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Tl o F5ol9] olsh AV $30l PART A1 WA Sl v P BE F30)
PR Zsich. E2AF(PBLIA ot Alm, mlga, $A el )8R vl dolx vE &
Aol Het,

7 Al=2jn] 715, Aaest FR59 £t 95 Aolrh Yo FHuE4s) n|3BsE o
2ol S nTh BT

FAZ % QUFT N B FE G4 Aol7k QYA YR FALZ) olo] g Ze) u]

& $30) dRuT 21 U2 ¢ HE7) Hlghe HAlo] SRR A

M =

Ao} (Oncohynchus keta)= 17} (Salmonidae) ¥ol4 (Oncorhynchus spp.)ol &38l= o &
Z (&, 1977) Zej@ L4 S8 M4 gt (Dymond and Vladykov, 1934).

dole o711 74R] e FEo] o3 Sy A& EtE Aol whel Tl e, ojwho] withae) A
a5 FHF A g1 o3t g Aol Aol ojF Y EAow AdREH A G4 o}
(Hikita, 1962: Vladykov, 1962; Beachan and Murray, 1986b). #Z SolM = AA§A R}
o3t o] Fg AT (Kijima and Fujio, 1979, 1982, 1984: Okazaki, 1986: Seeb and Seeb.,
1986: Seeb et al., 1986, 1990)¢} &7 Aol o|2idt Fejd EJ& vo|d, AHZ UrD & o
Eol ¥t ¢ 7], FEH R Aol FEjF AL AHEsto Y A9d AT I
E4 ¥AZA d77t 843 S 3 itk (Beacham and Murray, 1983, 1985, 1986a. b,
1987).

dole] FHeo] B3 ATE2E BF ¥UE FogE AT 0T JoF FHuU Y ojute] wgt
et W el tidt A7 (Nomura, 1953, 1954), vlwZ233 dF(Norden, 1961: Hiki-
ta, 1962: Vladykov, 1962}, 13 (8#B) ol 23 A% Ao #3 A7 (Kang, 1974) S0} U},

SEvEte] dolof gigt AFE BX WH(E 5. 1967 £ - %K, 1968), £7) AFR A% - 2k,
1986)°ll st A A7k glon, 19] 2o gt B (H, 1972), Aol $o] 2L
WAL B (OKERE, EBSEREEE. 1967, 1973)9 7] Felo] &8 A7(F - . 1993)7} A&
ojtt.

& d7e g4 Ao A9 FeA £ B3l dojatgde A E % vx 27 2HE 9
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1990 10~11€9 F&igt o 2%
959t2] Ao}
2 o] WANY FEFOD ATl YFAN F AP &
(Fig. 2)8 Ax Ax=gjnl 715, A, FEF9] F8 ZAR F dobd 342 ¥t

do} e A= FFL ZEA9 1/20 vernier caliper® AH8-3td AUt A7 (total
length, TL). % (fork length, FL) #$j2l Zo)& #lo] F%(head length, HL), $*=2{"|
717 A 2] (length of orign of dorsal fin, OD), 71&A=219 7]’ A2l (length of origin of adi-
pose fin, OAD). ¥ix1=2ju] 7] 2] (length of origin of ventral fin, OV), #i(body
depth, BD)$} &3 (preanal length, PAL)& 7Fdol A% (fork length FL)ol| tigt HE-&
& 7). doln o FE Ao wpel F5o] F& Yetolrt Ang, FFo| AolE A}
A% e Fdo g F HolA nAF7EA
o] Zolg EZEA(postorbital length+
trunk L.+tail L., PBL)2.2 &1 o] EFA|
Zo] ik M3 (BD), ¥ & (caudal pedun-

EES 39 F EAHQ 670 3HH(Fig. 1. Table 1)lA
HES 19
Hoj= bated & 7 39

! PAL Ji

N
=
=
)

Diagram showing the method of
3 measuring body part of On-
corhynchus keta.

