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Range of Run, Survival, Growth and Recapture Rate of Land-locked, Marked Ayu
Stocked in the Shou River from 1992 to 1996

Yasuhiko TAGO *

The range of upstream run, survival, growth and recapture rate of a land-locked form of the
ayu, Plecoglossus altivelis, were investigated in the Shou River from 1992 to 1996, where the land-
locked ayu had been stocked for many years.The fin-clipped ayus were released at a site 7 - 11 km
from the mouth of the river and they were recaptured from June to September by tomozuri, tenkara
nets and cast nets. Some were recaptured at the site 23 km from the mouth in June, and at the site
24 km from the mouth in August near the Goukuchi Dam, which restricts ayu's run. Most were
recaptured near the releasing site from June to July and the number of recapture decreased
gradually from August to September. The growth of the land-locked form was almost equal to that
of the artificially reared form released in the Shou River during the same period. It is considered
that clear damage to ayu fishery by coldwater disease started in the Shou River in 1996 because the
rate of recapture of marked ayu and CPUE of tomozuri near the opening period (from late June to
the middle of July) when water temperature was still low in 1996 were markedly lower than those
for 1992 - 1995.

Key words: ayu, land-locked form, run, growth, survival, recapture rate, coldwater disease, Shou
River
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Fig.1. Map showing the location of the Shou River. Numbers indicate the distance from the river's mouth.

Tablel. Records of stock and marked landlocked form of ayu released into the Shou River

Total fish Number of Mean weight of

Year of release marked fish marked fish (g Clipped fins Date of release
1992 1,952, 000 25,000 6,13 Adipose May 11, 18
1993 1, 760, 000 40, 000 9,11 Adipose May 18, 28
1994 1, 780, 000 11,000 20 Ventral May 20
1994* 168, 000 10,000 22 Adipose Apr 26

1995 2,171,000 32,000 8 Adipose May 17
1996 1,279, 000 70, 000 6 Adipose Jun 4

* Artificially reared form
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Fig.2 Numbers and sites of marked land-locked form(closed circles) and artificially reared form(open circles) of ayu caught in the

Shou River from June to September during the period 1992 - 1996.
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Fig.3 Relationship between total length and body weight of marked land-locked form (closed circles) and artificially reared form
(open circles) of ayu caught in the Shou River from June to September during the period 1992 - 1996.
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Table 2. Recapture and mixed rate of marked ayu occupied in the total ayu caught in the Shou River from June to September during
the period 1992 -1996

Tomozuri Tenkara net
Year Month  Number of Number of  Mixed  Recapture  Number of Number of  Mixed Recapture
marked ayu total ayu rate(%)*' rate(%)*® marked ayu total ayu rate(%)*' rate(%) **

1992 June 3 65 1.8 0.012 4 193 0.8 0.016

July 7 70 4.0 0.028 6 145 1.7 0.024

August 0 49 0 0 0 73 0 0
September O B O . .0 .2 0 .0

Total 10 207 1.9 0.040 10 431 0.9 0. 040

1993  June 1 94 0.3 0.003 22 314 1.8 0.055

July 0 18 0 0 0 130 0 0

August 3 124 0.6 0.007 — — — -
_September O AT O 0. .. e . i ..

Total 4 283 0.4 0.010 22 444 1.2 0. 055

1994 June 5 105 4.3 0.045 4 521 0.7 0.036

July 1 32 2.8 0.009 5 217 2.1 0.045

August - — — — — — - -
September 0 .8 O . 0. 0 .38 S U

Total 6 202 2.7 0.055 9 776 1.1 0.082

Artificially June 1 105 1.0 0.010 9 521 1.7 0.090

reaed form July 0 32 0 0 4 217 1.8 0.040

August — — — — - — - —
September 1 65 Ly .. oow 0 .38 0 .0

Total 2 202 1.0 0.020 13 776 1.7 0.130

1995  June 3 86 1.1 0.009 6 493 0.4 0.019

July 0 4 0 0 0 224 0 0

August 7 166 1.3 0.022 1 326 0.1 0.003
September R 170 .. 0.6 .. 0.009 . e e ) T

Total 13 436 0.9 0.041 7 1,043 0.2 0.022

1996 June 0 7 0 0 — — — —

July 0 18 0 0 0 117 0 0

August 5 57 1.3 0.007 3 91 0.5 0.004
September 1 .48 .. 03 .00 2 . 223 0.1 0.003

Total 6 130 0.7 0. 009 5 431 0.2 0. 007

* ! Number of recéptured marked ayu X 10,000 X 100 / number of total ayu / number of released marked fish
*? Number of recaptured marked ayu X 100 / number of released marked fish
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Table 3. CPUE and body size of ayu caught by tomozuri in the Shou River from middle June to middle July during the period

1992-1996
. Site of Hour of Number of Body Weight (g)
Year Date of fishing caught *' fishing Ayu Ayuw/Hour Nomber M_ean X SD.

