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Studies on the early life history of the chum salmon, Oncorhynchus keta (Walbaum)
going upstream into the rivers in Fukui Prefecture, Japan
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SLEOMPBEEREOX > & LT, R, M, dhal (& ) 12007
NI AE 20 ~ 3lmm (KE 19 ~ 27mm) (FHFMICE 2D, LFREER), 510705 I8 BRI S iz
L5 BB E TT, IR S 72 ) RO TH® IS, R oH 25 (REH 23mm), FHI2 -~ —
7B, #b ) TAKE L EBOBREDERILT 5.

HEAIIA R 28 ~ 34mm, F L SWEBOIRET ETTH 2. 2 ORNOIRDO I IEDEEREA EBAL
L (#) 28mm), FIKERRBEOLGR 2 EE LIEREMICAS. MAOZ T2~ 4 H (Kii 65 ~
128C) 128, WERIELLRETT S EEDbND.

AN SRR 35 ~ 75mm, WSO b E LM OEHILE TTH L. B L2ffn% <,
2~ 4 RIS R 2 OOt g o OKiR 87 ~ 128C) T, 2~5 FiZiffE (ki 50 ~ 196C)
T AEFE 25, B0 RBWMETIC5AE L, & 39mm OWHEERELE, 77 = EFEPERL THEL
AEN MEAIEE 5. BPEHITR R C I RO, WA CEIOREROETERERIETH 2.
TR R 76 ~ 110mm, Z OFHHICNERE R 2 EOREREAC T LR IE A E W CAREI2 7 .
WFEXIRFER RO 5 AEH, Rz SIS E~EE L, AR ORBEAFICEITT 5 L b,
Xy O i o BRI R I LTI L, oK ETE # T AR 39mm T 28, 45mm T 38, 48mm T 5 i,
53mm T 6 i, 68mm T 9L S5 25, KIKMTIEZOBRUTE  BREHTZROEN L HN 2R L7
AHEE R TT O I, BT O RER I LIS E RS (A S AL E ToAT)

PO LEDIZHESTS 25, 2OEBIZOWTISHOMFTPLIETH .

F-U—F:EHEAI, b, PREESR

[FUHIC

7 Oncorhynchus keta (Walbaum) (& It K3 D 7K
WAL oA L, BHARIC BT A8 EFEEkom RIZARFE
FERCIEFRR)N (A, 1984),  H AR CId e IR E
BIE SNA(AKRF, 1981). Hiiz L )@ EHIIc =
DI B T ERIAIIICE L D RMEES M S, H AR
O i IFERACE 2RI LT, JLE D 2 £[/I
X4 &1 (Okazaki, 1982), fRHBOH 7 idmE ICR
35 &b (g, 2006).

RIEAI AN O R IERIZH D (N36" 1), dbifEE
& DR THRIS BILIALE L, )INE T _T H AR
AT 5. BUFE, RO 7 FEIT s L Tw
L, ¥R omEIIEEN, UEEE, 1] (=
FRTRAN) 7 & THIREIID A S L5 (SEFHTERD) .
WFN T EROWIHZ > T, —RHUEEE )~
7 MR OB E DT D72 (1979 ~ 1999 4F) A%,
BARIEED LR, BlifE, BRATIEZOMEME HEY

& L72id 4 < AThb it T 2wy (g, 2006).
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(1958), Jwili(1986, 1990)5 DFEL WIZELRH 5. L
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LR MBI R D R B L Bb N BRI DY )
AT LIZOWTIE, D2 HE - #2805 (1984) 72 &
DAL A LN, RIEOH 7 EIFOMK &4
BT A7, B BES O, 2006) I2#t &, &
WTIEEZOWIATERIZOWTHE L 72w,
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L O S0 & 1572 SEERINIC &
Liwbihs, LikoFERINO 5L
oW TORTER 2 BREN
AN, ToFMELELL:. §F
Kifild9~12C <, FEHD2~4H 12
AR L 72 RIR O e o o0 22 UK (£
i) & CTREE R Do 72 m
—75, BRI CA U725 BT rE
J (3t 8% 38.5km) & H I (18.0km), JUBH
IR (R, 1163km) T, /221
5 ORISR T O T O B
WO A & =5 (THRE3.58 km?) M s,
RECENENRAEL, MR EH(KL,
st1~ 10).
EARIZTNTI0% RN~ VEiHIC

Bl L8, fkog@zsbiL, 2 S L.