TL. total length: FL, Fork length:
HL, head length: ED, eye diamet-
er: SnL, snout length: PAL, length
from postorbital to origin of caudal
fin: OD. length of origin of dorsal
fin: DL. length of base of dorsal
fin: DH. heigth of dorsal fin: ADL,
adipose fin length: ADH, adipose
fin height: CK, post orbital part of
head: BD. body depth: UP, length
of upper jaw: OV, length of origin

36°N

LT N
126°E

—t)
130°E

Fig. 1. Map showing the rivers where the
specimens of Oncorhynchus keta
were sampled.(Refer to Table 1 for
the figures of the rivers)
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Table 1. Sampling locaties of Figure 1

No. Locaties Rivers
1 Kason-up Kosong-gun Kang-won-do - Pukchon

2 Sonyang-myon Yangyang-gun Kang-won-do Ngamdaechon
3 Okke-myon Myongiu-gun Kang-won-do Chusuchon

4 Sajik-dong Samchok-si Kang-won-do Oshipchon

5 Kunnam-myon Ulchin-gun Kyongsangbuk-do Wangpichon
6 Kanggu-myon yongdok-gun Kyongsangbuk-do Oshipchon

b_}———TL —
2 ?

TL(

f TL —

F—— & % B —i

Fig. 3. Diagram showing the measurements of bones of Oncorhynchus keta .
a. supraethmoid b. vomer c. glossohyal d. parasphenoid

cle length, CPL), "]¥ 2 (caudal peduncle dept, CPD), 5X|:=21] ¥o|(height of dorsal
fin, DH), $A=21] 714Z](length of dorsal fin, DL), ®¥X=2{u] 7]AZe¢](length of
anal fin, AL), ®A=2]0] *o|(height of anal fin. AH), 71&X]=8]v]¢] 714 Zo](length of
adipose fin, ADL)$} 718X =2]u]9} ¥o|(height of adipose fin, ADH)2 W£ &L F3qx
T FA(HL)Y § F%o| dol(snout length, SnL). ¢+ (eye diameter, ED), R18Zo]
(length of upper jaw. UJ) & 2] Zlo|(cheek, CK) 9] HE-&& T3H )

Z7 7 vne dojy ofe BF ¥z F d#A, Jd4dZ(glossohyal), At (supraeth-
moid), ¥4 = (parasphenoid) @ A& (vomer)< Zol9} & 5 7} FH L v w et HFig. 3).

£ ot

e Aok HPo2 238 H4E doje) & 5 HelE usAct
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A& dolof ozlst 3L 2P Hel AuMe} o Fiol bt

Aol g2 ¢l Hlate Am FojA low EH ofAE ] Au FF oueo] WEH g)
3, 4R He MY Foix A gor o £AXNY A AdH(Fig. 4). 7L FAHLS 2
3 733k owke] 9, ofhEle| F FHE Yoz Iud UL ofAE S A B R v
ste] F3lo] 8 g Fol 27 B5F FHE w1 Qlo] ¢AA HEHAAR(Fig. 5. 6).

Aol F zF F-9ell APHFL), BEAZ(PBL). —‘?—%(HLMI e HEH 2 AR A
Hefu| g & & A3 Table 20 Yeb AT

Al cig & 5919 vk F o, $71 2o|7} AAH = AL FF(HL, F145=230.31, p<0.01),

Table 2. Comparison of the morphometric characters of female and male of Oncorhynchus keta

in Korea
Female Male F p
NO. of ind. 77 68
Fork length 37.6~72.9 44.3~74.9
(cm)
% to FL
HL 21.7+ 1.0 24.7+ 1.4 230.31 P<0.01
oD 45.0x 3.7 46.0+ 4.2 2.06 P>0.05
OAD 77.0+ 3.6 76.2+ 2.3 2.56 P>0.05
ov 50.5+ 1.9 51.9+ 3.1 10.46 P<0.01
BD 19.5+ 1.8 21.0x 1.5 32.60 P<0.01
PAL 67.6+ 2.9 68.0+ 2.2 0.82 P>0.05
% to PBL
BD 229+ 2.4 25.7 1.9 58.93 P<0.01
CPL 18.7+ 1.8 19.0+ 1.3 1.73 P>0.05
CPD 7.7+ 0.9 8.1+ 0.7 9.06 P<0.01
DH 156+ 1.6 17.3+ 1.5 41.15 P<0.01
DL 11.1+ 1.2 12,0+ 1.3 21.96 P<0.01
ADL 1.8+ 0.6 2.5+ 0.7 46.61 P<0.01
ADH 3.3+ 1.8 4.7+ 0.9 34.79 P<0.01
AL 13.3+ 1.2 13.1+ 1.2 1.32 P>0.05
AH 11.8+ 1.4 11.5+ 1.0 2.08 P>0.05
% to HL
SnL 32.8+2.9 38.6+ 2.7 160.8 P<0.01
ED 11.0+1.2 10.1+ 1.3 21.33 P<0.01
uJ 56.5+5.5 60.4+ 5.5 18.63 P<0.01
CK 54.6+2.2 50.1+ 3.6 82.93 P<0.01
AL/AH 114.4+13.1 115.0+14.6 0.08 P>0.05
DL/DH 71.5+10.0 70.0+ 9.2 363 P>0.05
ADL/ADH 62.7+29.1 - 54.8+18.9 3 63 P>0.05
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, v . Fig. 5. Mouth cavity of breeding chum sal~
Fig. 4. Head of breeding chum salmon. mon male. A. roof of the mouth: B.
A, male; B, female. floor of the mouth.