1992 Jun. 20 14 6 H 5.7 3 30.4%14.8
Jun. 21 19 5 18 3.6 18 45.6%12.9
Jun. 28 21 6 13 2.2 13 37.94%12.2
Jul.5 17 1 3 3.0 3 52.0x27.1
Jul.5 25 2 1 0.5 1 14.2
Jul. 12 21 6 18 3.0 18 31.4%11.1
Jul. 18 18 6 25 4.2 25 31.5x11.3
I w1 B 6 2 38 B 34:102
Subtotal 38 135 3.6
1993 Jun. 19 14 4 20 5.0 20 24,2+ 7.7
Jun. 20 14 6 20 3.3 20 20.4+ 8.1
Jun. 21 9 4 26 6.5 26 31.8%+ 9.1
Jun. 21 19 1 1 1.0 1 10.0
Jun. 26 10 3 15 5.0 15 32.3+ 8.3
Jun, 27 18 4 12 3.0 9 26.3%+ 9.0
Jul. 4 18 4 7 1.8 7 20.2% 4.2
e W0 %5 4w 2.8 .. 11 39.8% 8.0
Subtotal 30 112 3.7
1994 Jun. 18 18 8 36 4.5 36 22.0+13.8
Jun. 19 10 4 19 4.8 19 39.7x+ 8.6
Jun. 20 10 6 31 5.2 31 29.9+ 6.5
Jun.22 18 3 9 3.0 9 45.3+11.5
Jun. 26 10 2 10 5.0 10 32.5% 8.1
Jul. 10 15 1 1 1.0 1 33.0
........................... W7 71927 0=
Subtotal 31 125 4.0
1995 Jun. 17 20 10 36 3.6 6 26.7% 5.2
Jun. 18 18 5 26 5.2 21 15.8+ 8.4
Jun. 20 18 4 24 6.0 17 21.1%+10.4
____________________________ bz 20 2 5 2.5 5 18.4+ 5.6
Subtotal ) 21 91 4.3 T
1996 Jun. 22 17 8 4 0.5 0 —
Jun. 23 17 3 3 1.0 0 —
............................ W% 5 3 06 0 —
Subtotal 16 10 0.6

* ' Distance from the mouth of the river (km).
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Fig.5 Changes in water temperature at the site 11 km from the mouth of Shou River from June to September during 1992 to 1996.
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Appendix tablel. Fin clipped ayu caught in the Shou River from June to September, 1992 - 1996

