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Abstract

In this study, we carried out a distribution and migration boundary lines of chum salmon

(Oncorhynchus keta) in the Milyang River. We measured the total length of dead chum salmons. As a results,
40 chum salmons were found during the study period, 25 dead salmons and 15 alive individuals. The ratio of
female was 64%. We verified the migration boundary lines of chum salmons based on a sighting survey until
detecting a structure that chum salmons are not able to migrate upstream. We discovered that chum salmons
were not able to migrate up to 13 km in a mainstream of the Milyang River and up to 12 km in the Danjang
stream (a tributary of the Milayang River) from upstream of the Yerim Bridge. Therefore, our results indicate
that Milyang River should improve a river connectivity by demolishing weirs that disturb chum salmon’s
migration or installing appropriate fishways. Also, effective legislations are needed to retain naturality in
spawning ground and micro-habitats to increase the survival rate of parrs and smolts.
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43}A] (anadromous) o5Fo|H, FA] sHtzoj= 104 11
Zo] AAsk= A2 1T Itk (Kim and Park, 2002;
Chae et al., 2019). ©] & gye}l stz 3Hst= 4
ot Aoy (Oncorhynchus keta)®t 491 (Oncorhynchus

masou masou)7t A3, TS BRIt dE HIfk,
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A 271 WP 5 FefE ol 92 £Edt= YA A5
o]t} (Groot and Margolis, 1991). ¥o] AJA|ZF (biomass)2]
95%= NEE F7IER o]FolA QoA At T A A
shd-slg Edadt] a3 98- kgl o™ (Bilby er
al., 2003), 2H 02 3|Hst= FHo| gFEANAE 2 &
A Slol AnAQl wHAME 7HX7F =0 (Kulmala et al.,
2012). 5k ofet SejEFastdolF 93] (NPAFC,
North Pacific Anadromous Fish Commission)o|| A= 3}
072 aAske do7t AEA F= FFT dof A #
ol gt S84 AXSHL Q= 5, Aol A E S
st At7F ibs] A3 o]t (Braton, 1992; Seeb e al.,
2004; Esteve, 2005; Urawa et al., 2009).
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Ut BB Y 9o 39 =7 F 2ddel 914
3l 21.2™ (Kim et al., 2007; Kwon et al., 2014), 8 o]
7] SHY FUE Y A 24 R E FHR
dole] H4eE AT AFSA-HEHAA Aol RAr

= ARAYANA dhH o2 AAJSkaL lok(Lim, 1990).
SHAYE 3| AL ¥ B B AAE A% 283
&4 (Gleick, 2001), AFx] o] A]7]19] =& APYL-E (Fukuwaka
and Suzuki, 2001), £~ AF% (Battin et al., 2007) 5ol ]3]
A =™, 200090 o]F 3HE0] 1% n|Tte s 27
dojHch(Lee er al., 2007). webA oi9] 3]AF 3H&
< =9 £ 5 Sl SPHAZA skt ARk A7 Bl e
of gt A7 2t ASE AL

DFEE 45749 F-st7ol AAT 8 AHo|H
1949 7E Aof 2)of FF AQJo] AP = F(Lee er al.,
2007), A% Qolk HRFE A folsic. AT 1987
d G5l st s 4ol ghrE o] ol Aol Ee
Aoz g AgEglon, 4 5o BHo2 HHH B
2 Q3 AR 3]st Ao A= S84 &
a8yt ey T WA Ao Hste] iAo
2 e ARG AA4bo] 20209 10Y€ E2) IEEHEE
A4 o|F Fxg BHIED Qlo], olo] wet 2&A o
3AE Aty Ysi DT dojoll EAske dofol gt
A A Aol A 2AZF asieth mheba] 2 =ollA
LFF Ao Ao £ A" 9 &4 dALAES 35}