DILRERIFF i % B~ D SEFH Be i & f)
SE L7z LTS & MR EE o B o BRI (RAREET
AAEEEDFEATA) 2 STRIML, 7UHF) ¥ Ly FTH
BREBB L, REEWEBOIFE R OERRICHE) 6
DRI OME M2 72, &SI D EBERIE
R, HNEDI L 2 BEEDE R

I A SR 0 FE T B X 73 & 44K 13 R 1(1986,
1990)2 &1L, Y7 IO SMbikOSREER % 7M
W, e, DG E R ICX L, ®R2EE
FbhE TR E L7z

faREER

A FEMICKL S EREEBORBNEE
1. £ (Alvin phase)
(1) &F204~224mm (fk£19.1~204mm, S1LIE %
DSHIEIZE D, #1, K2A). HEIIREL, M
HICKFTIROKERIVED ) 2 b b, ZORMEIZIZS
Bo/NBER & DI ORKENMERD 5. K iEI1L T 72
KT, HIELBRBICEEOFEIEPEL TN,
(2) 4£267~320mm ({£E230~286mm, 5 1L#22
Hos5Pkizks, k1, K2B). O, JED
INE—ER Y 1/3) LS A, RN < BaERD DA
L, H#IZZ->T6~ 10 HORELD/\—<— 27 HH]
NGO 5 (K3). 5 L JHEEIIIEHED S 13T BEL 72,
BRI, MBI ENOOH HH, FEERICIX
FELTWaY., EHEEORMIIIREGR&IEESS, E
FEIIRFED PRl & R O L M2 725 Ar5 5. 11
FORRIEP RIS T 2 B & E b, IRER,
LHAEIITRE I KT 4(X4A ~ BD). fFAH=®
D345 31lmm (K E 27mm) D6, 751 (12 ~ 14 5%)
LERE (13 ~ 16 5= ) OEESRBANITIZERUEL -
2. fEfal] (Fry step)
(1) 4E336~372mm (KE278~337mm, »1Li%40

64

"

Nkl
iy

i’ i §

T B e i
B : { TIBT (13} LU
W OEOm

SR AR (st)
" 1A 2 FITH 3. KESNTFR
4-5. NES)IBF, 67 AEE)IFO,
8-9. FAOMBEDELEES, 10. ZH#E

Ho4Ptizks, £1, K2C). Mo D) O,
RE29mMmOE, JEEROIIE 2SRRI S I, xtfiE
DRELEDE R (WEE14A~155c, JEEE105) 10T 5.

