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A Note on the Ecology of Juvenile Masu Salmon,
ONCORHYNCHUS MASOU in a Brook.

Sunao Kosaka and Teruo IsHIDA

Abstract

A study on the distribution, emigration, growth, precocious maturity and
abundance of juvenile Masw salmon, including both, hatchery-cultured and
naturally spawned fish, was made in a small brook near Hakodate, Hokkaido.

Most of the hatchery-cultured fry, liverated in the section II, moved to the
upstream during the period from late April to early June. A tendency of
further movement to the upstream was also recognized in a small number of the
hatchery-cultured fish during this period. Both groups of fish were distributed
more or less evenly in the brook.

The naturally spawned fish were larger in size than the hatchery-cultured
fish until early July, thereafter the latter showed a larger growth than the former.
The size of the fish belonging to two groups became approximately equal in
September. Their specific growth rate decreases gradually as the fish grows.

The percentage of precocious males, captured in the brook, in the month of
September, was found to be 36.8%, of the total capture.

Abaundance of fish in the brook was estimated from the recaptured of the
marked fish.
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¥ 2 5 < X (Oncorhynchus masou) OEhHEABOAERIET 2 AR BNV, AED IZH
HHOWIN D 3/HCBIT 39 2 5 < 2GIROSHBELH~, 6 A TR, /NI
DD EEL TR EBEL T3, UL, DIUIZNLFIORYO § DI 20 TIREEL T
W,

BHIDY 2 5 < 20MAIE, ¥ ¥4 (0. kisutch) OHAD nomad &EFHIN TS SN —~FD

*OREREIL 19684 11 A 21 B AAKEERLEBETHAS (RAEERSEKESE) TRER
MR LI,
o AREER SR E RN AR AR
(Nanae Fish-Culture Expevimental Station, Faculty of Fishevies, Hokkaido University)
e REOKEMTAHCREERE
(Northern Pacific Fisheries Resources Section Fav Seas Fishevies Reseavch Laboratory,
Hakodate)
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CHBNBE LI THADBENBS 24 LAZWLL, 0 E UTHENED 6% EL HAIIRE
R RT TS LOBESELRDONZ LD ETFHING, COARDALLIRTEID,
FaIhTnicy 25 < 20 RZ/NIICHEEL, BeZ2O/NIAER LTI RREDRLE HbY,
Zhb DAERRRBER LI,
BEY» 6 EENSEOABNEL D, AFRNCREIBETBRCHECEDN S ABRAFORILEERD
N30T, BROBKR, BBEOLDBRBESD 5  REENED LN DO IDOVTEEL,
BIEOHRE, DHBHCREL DV TEFOMRE2BLEMNTANLDT, LLilET 5,

HHETCF K

BB INICY 2 5~ 2DHEAIR, 1967 49 A 29 BicdtiiE s 23 AMLERNEEE» 65
FEIRE U THEE RS KEFR CRBAETRERIGELN, 11 5 10 BB sbL, ZOHERE
HeHFABEINTOZREORATS 5,

BREHIRIE 1968 £ 4 A 22 Hizfrbhiz, B3 hicAUERED 549 26km BN 1M THET
S h, BEEOERNC & VEIBRO FRIC X - TEEBMT bhic, 152 BOARIEE VMRS,
16 BOARE & OFEL AN 55 L S g anice VISR N, 45 168 BOEGEH:
BEIhtz, COLADADKEIBBE (BXE) 3.1em 25 4.3cm 2 COHEAT, ¥ 3.9em T
»ol,

B FE T 2 OBEOERE M, AED B TITbM, ARKBROFECEREIA,
INTHHEHRY HI SN TEHMEK SN, 68 10 HO—EHOREDORIZ, BROM B
I ADiiz, EEROANERMINIICELOIRARRELIIY 75 2D WADBEREL T
WBZ EWb Y, ZRUBRRECRALBEOMFUCMA iz,

Y2522 TiE, SFADKIE, BT L0BETEEANTVEY, 20k 5 L RRLBEAD
HIEEDIREBZ 515 129, MIoEE 2RI ECHMICTANT 50, COMETIRER LT3
HEPIZI ADOWEDE 3T, FRINTADEKEEB L THET 20BN - THE L.

