.016)
Ecdyonurus levis (Navas) W) A 3} 5 Ako) 5(0.051) 3 (0.029) 1 (0.009)
Epeorus pellucidus (Brodsky) B 5 24t o) 200(7.657) 37(0.601)  23(1.352)
Heptagenia kihada Matsumura o252 Al o) 1(0.011) 1 (0.004)
Leptophlebiidae e a5 Ako) 7

Choroterpes (Euthraulus) altioculus Kluge A2 s 2to) 1(0.012)

Potamanthidae 7} & Fako] 1}

Potamanthus (Potamanthodes) formosus Eaton 227} 8} 2 A} o] 1 (0.003)

Siphlonuridae A& Z Ao )

Siphlonurus chankae Tshernova g 8} F4ko) 1(0.187) 2(0.497)
Odonata 2z &

Calopterygidae E2 2] 7

Calopteryx japonica Selys E 22} 1(0.112)

Corduliidae B2 22 7

Macromia amphigena fraenata Martin AR} 2] 1(1.075)

Plecoptera B E

Nemouridae Newman iPARR S

Nemoura KUa W7} S8 KUa 73 (0.889) 66 (0.434) 10 (0.070)
Perlodidae Klapalek 5=y

Isoperia KUa 2758 1(0.016) 2(0.058) 1(0.019)
Stavsolus japonicus (Okamoto) B} g ol 4 (0.035)

Perlidae Latreille ARSR KU

Kamimuria KUa ZF =2 KUa 2 (0.590) 1 (0.085)

Ovamia nigribasis Banks A= 1 (0.042)
Chloroperlidae Okamoto =M Y=

Sweltsa nikkoensis (Okamoto) EART 3(0.038) 1(0.001) 1{0.001)
Coleoptera gk R

Dytiscidae =909 1 (0.050)

Elmidae o3&3d9 3 1 (0.008) 1 (0.009)
Diptera a5 1 (0.006)
Tipulidae ztoh 9 7

Tipula KUa ZhobA KUa 2 (0.288) 1 (0.188) 1(1.899)
Tipula KUb Zrt+# KUb 1(0.256) 3(0.031)

Tipula KUd 7oA KUud 2 (0.660) 2(1.518)
Antocha KUa W ZZbt}A KUa 266 (2.526) 61(0.487)  10(0.105)

Total (g)

1 (0.002)
4(0.006)
6 (0.013)
6 (0.067)
41 (0.16)
4(0.036)

11 (0.595)
16 (1.06)

14 (0.105)
1(0.01)

3(0.115)
1(0.009)

17 (0.284)
22 (0.184)
25 (0.155)
9 (0.089)
260 (9.61)
2(0.015)
1(0.012)
1 (0.003)

3 (0.684)

1(0.112)

1(1.075)

149 (1.393)

4(0.093)
4(0.035)

3 (0.675)
1(0.042)

5 (0.04)

1(0.05)
2(0.017)
1 (0.006)

4(2.375)
4(0.287)
4(2.178)

337 (3.118)
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Table 1. (Continued)
Scientific name Korean name St. 1 (g) St. 2 (g) St. 3 (g) Total (g)
Family Simuliidae w g}z 1} 2(0.144) 3(0.016) 1 (0.008) 6 (0.168)
Family Ceratopogonidae Zo 7))
Ceratopogonidae sp. S B H 1 (0.008) 1 (0.001) 2 (0.009)
Family Chironomidae Zru+3}
Chironomus salinarius (Kieffer) »REZuT 4,935 (14.81) 3,291 (6.649) 2,828 (6.731) 11,054 (28.19)
Family Stratiomyiidac EoljFof 3} 1(0.172) 1 (0.006) 2(0.178)
Order Trichoptera gma e 3 (0.095) 3 (0.095)
Family Stenopsychidae 2t = ) 9
Stenopsyche bergeri Martynov AdFAFHaAdTYg 5(2.214) 9 (4.989) 14 (7.203)
Family Hydropsychidae 2d gt 133 (12.093) 4 (1.214) 137 (13.307)
Hydropsyche kozhantschikovi Martynov g 2= 574] - 24T 8] 3(0.144) 81 (6.927) 1 (0.042) 85 (7.113)
Hydropsyche valvata AdEd=d 1(0.012) 1(0.012)
Hydropsyche orientalis Martynov ok w g 1(0.015) 69 (1.134) 1 (0.085) 71 (1.234)
Cheumatopsyche brevilineata Twata ulEd e 1 (0.006) 1 (0.006)
Cheumatopsyche KUa AetESd T8 KUa 1 (0.002) 1 (0.002)
Family Rhyacophilidae Edc g
Rhyacophila clemens Tsuda ZYAAEE T 4 (0.026) 4(0.026)
Rhyacophila shikotsuensis Twata NEYEGE g 7 (0.248) 31 (1.077) 5(0.099) 43 (1.424)
Family Glossosomatidae ia=he g ol
Glossosoma KUa Feid @ KUa 5(1.009)  17(0211)  16(1.920)  38(3.14)
Family Limnephilidae L EJd T g
Goera japonica Banks FASARER= 1(0.016)  11(1.976)  2(0.376)  14(2.368)
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Fig. 2. The length frequency of chum salmon fingerlings at Namdae
stream in Yangyang.

