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New Record of Chinook Salmon, Oncorhynchus tshawytscha (Walbaum,
1792) (Salmoniformes: Salmonidae) from Sokcho, Korea

Yu-Jin Lee and Jin-Koo Kim*

Department of Marine Biology, Pukyong National University, Busan 48513, Republic of Korea

A single specimen (91.5 cm standard length) of the salmonid species, Oncorhynchus tshawytscha (Walbaum, 1792)
was collected on April 19, 2022 in Sokcho-si, Gangwon-do, Korea. O. tshawytscha has the following morphological
characteristics: base of lower jaw teeth is black, black spots are scattered on the dorsal section of body, and the edge
of caudal fin is black. Although the species is morphologically similar to Oncorhynchus kisutch, O. tshawytscha dif-
fers from it in having black spots on the caudal fin. Molecular analysis results based on mitochondrial cytochrome
¢ oxidase subunit I (COI) sequences showed that our specimen perfectly matched with the COI sequences of O.
tshawytscha registered at the NCBI. Therefore, we suggest the new Korean name ‘Wang-yeon-eo’ for O. tshawyts-
cha.
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M E ke S8l der adshe 25H o Folth(Royce, 2013).

fo]] Ha1E o]} o] F= Jordan and Metz (1913), Mori

o] & (Salmoniformes)d]] 43H= <1o]3}(Salmonidae) ©]
Foll= AA AR & 114 226%(Fricke et al., 2022), Qo]
+ 205 (Motomura, 2020), 3r=roll= & E-o|(Brachymystax
lenok; Pallas, 1773), HAFo1(Oncorhynchus gorbuscha;
Walbaum, 1792), $101(O. keta; Walbaum, 1792), -&¢10(O.
kisutch, Walbaum, 1792), AFxo/4:0}(0. masou masou,
Brevoort, 1856), -2 7}<4:0](O. mykiss, Walbaum, 1792), &
%0{(Salvelinus leucomaenis; Pallas, 1814)2] 7-&0] &4
ATHMABIK, 2022). ¢1oj2} of = ERbtol| AAlehe W
K ol20 2 A4 2| 727} Bolut oF 4] takE0 2 u9- <17
U= BFo|tH(Lopez et al., 2014). 0] & o] F= 7| 24| ¢
nE 7= A, B Asen|o 527} gl A, & AA7 =2
717} 2k SHE R el Aol F=adt S4olH, fof Al7]f
= A5l Parret £ &= 7t2EFH7F 247 (Nelson et al.,
2016). YFE ALfstar 2 -2 918l vitholl A mEt

(1928), Mori and Uchida (1934) 5-of] &J3]] % Ri1%| ¢l o,
0]& Chyung (1961), Chyung (1977), Kim et al. (2005)]| 2]3}
HBE Tl REgel 445 2250 ok 1 9fol= My-
oung and Kim (1993a), Myoung and Kim (1993b), Myoung
etal. (1993)°] oJgt dxp2]of Fef & 4 e, 4 o|f &
e EAof B3t A} Kim et al. (2007)0] &J3F BAFEA o
Tt AT So] ME v} oleh. Fool AFER, GHH
% Ul 41eka] frol 249k 1771 2hars) 213 =9l ek Stearley and
Smith, 1993; Center, 1989; Crespi and Fulton, 2004; Ford et
al., 2004; Esteve and McLennan, 2007; Shedko et al., 2013;
Mobley et al., 2021). & Ao AREH Aol olF VA=
20229 4 19 A LA A ofiQlof sl HAHL
2 A= len, e =)o A ukgo] Afist= o
A 7]Eo0l Bl dofit o) Foh= thE A o= SRRIF Qi) uf
2hA & AFRollA = oA AS Hilk = ol of 7o) &
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é?—Z_i ] "J-I:BTL(?)S 12'51.1"N 128° 36 24. 5"E)°ﬂ/\1 AA Lo
Z QAo PR £ 12°C, HH 52418 30-40 mo|th
(Fig. 1). AR¥ A 2= 4 o8} (Pukyong National Univer-
sity, PKU) 01 F5hal & A(Ichthyological Laboratory) 2 -8}
of AZIZHY T LRSS Rofalich, o] F LEL 10% L2
Lo QF 13 a7 2 7L AR HFA 02 70% o
F-go| Hs3ich Fef 542 93] Masuda et al. (1984) 2
Hosoya (2013)E zFarstqlon, A|=2in], S4 8|5, 49 E
S 3t = 67119 A4d 7::._ 7% (total length, TL)=} A|
A(standard length, SL)S 35t 2071¢] ASFAS A5}
Stk 247k A, =4, B) gt H8 ()2 Bl
U3t

