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A ol olFe] ey A7 |
o], Oncorhynchus keta2] I vFA gl zpxjo]o] &g

¥ 3 71 & 9°
B FAT L - RSO T AP L S

1989, 19909 129 9= S%v A HES doj=2 e 4GS do} FdFHd
T2} AT SAT A, F-3 ASAAAM & 2 3R 2 2ol He g paE gt

FAGE B GHe] 7.2mmely FHA, A45 | Fe] Addoitt B3R A4k e
480~531C Tt 33 F 9] Aol AAo] 1.80~2.56cmE ol #vhgd Wahg 2ty ulebo)
A . B3% 350 At Hi AF 3.56eme Ao FEHE 4HE] Festn Ao 7T~
11709 parr#=7F YEbt 2o (fry)7]o) o]&tt. 233 371do| Avhd Hit HAFe] 5.67+0.
53cmE A2ty B2 24 Feg i AEE (smolt) 7t €0}

doje] 7] ESAAL Y AP WstE v Fo] 1) A Rol7], 2) F47], 3) 2BE
719] 3HAIE v = AU RV E Aol ti@ FF0], 5% o], AnY v Fx7}
e =1

M =

o] (Oncohynchus keta)= $A01(0. tshawytscha), —E’—)\]—ﬂol (O. gorbuscha), 24| (0. ner-
ka), &40l (0. kisutch), A=tdo](0. masou)T# 7 Aol (Salmonidae) Fo&
(Oncorhynchus spp.)oll %3l oF2 S|P 4T 553 A4t (Dymond and Vladykov,
1934: & 1977).

Aol Ao A7)7) 1mell 238l o] F FollAE vy iy Fofl &8l T3 ASA (BHIHE
EBH S 7142 o] 2. WFE A7 dA = givh Aojol sl go] WAl v X &
7 8<% (Alderdice et al., 1958), 2] A%, WH Al7], BF3Hde Yl (Hiyama et al., 1972
a, b: Hashimoto 1982), Hel¥iglel § 2 o35 (Kaeriyama and Bunya, 1982), 2tet &
7 (Kobayashi, 1968), $3to t]xE& #8729 (Hashimoto, 1974: Shimizu, 1984), ¥3 &+
2 7t #reb(Nishida and Kobayasi, 1971), ¥ x/o]9] Al&(Hashimoto, 1979: Kaeriyama
and Bunya, 1982), xol¢] A3 (Kanno and Hamai, 1969), HlE2 22 (Yamada,
1971: Kaeriyama, 1989). Zstx]o]2} A& (Davis and Olla, 1987), Z3txole #el(Okada
and Nishiyama, 1970), 3 (Sano, 1951: Irie, 1985 a, b)Tol &g 77 o, dHH o]
Unl 7] 25 @43 Fefd AeH Wl Alo|o] BAE FA3E] sl B & AU dof A #EE
de 2o A&Ho g}

$2yele] dojd digt A= BX) $R(E 5. 1967 & - %K. 1968), Z7IAE EFH(% - K,
1986)ll tigh A A1 A7} lam, 29] Ao g A B (88, 1972), Aol Fo] YA
WAL B (ORERE. RXBWSE R, 1967, 1973)71 & oo}
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Fig. 1. Diagram showing the method of measuring body parts of Oncorhynchus keta a. alevin.
b.fry and smolt.
TL, total length: FL, fork length: HL, head length: ED, eye diamenter: SnL. snout
length: PAL. preanal length: YL. york length: YW, york width: OAD, length of origin
of adipose fin: OD, length of origin of dorsal fin: BD. body depth: OV. length of origin
of ventral fin: CPL, caudal peduncle length: CPD, caudal peduncle depth.
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FH2 ol ool FEpsHH AT - |

o FEANN BASAoN, AFFHE NG AP FUE FUT FohRel HAs] & 4
T EERET T

Mo} 57 PR AFE 27t 50~65cm, 60~T0cm WAL LH, Bl AHEH e FA
Yol AEYCE AFFAs AL FAG Fo) (2} 4,000/, £ F T FYF
W A72 AWRSE(293cmx 3dem X 33em) 2 $AFLH, Aol AT T FAFOKE

