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Estimates of the number of ayu, Plecoglossus altivelis, caught by tomozuri angling
and ratio of stocked fish in catch based on logbook and mark release surveys

Akihiko YUASA™, Yoshihiko SUGIMOTO™, Keisuke MORI "' and Yukio UETA™

Number of Ayu, Plecoglossus altivelis, caught by tomozuri angling of recreational fisherman and ratio of stocked fish in catch was
estimated by logbook and mark release surveys during the period from 2008 to 2010 in the Kaihu River located in the southern part
of Tokushima Prefecture. Estimates of the number of catch through the fishing season are 268,000, 377,000, 340,000 from 2008 to
2010 respectively, and coefficients of variation are 32%, 17%, 21% respectively. It was thought that samples of more than 10 are
needed to enable a coefficient of variation below 15% and for improving the accuracy the stratification of samples on the basis of the
number of fishing days. The 95% confidence limit of ratio of the stocked fish in catch is 25-54% for 2008 and 38-52% for 2009. It
seems that the deviation of the distribution of marked ayu makes the estimates excessive.
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Table 1 Annual number of licenses issued for angling in the
Kaihu River and sample surveyed.

2008 2009 2010

No. of season permit

55
holder 515 585 4
No. of day permit holder 391 645 527
Sample no. of recreational 3 9 5

fisherman
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Fig. 1 Map showing the location of the Kaihu River.
2% Area where fishing except tomozuri angling is prohibited
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Table 2 Release of the marked fish of which the adipose fin was clipped in the Kaihu River.

2008 2009
Date of release 30 Apr. and 01 May 27 and 28 Apr.
No. of successive generations 4
No. of marked fish 56,100 87,100
Mean of BW(g) 5.8

The water area of release

From Ooizeki dam to upper
reaches of kaihubashi bridge

From Kohno dam to upper
reaches of kaihubashi bridee
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Table 3 Estimates of the parameters in a month and through
fishing season on catch of ayu, Plecoglossus altivelis, by
tomozuri angling fishery. R, catch rate on season permit
holder, M, mean number of fishing days on season permit
holder, MT, total number of fishing days on the season permit
holder and day permit holder, YS, number of catch on the
season permit holder, Yd, number of catch on the day permit
holder. Numerals in parentheses indicate the coefficient of
variation.

Term of

Year R M MT Y* V'S
estimation
June 19.29 933 4,903 92,700 1,858
(0.19) (0.34) (0.34) (0.52) (0.21)
July 14.32 12.67 6,644 93,387 1,731
(0.09) (0.39) (0.39) (049 (0.12)
2008 Aug. 13.00 10.00 5,226 66,950 982
0.16) (0.17) (0.17) (0.24) (0.19)
Sep. 564 3.67 1,905 10,643 96
(0.24) (0.62) (0.62) (0.76) (0.35)
1436 35.67 18,678 263,680 4,447
June-Sep.
(0.18) (0.15) (0.14) (0.33) (0.18)
June 17.60  9.56 5,803 98,410 3,741
(0.07) (0.18) (0.17) (0.16) (0.08)
July 16.87 9.56 5,756 94,315 2,805
(0.06) (0.22) (0.22) (0.21) (0.07)
2009 Aug. 19.57  6.00 3,603 68,705 1,811
(0.11) (0.28) (0.27) (0.28) (0.12)
Sep. 20.64 8.67 5,190 104,650 2,477
(0.06) (0.21) (0.21) (0.20) (0.07)
18.53 33.78 20,351 366,080 10,954
June-Sep.
(0.06) (0.18) (0.18) (0.17) (0.06)
Tune 1093 580 3,284 35,124 778
(0.18) (0.18) (0.17) (0.27) (0.20)
July 1642  6.20 3,510 56,397 1,240
(0.09) (0.27) (0.27) (0.30) (0.12)
2010 Aug, 2425 1020 5,812 137,060 3,909
(0.07) (0.21) (0.20) (0.25) (0.09)
Sep. 17.33 10.80 6,147 103,709 2,844
(0.11) (0.37) (0.36) (0.40) (0.12)
18.18 33.00 18,754 332,289 8,576
June-Sep.
(0.08) (0.17) (0.16) (0.21) (0.08)
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Fig.2 Monthly changes of estimated number of ayu caught by
tomozuri angling inthe Kaihu River. Vertical bars show the standard
error.
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Fig.3 Marked ayu in catch(columns), and ratio of the marked
fishin catch (closed circles) by tomozuri angling in the Kaihu River.
Vertical bars show the standard error.

Table4 Ratio (%) ofthe marked fish and the stocked fishincluding
the marked fish in catch through fishing season, represented
Rm and Rs respectively. P is the ratio(%) of the marked fish
inthe stocked fish. Numerals in parentheses show 95% confidence
limits.

Year Rm Rs P
2008 11.2 (7.1,15.2) 40.0 (25.3,543) 28.0
2009 9.9 (8.4,11.4) 447 (382,51.8) 22.1
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Table 5 The results of on-site surveys at tomozuri angling conpetition. R, catch rate of

entrant, Rm, ratio of the marked fish in catch.