BEOfTb /NI, WETORMINCH 2HANT, ZOHMBBCE~XSN T ED DT, C
CCIRHIRBEINTBEREBICH U TORB2HEICITL 5,

Fig. 1L itR3INTW S & 31, /MBS TH» 6 k- T 5 20RKigkic (I~V) 2 bhic, &
TFHORRK L1025 300m Lk s COMBET, NDIE L O TR BEHEZEEOIERTES 1T
bhTintz, CORBEOJNIE KE#HFHOIZPREBERN T3, XK II Ofiki, RoOJEEMO
B EGE L T AL L, — oMo BBEICIE - TV 3, FBBEBROBITIRELT
W3 ECSTRNEWERIKRT, MU TP ZHEESERLTEY, 20BN TRED
BABEBHEL T T3, CORED HRIKRDOEIIZ843m Th s, KighII & 111 O4EEH» S
FUROMBHBED, 2 Hh 5 BB TREMc ERESES 2, RotflickEBD 50T 3, K
% 11T it 428m OFK T, ZD LD 36lm OWBHEHL IV E U THREINR T B, RIRVDIV &
ET MO THERTEBTIDOATNT, ZLREROF 2B ELA TV, Kk V idiBRoER
iz, K 500m bl - TEEVD Y, ZOERIRVDW 2 LHORTERD & R~ BL T
'4‘50

BACADBHIE I N BFIRIKE 1 O LFHH T, KK I & OER» 5K 25m FTROL CATH
3,

SEOBRIIE E VTR [I~IV B¢z bh, 1& V eRERMiCSIN, KKI, I &
NIV OJHOESIZEAMTIBICLT, M (8 1.5~2.0m) RIKETLRIGET2R&RTED LA
zve NDKIERR, 4 8 22 B (13:00) 23 16.3°C TR LB, 7H2H (15 30) $521.5°C,
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’HAKODATE

STRAITS OF TSUGARU TO, SHINORI

Fig. 1. Location of the brook (R. Seto) and the experimental sections of the brook

8HA5H (9:50) »21.8°CZLT9HG6H (14:25)  17.5°C C, EED 20°C # b2 HbS
HYR DT bDEHEFEINS,

# L

BRABVCICABBERA—BH v

% & ORHICERIE 3 N e BRI DA L RREDAD LK BEREE 0T 2 DEHEH Table
1LERINT VS, BHEKINIACONTAS L, 6 AUBEEORY LK I CigdaniA
DHUOKETHREINIZ S DL VRIS X - T3, ChitHl, KREOMR K I ¢
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Table 1. Number of captured juvenile Masu salmon.

XX, 2

~So— Section 11 111 v
Date B - -
Group S~ Number | Per cent | Number ) Per cent | Number | Per cent
June10 Hatchery-cultured fish 19 (44) 20 (47) 4 (9)
Naturally spawned fish 56 (49) 37 (33) 20 (18)
July 2 Hatchery-cultured fish 5 (15) 20 (81) 8 (24)
"Y “| Naturally spawned fish | 80 (74) 11 (10) 17 (16)
Sent. 6 Hatchery-cultured fish 6 (30) 10 (50) 4 (20)
°pt. Naturally spawned fish 43 (64) 14 (21) 10 (15)
Table 2. Number of marked and recaptured juvenile Masu salmon.
Sec- ) B » 777 N
tion‘ I II1 v .
Date Catch Release Catch Release Catch Release
Apr.-22 Ad—152
(Indiv.)=16
June-10|Non =56 D =56 Non=37 V=37 Non=20 V=20
Ad=19 Ad+D=19 Ad=15 Ad+1V=15 Ad=4 Ad+1V=4
(IP)(IV+Ad)
(D+Ad+1V) | Same to catch
(rV+Ad)
(rP+D+Ad)
July-2 [Non=56  [D+hA=80  [Non=7 V+hA=11  [Non=14 [IV4+hA=17
D=24 rV=4 V=3
Ad+D=4 |Ad+D+hA=4|Ad=12 Ad+hA=12 Ad+IV=1 |Ad+1V+hA=1
(AA+IVHIV)(Ad+IV+1rV) |[Ad+1rV=5 JAd+rV+hA=5Ad=5 _-|Ad+hA=5
Ad+D=2 [Ad+D+hA=2 |[Ad4+D=2 |[Ad+D+hA=2
(D+1V) (D+1V)
Aug.-5 Non=8
IV+hA=2 |Same to catch
Ad=3
Sept.—G ‘Non—34 Non-—=11 Non=-10
D=5 V=3 Ad=3
D+hA==3 [Same to catch |[Ad—3 Same to catch |Ad4+rV—=1 {Same to catch
Ad+D=3 Ad+rV=3
Ad=3 Ad+D=2
V=1 Ad+hA=1
(D+1V)
Abbreviations:

Non=no marking.
Ad=adipose fin clipping,
D=dorsal fin clipping,

IP=left pectoral fin clipping,

Abbreviations in parentheses:

rP=right pectoral fin clipping,

1V=left ventral fin clipping,

rV=right ventral fin clipping,

inidivdual marks with clipping of one or three fins.
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Waniz b ons,

LB LIZAD 6 BOAHORENERINS, 4822 Bb5 6 4 10 H 2T, Bk
U2 RDEEEL Lo B LH, BB I KBBLICEBzhhbobh s, BEREKKII O
FUHEPIcEN TS, 6 HORBORIC, HBilAL h THTRE» 7TREUVHERBIN TV,
INHEDT E b, BRERMU ZADKER, ORI, BfHAL Y Ef~Nf-TBHLIL LS
%3,

2, KREORAD SHIBEHORAOEMS EER—FHBORBE (Table 2, Fig. 2) 5%
HBLEMTAE, 6810 BEHXic7 B2 Bic B s icficid, Table 2 SRU T3 & 5 LEpfr
CEHND b it bt 7THA2 HOREDOEE, K II CEES DAL 56 B, H e LKoo
B 24 R, BYvERIEY VEROAY 4 B2 U THRENESROAD 1 Bigant, RKII T
1, EEBROMANB TR, YLV REAE Y VEIROAN SR, BY vERIE Y LUROAN ZEZ L
TEENEROAD LEREIN, Rif IV CREEROAN 4B, v LVIBROAN IR, I8
EVROER Y VEIROAN 1R, B LilRofyss5B2 U TEY v RIE Y VEIROAL 2 Big
Haniz, Cho DRSNS, COBMic:, RAEORIIXBHEEMZBEIL sh 51 b D &
ANz, —Fh, BIHEBHKINTATRED THRTIEH 5, COHERKE I 55 R BEL
103,

8 H2 BRNORALBBLEHERIKR IV O LR TEBE RAAILELS, TH2HOEEIEEA
ERUAHRRBYED 5h i,

9 A 6 HOBEORIZX, JIOREHAIE T TLHEAMORCEIRT > T, ZRETRTH 12
LLAPBEYFHED NI LTV, B3N ARAS L, BHEKKACRTAZE»S986
AICOMIKEMZ2BEILIE T AN2RIIEMIN TR ST, 6 Ad 30 7 Bic ZEi#l% BN
Ihizh oty vOE FBESEKIETZAFNIRERHIN TV 3, KREDATIZ6A 108
KR IV CES SN EE Y LEIRO 1LEES THRORKER I tHEEIh T3, Lhid RRED
ER AN 12 ADMOKIRIC T CHE L IcH—DFI T 5, L L5, Chudic iz BRI

U A A A O O O O
1 Dl 1O
I DD IR 9
H +
' 91lbs | D ")
R e T i e T o SR 1B S B S

. Downstream
h—¢ h—c¢ " h—ec n h—e¢ h—ec n h-ec n

April 22 April 22 June 1u April 22 June 10 July 2

to June 10 to July 2 w uly 2 10 Sept. 6 to Sept. 6 to Sept. ¢

Fig. 2. Diagrams showing the migratory course of the marked fish; abbreviations:
h-c=hatchery-cultured fish, n=naturally spawned fish
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Table 3. ¥ork length and sperifie

