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Annual Changes in the Catch of Marine Juvenile Ayu in Wakayama
Prefecture, with Special Reference to the Sharp Decrease in the
Catch in Recent Years

Nobuo Horiki*

Annual changes in the catch of marine juvenile ayu were examined with special reference
to the cause of the rapidly decreasing catch in recent years.

The influence of various factors such as environmental changes on ayu resources used to
be small in the days when good and poor catches of ayu were repeated naturally. Even when
an influence was found, it was corrected in a short period. It seems that the abnormal short-
age of water in the autumn of 1984 caused a negative effect on the reproduction of ayu and
such a situation subsequently resuited in the rapid decrease in the catch of marine juvenile
ayu in the spring of the following year. In addition, a positive correlation was found between
the amount of precipitation during spawning season and the catch of marine juvenile ayu in
the following spring.

il / @ > 3ton
A-Kinokawa _R. @ 1 -3

r-\/005 -1 ’
4 o =05

FNZr B Bk 351 B 7 = Plecoglossus altivelis &
W OBEWT =) OB, FIIBRY B L LT 1952
BB TR LSBT b, FOEREAEHLLY
HADZ &, BREABEOFEORHA $ XE L T,
1968~1984 FE DML, FOEHBEOHE N b Tk
IR OIE AR BT,

WMEEOMIUB OWER 7 =R, 9~47t T
DETORFHHE DR 20~60% %L, & DETE
E—MOHEEY T L TV,

& AP, 1985 L F OB REEE L, 7 =&R
(R E7 =2&F) todh O O MEs BElRdh,
KARBEHEIC I AEHERLELORANFE SNSRI
“hHB

EE VPR RS B ER 7 = M E OFE LR
DERBE XUOREBERC T 5F 7 = 040 M oW THRE

34N

430

REHL, FOBRCESCT, AECBTLEBER 135 30° 136°E
BWORR 2T LT, Fig. 1. Fishing grounds of marine juvenile ayu

in Wakayama Prefecture. The catch at each
fishing ground is expressed as the mean value

e S of annual catches during the 21 years from

. . . e » 1969 to 1989. Fishing grounds are divided
KR ST D YBERE 7 =~ BB D E LB O RB% into Kihoku, Tanabewan and Kinan on the

; o AR T wp basis of their geographlcal distribution. The
BT 2 Iedic, BERET = DRI TR amount of precipitation was measured at the
B EHAESSER, Mlcsit /7 = ks upper stream (Ryujin) of the Hidaka River.

* FIEk L B KESERE (Wakayama Prefectural Fisheries Experimental Station, Kushimoto, Wak‘ayama
649-35, Japan).
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Fig. 2. Annual changes in the catch of marine juvenile ayu in the three fishing grounds,
Tanabewan, Kihoku and Kinan, from 1957 to 1989.
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Annual changes in the number of down-streaming larval ayu and up-streaming
juvenile ayu in the Kinokawa River and the Hidaka River, from 1978 to 1987

Number of down-streaming

farval ayu (x10%)

Number of up-streaming
juvenile ayu (x10%)

Year
Kinokawa R. Hidaka R. Kinokawa R. Hidaka R.

1978 — *2400 — —
1979 — *1600 — 19.0
1980 — 4800 — 8.3
1981 237 — 1.0 12.0
1982 — 1500 — 8.8
1933 625 1500 0.1 2.7
1984 8 1000 0.4 4.6
1985 9 1300 0.0 1.2
1986 — 500 — 0.8
1987 — — — 1.0

* A little smaller than other years.