No. of
Year Date surveyed (;l;‘octztlcrl?::rc?zjrfl No. o:;:larked Rm
entrants
22 June 17 213 12.53 17 0.080
2008 17 Aug. 58 192 3.31 60 0.313
24 Aug. 17 96 5.65 15 0.156
2009 21 June 24 295 12.29 21 0.071

20004E ICAAAE L6 A21 BOSERIIF H o HEkHewe
MBOKTETH oz, BERIFEHOAEEEEDIO %
KB LY K&, THAORESE IV,

£ B

HEER ) 02002 ~20044E O HARFE I & 2RO
BoHEHE0~104T R (BEE#I342005) , 2008~2010
FEOSROHEFEME268~3TTTR L VENZ &, 720
BFEEOETIEZ C BRFTICB T 2 EE Ot
R EPERZEER BNE, HAREINEID20054
DREI ) WEHE DRI OIEEMIZT, 269 TR TH
(IRF12005) , #EERII 20094 DHEEMEITT TR D198
Thb, —7F, HEEEOHIEHEIH2TR O TN
DL OFERZIFITN LD 1. 4REV, BV
LB OB Y- ) O T LREENS WD L E
ZoNBD, EREREOFHEFEAL TV I L L, E
REBEEDS LV EPHEEEOREY #RE LT
REMED D B

FIERP2008E X VTS ALUBIEE 2o TWED
3, KBROLA L EDIT2LORENRBLS R VEERY T
ADWERIIBIZINA L2z b E2 o b, T2, $93E
BOEERIL (CV) /S0 LIRS0 O E
Zzbhb, HF (2001) BEILEEMINOKRE Y D8
RGN LB U CRTEMEZRES S, SR & 8
kMM ) OfEE I BHEMBERS 2, oL LT
3, —F, FHRBAROEHRESKENI LIE, 8
TH%5 % WIT OFEAREWHE & FIGARICR O NS #TT
NOEBREREOHBABOESZ KB LEREELS
s,

AREIBE | D4 1) 4553081038 ORI P ORER
Bk, 106 N\OERKERE (HHR0.48%) »oHEZEL
7B A OEEREIZ0. 104 TH -7 (JLH2001) . 4
DRI ORERE R THTE SNAEBEOBRDNEREDOE
BREE, 20084E4%0. 323 (HhHER0.58%) , 20094EA%
0.161 (HHiER1.54%) , 20104E2%0.208 (HiHiER0. 90
%) Tholzo BAYMPEIT 5 LEBRBIZEHET 2
Z e (AbHE1996) , ZEEMRECE0. I5LAPNIC T 28R
WEREOBIIL R EBIONUEVLETH 5, BICEN

RREEE T A0, ERERER L HERE
DEBREHLPIZT ALEND S,

MR TIRERME BRI ) OSERKAERT S
LEDBH B, HHINOT7 L, £ (KHY, ooF
TE) , W (B, TR BLUEY Y2 VBT
DL, BRBEILIZEALEY (BLIITEHY) THAD
2, MERIRMENLBIREEY Yy 7 VIBICHRET S
fil, 70~100 AFREEDMEST D B L T b, BEAREE
FOFIZ, 2008, 20104EI24&1A, 2009412 A
FEPEINT 2, HORBTICEEL VWA R
LIEERFHERE L VBB ES S v, EEEo /0T
T ¥ O E R REKRE TR L CHET A 2 LT
BOHEHBESTLELZL S 1C Kojinalds) , #HEE
DEHREZNHET LI EPBELEDL72DI24
ErEZOLND,

RBRERIBHMRERIC S0 2 ERA T R a0
ETH A, AU TIIEREERE TR R EERK
EEHMABRBONRHEED S RMERZHEE L & b2
E L7z, RIEEOHEE T, AERERLIEREORES
HORY 2 ZET HLEND B, YIKRET LOMEEBIE
HELRVA, Y103 UL ) IREEEROAIZRTILI6
~98% THh o7z (HF2001) . 2EMOTETIE, Bikf
RIAE & D EFHNARRO K Y BEHEKE O Tl S
Nize BRBREFGBHICHALLZEHVERREZ0
TIBOEEIE, MEBEOB L *ZET L LEREDS
MEEN TP oI e HEZDNE, HWEREORTIRR
P ORBELRD D0, BRAOTHEORICLDIE
WRIIEDIHE SN I ELON S, ERADE
R (Rm) 2 63K 72 ARG L 72 Sk A o a
WERIE, 20084E4%53.5%, 20094E4%2.8% TH - 720
DeLury: THE L= THINZ B 5 R iE#%30~45 BB
HERERIZI7% (95%EMEX I1Z28~50%) THH (LA
EA2001) , HAIBICEG L T v AT & ity
BIET, TAHYIREET TCOR45HBOETREIT59%
Ik L7z ONZaBiE52005) o S a0tz
ERENE P o7z LT, ERROEEHEITBRTH
AEEZOND,