WZHEIN L (K3), 205 & FER % IR ANE 5 .
FlhgldiEpc, TiEL BiEL OBEMTICEOHR
DA A, EIEIESEAEITIER L, A HIX13~15
TELERIGEST, BRI FZEE SN TR, BH
I, K&k, FREERI & QIR REIC VRS
% (¥ 4A ~ BD).
3. ¥l (Fingering step)
i (1) £%K405~433mm (KE337~365mm, 51t
HBESH D 4EIC & B, £ 1, M2D). RETK <,
AN S =< =7 H8~11EDH 1, THEI/NETAEL
95, Bl RBICROREISAL, oL
tHThbH ZORMOKRENDSMMOE, FiE L ki
& DM OMBAT T (BAEET T ) (200 A 8% (8 o J5i k)
AT AH(K5A). HEHIISMEEREN 21% TH -
72hs, FORBMIZHEAL, ZOBHOAKESSMmMm?
B K (2819%) 1272 (4 A ). IRFEIIZ SLERD
8% T, K3/ MmO ER S L(1X14 C), Jail (1986)
TR A EAIMmOE 7% T—EIZ R 57D, AHERT
AR ESOMmPLRE & Bl i/,
(2) 4F460~547mm (f£F391~459mm, 5 1bi%
SOHD 3IEIZ &k %, £1, K2E). C OF DG
O, HEHIIMm TESEEELE) L)1k 1§
I SLEZNI0% TH - 7285, o ofE
#45mmTHRA (18% HifR) (7% Y LAFE—E Ol & 7R
L7z (H4B). L3HEFORMmITIREHZEIEL TW i
W, PEARIIESMUERY 7% TEoBE KL, #hE
47mm DR K (13 % Hi ) 12 3% L LLEEE A L 7=(
4D). Ja 1l (1986) 132 2 & 100 ~ 120 O EH—%E (9 ~
10%) 127 % &9 | O BSEAREIIAR39mm T2 H,
R £45~48mm T3 w2380 L 72( X 5B, 6).
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&1 AFEY 7 HHAOHKEEME

REH FRE [ EF Y] BMSRE
Megoas"| BEER BE#228 L %408 #Ei58H #E#s9n Me#1318 #{L# 1408
Bk 5 5 4 4 3 7 5

®HA @E Ty fEE Ty @ O T| @E 0 THY @E 0 OTH o] i i) Ty
25 (mm) 204~224 210 i 267~320 306 |336~372 350 |405~430 418 i460~547 514 i 642~864 720 | 860~950 900
& (mm) (19.1~20.4) (19.7)i (23.0~28.0) (26.6)| 27.8~337 30.3 | 33.7~365 350 ;39.1~459 433 : 545~67.7 612 | 750~825 783
GRICHRT HHE(%)
WE 202~227 210 i 228~260 24.1 |243~284 26.1 | 264~297 281 {275~278 276 i 243~279 262 239~257 248
*E? 91~113 101} 83~122 105 |154~169 164 | 154~184 168 i 17.3~189 181} 150~189 175 | 172~195 185
RWE 56~78 64 | 71~81 76 | 78~89 84 i 78~90 82} 66~74 7.1 66~73 6.9
BWHE 143~174 154 | 145~162 152 | 145~153 148 :17.4~184 178 i 150~19.3 178 | 176~199 188
thig 59~63 61 i 79~96 86 | 92~110 102 | 9.1~110 100 {104~11.3 109 i 105~117 1.1 107~115 112
B 66~78 74 i 12~91 80 | 7.1~97 83 | 80~92 87 i 81~84 83 i 68~80 15 55~6.7 6.2
LtEE 66~74 69 i 76~112 93 |101~128 120 | 100~132 116 { 11.5~127 122} 11.1~132 120 10.4~12.1 1.1
wE 40~49 44 } 36~48 40 | 39~53 47 | 43~59 51 { 46~52 50 47~59 19.7 5.2~56 54
BRI P 49~63 55 i 54~67 61 | 62~86 76 | 74~89 82 i 77~89 84 i 7.1~89 78 75~82 79
HHEEY (R&EBY) 12~14 128 | 12~14 130 | 13~14 135 13~14 133 13~14 133 13~15 136
WEEN (R&HY) 13~16 140 16 160 | 16~17 165 16 16.0 15~16 15.7 15~17 15.8
HIRES 11~13 123 14~15 145]| 14~15 143 13~15 140 13~15 14.1 15 15.0
[ ES 7~8 6.3 9~10 9.3 10 100 10 10.0 10 10 10 10.0
| bt 13~15 143 17 170 i 18~22 203 19~22 20.4 20~23 216
HEPYE 120~150 197 i 87~147 1323 120~180 156.3 130~155 1442
BEEH 1M~12 18] 11~12 118% 11~12 117i 11~13 1.2 11~13 116
HEOHE HY — AR L L #ZL L %L
VASE e’ . 4 0 6~10 8.2 10~12 110 8~11 9.8 9~12 110 i 6~11(WE) ., DAEEHE HE
BOMHL L L il RESHORE(RE): BLARLES | E3:3.33: ) BEhREES
WMEDSW/A | WEEHTHRN | BRBELL HHREHRE EHETARRL
tonopBit WMOBELES | AMORARES
3
- P ERDE BEy- WPEROTRI

