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An Identification of Domestic Habitat and Settlement of the Invasive Exotic Fish Brown Trout, Salmo
trutta by Cheol Woo Park, Young-Jin Yun', Jong Wook Kim, Dae-Yeul Bae', Jae Goo Kim* and Su Hwan Kim**
(Alpha Research Ecology Institute, Gunsan 54151, Republic of Korea; 'Institute of Korea Eco-Network, Daejeon 34134,
Republic of Korea; National Institute of Ecology, Seocheon 33657, Republic of Korea)

ABSTRACT

In 2020 and 2022, the habitat of brown trout (Salmo trutta) was investigated in the

Soyanggang River in Chuncheon, Gangwon province. As a result of the fish survey, A total of 43
individuals brown trout were identified. The total length of brown trout was widely confirmed from 60
cm or more to less than 10 cm. In January 2020, sperm release and spawn were observed in male and
female confirmed at the St. 1. Brown trout were identified stably settled in the Soyanggang River and
continues to live. In addition, benthic macroinvertebrates that can act as food sources of brown trout
and abundantly inhabited. The riverbed structure is evenly composed of fine gravel and gravel, which
constitutes the conditions necessary for habitat and spawning. However, the spawning grounds,
spawned eggs and hatched fry have not yet been clearly identified, so continuous research is needed.
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Qo] R EX/f4o] 1F0 2 LA th(Chae et al., 2019).

Bk (Salmo trutta, Fig. 1)+= %05 (Salmoniformes)
o}t (Salmonidae)o] £3tct. A= 20~80 cm W] £]2] 7o)
o, Zd A 1 m, FA 13kg7HA] AEs17]1= s, 82 3
o 18U A S ke A2 P2l ok e SEo] A
2 2uT} 2] FENZ wo, HLA wrlel TR Lieh
WTh(NIE, 2020).
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Fig. 1. Brown trout (Salmo trutta). Scale bar =10 cm.

A5l A o2 FlETth(Animal Diversity Web, 2004). @)%
EolE 23dsto] A AAZ 2 gHE AT (Townsend, 1996;
Behnke, 2002). @013} o]F2 20| Zk oA 2A A4
ste g4 oFo2Y, F2 A8 9 HAIE FH2E A4
A 2HE B AHoR Q194 FYo] A&HIL Utk (Fausch,
1988). Behedole sA4o] et vlud Z oj7=A 2 of
T AMA ¢ s, e B2 dojdt o {feke] Ho] 9l A4
A Sl 95 Mt A AAZCeR HAA dAFe=
9] F&j|7t B =3 Qltk(Townsend, 1996; Korsu et al., 2010;
Hasegawa, 2020).

FHZ I 2 ddiofl HEakedel7t Eshe Aol gl
of, Y ARH Y= R AN FUFZE FASHIo U =]
A FYE TAL gl Foldoh B FEd 2R3 A4
2 A o f= oFA7HA] FRIEA] gkt Hekedo7t 2™t
€ AR g7l 2 AYE AT SHAE Aves
o= FAT W g vrdE 9E AlSolA st BEAZF
o= s=u, A, YA 59 AR AR 2P A7
e ARHeR AEE AW F AeF 299 & F2)0] A
o 2o FETAS A% R Al ASY Bol BR
o] }Ro #2232 15°CE 4% ¥ 725 fAskL ok
(Yi et al., 2006) Tr2hA SHFAIS FA| FRE= Y= A8 &
P FRHE oF 10km F3bo] Wapo] PR Wi Qlek.
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olE =g, glsty] fIste] B (EE: 5X5 mm), FH (=
4x4mm)E AMEste] FAHzAEIIeH, HHPE oF= Kim
(1997), Belica (2007), Kim and Park (2007), Chae et al. (2019)°]
et AolA T4 9 AT F SA AR EA A
H BEtedols 10% 2| 1Aste 25 A1LE 93
AP W 2askilch 2A717H 20209 1~114, 20229 3~
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(YSI, USA)E o|-&sto] S4stqiet T3 22729 21 9
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2 Song (1995), Lee and Min (2005) 52 F8tg L, A2
Z2 McCafferty (1981), Merritt and Cummins (1996), Won et
al. (2005), Merritt et al. (2008), Kwon et al. (2013), Kim et al.
(2013)S #1319 1, ua| 2 ZwLF= Wiederholm (1983)2]
W& o]-8-35}o] Zuf L7 (Chironomidae spp.)2 A 2|3ttt
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Fig. 2. The map of study site. Red closed dot indicate sampling site, and green area indicate brown trout habitat in Soyanggang River.
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Fig. 3. Length-weight relationship of collected Brown trout in Soy-
anggang River.