Total DNAE: FE.9] A& ZZ oA 10% Chelex 100 resin
(Bio-Rad, USA)E ©]&-3}o] =& it} Polymerase chain
reaction (PCR)-> mitochondrial DNA cytochrome ¢ oxidase
subunit 1 (COI) % 32 tjAF2o.2 218513 2.1, primer+= Ward
etal. (2005)E #a1al4ch 5235t 7] 4 92 NCBI (National
Center for Biotechnology Information)]] 553} accession
number (OP175922)E& F-ojuke 5 BioEdit version 7 (Hall,
1999) ¥ Clustal W (Thompson et al., 1994)- o]-&3}o] HZ]
4 Adsigl o, & 7F 74 A= MEGA X (Kumar et al.,
2018)E ©]-8-35}o] Kimura 2-parameter 2 2(Kimura, 1980)
2 ANtslich £7 $ABAS Blshy) g9 vaEromn
NCBI| 523 0. tshawytscha (KX958414; KUS67892), &
10Y(O. kisutch; KX145490), 210](O. keta; KX958413), %0
(O. masou masou,; MG951607), 5-<0{(Salvelinus leucomae-
nis; MF503661)E ©]-8-31%.2.M, outgroup 2.2 E7i&11 7|k
15 (W%, Anoplagonus occidentalis; LC125690)2 ©]-8-5}
ALt Ale= A7 5 5kl Neighbor joining (NJ)
tree2 YEFH S bootstrap 1,0001H 4=345}-%c}.
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Oncorhynchus tshawytscha (Walbaum, 1792)
(Table 1, Fig. 1)

(New Korean name: Wang-yeon-eo)

Salmo tshawytscha Walbaum, 1792: 71 (Type locality: Ka-
mchatka River, Russia)

Oncorhynchus tschawytscha: Son, 1980: 67 (North Korea);
Chereshnev et al., 2001: 86 (Russia); Hosoya, 2013: 366 (Japan)

1 1|71, Oncorhynchus tshawytscha 737

(©)

Fig. 1. Photos of Oncorhynchus spp. A, Oncorhynchus tshawyts-
cha, MABIK P100058426, 91.5 cm in standard length; B, On-
corhynchus kisutch, cited from Nakabo and Matsuzawa (2018), 88
cm in fork length; C, Oncorhynchus masou masou, PKU 57361,
cited from Kim et al. (2019). Scale bars indicate 10 cm.

Oncorhynchus tshawytscha: Berg, 1948: 188 (Russia); Okada,
1961: 309 (Japan); Migdalski and Fichter, 1976: 116 (Canada);
Lee at al., 1980: 96 (USA); Masuda et al., 1984: 40 (Japan);
Burton and Lea, 2019: 41 (USA)
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Oncorhynchus tshawytscha: 323 MABIK PI00058426
(o)A E, PKU 62984), 1704, 91.5 cm SL, % 4%A|
(38°12'51.1"N 128°36'24.5"E), 2022 4919, AL, A
A QA4

HwHEE

4:0](Oncorhynchus masou masou): 32 HS PKU 10137,
170A], 364 cm SL, ZH= S3iA] ZEojA1AH37732'40"N
129°6'58.9"E), 2015 1229, A -A}F -G-aA).
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Table 1. Comparison of the counts and measurements of Oncorhynchus tshawytscha and O. masou masou

Morphometric O. tshawytscha O. masou masou
characters Present study (MABIK PI00058426) Walbaum (1792) Rosenfield (1998) Present study (PKU 10137)
Standard length (SL, cm) 91.5 - 45.0-85.5 36.4
Head length (HL, cm) 22.5 - - 9.1
Counts
Dorsal fin rays 14 12 10-14 14
Anal fin rays 17 15 14-19 14
Pectoral fin rays 17 15 - 15
Pelvic fin rays 10 10 - 10
LLp 154 - 130-165 139
Measurements
% of SL
Body depth 26.2 - 22.0-291 28.8
Head length 246 - 23.7-34.1 25.0
Head depth 224 - - 22.8
Snout length 8.6 - - 7.7
Orbital diameter 26 - 1.7-2.7 3.6
Interorbital length 10.2 - - 8.5
Postorbital length 14.0 - - 13.8
Upper jaw length 131 - 13.4-20.8 13.7
Preanus length 721 - - 72.5
Predorsal length 48.9 - - 50.0
Prepectoral length 25.7 - - 21.9
Prepelvic length 55.7 - - 52.9
Dorsal fin base length 10.9 - - 14.6
Anal fin base length 12.0 - - 1.2
Pelvic fin length 7.9 - - 1.7
Pectoral fin length 13.1 - - 14.7
Caudal peduncle depth 7.7 - 7.4-9.7 7.6
Caudal peduncle length 6.1 - - 17.3
% of HL
Head depth 911 - - 91.2
Snout length 34.8 - - 30.8
Orbital diameter 10.7 - - 14.3
Interorbital length 41.3 - - 34.1
Postorbital length 571 - - 55.4