1) : SHEKRI~12°C. 2) : BRED3%EMR<

H2. 45 ONRREERE (A~F RV KRIER)
ASMEFA.2E204mm, B:F A SE#228, £2K30.0mm
C:HA. Svib#408 ., £&355mm, {E&K33.7mm
D:RT#A%IA ., SvE#588 . £&43.0mm, {E&36.5mm
ERTEASI A . Sb#89H . £/&52.0mm, {£&K43.3mm
FRTEA%h A . Sb#1408 ., £875.0mm, {&&K64.5mm
GisALh A, SE#1498 , £887.0mm, {&&K76.3mm
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(3) 4f642~788mm (f£FE545~677mm, 51bLi%
HOHD 7ICIc Xk %, #1, [K2F). T i 5 Vi
PEALL (D FEL), By 7= ORIl ERL

THEBEEIFEALL, XEL MUBEEL )RS
B, W= —=7 L R DEE L THELZZHEES &
% (3). FHEoORMmIIIREEFIE L2 WME
B MABIIMT A2 TS ERIEL LY (KE
SmmOEERILT S, K7, 8). okl
mL, AES3~57mmT6 fii, 60mmT5 §F, 62mmT
7 B, 68~69mmTI #i, 70mmTIl B A 5 4, Hil
o1~ 28O ABRE L, MIXTEIR( TG ) CTHET
5("5B~D, [X6).

# 4£86.0~95.0mm (fA£76.0~82.5mm, Mtfﬁa

H4OHDS5EIZE A, F1, K26 ). SHTHA I B

:ao? . ‘

I&O; - L] -
- . e . . ® . . .
P 180 .' .’ LI * .
s e . . . * *
B qa0) * . . *

I, N M .
120 @ ® * .
40 50 &0 70 80 90 w0 1‘10
& & (mm)

7 Y riMaOkR EMPIEROZEL

25 l

B 2 % 3, 'o'.fl' o e o
o o % e ® °

] 15 .. :w-
¥ .

10

30 40 50 60 70 80 90 mm
*® £ (mm)

8 YR OKERRICH S BREBOEIL

B H ), LA ORI IZREGREEZBR TW5
KB ARENZ SR, /S —~ — Z 13528k L,
TEEDSLinEh & REEDO R EALT 2728, 2N lsto
e CAEIN MIh A, ZORICHETHE R
GORREIEAE T L, (ZITMA & F USSR 5
(Ja1l, 1986). #EOREEHEILA RS mm TI0 ik 5
N 6), HLED 1 ~ 28D AEREL, MIXTH &
) THE LT 5