Data on the Kinokawa River were obtained from Wakayama Construction Office (Ministry of Construction). Data on the Hidaka
River were obtained from The Kansai Electric Power Co. Inc. Lack of data is indicated by a dash.
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Fig. 4. Seasonal changes in the number of larval
ayu (total for each month) collected by sur-
face layer horizontal tows using a Maruchi-
net (A type) from 1967 to 1980 in coastal
regions of Wakayama Prefecture.
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Fig. 5. Horizontal distribution of the number of

larval ayu (total for each fixed point) col-
lected by surface layer horizontal tows using
a Maruchi-net (A type) from 1967 to 1980 in
coastal regions of Wakayama Prefecture.
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Fig. 6. Surface layer water temperature and salinity at fixed points where ayu larvae were
collected by surface layer horizontal tows using a Maruchi-net (A type) in coastal re-
gions of Wakayama Prefecture.

B4~ (Table 1), 2 bDO T 2, WEMET =0 10p
HJH@EF“C?BEm)”ﬁ‘ﬂi%f‘%ﬂﬂ:i%ﬁﬁbfh b0 - ] Oct.
EEZbRD, :

ARk 24 7= O TR, 10 A Ta~12 A
BEATHB . AT LI 7 =12 11 Arfg~12 A 5| B
A OEICS ¢ g SR (Fig. 4), 204 B&IT 10~ A
1Smm fiETH D, ¥z, F7 =11 BEOBV-EELYT I
B EIE R B < FEIL R R O g eicbic o T i H
MR (Fig. 5), 7 > OWABKOREAR - @O o [ [
Bii%, 17.6~22.0°C, 33.28~34.65% T % (Fig. 6), 3 0 50 ‘?0 15;0 200 250 3°° 35° 4°° 450
DARRBIE, I OERREC L5720 [BE . 49 g0 149 199 249 209 34e 390 alko ado
BE) LiE—FT 5. |

B, BT LT o s A 2 | _ OctrDec

£k< B E 0 ARICH T B LT B, Bl 2 | —

A LD L DRIVERICE - CBEIT2 L~ T -
b z.)o Fio, ALY 13, 7TafFHAOHH - \mifc 5T
DEE DN » KBz & D FRRHIC L 03k < Bl [
5B EBRTW B, Thbos &maammnu@@A ]
ok LIl SR EETS & ABIEHTL . [W
teff 7 = aEdL, EEEOTRE~ S - BB 5 nhos momomomomomo;g
bRAFLLR D, 99 199 260 289 489 580 669 789

I~ F7 AR TFRMCHT BRAE —iicEm~ Precipitation (mm)
fF7 =R T KE DI &, EORBN, & Fig. 7. Frequency distribution of total precipita-
SO 2, WS < i Y, B tonin Oclober, main spavning season of ey
FROW RGBT LRD Lvbh T3 .2% Fi, to December, main drift season of larval ayu
WAFRER CIATED 10 Ay 11 BIcBkERDd iy, S‘;;fgt_"_‘”%hgbggfi?iiﬁfs ngyffé s fro ?6;22;;‘;
B O BT > IRR o T L 1934, i the year folloving which the catches
LT B ™ poor and did not recover former levels.

*OTHEE, B OBK: AEZ)WOBEEEESE, 4 39-54 (1967).
OEREE: AES)IWMARRAEHSE, 2, 1-50 (1965).

B rEEE: AEZ)IWNOBREREFAERE, 5, 17-24 (1968).
OREE: SEWENIRERESER, 46-55 (1960).




BEMH 7 ~ BB OFEE 1069
100
e e LT T ................... ©
.- lacustrine juvenile ayu .-.". .| © X
....... Q
50+ - NI 2 T
. 8
x
°
£
© X
g 0 ~
777707
2
o . M : o
o artificial juvenile ayu ”
'l ®
L e d X
50 marine juvenile ayu s
) I
0
[ [ [ )3 i A L] A A k) 8 2 1 Il 1
1875 ‘80 ‘B85
Year
Fig. 8. Annual changes in composition by source of liberated juvenile ayu from 1975 to 1989

in the Kinokawa River, the Arida River, the Hidaka River and the Hiki River (top),
which are regarded as mother rivers of marine juvenile ayu collected at both Kihoku and
Tanabewan fishing grounds, and in the Hidaka River (bottom), which can be regarded as

the biggest mother river of these.