x| = 2ju] 9] 7|72 (OV, F145=10.46, p<0.01), 1 3(BD, F145=32.60, p<0.0D %2, &3]
=ajn] 71842 (0D). 7184 =2v 7|4 A (OAD), FEAF(PAL)E &< 2ol7t A

=xe o}mlo] 21.7%2H 3o 24.7%2 F3 o] A o™ (HL, F145=230.31, p<0.01), "=}
ceuzxe] APE FRo] 51.9%2 ¢AH9 50.5%° widte] OV, F145=10.46. p<0.
01). AL JA| $30] 21.0% 2 42 (19.5%) Bt #A e

FEZA ] e 2 299 nlg F A5 e Aol A (BD, F145=58.93, p<0.01)E ¥ %
sted W (CPD), SA 8wl 718, o], 7|EA=ein] golst AololX ¢ Fol= 1%
Z71x] S-o5tgc}. v, WM A(CPL, F145=1.78, p<0.01), A =2{n| 7|¥ 2| (AL, F145=
1.32, p<0.01), E°1(AD. F145=2.08, p>0.05)& 45 2t 2|7} A=A Fht.

Ane S7o] 25.7%2 YRR o 2.8%7F BRoH, v¥L A F3(19.0%)°l FA(18.
8%) 8Tt =gttt S =ejn] 712 Zolg} FolE BF 30l Hon, 71§ =] 717
o} Eol= F3o] ¢AKT & Aoz Yehdt

=2 (HL)ol tis F5°l(SnL). ¢ (ED), R (UNE B(CK)e BF & Aozt 1%l
A ostgnt. T dg 3ol 3ol AR of 58%u E Ao YEhRed 3 T
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Ho| A FFo] Hol7t 2R3k v]7} 38.6% R
e T TRl UiE ohEst wel el $RuT
4 dzle]l 2 kg el en, i8] Zolx
F5ol Hols}t vt RZ F30] 60.4%E &
#19] 56.5% 1% ch 2 at-& JeEhAUT.

SA =g, }A=n] @ 7)§X =] 7]
Hofl dfgt Foln] &, Ax=gn| Fee et
Zpo) 7k QA H A .

As-BAe ¢4 vEE Fig. 3o HERAU
th meA=u & A 4 Ao 7]
= WAz ol 7k A et hrzhe] Aol &l
A=A gom A, FEF B3I F HA
Hol= glovt ¢ Aole T &R EF
HEge |2 7RAIzEe] Wolzt ufe- A3
Sl E B3ta grite] xpolrt A H U

FAE F AHE, HE FE4F 2 AEY
@43+ G| Bl E Table 39 Yebith =
AL BAYA T et Aole JIMEH M E
N Zolz} gl A, B ZAME A
07} AAHAR (Table 4).

Fig. 6. Mouth cavity of breeding chum sal- a%;}quf}:: ﬁﬁi;‘ﬂ?)g—:l:“;i?
mon female. A. roof of the mouth;B. - = - : ’ :
floor of the mouth. 56, p<0.05; W/TL(I) F145=6.87, p<

Table 3. Comparison of the meristic characters between female and male of Oncorhynchus kets

in Korea
Female Male F P
Fork length(cm) 37.6-72.9 44.3-74.9
Dorsal fin rays 10-16 12-16 0.42 P>0.05
Anal fin rays 14-18 14-18 0.05 P>0.05
Pelvic fin rays 10-12 10-11 0.73 P>0.05
Pectoral fin rays 13-16 13-16 0.30 P>0.05
Caudal fin rays
Upper 10 10 - -
lower 9 9 -~ -
No. of gill raker 22-27 23-27 - -
Pyrolic ceaca 103-207 112-199 0.09 P>0.05
No. of lateral line scale 126-156 115-146 14.91 P<0.01
No. of vertebrae
abdominal 38-42 37-44 0.92 P>0.05
caudal 25-31 24-28 6.69 P<0.05
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Table 4. Comparison of the morphology of glossohyal, supraethmoid, parasphenoid and vomer
of Oncorhynchus keta in Korea. Number of individual are given in brackets

female male F P

Glossohyal W/L 30.95+ 6.05(39) 29.77+ 6.61(34) 0.64 P>0.05
Supraethmoid W/TL(I) 94.75+14.16(44) 86.59+16.07(34) 5.66 P<0.05
W/FL 132.56+32.40(44) 114.98+24.88(34) 6.87 P<0.05