D EoiERED S, FAFHRIC L DINRERE L oK
FEREREORNMELY, AREISHE L TED 5 L,
OD X H2% A, JFIL(1986) 12 & AAbiEE T D+
(BAEEZRRICHE ) REOKBICAERT 207
OMMMFEBE RO % LT 5 &, HBETIHTHIN
2 SHEAIANOBAITAMERE28mm THIE X 1) Smm/)h &
<, WROHEFAI D S AT I~ O BT MR R3S mm
TI0mm/h & <, KRR LI O EBER 2 L
RoIZHEAT LTz, Rk EANIERIRD W 7 GifiEf
IZoWTh &SN (k).
B I OWII - W &R o Wy fa A
L Ml (23D st])  TFimlo /g & 7R
1% © B o300mT, 1992~944ED2~37 12 7 It o fiE £
DBRRE SN (F20st]). hEI i312~38.2mm<¥i’;3
333mm) T, W EHOMNEIZEEICRNE ATy
720 AR S — < — 7 h9~12Mi B 1), %@T?ﬁ’“ﬁ%ﬁ%@ﬂ
ML, BEEOFEFRIIIERIEL TV, Bo
Bild 2 HERIIIC Y72 o T 7e (£ 3). BERITVTRLD
FELOPHINE D T, HiNEOH LHNORRER LR
TEAIZERL, KiEIZ65~90T TdHh - 72 (X 10).
2. BN (K230 st2) THIBOEFNKETHET
19924F~1993 4E D2~4 H 12 6 IEOSIHEFASEREE S L7z,
(1) 2 HIZHEN - KE287~330mmdD3 PLix, JP#

TS, RENISRA G AR, KiEOES
BAEBIZEL Tz, =< —271310~11ATZh
5O T A MR E S . ARII16~18TE 2ERK
T, @D FAER ST, MRS Tw

it ] fa
REER M ER|g TR T
BRE D RIR [t
D: WA R
LI Djlt'.\‘r P: ol v NS
18 P = B i :
I
2 2 B i o
BRI ]
B E m HL:BAEH [BDARELH
A THBEA :—F A BDAUJL DE:BREH |uiL: ELERL
= & ;V e M
T e Lol o L xhelial vl ol
& (mm) 20 25 30 35 40 45 50 55 sn 65 ?o 75 30 85 90 95 100 105 110 115

9: YT AEERDRERRE & ENER
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10 @Y rHfA (L) EZ0ERRE (F)
5K 38.2mm, 1993.2.28 #%¥l, & (st.1)
F TS (JGEHSE, Bb-Be #1TR, 1993.2.11)
KED: MADERM GEICEPRY & ->7)

1 HIOUr#a (B) EZ0ERRE (F)
k14K 33.3 mm, 1993.2.28 %4, M (st.2)

T Fiis (5EATAIE, Bb-Be #5178, 1993.3.13)
KD : MEADLE R

12 AEEBIIZRATEFINOY SH#EA (k) &
ZOERIRE (T)

5K 34.0 mm, 2006.2.25 #F4, HAH (st.3)

T TS GRFEFETRSG™, Bb-Be #5478, 2006.2.25)

KED : MAOERM GES ISENEKS H > 7-)

68

72(4 11 k).

@) 3~4FITHEN 7 FF402~470mm D3 LT LR
D DIMLE Y FEEPLCLRE L, KEIEL, B
RIS FAE L, BRI TH o7 R

P ~14HA S, ZO P imia z WA E 5. gL
BETHE LA, S EX17~18T F 2 I EE T,
LFHER O RG H IRE R I E L T,

Lo HEmIx, MINof & Rk wInd fE
LFOPHINEY) THRNEDOD Lkl AER LK1
T), KiiZ85~115C TH - 7=. X i o 4Pt (ff
£ 33~47mm) ® . KERREO N 7 u v
(Ephemeroptera) % b ¥ % 5 #i(Trichoptera), . A1) 7
#f(Chironomidae) T, Fl 2 & Y H, HE IR &K
HThHoTe.

3. BRI R & ZOWM IR R (£ 2 - 3,5t.3 ~ 8)
(1) k) 0 A AT (st.3) A& 340m
m®D1 L2 HIZHERR S L7z PR IZE IS 1,
BN, S—~— 2713 13 HOMHALTH - 72 (
12 1), BRI O KIRIZ 80T ToA& BB IE Lt
RHNEFEETHo 72 (12 7T).

