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27) ukgebAlol glotAlel alo,

Oncorhynchus keta®] 572 Wi

19894, 19904 129 9% FFT FehAIA AL AAZPH +H0S Wo} Yy 5AA
Tao @FAYDTL $3 AHG AN AFEH Aoje} 27
1. %845 4% 1.95~2.13cme) Aloji= Fiol 7
shslo} Ut
2. Aolel 3AF HolBE. TFo) WY B o/l F WgBe| WA 2aahy gyl 27
& 3~demel X Zsl7t R}
3 M. A2, A, FAE9AS) olhe A g—demel A HAs] Tohobet
4 mAA=ATE RoAF A oln) 1749l F717t 2shuo] Qon) Meln) Folq 7hg
e} gyech

NoooB

¢ oy (Oncorhynchus keta)= HElHF, S8 AAsty f-2vtet Faitez 3]st @
Zog Antddoj(0. masou), FANEA(O. mykiss)9t i Ao)7}(Salmonidae) o]
(Oncorhynchus spp.)ol &3t o{Fo]th(Dymond and Vladykov, 1934: &5, 1977)
dole Zol7t Imoll E3te dFolFoldAM RAAGE S 7ML o} LAl dNE F2 431
Yoz HFso] ¢, At Ael(Alderdice et al., 1958: Kobayashi., 1968: Hashimoto,
1974: Shimizu. 1984), Z3lxol9] #e}(Davis and Olla, 1987), 3l4(Sano. 1951: Irie.
1985 a, b) Tl tig & AF7F ot
Fefoll #e ArRe dole] AR e, 7 9] o] wha ey yiE Fel(Nomura.
1953, 1954), ¥ FA &2 A7 (Norden, 1961: Hikita, 1962: Vladykov, 1962). v 2 &
(e - 85K, 1968: Kang, 1974) 5 &4 A& 2 A% A4S s d77F ot 2ojr¢
FeATFE Ji4d 3 (Kanno and Hamai, 1969), vlE<| w<(Yamada. 1971: Kaeriyama,
1989), ZslAoj9] & efj(Okada and Nishiyama, 1970), zkx|ojo] e 2 (- 71 1993) So)
N, Z7IESEAC o] A e it Ay e ATl dEHoR vy A
(Kaeriyama. 1989) 2joll= 2ol 4 gl
B ATE Ao 27] B@Ael oM e] A ] HaHA S AN 7o) Bt wleln)
B AFE g ol o B K3 AL gxE & TE FANEY YA ATA 93
AFE BFAGATL 1991UE JRATHAY CGHA AolFe] Feh - B AP
(BSPE 00254 - 420 - 3)9] 4o Fas 3.
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o R, ARAYATE HETIATHY, AR B0 £ F BAFNREm o] 73 2

A9 el PAHE Fat
ME o

AT AR S 19899 12€, 19909 129 Z9E T kgl 9X3 T o) 3]
Aot 2 e A2 RE WS do] FhlFHaATA AW Ralaa e ga i 2
of| Al 3} ALE3 1.8~13.4cmE Q) fof &}, x|ojgt.

o] F2H 49 AL 7z 50~65¢cm, 60~70cm MG ow, FAHAFL olEF AR
(293cm X 34cm X 33cm) ol A FIA A AL 7|7 F £ 98~23 5Tt RS
2NEAAE 7Y HEeR OFE 209 1A 02 10~60nta)H Fate] 2&6le 59 waut
1A 3H% Hollister® (iili, 1979)& A3l alizarin red® A2S G35t 379 2aiage
w2 92 2AX) = S E A0 4 (Olympus, SZH)# drawing tubeS AFE3H )

2 1}

FAZEEES) 2 WIS (REE) : T332 338 F702 (cranium) & W32 (visceral skele-
ton) & o] FojX|n dojo] 27 TR FZ B Fig. 1, 29 vebd vle} 2},