il

B A oJAE 9jste HEglolEaU(4ppm/1AZHE 3Y HHeE HIAY. FFEEFL
181/%-& A3t

a9 Ae A F 12870 242 THE ) 1 F 297HA]E 4R E e g 15U =

. 1% 2353 grixE 2~39 e R 10~20709) FAGS 2w 5% &9

o mPAP e A FELS A Hu)H oA GzHE AAG § AGA S} g BF, A
42 sk, Ralxiolo] Fejpde Wotehs I YATAY FRP F20E, 8
)2 A B3 A E g B, R REE $9 7] AFEE 1Y 5~
634 Fodstden, smolt7t 38 TUREI:= o SAAA FARSS AASHATE AHS7)3
F 522 9.8~23.5CHANT. Relxto] AL FELS B3 3 MU= 7Y HF R 1%
= 209 7tFo R 10~60mey H29 F&8td 5% XU 1T F 36392 (MY 1.8~
13.4cm)& Wgo =z 3t

A7l wE MY vskeE S Wyt Yehd BT AEET] A MEHE Ve
oz [, I. 194 Yol A3H(TL)3 FZ(HL)ol o3 52+ 59 (Fig. 1)& Huxley®l 4l
A2 (Martin, 1949), logY=Ilogb+klogx 2 & HE3II T

HEO B 7} 2ol 2L AAAY| A} 1/20 vernier caliperd AHEE o8 ~AAE JAA
u| 7 ¢] drawing tubeE AHE3H T}
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o] 242 7](Fig. 2, A). 4 X7 & AA 1243FF 0l = 8~ 164 E 7]l 23
U Aao)el ol29 (Fig. 2, B) 2 ¥ Euli71& A A 5do] v wixt
Al #tate vljso] Zkekr] AlZetk(Fig. 2, C).

6d Aol = Hlgo] ztet &2H7tr] Al (Fig. 2, D), 794 wiAl= 389 912 2& A4 H o]
7t wjAl o] Foll 1670 AFe] o] yEhdth. 8UFol= QtES w9 =7t BEEaL(Fig. 2.
E) 11dFelE= 40~4570¢] 2H-o] st 7= A4 Add dok(Fig. 2. F). 127 d+=
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Fig. 2. The eggs development of O. keta.
A. 2cells stage. 10hours. after fertilization: B. Morula stage. 20-24hrs. after fertiliza-
tion: C. Gastrula stage. 5days after fertilization(DAF): D. Embryonic shield stage.
60AF: E. Formation of the eye vesicles and somite. 8ADF: F. Overgrowth of yolk al-
most completed, 11ADF: G. Formation of membranous fin, 16ADF: H. Eyed egg stage.
23DAF': 1. The embryo just before hatching, 35DAF.

6270(38+24)2Ho] Wastn 7t 249 48t@o] A7) olg wiAe] ZolE 6mmAFol
o aF A A FolAH 53 vE] REo] $EAL) A4S UehY, 16Y4dE F9) 713
A=l 2e Fdd EA2E7F ] AR o] X 2 JhER =i u) 7t Yelde da )
dle d@sol Adert o] Al7le) mel7t GEelA E2)ga g =eu|z} wekain) male) 2
€ 2970°1H(Fig. 2. G). TAF 20UARE = F7hg AASA) F HeolME e 4e d o]
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=0 Sele) oF /29574 e, 23076 A wAs} wela (AL E 319C, Fig.
CH). 57 ¥ 3590] AU wials YRS A8 A JEAA Aets, B seude £ 3
Ar-2iule] 714 9719k B7)Roke] WA e u)z} e, Ha 22 ok 912 Fo X&) oo
5~670e) me) A eln] £7)7} Bv)akA erdth, SRR E SALES} U] Alzketel 34
< Wd(Fig. 2. 1).
24 % 389 (H AL E 480T) o 3 H8h7} dolukon] 43207 (WAL E 5310) 0l SR}

Pe = 2ot7) (eyed egg stage) Q) wlA7} El=d o] Al7|7kA] 9] HAL-EE oF 280 CH . vl A
2