(2) ARFEH IR O K FTFM HAME T (std) & T
Uil SLBEEAE T (st5) 4 F12 1 (std) & 8 L (st.5)
DN, BIEOEEIZISmMm TR A, BEOKE
1$30~59mm THEM ~ AT LM CTh - 72, BERHEEIE
AFE48mmT1 i, 49.5mm T2 i, 53.6mm T3 fid -
72(146). KiEix#FnZFNn96T (std), 95C (st5) T,
IO EEIIKERKOS FuvEL b ET IHH, L
AN O HRPETH 72 (5 4).

(3) AU T I OIF R (st.6) 4 HD 6D
1331~ 36mm THEFA ~ R LM, $RA R D KR IE
128CTHho7z. AEMIIIAE LAY A (K H~L)H)
THD LN TW/2(FK4).

(4) AT, BT = EET (st.7) 1H® 2L
DH B IEIEMAEEMOMmM T, IPED T 2 JEEI
A L, NS o, rREl & ) 2R ) 128 —
X =7 HBIMEAR S Nz S PEEEO BB R
L7278, ORI R ES T, MK
X16~18 T F 72 HITERE T, Bib WS Tw
o 7z(M13 1) o 1Rk, AEE HICH
L THo7zns, IEMPFaEMIN ST Wiz, 2P8E )
HESBIZ G720, RIfREOKIEIF42CTH - 72,

(5) AT M 3T > 76 A A s (B T 9 PR T o
WA, st8) ETH B A2 HITH200E, 3K
20UE, 4 FIZH50UEE A, BRIfEE O KIEIZ8.7 ~ 12T
Tholz. 4D 1IIEHFERESOmm, FEIFK<,
FHEEETH o LAMEMIEERAa 2w, /-~ —
ZIEEEICHRLZOBEL RO N o7z (13
). BRSNS A L, AT E L
Tz BBUI20 TR <, R IXIE ETH R
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ANRGAO - AFEOERRE EHHADKERME., £&

X 2: BEHEROAIIEHE. AFEETOTTHHADREE

MESAA| HA I!&ﬁ(’c ma("c{mﬂ&{ﬁ&(mm) RERE HEFABQ | B [f8co]| k&) mmnlumm) SRR
st.1 |MITRRGBE~METE AOAS1SmE. Bb~Bo| o4 5 | AWENSEAREET . ADHS19m L BHE)
1992.2.3 |10B¥tE 90 1 38.2 AN 2006.4.28 [10BtE 149 95 8 30~59| mmm-mmsmmm

1992.3.15 |10B5E] 105 0 st. 6 AEENTHGTIOND1km L, BcB)
1992.3.28 |10B¥EH 100 90 1 38.2 AN 2006. 4.18 |14BR 12.8 6 31~36| HAN - IHARY
1993.2.11 |10B¥68 65 7.0 4 31.2~33.7 A st. 7 AEBNFAOOARBMEBIELBE BKkDH1/5)
1993.2.28 |10B%tH 110 65 1 31.8 i3 E] 2006.1.30 |18FEH 35 4.2 2 30,0 l Lyt
1993.3.13 |[10B%LE 65 65 O st. 8 BA OZEMEE (A%, BK, BKESRECREL)
1993.3.28 |10BFtE 140 85 O 2006.2.24 | 11656 8.4 8.7 #3920
1993.4.11 |10B568 140 80 O 2006.3.9 | 11658 59 96 #4920
st. 2 E"'Tﬁ‘*‘ﬁ"'*‘ﬁfgfiﬁif’”’““55°°“‘i~B"‘ 200647 |15B6EE 112 120 #50 380° | AWIMISIAN
1992.3.13 |14B%H 85 6.5 1 40.2 R st. 9 BEAOGEMERE (EF. BR, BKESRBREICAEL)
1993.2.28 | 14858 80 3 287~33( A 2006.2.24 | 14B5ER 9.4 99 #4930
1993.3.27 |14B5tH 160 115 1 47.0 LUEEap b 2006.3.8 | 11BEE 95 103 #$430
1993.4.11 |14B5t8 120 75 1 44.8 A% R 2006.4.7 |128¥H 105 128 #20 |
1993.12.30| 16858 120 75 O 2006.4.17 |10B5EE 121 114 2 33~40 | mAM~MMHERM
1994.1.30 [14B% 20 30 0 st. 10 FcAOMEO=AMME" Bk, BHRE 0)
199426 |14BE 50 60 O 2006.1.27 |10B5ER 31~50 O
MBRBNZEFR KEFN T (A FAR. A0 5 529km N
st. 3 E. Bb—BcHBiTE) 2006.2.18 |10BFER s0~53 7 BRI
2006.2.25 |14BER 80 1 34.0 l AN 2006.3.20 |10B%LH 53~61 107 28~45"| MAM~MMMHAY
st. 4 |AEENDRE(ERET. AO0,528km L, BbE) | 2006.4.13 |108E 126~129 4  53~58 | EiHISARE
2006.4.28 [1265t8 163 96 1 450 | AUMASIAM | 2006.5.21 |1085EE 183~196 2 51 B Sh  1
1):4%FF, 2): 1EGEHRIL-BHH) 3): 2lL(F) 4) : 420 (RE])
=3 @HRDMAIIEER. BETEN -V H#AEOREEHRE
. Bl Hil AEEEN O 3058 e S S
st. 1 st. 2 st.3 | st.4| st.5 | st.6 |st.7| st.8 st. 9 st. 10 (@A O 443k)
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Studies on the early life history of the chum
salmon, Oncorhynchus keta (Walbaum) going
upstream into the rivers in Fukui Prefecture, Japan
Fumio KATO