Fig. 1. Development of the cranium and visceral skeleton in Oncorhynchus keta. A-D:lateral
view, A"-D": dosal view. A. 2.13cm in total length, B. 2.42cm. C. 2.75cm. D. 3.20cm.
an, angular. ar. articular: b, basioccipital: bs, branchiostegals: ch. ceratohyal: dt,
dentary: ecp. ectopterygoid: eh, epihyal: enp. endopterygoid: f. frontal: hm, hyoman-
dibular: io. interopercle: mt. metapterygoid: mx, maxillary: op. opercle: p. paratine:
pm, premaxillary: po, preopercle: ps. parashenoid: q, quadrate: so. subopercle: spo,
supraoccipital: sy, symplectic: v, vomer. Scale bar: 0.1mm.
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Fig. 2. Development of the cranium and visceral skeleton in Oncorhynchus keta. A-C:lateral
view, A'-C":dosal view. A. 3.50cm in total length. B. 3.80cm. C. 5.53cm. b. basioccipi-
tal: dt. dentary:epo. epiotic: f. frontal: gh, glossohyal: hm hyomandibular: mt, metap-
terygoid: mx. maxillary: n. nasal: op. opercle: pa. parietal: po. preopercle: pob. pos-
torbital: preo, preorbital: ps, parasphenoid: pt. pterotic: se. supraethmoid: sm,
supramaxillary: sob, suborbital: spo, supraoccipital: spob. supraorbital. Scale bar : 0.
Imm.

53235 47 1.95~2.13cm®] Aol F59 B FA3 Ad 2 mx=ju] 7] 17745te]
350 At FRei= Jhe ARG ¥ (parasphenoid). FtE (maxillary), X
(dentary)o} &3}3t™, A 7HF-(opercular)oll &= FM 7| & (opercle) The] $o)A wigd ooz F3}
3cH(Fig. 1. A).

A 2.15~2.18cm?] Atojol e B- F (articular) o] SAIRERE F&sty AA A= A
2%k ANMNF(preopercle)e] Weldn MdF(hyoid arch)ol 4709 Az F (branchioste-
gals)e] Z3 €t AF 2.31cm Aol FAFetE Foll HAde] AAtelZ (preopercle)o] F3te 1
T A FE Foll AxE AZ(frontal)o] 7 ARGz F3lE 7] Alztst | A ol = &}
M 74 & (subopercle)# IHA 7§ & (interopercle) o] F8stct. A4 2.42mm HAME FAZ &
9] ¥ FF(exoccipital)el, FHATF SR Eo ZrF(angular)e] E3EHn AMZoe "J’é_a
(glossohyal)ol H&&o 3dutd flo] owy =gy o] uYelr] Alzgct S
(suspensorium)FA A& Hx=2 WeAdF(endopterygoid) @ A et&(hyomandibular)o] %i}
stoh, f2EF2 5702 E713tck(Fig. 1, B).

A 2.75cm7t 5 d5F 9] FA4E (metapterygoid)e] Fatslm, A4 2 80cm7t HH &5
# % %F (quadrate). S (ectopterygoid) @, JYHRFEE olwre 7l1 FAZ
(palatine) & A &(vomer)°] FAloll &3}3t7] A|2slal A-F9 Z4dF(ceratohyal)o] 3§}
(Fig. 1. C).

Aol 3.02~3.20mm7t S FHAE 7MY H HFe] $1R)¢ 4FFF(supraoccipital) o F
57t A2, olojA HolE (prootic) ¥ Al 1FF(atlas)# oloj=|= 714 FFZ (basioccipi-
tal)el 23t HEF(symplectic)ol 42 F vixgtog Fdlelny, MdFdqe nAdZ
(urohyal), 32 & (hypohyal)ell ¢]o] 44 & (epihyal) ol Z3gch(Fig. 1. D).
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Fig. 3. Development of the jaws in Oncorhynchus keta. a. 1.95cm in total length, B. 2.42cm, C.
2.80cm, D. 3.00cm, E. 3.20cmm F. 3.71lcm, G. 5.53cm. ar, articular: dt, dentary: mx.
maxillary: pm, premaxillary: sm, supramaxillary.