2. 47 mE Fed

7t H-3}gt ?4_°1?<P°1(alev1n)‘_ 1.80~2.56cm Z7]o|H, Atigt ¢a3& zk3 npel] F9] glon
M FHEARUY 2 F dgEHAT FAREL 2438 S mu], X =gu)e} R =gn]d e
12789 7111%7]7} LERdTH 1111741]5—"4”]01]\_ 19709] &717F vebsth, 7FEA =20 ¢ w2 =2
ulE et MR =gu)e hER| =en] 8 TRt oA Al Atete] E7HA], T Rl A W
72 ol Y| GA - u| 9 H A =gu]e] HFHL 0 B} THFE 64~6571(43~44+20~
210k, ¢ o7k 0.94+0. OQcm(ﬁéﬁ‘F FHAZ}), #o] 0.4710.04cm(n=61)9] A7|F o
o, 2170] 0.1cm A¥F9] & {75 32 of o]27|7}7| 9] FEL T8 7FAa At
SMAYE FAR 2 sl 51"%’2% Holm wjH| o] EFH 1o FTH % 7tE AR
2 E7F dehr] Al e defgd oy gE-2 ofA delA] &rh(Fig. 3. A).

3} 743 == AAFo] 2.10~2.87Tecm(Hat 2.45+0.20cm, n=38)°] 1, E=AA 2] Z4AF 7}
FILF by BA =ev| e} fR| =eju]e] FFo] Yelhtar Zbzt 7, 10709) A =gv] F7]7} e}
dot Z1EA =7 A B A eju| e ogF EEsitt. ag]R| =i H sptAE] &4
o] M 7HA Wl A =gn|E7| Ato]d] A2 ZMAREI}E WEste] X1meju] FojlA o

F vehtz ok(Fig. 3, B).

23} 1493 zlo]= AAbo] 2.22~3.28cm(H 2.78+0.25cm, n=61)9] HH o0, Z& 9 &
A=efu| o] B2 —eju| = AFE] HaE o] Qla mEA|melv] & A ejn|x @ B8)x]7] A3
o}, mE|Ax=n] Fr]de 2709 gt westn, F, RA=gue FHE Ao ozt
(Fig. 3. C).

53} 209 5-9] 2P (A 2.65~3.23cm) = FEo] 433 FTEHALH vEE AR vl A 3
DAY, Z Ayl g 2FA Ho S0 11~1370, A =gn]q 12~157], mgA
=ejulol] 197§(10+9), WA =eiw]el| 670, k&R =2jn]el 7~1078¢) £7]|7t vehdot 7R =8
vl FRA=eju)eh me] A =eju] Apolol] o1 ezt ER bR T o}7] me]Aeju] e whAgjn2
AZA =] Urt. ol 7 e ojwo] WA, SMAEE TR HFH 55, nd 1§ F
X 3HA = zoje] A S o g 9ok FF, wiES A WA gt Aot o/
E4 % P parrFH7F BB ZNA T~871 FuldtAvnt A i =] AJZstcH(Fig. 3, D).

233 oF 30¢o] Ay Aol 2.82~3.39¢m(3.05+0.17cm, n=20)2 A0, ¢ 1/3F=
7} FgEtm B Jhrtbe] AR, oF 1/3H =& vheel] A AR Qlok YA = oA % up
chofl F9dtt. o] Al7loll = AN K-S A7 HolE W) Algit), ol o]wo] HdEis] £
T 240t SMAY = oo Fo] 5% FE YA uF e Fopd Mo Aoz 2.4
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Fig. 3. The alevin of O. keta.

A. Hatched alevin. 22.4mm in total length: B. 7 days after hatching(DAH), 24.0mm in

total length: C. 14DAH. 27.8mm in total length: D. 20DAH. 28.8mm in total length.
scale bar: Imm.
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Fig. 4. The fry and smolt of O. keta.

E. 30days after hatching(DAH). 31.0mm in total length: F. 35 DAH. 3.56mm in total

length: G. 56 DAH. 42.7mm in total length: H. 87DAH. 5.20mm in total length. scale

bar: 1lmm.
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CIE T

Pajg weh Bge o] AFH 2o dehd Foz #EY F 9ov, 7 xuevit $gHw
A el = WA maln], B Afo] @ malHmein] s AR BB AF 5B PR