Abstract

The morphological and ecological characteristics
of each developmental stage in the early life history
of the chum salmon, Oncorhynchus keta (Walbaum)
collected in the waters of Fukui Prefecture, were
studied in 1992-1994 and 2006. The developmental
stage was classified after Kaeriyama (1986).

The results were summarized as follows
1.The alvine phase (the first stage,19-27 mm in SL) is
the interval from hatching to emergence from
the redds. In this stage the chum salmon lives in
the gravell redds. Yolk sack absorption occurs. It
corresponds to the endogenous feeding period. Parr
marks appear in the middle of this stage.
2. The fry step (the second stage, 28-34 mm in SL) is
the interval from the emergence to before the
formation of scales in body sides. The fish have full
numbers of fin rays in the beginning, and live in the
river, feeding mainly on the aquatic insects. From
this stage they start to the beginning of exogenous
feeding. Most of them soon move down the river in
the fry step and enter into the sea or the lake from
February to March.
3. The pre-fingerling step (the third stage, 35-75 mm
in SL) is the interval from the formation of scale
to the attaining the full number of gill-rakers and
pyloric caeca. The parr marks disappear and guanine
appears in the skin. After moving down the river,
the fish remain in the shore of the sea or the lake
from March to April. They feed chiefly on small
planktonic crustacean in the sea and aquatic insects
in the lake. Prey of the fish change from limnetic and
terrestrial animals to marine or lake animals.
4. The post-fingerling stage (the fourth stage,76 —110
mm in SL) is the interval from the attaining of the
full number of gill-rakers and pyloric caeca to the
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transitional stage (from the juvenile to the young).
The smolting process occurs remarkably. The fish
distribute to the outer region of coast and migrate to
off coast at the end of this stage.

5. The change of each developmental stage in early
life period of the chum salmon occurs at about 28
mm (fry) and 35mm (pre-fingering), 75mm (post-
fingering) in SL respectively.

6. The change in early life stages, especially in alvine
and fry stage advances a little more rapidly in the
chum salmon living in Fukui district than those in
Hokkaido district. The difference between the two is
a problem for research in the future.

7. For the conservation of chum salmon in the early
life period, not only the artificial propagation but also
the good river environment of the middle and lower
reaches are necessary.

Key words: Rivers in Fukui Prefecture, chum salmon,
early life history