Ao] 3.45~3.50cm7t HH FHE o] & (pterotic). ¥l F(nasal), ¥“dZ(alisphenoid)°)
F357] AFee 2L 13~ 15707 5 288 ga g}

o] Al7|74AIE YIRE] WHAEo| FHE ZAF7] A FslEd Hsle FIlEe &3
2 Z3str] AlFteby AA A Fele JeRA -2 o]t (Fig. 2. A).

A%e] 3.6~3.8cm7t HH Ao Z(sphenotic). “elF (epiotic), = Z (parietal)o] F3}3}7]
Al &}Ete] JFALE (supraethmoid) & A3 tiF&Ee] F2Z o] F3tHo gtk & o] A7jole M F
(vomer) 9] oj#x #35}7} &3 @th(Fig. 2, B). d#o] 5.53cm M= F74Fe) FHo| iy &
HE zt3o] FriE o] ¢ H UrH(Fig. 2, C).

oFZ(FEF) 1 EFL TR B FollA FHF FAHAZ AR FAMNEY 7Y HA B
= F4oltt, AAo] 2em AFSY) FEAF Aol 7t=vhd A By F4tE (maxillary) 3 &
(dentary)°] &38H(Fig. 3. A).
A% 2.18cm 7MAel= TS (articular) o] &9 SE-E Jehdo, A&l 2.31cm7t 9
ot okzzo 17)9] oluwhg 71X AetF (premaxillary)e) F3 5o Vel M3 2. 42cmY
© FetE N AF Soll 24z 2~370, 471¢] IR olwo] & lr] Al A% (Fig. 3. B).
detEe] ole W 2.31cmell A&o2 Jeh}r] Alzehy 7% 3~4em M HoNA A3 11
F7Vstel 7ol 3.67cm¥ W 77} Tkt sRAlel whebd T zfolsk oy M 4em ©]
2 43 Aol Aojrt 7hzl Fele) olwe] F3HETH(Fig. 3, G).
dotEe] ol e M 2.42emAd 2~ 3707 HEE VEh oj@h e wWEI ERE F 3],
o alizarin® 2 &7t &5 st Faetd FAtF ) £elHo) gl A Yebdd, X
Mol 2.42cmol 4749] ojwo] Hzx 2 Fasty] AlFEhY F3 £A o E5% dHe {%é-‘ﬂ
gon qIX 7} An sy W] el HFog g3 NIXE FdUt =rH(Fig. 3.
A% 3.7cm7F HW AF4etE (supramaxillary) o] FA4etEe] JRE 9o Arekow J‘ﬁ}
5]7] A2l (Fig. 3, F), A& 4~5cmAtoldl 3171 Al gich FAareba3a 2|2 9o ojutx =
Aotz ol 2 3~4em B A ME £ 28 Z718tE 43S JebATHFig. 4).

Aole] 17 Soll= o 9ol dHAR-2 MEF(vomer)H F F(paratine) Holl ojuto] wa)
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Fig 4. Number of teeth on jaw bones and glossohyal by size groups in O. keta.

B Stel (1) ole Aa EvbRSE ool wbekghth ek AT flef o] Aol 2.
8cm<l ZAAFE 2, 3707F vebby] Al zkeh a9l o] ojit e w1 2 42cmol Wehr) Al At o]
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Fig. 5. Number of teeth on palatine, vomer and pharyngeal by size groups in O. keta.
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Fig. 6. Development of the upper pharyngeal teeth in Oncorhynchus kta. A. 2.75cm in total
length, B. 2.90cm. C. 3.05cm. D. 3.20cm. E. 3.56cm, F. 3.78cm.