Upper jaw length 53.3 - - 54.8
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Oncorhynchus tshawytscha (OP175922)

30

MABIK P100058426

& Oncorhynchus tshawytscha (KX958414)

Oncorhynchus tshawytscha (KU867892)

Oncorhynchus kisutch (KX145490)

Oncorhynchus masou masou (MG951607)

Oncorhynchus keta (KX958413)

Salvelinus leucomaenis (MF503661)

—

0.020

Anoplagonus occidentalis (LC125690)

Fig. 2. Neighbor-joining tree showing relationships among five salmonid species and one outgroup (Anoplagonus occidentalis) based on

the mtDNA COI sequences. Neighbor-joining tree was constructed by K2P model. Numbers at branches indicate bootstrap probabilities in

1,000 bootstrap replications. The scale bar indicates genetic distance of 0.02. Parentheses indicate the National Center for Biotechnology

Information (NCBI) registration number and superscript indicates the voucher number.
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ARE7|7) obd wf, 0] 5&-2 oFE o -8 3 ANS: m v, wj &
L oS T} Fo| 550 L
Agtct, 7RG A =] &L gk AS wX|nt 7= A
th SA =], wj A =gju], 7| S = n], HA| = 2u]= Ayt
Aoz Aot mE|A| - gu| 7P3AE = 7R AL A2
A w ] w2 R =] Ao F-2A v o] A gt
22

Skt FEll( ), Y=, Ao}, vl Ayttt 52 2 2
2o vk oo Hazstn, Aletr]of 7Fo 2 4AFStCH(Froese
and Pauly, 2022).

NS
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2 FEo] mDNA COI 49 591 bp= Haslgom, o2
A <(Oncorhynchus) 4% 2 251 7]45(Salvelinus) 153}
H| gk 23}, NCBIO| 554H O. tshawytscha (KX958414,
KU867892)2t 100% UA|el= AiE Hoth 2A0i(0.
kisutch, KX145490)2}+= 4.8%, <$°](O. masou masou,
MG951607)2}= 9.3%, 101(O. keta)2b= 11.2%, Z40]
(Salvelinus leucomaenis, MF503661)2+= 12.1% -3-2 72| &
Hol s 42 = ¢l ch(Fig. 2).
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tof| = o}z B a1H v} ¢l Oncorhynchus tshawytscha= 2}
=] ik, Htoli= 2458017 A1(Son, 1980)0fl4] “F&-01”
ghe ole s Harwo] glom 4k o] x| Ao AAsh= A
O A Qe & F2 AolE(Oncorhynchus) SOl 71
fEEom defA Jlow St A&, v, vt 5 SE
ool AAsk= Aoz d# A th(Migdalski and Fichter,
1976; Son, 1980). Lo+ nftp7tA7t29 FAHE 5 &
HHE s o] ZQlEo] 2= Zo] FlEtHMcDowall and
Roberts, 2015; Fricke et al., 2018). O. tshawytscha—= +=
9-12°C 428 M3l 7oz I 9lou(Hinke et al.,
2005), & o] AAH s|ode] 28 oF 11-12°CE A4 422
3} AP A 0= B O, tshawytscha] 2171 7%
R 129712 A QAL Abek o] o2 oj 5=
573 7HA4 (Fulton, 1968), = ket 7ha/d ofl 2ot o5 2y
E g A7 Z asich

T2 ASAY FAZA7E AR o] o A A QAL YN AL el
Z 2o Eo] e A, 5o 5 e A =gu]of 24k S3o]
AHAsHE A, ofefiEl o He] 71 A FI}F 3 oAl Walbaum
(1972)7} 313t O. tshawytscha?t & LA 8}ATh & £ >
& 0](O. kisutch) 2 4-01(O. masou masou)2} FE| 2 0.2 nfj--
AP, TR el o] B4 Hhg R 417 FEETE
TS QS vs. 240, Fol= §lS). T 252 ¢
(O. keta)®} 2] 5%l SA WHH O] 2 (252 vl W3 vs.
dole A9 gle), LA =gjn] HFEEE olSHAF vs.
ol FdR)olA A FEETh EEa o w2 {34 ¥
o] = HAF AFE Tefstr] 98 mtDNA COI H7|4 4
& A 27tol A B1E O. tshawytscha G714 Q3 v gt 2
}100% 23k} Bgo] |- B <IT B9 H9IE AL
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