FTIT, BEHMT2ORKOBIEEL LD HE
ko (Fig. 1 £B) @i\ 5EERHD 10 B &
7 25 TR O 10~12 FoBkE (1965~1989 £0
25 ) OfEE%R Fig. 7 @R L,

FEIHE XL OF 7 =20 TR S0 2 FEREKEL
FhFh 155mm, 376 mm TH 54, HEEN B L -
1985 SEDRIAE, 0% v 1984 I RIT BEAEIT F N7
A 32 mm, 191 mm ¢ 25 EEcHE L7, I TR
HEK] OREBCh-EHINhD, ZOREEKDS
TaOBAEECACEEY S 2, BEREOBEHET ~FH
BEOBF oM oteb D EHEIND,

HRABEORMER MTUEOMIIL, BAO
NERIB CEB IR A WEMT = B X O EEWERET =
(HIEET =) PHEIh T\b, B FEEAEIITEA
T« BRI ATEEH T = (AITET =) 23Kk
I NTW 5B,

o, Bril, HE, BEINOEZFIB XCHE
JIVC R 2 it s © REER D BF LR % Fig. 8
[ 23 N P el

Fig. 8 X v 1982 £ ¥ TR MR & L CECEE
7 =G BRT Wiehs, 1983 SEICiI Ue CYRERE
72X OMET=DOEDBIERIE kT, TLT,
TR ERCHET = L ATET = L is b, YBEH
72D EDEEEIMEL o T B Z Ehvbhb,

e HENTIE 1984 £ X 9 AT ET = OWRH»Th

L (ED 29~96% % 5dT\5), BEMKT=05%
HHERBD TEL T b,

7 =
fadb, EIEOm MBS BT HUBER 7 =~ HHE OF
BT, 1968~1984 £ % TI1L 1~2 £ 2 10IFHSE LR
BEITREL T, O AING 31 28EL
b, ENRBOWEDD MIBERT = O B4

DERNT7 2 KRS 2 BT TR EARE L DT
37, Fio, TRE2EEN D TL, FOEREBIIFOD

% 1~2 EOMIKKEAEEL 5 BB EDLDTH ol &
WEIhb, B0, 1985 FLRERTES 3 it x,
1988 e REE Licd DD 1989 FI L E KT
Licote, T 1985 ELIEOEEK 7 = HIHEEK O
BRI OWTHRET 5,

R Lic X 5, BERENSBI LT 1985 FEOFED
B ~F7 =R TEHOFJIIL TEFEK] oORREE
LWl BRYMC X5 &, WIS 5% 7 = 0OiEIiE
i YRERT KRBT H HTIKOMCE I h b lcd—FE
HEOMBINETHS Z &, BCEIMICRT A
RE LBER 7 =FHEL 5 k7 =imERE - oI
EOMEBBRM s b b bl ERB|EL T B,

2T, Bl ERoEMCs T AEENMO 10 A
DOEEKE EBFOWEM 7 =R Lo Bf% Fig. 9
L1,

*EEAZ:

A ERESEEFAEREE, 209-227 (1989).




1070

50

40}

77.8 ,
" o #75
g 1,
2 30+ 81
-E 3,
o 80,
o
W 20f ;
; %
'74
177 .’
L @78
101 ¢ 72 ‘79 OB7
®g2
82 8 g5
o) 86" O L ) i 1
0 100 200 300 400 500 600

Precipitation (mm)

Fig. 9. Relationship between the amount of pre-
cipitation during October, the main spawn-
ing season, and the catch of marine juvenile
ayu in the following spring (each reference
numeral in the diagram indicates the cor-
responding year of the spawning season, that
is, for example, the catch of marine juvenile
ayu in 1985 is shown by the circle indicated
by the reference numeral “’84”).
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