8~1178¢] parrF=7} 3vj3lA &8-& oAt (Fig. 4. E).
B353% oF 35¢0] XU HF AFe] 3.56+0.12em(n=20) 2 A&e0 3-8 43| F551n
i4017\(1:‘ry)°ﬂ Tggt mEReev S7bgAtele] &F& ¢tos 253 RYgo] | 7|9 €
e 2/l 22 vigE 5~/ R FUHe. SR =elelE vt 7t 10 vehu & R E I 714
Boo] SMAEr wrgsln, 718 vk, ol SiX=Erlols SN AEV Qv &E ulE el 7R
wejul7t ER A o7 dof glom HZol = 7T~11719 parr§-H 7 YebdtH(Fig. 4, F).
B33 5697 ¥F 3.48~4.27cm W9l o] Xoly= @y TR offf i F9 F
& AA7 24 Fe-S wjof presmolt7]ol £0171H . olwj e} 1070 A%-9] parrFHE AS
d gfr|go g EAFr FHoldk FMAEIF ARSI, FAHRANA mejrtA]e] 5L
S W 3 Mojn A 2 ZAgkHo] AbAg}. FA =29t 7] F R =] S YALET} sty
R =) 7PgRtEdl S ¥ AR o F7]dE 6~T709] vir|r} Bttt of A
710l & Aol B 24 Fel A ¥ o 93t parrFH 7 A9 7hel A oz} &= A (smolt) =
o4 vebdoh(Fig. 4. G).
5313 37hde] A H Aol 5.67+0.53cm(n=60)2 k1, Aojxoj& HE9| parry
5171' AL 2AHY A S BEF) o Jefof Fela]x uirio A o] B&ol| A smolt7] o]
2, gl GA A8-ste] viokE Wz AojH o] 7o) £ Fof sl vixj=2{n] ] A
57] Q9] 712 E7](flesh appendage. =+ axillary process)= B5AE71¢ AdAAME
ElR] k=), smoltE v o] s S0zt Al7|dl AztEe o] Gl Hx2 vehdr] AlF
tH(Fig. 4, H). o] MR E7)= "xk AAA 54 (33 7~8cm)ol Hd A2 wjx]=gjn] 7|2 7o)
ohE A o] 10cm oo 2 A2k A9 Aoje] 9 HEY| 272 At

3. A%l w2 A3

B33 doj zloje] AL Fig. 3, 40 YERA nie} o] A3l we} 43
WA o), GaEse B2 AE2Ed (smoltification) s Y& Heja A&

Fsta BAE A Al A7l R4 BolE Ha smoltdlshy] AlAEHs Al 7)ol A A
o] Yetwth(Fig. 5).

Bazloje] Ha AL 2.27+0.19cm(n=61)°|% o1} H&-E 7}x] 2 1= alevinAl7]ol& v
A whg ZdolAdAe vehlo] £58F o 30Ut Ha AT 3.05+0.17cm(n=38)= A434 €
o} AR A Kozt A E D GEHe diRE A =1 53} 60 T2 oF 304 e A
A& E7h al e =Rt

E31§ 2047 "Ao] 2.65~3.23cmP W} H S0l 7T~8719] parrFH7F el smolt7} H 71744
8~1170Z 7kt

255 60U Aol BF o] 3.74+10.21cm7t B}, o] = A7) RAo] g FH T Hol2 o

7] Alzbsle WGakg s kA ft. old Aol Ao S 249 wjE 747 smoltZ vl
7] A12+gkcH(presmolt stage).

I % smolt7t @ o] A& o] wekx & AASAR RolF 90d A= Ha Aol 5

olr

“
A~
4

ook
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B2 Qol% oiF) FesH A7 |

M N rmeon waTEnd——— sea waren ——» . 67+0.53cm(n=10), 180Y Al 9.88~13.
R A Alem (7 11.88+0.95cm) = A5t o
T g A ol HEF 174979 AL A, A%
2 S0l Het ohsh 2ol 2 FAE e &
= 194 Rl 35y 23d=H 143 3.
N ﬂ//’w 05cm)7H# 2] alevin®HA],
! ol ZHE e ooko7 A HlWY wE
I _ AAS JERE A,
T e atter Hatching " guA gL b =l A2 )
Fig. 5. Growth of alevin, fry and smolt of On- o] stz A7 (4% 3~4emB 9,
corhynchus keta in aquarium. 3chA - HE A demAF9 presmoltTA