13%E 2FA8l8itt. $HE AR |al|ol = AE2u+r}
87.6%% " =A vergor, EdTdmrl 4.7%, 9F7t
KU} 1.6%, TEFENEC)7T 1.4% 52 wold, 5500
BEATYT7} 64.8%, LSBT} 16.4%, CHEFE7} 7.5%, B85
7T KUa?} 3.4% 52 0.2 2315,

AUAAY Qo] #oj9] 85 A el A= 1374
9] Ao Zojg] AUEEME | AN REZTTS} S/d
Zo] TFH Sl & AT s EEFTFIAEY dF
9| Hyperia sp., G534, Rictode =, sto] 7 So] yiFEe
2R (Table 3). 53] Hyperia sp AWNEE F 7)1
3101 93.3%% FA| AAIEI o 5l Slo] 30.8%F JHAS
o H|gled WlaA goktt. olof Hial TR F= sA<rel] B3]
FeadlA 34.5%= 71} & H|FS AREIT welA] sljokoe
2 URE o] Aoje] T2 Hol B2 dAHE Azt

0] X|O|2 SAH2E MAISH= Ho| B-™E

U "N Qo] Aojg) A AR FTL Yo 1
7V (Pungtungia herzi), Y-E7\(Rhynchocypris steindachneri), e+
u|(Zacco platypus), 31 (Tribolodon hakonensis), VW1 (Misgurnus
anguillicaudatus), S35\ (Cobitis pacifica), 7N (Orthrias toni),
HithHlo] Z2] 20 (Plecoglossus  altivelis), H o] (Hypomesus
nipponensis), Qo1& 4o}, F/A 215 E71A 17
(Gasterosteus aculeatus), 7YA 17| (Pungitius sinensis), 5152
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Table 2. Stomach contents of chum salmon fingerlings collected at Namdae stream in Yangyang (wet weight: g)