Fig. 7. Development of the lower pharyngeal teeth in Oncorhynchus keta. A. 2.75cm in total
length. B. 2.90cm. C. 3.05¢cm, D. 3.20cm, e. 3.56cm, F. 3.78cm.

g2 Z3al7) A&Fich. 23ke A1 55T wupper pharyngeal teeth) 9t 81915 (lower pharyn-
geal teeth)E9] WE3 EREP 4 A&FH 7| 8Z£0 2 At A% 2. T5cm WA E 4, &
QAFX71 7~6704 T3 a3 AtHFig. 6. A: 7, A). A& 2.90cm WAANA = 24zE 10, 9709]
8} AFA] of ol ol®E A e QF&e] #Feg Z3AK(Fig. 6, B: 7, B).

A 3.05cm WA E A F (ceratobranchial bone)ol 30 s1F27F A5 5A A ZF
o] A ze] FellE ZFAT, A ZFY HZFoll= ofF] AAFol F3stA] ot AAFI T F35 o]
AHFig. 6, C: 7, C). 2L Foll= 4, 3t AFA ¢ A7|7F F718 (Fig. 6, D: 7, D), A%
3.78cm7F S M I (epibranchial bone)o] =850 F4 2¢e] 484 4 E ol FAFA
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7} 2 8HA B} olwe] A 8} Q1FA o o == 2tz 13, 1270 tH(Fig. 6. F: 7. F).

3 3 A mel et )IFRe] A7V FobE ¥ ool e 10~177) HYE 2 wEv) ¢l
tH(Fig. 5).

SFH(IRE) : o9 = F9dle= AF 2 8cmdl] A ( supraorbltal)"] M A Fasiy A
2 3.2cmelA & ol 23L& (suborbital i infraorbital) o] Z3dch(Fig 1. D). A& 3.
8cm7}F ¥ $+F-Z(postorbital ; Smith and Stearly, 1989)¢] Vel 7] Al 2814 (Fig. 2. B), A
Z 5.53cmolM = 479 g BYS vk (Fig 2. C). & <ol YA13 ebdZ (preorbital)&
2ol 3.67cmell VERTE

HEZ(BMHF) 32 Pzl WY e =4 &3/t 1€ F 4 Ax Z3Eo

N

VEhE 242 53 (rib) 2 A%0] 2.42cm A ol EE 10707F 71 AR FA0R
YEelr] Ao (Fig. 8. A). A3 2.80cmZF HH 274 FF (neural arch) % %E%Lvr(haemal
arch)ol FAKTE kM A F31E 7] A2ty o] Z(EF) S XA 31z vlA| 2 27)9] A AZFEL g

U A ok A3 3.00cm7t HH v]5F (caudal vertebrae) ) d#=(haemal sp1ne)°] =3}s}
7] A2k | 3470 9] 5 o] YERdT

4% 3.20cm7t HH EFF(abdominal vertebrae)ol o}& 217 Z(neural spine)o] Ueh}
A ggal, mEFdE AT, o] Yi-E 23E 532 38ME T nhx| 9 87 9] B3
#ol| &7 (parapophysis) 7} UEhdt). ol A 2W A FZ o] FAZHH 9‘31541 FA A FA|
ofgF-7e AFIt T AEYLR FgH7| At} nlEF T v[FS A e F4
oF oA SHANEY 11THA7IA Y vjFFL T2 FrYgo s F3lHr| Azt (Fig. 8, B).

7% 3.45cm A= v|FEd HF, AT BT A7, FAE & 9¥o 2% F3ly
of vehtar, wkR)et 6709} H3F ] A4 Fo] #F33tH(Fig. 8. C).