2 Eoj T owE AGE Roly WA,

zF dAld dolAe] HA(TL) the F3(HL), ¢H3(ED), F%°] Zo|(SnL), #EA
(PAL), R (CPD), "|¥A(CPL), 71&X=&n AAZ(OAD), Ha(BD), A =u| 713
2(0OD), WA =27 Z1dA(0V), BF dol(TR)9 FH(HL)o thgt <HE(DE), F50°] 4ol
(SnL)ell i3k v 434S Huxleyd] AoiA 42 o2 AE8 A= Table 19 UeRATH

M- T4 A% FAre] A E gAE G AT kakel 1.4562(t=12.
7787, p<0.01), 04957(t=3.6570, p<<0.01), 0.9431(t=2.2579, p<0.01)EA #544E 3
i, stage 194 Fo] whe A4S YehRD stage 1. [ollA A3 vlsle] = A4& Jeh

€

Mk -obd Aol st bEe) G2 stage [ oA @A kitol 1.39660.2 Wiko} 71

& 0.3582, 0.7006 2.2 =iz},

A% - Fol(SnL) : & 9 F Aol st 7HE wE FE vEhd ®7F FEeldth
_1

vFERR AT

A - FEAA(PAL) : AFd g dFAFL aizlojzt da-g zZka U stage [ A&
kgtol 0.8669. p<0.01)& Aol H8le =gom stage [dAXe A% 2 $4H(k=0.
9296, p>0.05)% AL stage Mol kgke] 1.11572 A3u} whE J3-& eERAT.

J 55 v}eEMY stage [ oA
0.5969(p<0.05) & ol Hla] vi-¢ =&l £x82 AFsirt stage T4 A4 22 Sk
=1.1885, p>0.05) 0.2 W& 43S WAt
A7 -dg@dol(YL), Z(YW) : 39| doje} 2L Hatg 731 9 stage [ NAw A4ts
o] kgte] ZHzt -0.4923(p<0.01), —0.6048(p<0.01) 24 HAAo| AHAg o] we} WE £
Art.

A4 - ¥ 1 (CPD) : Aol o3 u8 31 stage [ oA k@te] 0.4420(p<0.01) 22 7} =
A A4S woltirt stage 19 MollA kgtol zHzk 0.7532(p>0.05), 0.9162(p>0.05)2 A4}
54732 st
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Table 1. Growth inflection of body parts in Oncorhynchus keta. The single astrisk indicated
that the difference is significant at the 5% level. and the double one indicated a sig-
nificant difference at the 1%

[ (n=217.57) [ (n=80) It (n=66)
k | t | +value k It] -value k t] —value
TL-HL 1.4562** 12.7788(n=217) 0.4957** 3.6570 0.9431* 2.2579
TI-ED 1.3966** 8.8527 ,0.3582%* 4.9407 0.7006" 0.0235
TL - SnL 2.2126"* 14.4702 2.1789** 4.5432 1.0786" 2.3746
TL - PAL 0.8669** 7.7384 0.9286 0.7219 1.1157** 3.8956

TL-TR 0.5969** 13.4367 1.1885 1.0173 1.2069** 5.0463
TL-YL -0.4923**  5.2996 - - - -
TL-YW -0.6048**  5.2483 - - - -
TL-CPL 0.7819 0.8246(n=517) 1.3992 1.7325 1.1953** 5.4250

TL-CPD  0.4420" 2.5905 0.7537 1.8532 0.9162 0.8595
TL-BD 0.2982* 2.6206 1.6409** 3.3803 1.0641 1.4308
TL-OD 0.6126**  3.2942 1.5360" 2.0341 0.9574** 3.2030
TL-OAD 0.6619**  3.8117 0.7922** 2.9309 1.0389** 3.1120
TL-0OV 0.3220**  4.6086 0.9832 0.2100 0.9643"* 2.2739
HL-ED 0.8782**  3.7709(n=217) 0.1492** 8.3330 0.7331**  12.7095
HL -SnL 1.3936**  6.7397(n=217) 0.8508 0.5860 1.1185** 3.4548

A% -vY(CPL) : A% i3 o] stage . [olA katel 242+ 0.7819(p>0.05).. 1.
3992(p>0.05) % A4 FALE FA39 o0 stage MolA 1.1953(p<0.01) 2.2 wetg )

