IKEEHBEEDIE  3860% 3545 339-347, 1996

LRI B 5 3 7 SR o RmEHEO
EOZ X BEYFRIZDONT

B THR" - 7EIKEERER

Effect time of larval release on return rate in Chum salmon
(Oncorhynchus keta) in the Hiroo River, Hokkaido, Japan

Jiro SEk1* and Ikutaro SHIMIZU”"

Abstract

Two groups of the marked juvenile chum salmon were released in different periods of 1986, to deter-
mine the effect time of release on return rate in the Hiroo River, running off the Pacific coast of Hok-
kaido, Japan. The periods selected, were when coastal water temperature was below or above 5 °C. On
April 18, when the temperature was 3.8 °C, and May 13 when the temperature was 5.5 °C. Return rates
which were calculated for total return in 1988-1990 were 0.056 24 for the early released group, and 0.216
9 for the later released group. This fact indicates that larval released in the later period when coastal
water temperature exceeds 5 °C can vield efficient return. During this experiment the total number of
marked fish returned was 307. There were 126 female returned, and 181 male returned. Among returned
males in the Hiroo river, 91.7 %4 returned before September 23, when their parent fishes had been caught
several years ago. Similarly, there were 72.8 % of returned females before this day. This fact seems to in-
dicate a possible, but unknown relationship between days of their origin and days of their return.
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Fig. 1. Location of the hatchery on the Pacific coast
of eastern Hokkaido, Japan, where three million
juvenile chum salmon were released on two dif-
ferent days (cf. Table 1). Stn. A donates the sam-
pling station of water, and zooplankton samples.
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Table 1. Total and marked numbers of juvenile chum salmon released in two groups on

two different days in 1986.

Group Released Released chum

Number of marked fry

Clipped fins

day salmon fry (x10% (x109)
HE April 14 1,000 1116 Left ventral and adipose
HL May 8 2,000 112.8 Right ventral and adipose
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Table 2. Age composition of adult males returning into the Hiroo River in the period from Sep-
tember 7-29, in three successive years of 1988 —-1990.

Year Sampling Number of Age composition (%)
period males Age 2 Age 3 Age 4 Ageb Age 6
1988 Sept. 7—19 273 0.0 22.3 18.7 58.9 0.0
1989 Sept. 4—25 434 0.0 14 85.5 8.3 4.8
1990 Sept. 3—29 326 0.0 0.6 20.1 66.9 34
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Fig. 2. Number of eggs taken from parent chum
salmon and fertilized on different days from Sep-
tember to December for three years (1983-1986).
And, number of juvenile chum salmon, which
were originated from those eggs, released in April
and May after feeding or non-feeding on an artifi-
cial diet in culture ponds. The present study was
carried out by using the eggs taken in late Sep-
tember of 1985, and the juvenile chum salmon
were released on April 14 (cf. HE in Table 1), and
May 8 (cf. HL in Table 1), in 1986 after feeding.
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Fig. 3. Frequency distribution in fork length of two
groups of juvenile chum salmon measured before
and on the days of release, April 14 and May 8,
1986.
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Fig. 4 Changes of surface temperature in Tokachi
Harbor between March and July in 1990, 1991 and
1992 and at Stn. A in the same period, 1986.
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Table 3.

D+ o REFEBGE O BIRER

Vertical changes in wet weight (mgem™*) and abundance (indiv.-m~") of

zooplankton collected four different days in 1986 at Stn. A in Hiroo coastal area.
Mean density over water column was calculated by equation 1.

Date
Depth (m)
May 13 June 3 June 24 July 8
Wet weight (mg-m ™

0 36.3 328.7 52.6 154.9

1 32.9 298.5 67.1 128.6

3 105.6 394.7 81.7 2184

5 294.0 5334 1,144.7 135.6

Mean 33.8 143.8 81.3 72.0

Abundance (indiv.em~%)

0 443 3,964 250 139

1 449 5,304 918 549

3 1,147 4,902 1,647 1,825

5 813 3,665 2,657 997

Mean 267 1,865 460 328

\‘-‘-' vB Zi= .
ERIEEIEY 580 SHEP I TOKBEBON g — (MM (p _ pyy Nt B
o, H:ﬁﬂw@5c ICET AR AT N =N
(D — D)+ =+ + =5 X (D — De- 1))+
B, kL ORBAGLE S hih) 2199080 5 2

w%Eif@SEﬁw%%%f@mmzﬁ&,ﬂ%m
WERZEFT - 70 19865E DL IRIC b 2 ERTO
KiBZEH % Fig. 4 1SR L7