o d - oA - HAET

Scientific name Korean name St.1(g) St.2(g) St.3(g) St.4(g) St.5(g) St.6(g) Total (g)
Class Insecta 54
Order  Ephemeroptera Ao &
Family Baetidac wulstE Ao 1 10(0.056)  16(0.023) 26(0.079)
Family Ephemerellidae oletst2ato) 7} 1(0.005)  9(0.032) 100.037)
Cincticostella levanidovae (Tshernova) 71 8} % 2o 4(0.061) 4(0.061)
Ephemerella dentata Bajkova detalF Ao 2(0.008) 2(0.008)
Uracanthella rufa (Imanishi) EZ3}5F4ko] 5(0.03) 5(0.03)
Ephemera orientalis McLachlan k31§ 2o 2(0.008) 2(0.008)
Family Heptageniidae s Fako] 1 5(0.020) 10(0.027)  10(0.050) 25(0.097)
Ecdyonurus bajkovae Kluge BEEF}ZA0) 4(0.003) 4(0.003)
Ecdyonurus levis (Navas) ) A 3}5-4ko] 9(0.053)  5(0.018) 14(0.071)
Epeorus pellucidus (Brodsky) B s R AL 90.048)  6(0.079)  2(0.004) 17(0.131)
Heptagenia kihada Matsumura 2 gt el | 1(0.001) 1(0.001)
Order  Odonata 21 =
Family Aeshnidae PRIk 2(0.004) 2(0.004)
Order  Plecoptera ZEHE
Family Nemouridae Newman wl 7r - 2 1)
Nemoura KUa N7} E P KUa 9(0.046) 53(0.333)  1(0.002) 63(0.381)
Family Perlodidae Klapalek 7=
Stavsolus japonicus (Okamoto) OE7F T Y&l 98(0.326) 8(0.041) 106(0.367)
Family Chloroperlidae Okamoto AR S
Sweltsa nikkoensis (Okamoto) EF AL 1(0.002) 1(0.002)
Order  Coleoptera ug ] g &
Family Hydrophilidae E o afo] 3} 1(0.01) 1(0.01)
Family Dytiscidae o 2(0.025) 4(0.032) 6(0.057)
Order  Diptera b/ IR
Family Tipulidae 2oy 1 6(0.018) 1 7(0.041)
Antocha KUa W27 KUa 7(0.016)  64(0.356) 39(0.121) 7(0.023) 117(0.517)
Family Simuliidae o] 1} 2] 7
Family Ceratopogonidac Zof 572} 13(0.014)  5(0.004) 29(0.011) 47(0.029)
Family Culicidae w73 1(0.001) 1(0.001)
Family Chironomidae gt Sol
Chironomus salinarius (Kieffer) g5z~ 1,297(2.462) 3430(4.844) 1,633(1.898) 77(0.068) 41(0.022) 6478(9.294)
Family Stratiomyiidae ZoflZof 3} :
Order  Trichoptera G =
Family Hydropsychidae Zd g 11(0.045) 157(1.665) 142(0.465) 310(2.175)
Hydropsyche kozhanischikovi Martynovazb57d) . Zdwal  20.008)  16(0.146)  9(0.105) 27(0.259)
Hydropsyche valvata HAAZEr
Hydropsyche orientalis Martynov ~ %-0FZ 3 % g) 9(0.064)  1(0.002) 10(0.066)
Family Rhyacophilidae Bd g 1(0.001) 1(0.001)
Rhyacophila shikotsuensis Iwata UEYHEd g 7(0.086) 7(0.086)
Family Glossosomatidae el e o3t
Glossosoma KUa el TP KUa 2(0.02)  1(0.001) 3(0.021)
Family Limnephilidae e Ft 2(0.058) 2(0.058)
A RFY 100(0.005) 100(0.005)
237 ¢ 10(0.011) 10(0.011)
Class Polychaeta e 15(0.459) 11(0.533) 10(0.153) 36(1.145)
Class Brachopoda Ajot7) :
Order  Ampbhipoda \n A =%
Hyperia sp 5(0.001) 5(0.001)
F3
Class Insecta &7}
Order  Diptera 85 1(0.002)  2(0.008) 3(0.021) 6(0.031)
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Table 2. (Continued)

Scientific name Korean name St.1(g) St.2(g) St.3(g) St.4(g) St.5(g) St.6(g) Total (g)
Family Drosophilidae SR 1(0.001) 6(0.001) 7(0.002)
Order Hymenoptera = 1(0.016)  1(0.001) 2(0.017)
Formicidae e = 2(0.003) 120.02) 14(0.023)
Order  Heteroptera A
Family Gerridae gl 3} 1(0.002)  2(0.007) 1(0.006) 4(0.015)
Order ~ Homoptera we] &
Family Cicadellidae uff n] =31} 13(0.047) 4(0.013) 1(0.007) 18(0.067)
Order Lepidoptera [BR-1R=3 4(0.036) 4(0.036)
Class Arachnida s A
Order  Araneida An & 1(0.004)  2(0.007) 3(0.011)

(a) Q others
0O Ephemeroptera

1%
2%
B Trichoptera
o% 0 Diptera
90%
(b) O Plecoptera O others
5% 9%
O Ephemeroptera
4%
Trichoptera § -
18%

Fig. 3. Stomach contents of chum salmon fingerlings collected at
Namdae stream in Yangyang. (a) number of prey items and (b) wet weight,
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Table 3. Stomach contents of chum salmon fingerlings collected at coastal area (wet weight: g)

Scientific name Korean name # (number) of individual ~ Total weight
Class Insecta =237
Order Diptera g =
Family Chironomidae Zhu} - 1)
Chironomus salinarius (Kieffer) gt S 58 0.059
Class Brachopoda et}
Order Amphipoda gzt =
Family Viviliidae
Hyperia sp. 1770 0.231
Family Gammaridae o A2} 16 0.014
Family Aprellidae vloh o) &) 7}
Cprella sp. 2 0.028
Family Mysidae(Order Mysidacea) Z Ao 3 1 0.027
Class Polychaeta o2 7t 3 0.259
Class Insecta =5
Order Diptera ug &
Family Drosophilidae = 3}2] 7 40 0.113
Family Culicidae 2713 3 0.01
Order Homoptera o) 5
Family Cicadellidae v v &= 31} 1 0.002
Order Hymenoptera =
Formicidae 7w 7 3 0.008
1,893 0.741
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