W/TL(D) 99.28+17.66(43) 87.94+14.50(34) 9.14 P<0.01
Parasphenoid B/A 57.01+ 7.11(61) 54,17+ 5.41(47) 5.17 P<0.05
W1/TL 20.82+ 3.18(61) 21.25+ 2.63(47) 0.56 P>0.05

W2/TL 17.79+ 3.12(61) 16.94+ 2.53(47) 2.34 P>0.05

W3/TL 3.77+ 1.27(61) 3.95+ 1.23(47) 0.55 P>0.05

Vomer HL/SL 47.711£15.16(58) 45.81+ 9.14(47) 0.57 P>0.05
R/TL 21.58% 5.69(58) 21.89+ 3.87(47) 0.10 P>0.05
SW/TL 11.46+ 2.84(58) 11.87+ 2.78(47) 0.55 P>0.05
WT/TL 9.61%+ 2.13(58) 9.27+ 1.66(47) 0.79 P>0.05

0.05), W/FL@tx= ¢t7io] 132.56% 2 T2 2] 114.98%¢°l v]ato 3o},
HEAFZdAE =719 F(WD)eF 19 F(W2, W3)2 zel7h giey, &, F E7]9] vgi(B/
Aol A o] 57.01%, 30] 54.17T% 2 4ol AR HE7|7F & Ao 2 Vet

[

U

Ao E B ES dojg oFE ¥ ool o] FEAH Abe)7t fle(Beacham and Mur-
ray. 1986b), &gt wel 75, oj@e] e, A, 7|FA =] T AEFHY 4NN g
Atololl HE)A xto)7t 9lLo| olm waA yrh(Hikita, 1962: Vladykov, 1962: Beacham and
Murray, 1983, 1986b).

199010l Balgtoz A3 34t Ao & Uit Aol (Beacham and Murray, 1983)¢} b
R EA FRe] & wE, & A1, 2 FA=HYE /AL Uthe F& A At Aol
wjz| =ejn] = Hlo] AAddE v %“ﬂ ARSI AUt doje & Zo At JAddrE &
WA =g g 7R A EG A A =gn| 7t a3 geiA] o} (Beacham and Merray,
1987) & R 9] pol7k YN ¥ A} At} AFo]lE YePURITE o] 2& Apolrt N QAT A
olo Al Q& A A Ak AT}l ALQE Ut dojo] EAIAE & 5 AU A
e zpo]7} Aoje] o] el E dElx| 22 (Beacham and Murray, 1985b), ¥ 3=k
dole] e A 5AHL volo} A8 nd A7 e stele Azdnt

718X e Aol of 7] Aol w2t He xtelrt Ao (Viadykov, 1963) FAMAS], 4
o], &do] T dojo) H3le] Aol VEX=nEe ¢F BTN F1 39 7|ER v 7t &
Arr} 30~50%4% & AoZ dei4] &= (Beacham and Murray, 1983), & XAl A =
At dole] Z1EA =)= FelolA g 2bol 7k A FA] @Fshov Av]e FHe] ¢ Heolrt
1.38, Eol7} 1.48) = e}
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off @3 Hax|e] Ao 2oyt Qlthar o|okr| &) ol = ol @ rha AZbE A