\Group ’ Hatchery-cultured fish
_\
Section o II1 v

Fork length  |Specific| TFork length |Specific|] Fork length |Specific
growth growth growth
Range ‘ Mean | rate Range | Mean | rate | Range Mean | rate

Date

April 22 3.1- 4.3 3.9

une 10 | 5.5-7.8 6.8 5.9-7.7 6.8 5.7- 6.9 6.7

J N (5.0) N 8.4 N (6.9)
July 2 | 6.7-9.8 8.0 6.0-10.0 8. 4/ 8.1-9.0 8.4
- N (3.5) (3.8) N @.5)
Sept. 6 |10.2:12.9 11.2” 10.7-14.8 11. s/ 10.1-11.4 10.77

TN L b b LNBVL, TOTENRY TRREOKCEI TR NBET 2 HRHBD 5 LIZRAL
WCH5 3,

SEotic, RIRL & V T2 - RBIREOTRED RBAO T, KR I, III R IV TR
INTREBED bR Tz, 1L, KRILTLEAY 1REEINA T, RRORE H
5RENTH %,

R B o & R

BEINIE 2 OADEEGET i TOERFEE S Table 3 L' Fig. 3 ikRk3IN T3,
HBFEFD 4 A 22 Biz 3.1cm 2 5 4.3cm OFEMETH - 1cBFEMAIL, 64 10 B 5.5ecm »5 7.8
cm, 7B 2B 6.0cm 25 10.0cm ¥ COBBEICKE L, KREDMIZ, 65 10 Bic 5.9cm »
599cm Tho-720, TH2HIZIZ7.0cm »5 12.3cm FTOHEICEL Tz, 20%, 94
6 Hiziz, BREHIEAD GEMHEIT 10.lcm b 5 148cm TE/h, RKAEDAD8.6cm » 5
16.5cm FCOBEHBICAEING ISk o1, b, BHEEKINIAOREDEROMIR
RECADZNICH~NI T TRBULII,

BREERERZMZERE LT OHEE A TEHO WRERVKD 6hic (Table 3)o 6 A5 7
Bizh i TORE I OBFEKKADLRERD, ZORF0OR U Rificii) 3 RREDRADZh LD
N o iz, WIh A BFEREADKRERBYUZHORAEDADZN L h KX E2RUI,
BEICEF A5 L, MEL L6 AL TARDITZORMKEL, 7TA»S 9 ArehlI TN
I oTW3, ZLT, 4 A5 6 BiTd I TOBERKEAD RERY 8.3 (cm/cm/week) & &
SETHALEMLLT, Dzl b, LDXH/Mlickd 29 2 5 < 2GRADREERIZ, HO/N
ORI R L, BELSKRPIT TAPKREL L3R LN > THRERNET 2@ S & A
ahB,

ERLTEROH AR

9 A 6 BOBEDBITHAS LIt ERDEIL, BHEBRADES, BBEHURE II T 33.4%,
I 11 T 509, % - RAEOADES, KR II T 30.0%, KIRII T 35.7% & F©hd @ fE
BRULTWL, Lhb2dko BRtao HRRiE 36.8% Th -1, O, »#57 FrOM)ITIE
BEBAIIBADED 0.7% Th 2 LV SMEY W2 KEZCENDNPZ, FOL 5B
BWTb-T DI BRBREZDPRDVTRSEERTEIFETH S,

BEADHEER, BADBELBDIZHERORDZNL AKX VHEMIZHS (Fig 3).
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growth rate (cm/om/week x100)

Naturally spawned fish

1I 1 11 v

Fork length Specific Fork length Specific | ﬂFior‘k_ lengtfl_ - ZJ:::&;:
Range Mean growth rate Range Mean growth rate Range . Mean rate