- AL(BD) : WA g Aol 4FL stage oA ofF =3 AL HoltrHk=0.
2982, p<0.05), stage [T kgtel 1.6409% A&o] Welom stage Il (k=1.0641, p>0.
05)9 4 g3 5474& et

A% - A= 718 A-(0OD) : Aol g SA=ein 714 Agle stage |14 kito] 0.
6126(p<0.01)2.2 - AL woltlr} stage [ oA 1.5360(p<0.05) 22 Wald o stage
Il A= 0.9574(p<0.01) % thA] =3 FH T}

A% - A 7182 =v] 714 A (0AD) : stage 1914 0.6619(p<0.0D) & M4 & 4%
Ehitir Aat wetA stage M oll4 1.0389(p<0.01) & #aetRc},

A -wix=ejn] 7)H A (OV) : stage [ 1A 0.3220(p<0.01) 22 7P @teny stage [
ol d 1A T4 JERHT7Hk=0.9832, p>0.05), stage lollA 0.9643(p<0.01) 22 =7
At

F3(HL) - AZ(ED) : 3¢ thdl -2 stage 1914 0.8782(p<0.01)& =8 A& Ho]
g7t stage [elMe, 0.1492(p<0.0DE 7H = AL Yl stage DolME 0.
7331(p<0.01)E A SAlA FA4R b3 e =) A4S Jehidtt.

T - F%0l(SnL) : T ti3} FF ol stage oA kel 1.3936(p<0.01), stage M4l
ME 1.1185(p<0.01) 2 W2 A28 Jehdch,

olde] Aol A A7} H3F G F5HMA Y stage [ oM Ao Aol vlsteq F

tio

U
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#34 dof

B

ool Fehety AT- |

A, FFol7t W PSS HEIAT, FEAFo Lt FELo], oy, AxE =A 4
sheith stage 1914 T34 4739 YFEE7t R0l A, g wro|u} astwe] B

HE F5ol, 384l Mg ve Srrh wain

2 o o

I

]

FAGe] Wb g @ zlole] et HolH(Salmoniform) ol Fe BRER ofyd} AEH ¥
A& Z el =9 (Soin, 1980), doje] MAAA L FAMNE Lbdole] HAAAZ I A FA)
AT EBIEERAZERT, 1990).

doje] &2 Hit AHo] 7.2mmE AFolH F HluH & d& ¥T EFEY 3.1~3.4mm(H
5. 1989), 549} 2.28~2.36mm(& 5, 1987), =avle] 1.92~2.14mm(4 - B9, 1983) v}
o 84 o 2y dREE 2 4E e 5L A AR A AFAHE XA v o
ZU sl Z2 R o] dojgl g o] F gk Aol & £ A do g g R3] §lv] wFof 7t
7} B2 Ee] e Hol I

dojiFe] dAle n A= §H 8 F T2 Rt 9 48 AIMH R3kgd & JEE v
(Alderdice et al., 1978: Heggberget et al., 1984), dojE 7RA Foolma}l 400~600CH 9
ol Yo HAMNerE Z=al(Groot and Margolis, 1991) ¥ Ao+ 480Col A 2317} A2t
o] 531¢CAAM &s3AT. o A e dojE o7 FAFAAY 100~162T(Groot and
Margolis, 1991) FA7iEole] 300CHF GRESIBMH#EE, 1990)2ths AU O. nerka
(Velsen, 1980), O. tshawytscha(Alderdice and Velsen, 1978), 2o GEHRFFEHT, 1990) 9=
H):8k ok v

doje] B3}l A& xoj AFo] 1.80~2 56cmHAE Awfv], mefv], EF5, vAX], BX%
Hzy & 48 71 ZAEoFY £33 2ol 2717 0.5~1.1cm B Ao vlgte] o zlom 2
& & o] FQ FAMEIe H 1.42em GREHFEAZERT. 1990) 2 2bdole] HF 1.62cm (EEiE