i, o5 B3l SR 37 Aot anbA el B

D ERETIETE

2 A 2FY Aol JiAISE 20209 10 25U
A 11 28U717] 1Tt Dgdoll AAkst dojel JiA|
91 93l 109 25~31¢Y, 11 8~28%Y 0] o|H 1L (35°28'
12"N, 128°45'49"E)ol| A Ast5 1 km 717+ W o] ARAI9}
AE ANAE etk ESE Aol A4k AL 1S 9
ek ZA= 109 3190 AAISHTE U AlfE 172
(A134 2010. 6. 18)°]] YAt 109 114FFE 114 3147}
A dolo] o] FAE] glof, §ete g Hojo HE5S
ZAsl= BEA|ZA}(Sighting survey)S AA3FATH Dokt
AER QTS A D AT 24 E o] Jlom 4o] &F
o} o] 8-o]3}o] (Nakdong River Flood Control Office,
2020) oA FuL o} o] UL R} o= A 7YY
sto] Aolgle A, AAE S¢te g2 SIskgitt. 4ot
Sl AR AL A9A LRE HA4H] s 5m o]

- F2& - 28 - FIIx

o

g olAste] AAleE Sskalrt. =3t dofo] At %
A 1S ) Aoz whekE x| oA dofel Hh(n)
= So2 FIeknt AbAle] A9 AL em HHR(L
24 9] 0.1 cm) Z2A3}R.0m, Aolo] ok.4= L Kim and

Park (2002)& 7]1&-& et WEsHinh
LYFLR 3|Fshe Aol &4 AHE Tefsty] el
Yoprre] SHAZAAS BAUSHAT 24 M AL 4
£ BES to R doj9 53} 7}

AAE A 9S 24 AR ATt

DIt 4o ol3sty EAS AHE7] fJste] 2
(°C), &4k (D.0, mg L™, YSI Incorporated, 550A), pH
(Thermo Scientific, Orion Star A221), G+ (ppt, YSI Inc-
orporated, 30), A7]A=% (uS cm™', YSI Incorporated, 30),
E% (NTU, HF Scientific, Micro 1000 Turbidmeter) 12|31
Igles 2Yska 9LEs) 39 ASE A28 2
4§ AAa~EC SA)E ol g3tel APUR LU F 4
shon, toix) ghmel 49 mE daolA Z4esic

gl e 245 8 2719 ol ] 99
Mann-Whitney testE SPSS 25 (Michigan Avenue, Chicago,
IL, USA) &3to] A4ttt

Zda o o

2 AtollA "kl EelE dol= F 4070A ST
o] F 25ute]= ARGl ew tiRE ol shREke]
ol A A {ch(Fig. 1). Aolle
I FFRA BYR=gu|E o] &ste] AdS T 52
AFFaE-E Bkl SISleh Aol Al =4 oF 20cm oA
9] (McNeil, 1962; Smith, 1973; van den Berghe and Gross,
1984) §-&0] w2 2z (Schuett-Hams ef al., 1999)°]]
A gHlo] G ut ARMAE TEHA AP == (van den
Berghe and Gross, 1984), 3|9 A H2 243 B2 o|F o]
A QL 4 oF 30ecmQl A Qg Ao 2 wasigith
I3 19 £(20209 11€¥ 289) A-Eslo] LAYHE Ao
o] 2XE 215kt (Appendix 1).

$AE $2 15.8°C, pHE 788, $EALFL 1140 mg
L™, &5 35NTU, ¢Z28EE 62mg L7, A7|AEe:
186.2uS cm™', §== 0.1 ppt= EH1EQIth(Table 2). pH
9] A% o7t A7)0 AARL gkl 6.5~8.5 oW itk
(Park ef al., 1995). #EArAZL 3mg L' o]dlof| A A&
Agrel= 99102 A4 A 9o (Kim ef al., 2012), ZAA]
GollAls 1140mg LT 02, uj$ &2 82404 2208 2
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Fig. 1. The distribution of Oncorhynchus keta and spawning ground observed near Yerim bridge (Milyang River).