6.5- 9.9 8.2 | 5.9- 9.6 7.6 5.9- 9.2 7.7
5.4 5.7 4.5
7.3-12.3 9.7<i -4 7.9-12.0 9.1<: S 7.0-10.9 8.9(1 -5
(1.9 2.3 2.2
8.8-16.5| 11.77 ) 8.6-16.1 11.47 @9) 9.3-15.00  10.9/ ¢-2)

ERBORRJTICERABR L ROBEEOHS

6 B 10 B OERKAL 7 H 2 HORBADIE (Table 2) » 5, £AREOAREBfTLbNIL, &
Biciz g~V Y EBAG BN, RRECRDHA IR, KEFOBEIN L1 -2 DL UTRKER
B, —HBRMBIEL AT, REOEEKT HEINTHS 68 10 HD & & O FKIROTWO
HBROB GRS 5 EN T INI,

7 DR, BHEEFAORS KEHic 4R RKEBENlic 8 B2 UTREIV CIRBERL
Tz ek Y, THiCx URRECADH AR, Kk 131 B, Kk 11 iz 65 B KK
1V iz 93 RO 2B I NI (Table 4).

B LU AD 6 B 10 B A BHTRE 101 Bid, 4 B0 HHHSHID 168 RO 60.1% 24D
(Table 4), CDEE % FHROBOHFERXTRDTAT H 60.3% Li1TL A LR CEDE SN (Table
1),

E o

BonEREL L, MR 3 SEOBHERKA L RRAECRDIMBEICII ZRBDH 5 ERA
2TH55, 68 LHOSAIRE (Table 1,4), 2N BOSEOBHEBFHAD LFE~DBE (Table
2, Fig. 2) 32h%BRL T3, HED BRUMNITRREOADAPBES LTV 2 REBD S LT,
6 A TAEL Y RELVIVERERZBD MBS b, 25— HOEES LFi~m - THEL 7 Lk~
T3, ZRIRESEOBMEKAD S 5O LHE~BB L2 b D ERBM—H LT3, -7 B
TR & RAEOAR A LN A HBE0E R 2 B BREHHE L A RRICREL LA L OFEN
CE->TRXZDOIZERTVEIRZE L,

68 10 HOEKIRICH T 5 £EHEREE ZOMMO BEIWHIBALTAHZ L, L ORI
OBL b, 1mEs 0.2 B 5 03 BRI TOHBOESBLNS, ChEEMNERBELEASLT
nif, FRIHENECMED L SicBbh3, RURENICD - Tit, ZDADEH ORBICEED
BWHLNB OO, KK I 25 KHK IV 3 TIRITEHICHHL Tl &, SEBEINIBRER
O R~ OBEIH B ERRN s BRICIS T 5 MO DI —EDRERIRIILILEEZFTHDLE
??. 621 5 ] ‘ :

G257 ADHEDIMC b, FINEERTEY Y - < 2EWH Y, 2NbDPIS ER~NA->TH
BT 350055 L EBMORATVS, FAE, White® i34 7 < ROHARZ /NIRRT 1B
2, THABET 2 & OMd 2R, —Ho@EE EE~m- THE L1 &R~ Huntsman® i3,

— —
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160 April 22
i
il
5
June 10
10 v - v
n
10} m lﬂ_ﬂ i
20+ . -
ob i _—I_I" "
m|
-
é July 2
= lO[ v 5 [\
< 10 n - m
__,__I"'T I—L—l.-.
30t L
20}t " - h
L
Sept.6
10 -
v P
o} ol r'| l”
-

5 10 155 10 15

Fork length in ecm
Hatchery-cultured fish  Naturally spawned fish

Fig. 3. The frequency distribution of fork length of juvenile fish captured at
every section of the brook; black part=precocious male parr

F 12, Margaree river O/NX XK > TD Salmo salar OHRADBHZHEL T35, LU
72 H 5 —#%iid Chapman® D 2% ¥y CHEL T3 nomad Dk 572 T~ B ¥EDOH
BoBEELLNTNAY,

SEIOHE, ¥ ¥ D nomad D& 5L TFHNOBEEIND 20 b LAL &0 IFIDDPRITK
LT BREMLIATRE SR> TBBILI, COT ik, ¥2 7220 5 ichflic
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Table 4. Stock size on June 10 and survival rate of the hatchery-cultured fish during
the period from April 22 to June 10.