trutta)= 20209 197019} 20229 2470417 ElEQgoH, =
AHEL ZA19] o] 60 cm o]4Fe] HFAEE 10~20 cm
228704, 10 cm 0|30 2FAWA7IA] Z YA Vet 912
ok E5F 20229 2ARE QA tisf AA-AF BARS Axt
oA 4rt 3082 wlwA ¢hgA el AEE eI 9lo, B
ehegol7h 297 HoIolH HATIT ARsHs ABAE o]
7HL Q&S ERIE & A9ITh(Fig. 3). wabA] = Baledo]
o] 3¢ A=of ot MubAel £ 9 F7h £AUS 2ARKA
Ak Aoz I SAE AR e FoRA YR EXA
40](0. mykiss), A+ 01 (0. masou masou) 5 90|} o]F2o] &
oFe (Eyed eeg) SUTHEAIAN EQEHUE 7HsAol AAEA
=7 f8 Aoz goE A4 A4 of7E g}t A3

£ 8% 123} 2% 191174717} BIE QT (Table 1), 1% Ho]
(Hypomesus nipponensis)7} 53171A) (RA: 27.8%)2 $HZ 2
2 &dslg.ew, 7FXAL7| (Pungitius sinensis)7} 513714 (RA:
26.8%)2 oF-A3t L, TEtu] (Zacco platypus) 17970A] (RA:
9.4%), F5-9] (Pseudorasbora parva) 141703 (RA: 7.4%), 2+
Z7N (ksookimia koreensis) 1307RA| (RA: 6.8%)2] <22 &3
sttt HARSFL 7] oMAE 5l 7 L7|7} of
TR FEstH o A7 A AR glsgn. ¢
HolFE= doli} o7l Hekdgo] 43704 (RA: 2.3%, Fig.
1), FAME0] 12704 (RA: 0.6%)2F AR a} o] 79l ol
2 (Micropterus salmoides) 207JA] (RA: 1.0%)8} 3528
(Lepomis macrochiru) 27§14 (RA: 0.1%)2 e
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8] 22 5.6~17.7°CE] M9 (Table 2)F YERHIL 9lof &
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Table 1. Fish fauna comparison including Salmo trutta habit between 2020 and 2022 in Soyanggang River, Korea

Species 2020 2022 Total RA*
Cypriniformes
Cyprinidae
Cyprinus carpio 5 3 8 04
Carassius auratus 40 4 44 23
Rhynchocypris oxycephalus 7 21 28 1.5
Acheilognathus lanceolata intermedia 2 1 3 02
Pseudorasbora parva 100 41 141 74
Pungtungia herzi 1 1 0.1
Squalidus gracilis majimae 1 1 0.1
Hemibarbus labeo 4 1 5 0.3
Pseudogobio esocinus 1 13 14 0.7
Zacco koreanus 28 4 32 1.7
Zacco platypus 109 70 179 93
Hemiculter eigenmanni 1 1 0.1
Cobitidae
Misgurnus anguillicaudatus 4 10 14 0.7
Misgurnus mizolepis 2 2 0.1
Koreocobitis rotundicaudata 1 1 0.1
lksookimia koreensis 53 77 130 6.8
Balitoridae
Lefua costata 14 14 0.7
Orthrias nudus 5 10 15 0.8
Siluriformes
Siluridae
Silurus asotus 1 1 0.1
Bagridae
Pseudobagrus fulvidraco 1 1 0.1
Salmoniforems
Salmonidae
Oncorhynchus masou masou 18 4 22 1.2
Oncorhynchus mykiss 11 1 12 0.6
Salmo trutta 19 24 43 22
Osmeriformes
Osmeridae
Hypomesus nipponensis 204 327 531 27.8
Gobiiformes
Odontobutidae
Odontobutis interrupta 1 8 9 0.5
Gobiidae
Gymnogobius urotaenia 4 2 6 03
Tridentiger brevispinis 1 1 0.1
Rhinogobius brunneus 2 111 113 5.8
Beloniformes
Adrianichthyidae
Oryzias latipes 4 4 0.2
Perciformes
Centrarchidae
Micropterus salmoides 3 17 20 1.0
Lepomis macrochirus 1 1 2 0.1
Gasterosteiformes
Gasterosteidae
Pungitius sinensis 188 325 513 26.7
Number of Individuals 816 1,095 1911 100.0
Number of Species 26 22 32

* RA: Relative abundance
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GHHS . SH . AES - thOiE - AKT - A4
Z (boulder)°] T2A] FA3HaL o] Hak5oi7t A2lsl7]9

253t 317 (Belica, 2007; Hasegawa, 2020)& ZF33 It
(Table 3).