M 3.67~3.71cm MAANA = ARA FAE A BE FA7F FFol Jdon T3 A+
Eago] n|3FEg war & 33 8S YA A FH 67] BRI IZ 4749 FH o ZE7)
(parapophysis)7} A2tk 4% 3.78cme] dojdll= ‘ﬂ”‘ﬂ F& FAZE vt dA A9
DHRELS D AAMNAY Bgo R Fosh(Fig. 8. D). 2 ¥ /‘“P%bﬂ upe} FA4)= Yz} E{MI =3
3 B3EY FE7V|E FFEo] A 4.5cmd dHoll= 23709 FE7)7F vElUY n)F3F F4 9
, H1Z9] A E G E7](zygapophysis)ZF &3ttt A4 5.53cm AT F=Ad BHE7)7}
webetar, I F5H7F gdete] doje] Fale) vj3t 2 wdao(Fig. 8. E).

v E(BE) A =u)e vEE 2 N9 T3 FHCRE o|Fo|A vlF(caudal skeleton)
o osle] A& et P35t AF WG 2emAF] Ao zloj= v)Fo] FahE A ko 177 A
Fo] Argu] F7ivk F3lgoh A& 2.31cm JRAll A Hz 2 3709 &lu)&F (hypural bone, h
3. h4, h5)o] =tii7] oz EstE7] Alzshy A QIR Fo) Aweke] RAHA v A (st
uroneural bone =& caudal bony plate) ol 33tth(Fig. 9, A).

2.42cm7F HYH AWUA el zo] FUHEEDL FHARE ADHR7R] 5709 sluSFo] F
ztsjo] YetdH(Fig. 9. B). A% 2.75cmoll A 6709] dlvl&Za AWA slv|E2 o) A3 &
o] dH=to] EaEy FEE A9 A =, A v AAFE AA B2t A 2.80cm A
Al A 778 Fe|EEo] BT FEhEo] Yely ulEd vi2 & AW A u)a 4 Fo] Yeldth
(Fig. 9. C). A%o] 3.00cm7}t =¥ FHA olaZF Fo] Yely n)|F e FA st N F <3 =
o] F3}¥ 1 WY B4ZE X3 4709 FH7} F3l5 7] A& H(Fig. 9. D).

wlooft i ofy

-
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4.
Abdominal vert. ' Caudal Vert.
Fig. 8. Schematic diagram of osteogenesis of vertebrae of Oncorhynchus keta. A. 2.42cm. in to-
tal length. B. 2.80cm, C. 3.20cm. D.3.2-3.7cm, E. 3.7-5.3cm. C. centrium: Hs. heamal
spine: Ns, neural spine: R, rib.

Fig. 9. Development of the caudal skeleton in Oncorhynchus keta. A. 2.31cm in total length. B.
2.42cm, C. 2.75cm, D. 3.00cm, e. 4.50cm. F. 5.53cm. cbp. caudal bone plate: cv. caudal
vertebrae: e. epural: hs, hemal spine: h1-h7, hypural 1-7: ns, neural spine: unl-2.
uroneural 1-2: ur, urostyle bone.

A% 3.45~3.50cm7t HH whAS MATH 0] NHFZ Alolo] 2709] 4m) & F(epural bone)o)
Yetta A3 4.5cm7t HE F3 59 FAE A AA n)Fe FHLE olo] BEL zHEA) 5
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Fig. 10. Development of the shoulder girdle in Oncorhynchus keta. A. 1.95¢m in total length, b.
2.42cm, C. 2.80cm, D. 3.20. E. 3.40cm, F. 3.54cm. G. 3.80cm. ac, actinost: co, cora-

coid: cl. cleithrum: pcl 1-3, post-cleithrum 1-3: pt, posttemporal: s, scapula: scl,
supracleithrum,

Fig. 11. Development of the pelvic girdle in Oncorhynchus keta. a. 3.67cm in total length. B. 4.
50cm. C. 5.53cm, adp. antero-dorsal plate.
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Table 1. Development of fin-ray and pterygiophore counts in larvae and juveniles of On-
corhynchus keta(n=30). TL:total length. Sec. secondary