PEBIAEAT. 1990) ROLE Zith. dole] Abgrgel wigtol Azo] Zex Be) BEo] Ut A %,
A9 AL BB ol AY ATkt B3 Aol T HRL 2T LFYo) Ao gl Aol7} Ax
29 Yoz Pasted F9Y & YA vhele] MBIl HFF Ao 4ZuoiHt. o N
& 271 23} 4% wherel F9I9ls AL A Doje] RaRol st B dele] A9 50%0] o=
t 2 U 23 Qn 2 H=ejuizh s eie] AR so] Y H FL& 2717+ mm Wl 9
A o= me AFolRel Aolsh Aol FAbe $4E AU YA

o) REe 7 of 3027ke] vhet 4R E B F4E 37) Azkshed] o] £ Aol e}

= oto) 2oke) parr§HE FAKACIE AT Aold ol fel s AYlol ek BAoln 1
el 7 ol E olFel ¥ BR 88 ¥HYUoIth(Hikita, 1962). Aol Hojel parrFHE
8

T2 740 (Hikita, 1969: BMEIEFEHITERT, 1990)9+e 1 U Fel2 o] 7H&st,

dole= H AEY|7E £33k of IMYEAM FHeeolA 1~2dFe HFEE Yo, &4
(Groot and Margolis. 1991)° "]sted Far whelba 35 60Y $ Aol 3~4ecm<] HSolA &
F(swim-up) &5 ¢} 3 2EEZ niH 7] Azt ¢doje o] AI71E AFRE FF0], A T
Aol e vjAdY £E7F wetale 5o AF ¥yl gukEo] xpo] 7], RAlv], 2B EY) 9 3dA
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2 s & At o] F dole Bl Wehe St vide M BF o2 of 2 28 A A
4 Hxet Ay 1 Wsle $uksls A 52 v Fo] Hol(Fig. 5. Table 1) ¥t A FojfFo zjo
710l A 2oy 7|2 M est= Hel ) (LR - ARER. 1971: #bili, 1979 a. b: Kohno et al.. 1983)9} &
2 gepa *gz’rfcl%i‘?}.

Aol smolt7d Ho vtk Wzha At Aol H&g & ARMS @t o] F38lv] AjAsHE)
(Sano. 1951, 1954: Irie. 1985 a, b). ©] Al719] 27| A7 8emA$2 2 Age] I A i
st

2240 F(Coregonidae) ¢+ Foj4olF(Salmonidae) & ¥ &ele dAold oJFe AIAAF F
A 71 2 L3 K3 2ol g 2tm 9len 7|EA v g 7t 1 Q= A ol 9ol BEAI vhgst
I F2 A EAY v ste] 27| Hepitdol} 1 HEE 7|22 3 AT EHFSEHA AdFE o3 1)

A% d7olti(Amer. Soc. Ichth. Herps. Spec. Publ. 1, 1983). ©J% F2jo] 48], W43 54
g setatel 27| YALE olajat: Al ABEFE A, UstetH BAE FHa] Hete] 27)
grebatol thgh vl Qv B Eelet A A

lo
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Morphological study of Oncorhynchus spp. (Pisces : Salmonidae)
in Korea- | Egg development and morphology of alevin,
fry and smolt of chum salmon, Oncorhynchus keta.

Jung-Goo Myoung and Yong Uk Kim*
Korea Ocean Research and Development Institute Ansan, Kyonggi-do 425-600, Korea
*Department of Marine Biology, National Fisheries University of Pusan
Nam-gu, Pusan 608-737, Korea

In December of 1989 and 1990, matured adults of chum salmon were collected from
Namdae-chun River in Yangyang-gun, Kangwon-do, Korea.

Artificial insemination was made at captured locations. The fertilized eggs were
hatched in trough incubators and the larvae were reared in laboratories of the Yan-
gyang Fisheries Institute and the Korea Ocean Research and Development Institute.

The fertilized eggs of this species were demersal and separated, and red in color
with mean diameter of 7.2mm. The hatching took place from 480 to 531 degree(T)
days after fertilization.

The newly hatched alevins were 1.80 to 2.56cm in total length with big yolk and lied
on the bottom. In 35 days after hatching, the alevin attained 3.56+0.12cm in total
length, and absorbed the yolk completely to become fry with 7 to 11 parr marks on
the body. In 3 months after hatching, and the fries became smolt with silvery scales
haring 5.67-6.53cm in total length.

The early larval developments of chum salmon could be divided into three stages ac-
cording to the changes in body shapes and length:larval stage before swim up. swim
up stage and smolt stage. The growth of snout, trunk and body height to total length
were faster than other body parts in swim up stage.
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