~ “Section )
II II1 v Total
Group —
Hatchery-cultured fish 44 48 9 101
Naturally spawned fish 131 65 93 289
. ! -
Ratio of stock si 101 100=60.1
atio of stock size “Jeas X 100=60. (96)
Algebraic method (168X — 43¥%) ; 43 104kk: 14kik
x=60.3 (%)

*; fish liberated on April 22, **; hatchery-cultured fish recaptured on
June 10, **%: hatchery-cultured fish recaptured on July 2,which were
not marked on June 10,  **; hatchery-cultured fish recaptured on July
2,which were marked on June 10.

FIRCEEE 2 RTRATIE, FENHKED SRS ED II~IV OHEBRIEO X Sic, [RUM)IE
BROF@B2 R THREATIR, ERD IV TRORIN : CBET RH~BITT 3BT 2B 28 F
RFATE» OB HMBES 2 EALOBRETHS 5,

BEMEOR b, A ITBETED Smolt DERERATSERILL IR, HEFREDO—EDB
B EHHRBDIhZTHS 5L EA NS, 48 22 B Ih: BOBHEETAIRX K2 a»b
35 & Fry OB Ta b, Krykhtin® OR35S ‘KEOBOBHTCOHMDEFTDO- v 7 KM
WLTWAH, 6810 Hizid, bt Parr OBED i, Krykhtin® o JIIOECESTOSHA
DEEDx %97 KELTW3 (Fig. 3)o 65 10 HOXAED ADKEX 3% BHEADZN & ik
T2L, WHEOHFVHEE L HHYKE LY (Fig. 3) DT Fry # 5 Parr ~OBTE L hBELIE- T
ZhDLMEING, ChEDTLEH S, BIEBEHAOBEN4H 22 B»5 64 10 HE»IEL A
SNBLEREADE, DEBOIDOBENT Fry OB S Parr ~OBTHlIic» I TxikBEDON S
LD LHWTIND, RAEDRI DV TiE 6 ALFIOBBMBRI T b, I HBHERHAIRK~RE
DEATHIZADERDLNEDT, Bicd - 2 RORHO b D 20 TREZMA 3 LEBD 5,

B 9

FAEINTWI Y 2 7 < 2DHARBET O D 5 /0 I EB#BEH L, REREOREHDRT,
SHBE), REOFEY i FREVEEIC DV T,

1) BREBKLUIAL, 4822 05 6H 10 HI TOR, Z20OXEVERCBEILI., Z0%
7H2HB3ICORY, PEOBELERICBEIL -0, RRAEOCARBEIL b2 DEHES
3 (Table 2, Fig. 2),

2) BREBFEAIL, PHDEREOALD AIVY, IARBEZLLERZACARIIKCZ -2
(Table 3, Fig. 3)o WEERRFICKE L, HFHBEARDBKE L3O UIZVIRNIL T B
F%xU 1 (Table 3),

3) BEIEERDOMBIRI 36.8% Th o1

4 6810 HOAEERHEL . (Table 4), BIEKKLIZAD 4 Ad b 6 Btk TOBHED
B 512K 60% Th o170

AW ED 5 KB UEROMEE & Tl % 52 5 h bl KFKE SRR %S, Wor

_ N3 _
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CHRE &y CRER NI IRFER B KREFRIUAE BRI LR B oR 2R T
3, B OFECEY 2 5 A b N IABERFERFERAE BFRK K O SRR KERZERT fE —4

Rizat UL L R 5,
x [

1) wEmEk (1967). WD < (Oncorhynchus masow) DHMHEB X FEEEIC OV TO—BIE.
AEERKERATRE (33), 1-8.

2) Chapman, D.W. (1962). Aggressive behavior in juvenile coho salmon as a cause of emigr-
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