Fin - Rays Pterygiophores
Caudal
TL{(cm) | Dorsal Anal Pectoral Pelvic Upper Lower Dorsal  Anal
Sec.  Principal Sec.
1.95 0 0 0 0, 0 17 0 0 0
2.15 0 0 0 0 0 19 0 0 0
2.18 0 0 2 0 0 19 0 0 0
2.23 5 6 2 0 0 20 0 0 0
2.31 10 11 5 0 0 20 1 0 0
2.42 10 11 5 0 1 20 2 0 0
2.75 12 12 7 5 3 19 3 0 0
2.80 12 15 10 6 5 19 5 0 0
2.90 11 12 7 6 2 19 3 0 0
3.00 13 8 10 6 5 19 5 0 0
3.05 11 12 11 7 2 19 3 0 0
3.20 13 17 13 9 5 19 4 7 9
3.20 15 17 14 10 8 20 8 11 14
3.22 12 17 10 8 4 19 4 9 10
3.25 12 18 12 9 6 20 6 8 12
3.30 13 18 12 9 6 20 5 5 10
3.32 14 17 12 9 7 20 6 8 11
3.45 14 17 13 8 6 20 5 11 15
3.48 13 17 12 9 8 20 6 11 15
3.50 13 16 12 9 8 20 7 10 14
3.51 14 17 12 9 8 20 7 12 15
3.52 15 17 12 10 8 20 7 11 15
3.55 14 18 10 9 7 20 7 11 15
3.56 14 18 14 10 7 20 6 12 15
3.67 14 17 14 10 11 20 9 11 14
3.71 14 17 12 11 10 20 9 12 15
3.78 14 18 14 10 9 20 8 12 16
3.79 15 18 14 10 10 20 9 12 15
3.80 14 18 15 10 10 20 9 11 15
4.50 15 18 14 10 12 20 10 13 15

9 (Fig. 9, E), A% 5.53cm 7Rl A} v]&Fe] Aol Hole] HelE 2HEHFig. 9, G).

A ZEFE) : 7FEA=ev & AR st= dol9] dYE (shoulder girdle)2 A& 1.95¢m<!
532 g Aojo| M FZFE(post-temporal), 43 & (supracleithrum), #F(cleithrum)e] 7t
v deZ Z357] AF3HFig. 10. A). 43 2.31~2.42cm AA = o] =7 FoAX 2 5719
7hEA=2u] 717} e, 2.8cmZt HE F55FE9 7171 YERLL, AHEE bl 7
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gl o] s} A7ch(Fig. 10, C).

A 3.2cme AMAANE HE FHoll 2709 F34F (post-—cleithrum)e] s HFig. 10, D). A
7 3.45cme] A M 28 Z(coracoid) ol o} F-EFE Fsh7] AlAEH, 3.50~3.56cm7t H
W 7l =g 27|17 A5 @dn, AWI(scapula)e] 9oz FI =] A, 4l F
370 AFEF (actinost) 3 AR F- o] 3tdh(Fig. 10, F).

A 3.67~3.8cmolA F3Z 8 F(mesocoracoid) o] F3H a1, AlEFo] 42 BF F3H,
3702 FHEFL AA} FaH] R 4 Je Yo Jehdd(Fig. 10, G).

QU E(BEEE) s X =gu] & AXsE LdiF (pelvic girdle) 2 XUl E X A|8te= 24 F
NE 71 =A FaEe 5709 Axejn] 27|71 A 2.75cmNA A AA F3atr] A 2g
T A2 3.40~3.67TcmMA AN QfFo] F3}3)7] AlFHeH(Fig. 11, A). A3 4.50cmol] A3
oz F&HU(Fig. 11, B) A& 5.5cmollA Al &7] (FilEAFZRE, anterior pelvic process) <}
A& (FEHR, antero-dorsal plate)¢] Z3st=lo] ¢hdg FulE 3t Ik (Fig. 11. C).