Table 1. Body information and number of individuals of Oncorhyn-
chus keta found in Milyang River (*Mann-Whitney test, p <0.05).

Sex Total *Mean length
number (Mean % Standard Deviation/cm)
Male 9 60.56+5.84
Female 16 55+5.48

3 9o} dolv} Akt £ B o2 wetEt

2 ARA N E 3ut2] o) ApAe} 4ntele] Aobele 7l
AE LA (Fig. 1. Weir 2, 3). @l 19 Ak
£ olglol dlojo] ARHHES ST 4 Atk AAE
HFASE Weir 2 3HRH-E2 $24l0] oF 10cm~30cm J=Z2
w9 @, fdvo] oS @ BAZRIL WSk Gl o

07 o7} AlEstr|of] £X| &L dA¢l sto 2 HokE
ok 37iA19] & dol F 27l ERlFeE a4l E7F
S8 Weir 29] 3 %—‘?——‘?—Oﬂfﬂ QAT T, 9T o] A2
o] ol AAIZF MRS 7H S fls Aer wEn
(Appendix 2(C)).

2APIZE Bt BAE o) AAlE $3 9nlelsh 43
loutE]2 4A 9] v &o] 64% Ao, A AAY AL
60.56+5.84 cm, YA ARAS] AL 55+548 cmE, A=
EAFOR §93t 2}o]7}(p<0.05) ZA5HTH(Table 1).
ofok Yl H Q] AL oF 4 Au|: 1:1.342 9Ho| AH)
o £27%F AAT AR thh U2 BRE BYEY

Table 2. Water quality of the Milyang River at the Yerim Bridge.

Environmental factors Value
D.O.(mgL™") 11.4
Temperature (°C) 15.8
Conductivity (uS cm™") 186.2
pH 7.88
Salinity (ppt) 0.1
Turbidity (NTU) 3.5
Alkalinity (mg L™") 62

(Seong, 1997), WFF 24 7WAI4=7F AgHA o]ojA] APt
Az FFEH, FF F7F 2APL R & Aes
wotEoh

EHo R dojo) 24-S AlFshe %%%(Oﬂiﬂ =4
317 ok= B 5\ 3QlEly] Y8 W dPUnE 7)Ee
2 Auugon 2AE AYsHAT(Fig. 2). 0‘“ SRS

:1ﬂil

200m A AFo] Y3t i BF2F o=t EAstn §Fo]
Aoz FRot] doj7t SRS 24T YUS ALes
Thsto] (Appendix 2(A)) B ROl 27102 o] =

o

AE AN o8 Fo) % 3ukele] AAE Felslge
B, o] % 2njeli ofErt EAfEHA] GHe Hol SHRR R4
SRS, olsle AT A 10t ol 2
814 gk ®ol ARolx WAHTHFg 1). O/ 5E el
How o] BrlsH BE uste] HZom s4sle] of
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I Plysically impossible to pass

Physically possible to pass

SS_ Physically possible, but

impossible due to lack of flux

Fig. 2. The distribution of weirs in the mainstream of Milyang River and Danjang stream (A, C: physically possible, but impossible to mi-

grate; B, D: physically impossible to migrate).

7t A8t RS Bt s Aol 5;1@
Hok ZAR Y Yo A & 14719 BE Q1T
FE ERAE F 10719 RE 21-0]0]-@11:]- o] & 0157}
ZAsL, o] FEF BE 47, o= = EAFY %
FZHO =R sty dojo] 24 Alghst= B 37h4 e,
ol=7} 2A3A] & BE 37K TH(Fig. 2). WA A
F B AL ol=rt EASa, fgo] TR B} 2
N, A\=7ke EABY FFRECR dof M At
= HE 9o, o]yt ZX5HA] e B 171t
doje e AolE =5 5