Date Site l:;l‘i}:}l:;i Number (:n]:) ]?:;, Date Site l:;il::;% Number (:r];) 1(3;;,
92/06/10 17km Cast 17 11.8+1.4 15.8+ 5.6 94/07/15 18km Tenkara 2 16.8+2.03 4.4%10.3"
92/06/20 14km Tomo 2 15.9+0.3 36.4% 0.3 94/07/15 18km Tenkara 5 15.7x£0.6 23.7% 3.1
92/06/26 17km Tenkara 4 11.5+£0.5 13.3% 2.2 94/07/15 20km Tenkara 2 15.5x1.2 28.0% 2.8
92/06/28 21km Tomo 1 16.5 42.3 94/07/24 20km Tomo 1 17.5 39.5
92/07/05 17km Tomo 1 12.3 14.6 94/08/01 10km Cast 2 13.0x0.5 17.3% 1.2*
92/07/12 21km Tomo i 14.9 29.0 94/09/04 20km Tomo 1 — 41.8°
92/07/13 17km Tenkara 6 12.7+1.0 19.1+ 4.9 94/0920 10km Cast 1 155 . 30.8°
92/07/18 18km Tomo 1 16.2 39.3 95/06/18 18km Tomo 3 14.7£2.5 26.9+12.9
920719 18m Tomo 4 15.7+18 32.6%12.3 950622 10k Tenkwn 1 125 156
93/06/19 14km Tomo 1 12.9 16.9 95/06/22 19km Tenkara 2 11.5%£0.5 11.7+ 1.3
93/06/24 19%km Tenkara 3 12.7£0.5 17.9+ 2.5 95/06/22 10km Cast 3 12.5x0.8 15.7+ 3.4
93/06/24 10km Tenkara 16 12.6%1.1 16.2+ 5.2 95/06/23 18km Tenkara 1 12.8 17.0
93/06/25 21km Tenkara 1 12.6 18.2 95/06/23 15km Tenkara 2 13.9%0.5 17.0% 2.3
93/06/25 17km Tenkara 2 13.1£1.1 18.7+ 3.3 95/07/18 20km Cast 2 14.2+0.1 19.5%+ 1.0
93/07/13 10km Cast 9 13.2+0.8 17.7f 2.9 95/08/01 10km Cast 1 11.8 11.6
93/07/14 17km Cast 3 13.0+0.5 16.5% 1.0 95/08/06 18km Tomo 2 13.5*1.3 17.3% 4.4
93/08/01 20km Tomo 2 14.5%1.1 26.4%10.1 95/08/12 18km Tomo 1 15.4 28.1
930813 2 Tomo 1 182 5.0 950820 18m Temkaa 1 4.5 245
94/06/13 15km Cast 12 15.1#£1.1 — 95/08/26 20km Tomo 2 14.2+0.3 22.5% 1.3
94/06/13 15km Cast 4 13.7+1.0 —* 95/08/27 20km Tomo 2 12,2+0.8 13.2% 3.4
94/06/19 10km Tomo 2 15.9+£0.9 39.0+ 2.3 95/09/02 20km Tomo 1 13.2 19.2
94/06/19 10km Tomo 2 15.9+£0.4 39.4+ 4,1* 95/09/09 20km Tomo 1 14.5 24.7
040620 10km Tomo 1 157 337 950917 20m Tomo 1 133 19.0
94/06/20 10km Tomo 1 — 39.7*  96/06/28 18km Cast 1 14.9 26.9
94/06/23 19%m Tenkara 6 14.3x£1.2 21.2+ 5.7* 96/08/13 21km Tenkara 3 13.8%0.2 20.2+ 1.0
94/06/23 19km Tenkara 2 9.3+7.2 — 96/08/18 21km Tomo 1 15.1 27.1
94/06/23 15km Tenkara 1 13.0 15.5 96/08/25 24km Tomozuri 4 — 28.2+10.9
94/06/23 15km Tenkara 1 13.3 18.3* 96/09/12 17km Tenkara 2 14.7£0.9 27.4% 4.5
94/06/24 15km Tenkara 2 15.0%£0.3 28.1% 3.1* 96/09/15 18km Tomozuri 1 — 47.6
94/06/24 15km Tenkara 1 15.3 32.2 Total 163
94/06/26 12km Cast 1 15.1 19.8

* Artificially reared ayu
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Appendix table2. Fin clipped ayu caught by fisher men in the Shou River from June to September, 1992 - 1996

Date Site Fishing method Number (:‘:n‘) l?:;,
92/06/25 17 km Cast 20 — —
92/06/28 23 km Fly 1 — —
92/06/30 23 km Cast 20 — —
92/07/01 17 km Fly 1 — —
92/07/10 10 km Cast 2 — —

Leored 7.M ] Tenkara oo S e, e
93/ 6 17 17 km Cast 2 — —
93/06/24 14 km Cast 1 — —
93/06/25 17 km Tenkara 2 — —
93/06/28 21 km Cast 1 — —
93/07/04 18 km Cast 1 — —
93/07/09 10 km Tenkara 2 — —
93/07/11 10 km Tenkara 1 — —
93/07/16 11 km Cast 6 — —
93/07/17 11 km Cast 3 — —
93/07/20 10 km Tenkara 5 —

93/07/22 12 km Cast 1 14.5 14.2
93/07/27 10 km Tenkara 1 —
93/08/18 10 km Tenkara 1 — —

e 300923 10 km ] Tenkara o T e
94/06/13 17 km Cast 2 13.3+0.9 17.8+3.1
94/06/19 10 km Tomo 1 16.1 40.5”
94/06/21 10 km Tomo 1 15.0 28.9*
94/06/22 10 km Tomo 3 16.6+0.5 39.3+4.3
94/06/22 10 km Tomo 3 16.3+0.9 35.7+8.2*
94/06/23 10 km Tenkara 1 — —*
94/06/24 10 km Tomo 1 14.0 20.2*
94/06/27 10 km Tomo 2 14.5+0.1 24.3%£0.3*
94/07/02 10 km Tenkara 1 11.5 —*
94/07/05 10 km Tenkara 1 14.0 —*
94/07/21 9 km Tenkara 1 14.0 —*

......... i - R S

0628 Tk Tenkara .l 134 le8
96/07/09 10 km Cast 1 3.2 169 T
96/07/26 11 km Cast 2 11.2+1.0 10.4+2.7
96/08/10 9 km Cast 1 14.5 19.4
96/08/10 11 km Cast 1 14.1 18.0
96/08/18 10 km Tenkara 1 14.4 —
96/09/27 17 km Cast net 2 13.4+0.4 18.2+3.6

Total 101

* Artificially reared ayu