$) REOSEE(R) EHHEH ORI S b B DR

* R T SE T FA A R

35



BERIE, A%, &

EHEEE X DRV $FI220084E 08 A 17 H D#3EER33. 3
EE, MNRERZTTRCEREL PR o2 98
HEINE, BEE Rn) TVTFhokE&TLEWDS
200848 HITHDL L OBIMEFRH Y ERX 2 FIH L
o2&, BARBOBERADEENBEVWILERLTY
5o $90) REDER & A ORISR L, HEEFAER
FEOEMEIFIZT - L T3,

BRAOE BERZ, BoOERICREAYES TS
TR R RET 5, HEEBIIC2003EDMET 1, NTE
20044E DB LT L OBEETH
B AW LAE R, 7 2 ALERE 7 LIS
HIZHS LB D, 200340 TFHE L 2004FE0M 7
DEETHET ZOBETHTHLZ EFHL2ICE
7o (BARIZH2004) o MBET L E ALET ZOEENS
i, 2 vBAaLSTRIIL A ALE7 20OEENEH
AL EDIERT LABRZLEZONS I
»2005) o BEPHH O ZEROEICIXATERR T
IHPTEINCHEE L, BEOMEHAEDIOWMKALET 2
OEBTFEER L7 (HM2005) o MEET7 2O L)
WAL, NLERRT7 ZTOFEWHEZ D56 T
METLEALET LOZMFREZ A REEEEETS
B, TOZEIE, BEMSHREEMEFLT BN
BETHI LT, TLHEBEOBRGHZEELECE LD
CEBAELZEPL TR RLTVWEEEZOND,

#OE
AHEDOERIIHZY, EEMIZTHIE V2w
MR ASER R E O L EHRBEE AR 1 COBEOE
BRICE CBHLER L ET S,

E1):E RS
akE & EMRRRTE A, #IhR. BEEEE, HIE1975,

44 —46pp. .
WH £, BREE, SOEE. <1209 554
DNAGHTIZ & 5 7 2 UET OBENERE L i tHo

36

o, LH=E5

Bk, HAUKEFEEE2005;71:768—774.

JbHE—. B EMETE T AN, IR, FEILH
k72001, BE, 207—231pp..

EHE—. T I A ERSEROHEE.
BB R ET B R1996;12; 24— 26p. .

H. KOJIMA. Evaluation of abalone stock enhancement
through the release of hatchery-reared seeds. Mar.
Freshwater Res1995;46:639—695.

Mzal#E—, IREEE, WA B FiilcBirs7
I DR R & wRFOBER. REEKERBSER
H#2005;7:19—24,

RESFR. I O7 LR IZOWT (FRL 7 4
) . SEEA) I BE 7S 7 L HEE S B4 2005,
93—98.

HFRE. Ml B OB L7 7 20 B il
RO T LR OHE. SEMETIEEMEET
ISR 452001 ;15:93—98.

HFHZ., ENTEHY T STt sn.y
ZDCPUEE K& &, JKEEHEFHE2001;49:285—292.

AW, - EREICBUARET LEMO
EEMEHE LRI L 2 BB OMME, ek /KEL
RERETHEE S ETREE2004, 45—64.

FHARANES . MR 7 2 LIS B 2 ATET 2O%R
BERIZS E O HEEOMR. KEFH2005, 34, 117
—~122.

BE R, A W BelrukEAERRETSEE
REUHFEREFMEA 7 LTS TE. fERE
MOKEER BBt~ & —KEFETHEREE2004,
48-51.

LR B, RESERS. TS BT BDeluryiklc X 27
IOEFREMEE. HAKESFEEFE2001;67:30—34.

WERWE, TR B REORSICESW TGRSR
TS R 72 B 7 2R QW NN BT B S Ao
FEE. KEEHEMTR009, 2, 19—24.

EA R, RIEER. TSR 587 2OEE
B OHERE. KEHFE2003;51:257-262.



mBRIR

MKERERN ' > 2 —KEMRAAZRIRE No. 8

B/EmEE

WEREEOZEROE CEBIRAE Y SHE L ARHYICE

57 1IDERH LR ADRESE

WRE, AR, OBy, LSRR OKEND

2008 ~ 20104 |2 fl B IEL P S0 o0 i ) 1) CHSAS 1) BE A & 1
BRI L, BEEORBNIZI BT LOHMERE
BB oRERLHE L, KA L A2ELEO
UL, ZOOSIT_%I‘C)ZGSW“;%, 377 Tre, 340T-R, )
FREE32%, 17%, 21% Tdh - 72, BEMRE % 15% LI TIC
ThH Iz (;t, 10 AP EoBERERENLELEZ LN
72o 72, AR OEEE OFHRE B BOEEREE, 1A
1A NHERHRIDREL, HERHELED LD

VA E O ’f’ﬁ“”ﬁ{%{%ﬁ:ﬁii‘% ZENHFREEZ LN
o BEREMUMENAC & A TR L RIS D95 % FHIX 1
&, 2008 4¢ 75‘25”54 %, 2009 4EAT38 ~52% TH -7z, 1
HEOSHEBEEORMYIZLY, REROHEMEI BT
H o T REMED D 5 6



http://www.tcpdf.org