3 iz

FN

F

rl
;
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ol o] 3.51t (9_]= 1 m) X—]E_,] Ao EQF &
8k 4= g1tk (Powers and Orsborn, 1985). WatA] o=7) &
A G 1m o)4e] ¥l /A RTRENAS Aol
o) 24 BANOE ST BY BH AT H
o7k EAsit ol Aol SRl TaEol 9
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2} AL A X - o2 AorEh E3F &
] _10 /q.ei )\/R}-?ﬂ— /\ olong 0157]-
=0]7} 1.6 m?Ql (National Fishway Information System,
2020) B AH7HA] 248 5 A& A= A€ot (Fig. 2).
oFre] A s 72 Eo| Wk A4
e 4 Sl ol (e o9 HX)) H|wA 2 2= 9
ot ARE AFOREEH <F 12km ol Ao o=
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Fishway Information System, 2020) $10{9] £A-S A|§13}

P

o] 3%
A5 o

S~

Rlopot @ rlo
s l‘_4

Aot wEkbA EFH o2 ke dole dIFaL ol 9] Ab
AR A= X]‘?‘% oA AR RZ Tkm X C A
A7, ol F53 2= 12km oW el A=
2AF8HA] X8 Ao R woE o] D X ZH7A| 7L &4 TAA
© 2 FoHt(Fig. 2).

2 AFE ol 2 A" A2 AFA oA A
o|¢} B2 E £ E SRIste] Aol Ak el &4 &
ARSIk Aol AFsHAx 20208 Aol &
Aol ghdol Hlste] A Frtstgith WS Z st
119 2%of| ZFAHofA Ao 10mt2|ef FAMY] 2HH oA
17h2] & ERlsk= 5, A=2Q dof 3H7F &= gl
ol 1) T3k, Foldt = A= QT F-sHH Y =
A st 2) dE A A E*‘(Eﬂﬂﬂ LR IAstd F
4L dol 94 FAR 2448t A9 37 59 7Fs
Jo] EAste], oje] Tt E'i‘?—-i_?_ ZAPL Qg Ao @
ok At 47 shRe 8 AHeE dof 3
o2 fstglon A AR W] Ao #
fo] LPE= 5 1000 W9 Ao HF JAE 2L 9
BAAGEFAYL AT A). TS 20129 g ojd Do)
of 2% 5H~159F uhg] o]} XojRE AdYstu ‘21‘_
Zo|th(Table 3). & A9 AN ©7|7to] o]Fo|Z 2AL
AT 3~49 9 FEAE 7HA] I Q= Aol9 3ol gt
HE#AGS 7H7|= FET TEbA 3 Aol A} 717k
Uk
i

5
o HJIO 1:1\‘

o

N,
18 i

|

Lﬁ%
oM.

lr
oz <>¥ ;

& ERE 71 2AE A5t Y ofol et
Hokg AR, ANEH Shere slof & oz wadr,



2Hoio| Ly

Hr

I ol

AY

E

ro

A M et 449

Table 3. Number of released Oncorhynchus keta parrs in south-eastern part of Korea in 2011~2018 (referred Gyeongsangnamdo Institute

of Fisheries).

(Unit: 1,000 X numbers)

Year Total  Milyang River =~ Taechwa River =~ Nakdong River =~ Yangsan stream  Sumjin River  Ilgwang, Jwagwang stream
2011 1050 500 100 330 120

2012 600 80 320 20 180

2013 700 100 350 20 180 50

2014 1970 120 870 220 60 700

2015 2150 150 870 230 20 880

2016 2200 80 670 230 20 1200

2017 1357 100 571 30 650

2018 710 25 360 0 225 100
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Appendix 1. The landscape of Milyang River (A), The place regarded as spawning area of salmons (B), Dead salmon found near the spawn-

ing area (C), Salmon eggs found in the spawning area (D).

Appendix 2. Weirs in Milyang River (Physically possible for upstream migration (A, B), Physically unable to go upstream (C), Physically

possible, but impossible due to lack of flux (D)).