Azeu|E7] 9 B FEEEE) - 24 A=en] £7)¢ 5, KA = E AR gr]Fe] F3)
#}4& Table 11 YeRAA T

A=gu] FoA 7 AA V)7 EdEs AL e A =g n|oln §.&§ 2o (A 1.95~2.
15cm) &= o] 17~19709] mejA|=ein)Z&7|7t F3tElo] Aot A% 2.18cmY ™ 7R =g njd|
2719 717k Al RE Z3 7] AFstgon, o|g ez =ejv|dE 19709 F7) 2 (FhEE) 7}
Aol @ttt A3 2.23cm MA A HEoz X -ejn|e}t A =elu] 77} 27} 5, 6704 &
slEjo] veldth SA=gn)g Slxgjn) 7] WA 276 wat 234 o7k oy 1% 3.
2~3.5cmAtoldll 2+t 12~1570, 16~ 18702 4ol 2&bAl ot

ZpERguE A% 2.18cmdl Hzx2 E31E7] AlFste] oM otdlZ ZFFEUA Frlety
3.2cmE AFF Av|dME 12~14702 Hgo @) s vl A=ejn] FoX 7P =4
F35 8 A 2.75cmel H2E 5709 £717F dEhda 2 3 wE F7HE B oE A =gnje} v}
A Z A% 3. 2emHFol A 8~ 10702 ol 2o,

m A =gujE F7]27F A 2.15cmel A 19~20702 A4l €3 o] F A3 2. 31cm 7| A FE
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BL (cm) 2 3 4 5
1 ) i L i 1 L 1
Cranius parasphenoid supraoccip.,  sphenotic
frontal prootic epiotic
exoccipital hasioccipital
VORE [ ———rr———er———anf
parietal
pterotic
nasal
alisphenoid
Mandibular waxillary supramaxillary
arch dentary
articular
premaxillary
angular
Suspensoriua endopterygoid symplectic
hyomandibular
metapterygoid
quadrata
ectopterygoid
palatine
Opercular opercle
bones preopercle
subopercle
interopercle
Hyoid arch branchiostegals——-———
glossohyal epihyal
ceratohyal
urohyal
hypohyal
Branchial upper pharyngeal—————  pharyngobranchial
arches lower pharyngea] —————
ceratobranchial
basibranchial
epibranch.
hypobranch.
Vertebral ripb———— epineural
colusn haemal spine—
neural spine————
parapophysis
centrum (PRZ. POZ)}=mr——mr———{
prezygapophysis, postzygapophysis
Shoulder cleithrum postcleithrum
girdle postteaporal coracoid
supracleithrum actinnst
fin ray — mesocoracoid
scapula
Pelvic fin rays————
girdle pelvic bone
Dorsal fin interneural spine
fin rays 4
Anal fin interneural spine
fin rays
Caudal hypural-——-o
skeleton uroneura}~———
fin rays(main) epural
Orbital supraorbital postorbital —
region suborbital
preorbital

Fig. 12. Sequence of ossification of Oncorhynchus keta. Tip of bony element indicates the
length of specimen at which the intial ossification of each element was observed.
Vertical line with arrow indicate the length at which the full complements are first
ossified.
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Morphological study of Oncorhynchus spp.(Pisces : Salmonidae)
in Korea- | Osteological development of chum salmon,
Oncorhynchus keta in alevin, fry and smolt stage

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

Matured adults of chum salmon were collected from Namdae-chun River, Yan-
gyand-gun. Kangwon~-do. Korea in december of 1989 and 1990.

Artificial insemination was made in the field. Hatching and neasing were cassied
out in laboratories of the Yangyand Fisheries Institute and Korea Ocean Research
and Development Institue :

Ossification of bones of alevin, fry and smolt were investigated:

1. The newly hatched alevins, 1.80 to 2.56mm in total length. were ossified partly

on parasphenoid. maxillary, dentary and opercle bones.

2. The alevin stage. the visceral bones connected with feeding and respiratory func-
tion were ossified earlier than cranium and vertebra. At swim up stage. the fry at-
tained 3 to 4cm in total length. most of bones except cranium were ossified.

3. Teeth on the jaw bones, palatine, vomer, upper and lower pharyngeal bones were
increased conspicuously when the body length were ranged from 3 to 4cm.

4. Caudal fin of hatched larvae had already seventeen occified rays and developed

earlier than any other fins.
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