3. A2t w1
Batedol 2~34, HFo] 100~150 mmy+E A5t A
o2 44:s}el (Belica, 2007), IHE A2o] WAL, f453} 4

Table 2. Water temperature (°C) change in 2020 and 2022 in Soy-
anggang River

Year 2020 2022
Site
Mar Jun Sep Oct May Jul Sep Oct
St. 1 8.0 92 151 149 63 126 165 165
St.2 7.7 98 158 147 57 129 177 149
St.3 82 105 139 138 56 130 173 142

Aol ARt FaE Fo AEAE WEs 2oz dA ¢l
T}(Young, 1989). Ak o] Zo]7} olr| 1L, f220] G2 3]
oz A7]of A& th(Reiser and Wesche, 1977; Raleigh et
al., 1986). @FRAF 5 2020 1€ 2FFH AL (st.1)olA]
289 /WA 5 A% 60 cm®] 3 AN FHo] vhe= A
golstgon, o4 (TL, 45 cm) 7HAl= HohE at 040]

HH*é o2 o] o= AL WA (Fig. 5). ol 2%
°ﬂ MAEH= Halegol7 AH o g A4 w7hx] ARshs ;/g
< Fst e, AR = A2 Ao R A,
53} 2to] 5-& 2 ElEA = g3tk
4. MAIX|2| Hola &8 LY
Hekedole *HJZ—% AMPRHFFE, olF, &, 244
£ #axR &g HolE AdAshe ﬁﬁi dHA Aok

(Allan, 1978; Kaedlng and Kaya, 1978). &~
AR e Holgom FE7ksTt AA oEH

pt Bekedol A

El 2] == A=
o“l‘@‘%‘%ﬁ%

Table 3. Status of substrate structure, water depth, and flow velocity in Soyanggang River

Bottom structure (%)*

Sites Water Water
Boulder Cobble Pebble Gravel Sand depth (m) velocity (m/s)
St. 1 15 47 23 11 4 0.3~0.7 0.3~0.7
St.2 2 27 37 20 13 04~0.6 02~1.1
St.3 12 53 20 10 5 04~0.7 0.3~0.5

*Bottom structure by Cummins (1962); boulder (>256 mm), cobble (64~256 mm), gravel (16~64 mm), pebble (2~ 16 mm), sand (0.06~2 mm), mud (<0.06 mm).
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Fig. 4. Dam of Soyang effluent water temperature in 2018.01~2020.09.



Sperm release

Fig. 5. Spawning and sperm release of Salmo trutta.

Table 4. Total number of species and individuals of benthic macro-
invertebrate taxa in Soyanggang River

Number of Number of
Taxon . S
species individuals
Phylum Platyhelminthes 1 107
Phylum Nematomorpha 1 1
Phylum Annelida 4 293
Phylum Moullusca 4 14
Class Malacostraca 2 327
Ephemeroptera 8 281
Odonata 1 2
Plecoptera 1 2
iﬁ?ﬁum q Hemlptera 3 7
TOPOGE ™ Class Coleoptera 3 11
Diptera 4 296
Trichoptera 13 296
Subtotal 33 895
Total 45 1,637
< AR A3 58 77 16% 361} 45% 1,63770417F Sel= S
o EREEE PR 9=l 13F(RA: 28.9%)22 7}
S TEDENEFERCERSERE BT DL

TH(Table 4). Hakgo0]o] AR oA thget Fo A A

FRAFTEC] FAHNeH ADAARE HA BepEol
o Holgdog &8 4= Q. §3] dd/ieaxH =
(Stenopsyche bergeri), 25 IMNL-(Gammarus sobaegensis), =
A7 (Corixidae sp.) & AL 277} 331, AANA7F B2
Fol 20 o€ 45T 5 Aok

o o]
0 =

2020913t 20220 AA Y% FHA] ATl A EEd
So]o] HAle AR A3t 43704 (2.3%)7F A5 A
o] grel=| it} 2020 19714, 2022 24714| 2] A4]o] ol
ek, 2AHE 7RA 9] AAFo] 60 cm o)) tfF ZHAIFE 10 cm
neke] &F AR7EA] F QA £Esk 9lew, 20209 14 St.
1 A7 Al aoll A g1 <, o= JRAolA Zahat ¥7go]
ZEo] 297 oA Ao T FAste] FLES] AAlEkaL
olgo R 2h8e 4= Ql= AAAHNE
FH2FEO| TR AAlsta glom, spitaE ZAZdat
A Fol a=A FAE] o] A2} Aol dadt =S
T3t Qi SHA|TE ot AR, Atgtd o, H3kE X|o] 5
o] H&a] g A A] ¢kot, 21420 A7t D agt Aot

Al At

2 A FPAE ] QHAE AdE dArgl 9

3 Sy o, 53] AeAnd AE ZUEH NIE-HFA

T-2022-092] AFAA AT 202213 $3 HYE 52 AEA

A H7E 9 TR NIE-8A71-2022-099] &J3)] 3=
SUth
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