FAFANE ZA O FH F AAE T R ZA G 2ol 7t AR HAG, AALE ZHolo of
3 Z9] Hj7} gRo] FAHLG FJom oL 4 zol= 0. gorbuscha, O. kisutch, O. masou,
O. nerka, O. tshawytcha's A& o FAME FFH o2 Yeptr 2 (Vladykov, 1962), “GAt=
ol el A F AFEFITY T3 Y ¥ ol (Smith and Stearly, 1989), ol &
o] 45zt Hef A Aol & EA A& £ AR YEIYT. RAEAELE Z(W1-3)ddlA Zo|7} gilen}
&5 E719] Hl(B/A) A AR 3 RAEVI7 E R E el

dol A FAkE HAo|(TL(I )l digh £ vl & 2AbE T 99.28% 2 Vladykov(1962) 7
ZASE A3l 94.0%9 A9 FA S YebiY L, O. nerkad] 106.0%, O. tshawytscha<)
108.0% Bt 22 gh& Yttt AFHdol(FL)ol tist 9] v]& 132 56%=2 Vladykov
(1962)°] 125.9%9} vl o™ O. nerka2] 150.7%, O. tshawytscha®] 210.6% X e A1,
A301(99.73%) % FAMEA(61.6%) Bt FHth 29 JALE Y FeldM T 433 v)=2§ 3
FE Ho do FASE s 24 F M2 Y FH(53] 3 Z9 Hu) = doF AT EF
A #AE F Yeh I ok B F vt

St Aol 42 Az Sy Aol (SL)el it & E719] Zo](HL)Y ¥l= 47.71% 2 Hoj7}
dojE o] FolA 71 2 k& YeEIN S Viadykov(1962) 9] A ste} vlashd -2v}e) dojn
o GE717F 9F 13.9%\ Aok = Sige] FL SLol g v E Yehle] 2F gtS vinsls] o
$4 O. tshawyscha?] 34.6%°l ©1°] 33.1% 2 FHA W& 222 Yeht 2 Agdne} dxjstn
AATE.

A Ao F£3Y ME FeF SL/HLES 45.81%°1% 0 Viadykov(1962) = $oi7} 68.
2% B AYAY By oF 22.4% EA Bty A, A 2 O. tshawytscha7}l 69.3% = 7}
2 e U o 2 Fuell AE 9 Fejxlolrt o] R A A Yehd AL nj$ Fu|z
& dolH, o2 JiMT7E e HEZ Bty AZE A,

Aol o} Fol FAZ oM HF, RAE AAE, oFF Fo] AR AF JQUT FL A
o7 AFEFIY T8 YAZA 28 BFoly #35 AEE F el QdEd, g5 e
7t &2 doje dojF FolA M A 18 FAI Y £/ (Smith and Stearly, 1989)}
2 Felu, 273 FA-ed Ao FARE 258 AT AT a8y £ Ay Aol el Ro]
A Aol FAS EME doll= o, 7o A4S g AP ES Basele 44EA.

T8 Yatel A= dole 19133 dEJAS 9l A2 g7 g do] 3% o]
B2 o] FRE Ao Z Bert AlFREHAN Y, BAH B3F ALY 1957HRE B 2%
BEY AT LA HAA AIZEHAT 2F 19703 FE 19907HA] $-2luzholl &= o 2ix}a dof et
@o] vF 3 JEOZRE =so] ZF sHol oA HUr] wFoll (B KERRSE, 1987) ‘@A
dof'Z #AHAE F e doje] FelH EAL dolry] X E F71HQ 2w FHo] W3ty
2 Az = At
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Morphological study of Oncorhynchus spp.(Pisces : Salmonidae)
in Korea- [|. Sexual dimorphism of chum salmon, Oncorhynchus keta.

Jung - Goo Myoung. kyung-pyo Hong and Yong Uk Kim*
Korean Ocean Research and Development Institute
Ansan, Kyonggi—do 425-600, Korea
Department of Marine Biology, National Fisheries University of Pusan
Nam - gu, Pusan 608737, Korea

Sexual dimorphism of the matured chum salmon, Onchorhynchus keta, have been
studied based on biometrical measurements and osteological characters. Male chum
salmon has an elongated and hooked upper jaw and canine-like teeth on the upper
and lower jaw. The ratios of snout length (SnL) and upper jaw length (UJ) to head
length of male were larger than those of the female, whereas eye diameter (ED) and
postorbital part of head (CK) of the male were smaller than those of the female's.
The ratios of body depth, caudal peduncle depth, anal fin length and adipose fin
length to the standard length (PBL) of the male were also larger than those of the fe-
male. On sexual dimolrphism was detected in number of fin rays, gill rakers and pylor-
ic ceaca, where as number of lateral line scales and caudal vertebrae of the female
was larger than those of the male.

Glossohyal and vomer bones has no sexual difference. The ratio of width to length
of supraethmoid bone of the male was larger than that of the female. The ratio of fron-
tal part to posterior part of parasphenoid bone of the male was smaller than that of
the female.
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