SEATOKEAER, F1ERBOKRKEORIED 4 A13
HT38C TH-7, Bo2HEHOMMK» S5 HED
5 A13HIIZ 55 C it LR LTV,

19904E 4 5 199246 D 3 £ERIC b 7 BT T OIKE
LExRNE, 3ALAIZ2TELEEL, SATHK
kIR 3CHIELLTENHB, 4 AhaliiE

CiciEd2HbH B4, BEMCECLEILEED
5 AR - ThoTH -1, 5 AhEILIRRICTS
3 EKBREHC AL, $LEEOETFELRE,-
foo T O 3ERDIKIEZAL & 19864FE O ILE TR D
EEOKEBOEHOERZIROL I CENTES, ¢
Hbhb, 19864EDOKIEIR S BI13HIC 5 CEMA DD
®, 68 FEIC1990EH 51992FE £ TD 3 FEMIc
BLTEDTH -7/24, 6 A TFEICII3CERA 1990
FELIED 3 FEROKBEENE & 1323 F CKEIZEL I

2) BT s v b yEOBHNZES)

ERBER BT 38HM TS v 7 b v O, &

BEROMBOBYNLEERS D, RRINADICE

WEATOREBEOM & EIF{E% Table. 31Z/R L7,
HAEBEESEEIE (1) RickoRbi,

(D — Dy) (0
7212 L, N:1m 40 OFEMEE D HEKE (m)
k>0

5 A13H i i &Kk RE TS M E & T 267
indivem™, BEET338 mg'm™* & 4MEDOFED
T bDEp o705, 603 BEERED» SEERE
DO5mETCOEECHEER, MEELTRERERL,
KR IR A T 1,865 indiv.em ™, BE
BT 438 mgem™ Thote D EE, HOEWE
AR LB IERE TR 1 m @D 5304 indiv.em™ T,
BEBTIZSmED53834mg m™ Th - 745, LT
BREoOZEFARE REP -7, 6 ALK
EEE IS EEET 6 A 3 BHD 247 % @ 460 indiv.-
mUEEL, BERH565% © 813mg m™* iR
WLt L L, SmBETREERR 1,1447 mgem™°
& AROFEEPREAERL, £ -@FED 2,657 indiv.
'm™ & IR ES R E, -7, TABHILKEE
REBEEEE I EAKT 6 AU R EREERDL,
ZORDEIG I, AR BEEILIC29 BITEL 2.
BEEROCL/KEHELIMEMED ULERE, 0-3
m®_FETIRAE L »2-3 SR ML 245, bm
BTHiEDI12%E TER L /7c7cdTH -7,

(4) 19874EH 519905E % T 4 & D IER) [~ [alF
i

[

— 343 —



B - KRR

2
16%10
4 1988
2 8.
E o
=
35 44
>
g
ki 2]
0.
Aug. Sept. Oct. Nov. Dec.
<102
1989
2
0
Ang. Sept. Oct. Nov. Dec.
6x102
1990
4 9
2
0
Aug. Sept. Oct. Nov. Dec.

Fig. 5. Temporal change in the return number of
adult males into the Hiroo River during the period
from August to December of years, 1987-1990.
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Table 4. Numbers and rates(%) of returns into the Hiroo river during three years, from 1988 to 1990.

Released 1988 (3 year old) 1989 (4 year old)
Released number Ret R R
group (x10%) Male eturn Female Return Male eturn Female eturn
X rate rate rate rate
HE 1116 ' 4 0.004 0 0.000 27 0.024 15 0.013
HL 1128 7 0.006 1 0.001 74 0.066 59 0.052
Total 2244 11 0.005 1 0.000 101 0.045 74 0.033
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Fig. 6. Temporal changes in the return number of the
marked male and female chum salmon into the
Hiroo River. The number was given as total daily
returns over three years from 1988 to 1990.
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male and female chum salmon released in tow groups (HE and HL), in 1986.

1990 (5 year old)

Total for 3 years

Male Return Female Return Male Return Female Return Total Return
rate rate rate rate rate
11 0.010 6 0.005 42 0.038 21 0.019 63 0.056
58 0.051 45 0.040 139 0.123 105 0.093 244 0.216
69 0.031 51 0.023 181 0.081 126 0.056 307 0.137
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