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Evaluation value of number of seeds released for the ocellate puffer, Takifugu rubripes

Yasuharu MATSUMURA, Daisuke KATAMACHI

We evaluated the number of seeds released for ocellate puffer by using three release conditions; size, quality of
seed and site. The values of these conditions were expressed in values to a standard by the relationship between
mean total length and recapture rate of young-of-the-year in Ariake Sound for release size, rate of degree of
normarity for caudal fin and recapture rate of young-of-the-year in Ariake Sound for quality of seed, rank of site
and recapture weight (1-3 age years old) in outer sea areas such as the East China Sea for release site. The values
were estimated on the data from 2002 to 2017 by accumulating real number of seeds released and three relative
values. The evaluated values were increasing gradually from 2011 by upsizing of seeds, improvement of quality
of seeds and selection of effective release site and showed the maximum value 1.17million in 2017.
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Fig.1 Map of the study area, Ariake Sound and around sea. Open circles indicate the location
of fish markets surveyed and solid circles indicate the release sites.
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Fig.2 Annual changes of number of released seeds in
each prefecture or total.
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Table 1 Recapture rate and caluculated value in each
release size

Release size (mm) Recapzzz;e rate Cals;xlllelted
70 19.5 1.00
60 13.3 0.68
50 6.5 0.33
40 2.4 0.12
30 0.8 0.04

—o— Yamaguchi pref.
—&— Ehime pref.
e Total
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—O— Nagasaki pref.
"""" Osaka pref.
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Fig.3 Annual changes of mean total length in each
prefecture or total.
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Fig.4 Annual changes of effectiveness rate for
relesse size in each prefecture or total mean.
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Table 2 Rate of degree of normality, recapture
rate and calculated value

Rate of degrece of Recapture  Calculated
normality rate (%) value
i 4.4 1
0.9 4 0.91
0.8 3.4 0.77
0.7 2.6 0.6
0.6 1.8 0.41
0.5 1.1 0.25
0.4 0.6 0.15
0.3 0.4 0.09
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Fig.5 Annual changes of effectiveness rate for
quarity of seeds in each prefecture or total.
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Fig.6 Catch in weight (kg) per 10000 release number in
release site.

Table 3 Rank of site for release in each prefecture and calculated value

Ronk Release site or sea area in each prefecture Calculated
a
Yamagchi pref. Fukuoka pref. Saga pref. Nagasakipref. Kumamoto pref.  Ohita pref.  Ehime pref. Ohsaka pre. value
Inner area of
S AII;;;M::U?‘; Ariake 1.00
sound
Habu Isahaya bay Inner area of ..
A Aio Fukuol bay : Shimabara Yatsushiro bay ) Saijyo . 1.00
The other site The other site
B ex-cel.)t habu and Kanda Center ) of Suoh nada in seto sea Ohsaka bay 0.73
aio in seto sea Yatsushiro bay area except
area saljyo
C Hagi Tachibana bay 0.28
Nagasu
D Kanmon strait ~ Kanezaki etc. Yobuko Obseto etc. Mouse of Ariake - - - 0.08
sound
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Fig.7 Annual changes of rate of each ranck for
release site.
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Fig.8 Annual changes of effectiveness rate for
relesse site in each prefecture or total mean.
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Fig.9 Annual changes of effective number for released
seeds in each prefecture or total .
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“Separate table - Summary of release-recapture studies of ocellate puffer seeds
Releasc lot Year of Profoture Release site Nunber of seeds Total Recapture in weight(kg) Rank
release released length(mm) per 10000 seeds
NS1402 2002 Nagasaki Inner area of Ariake sound 14,000 67 404 S
NS1403 2002 Nagasaki Inner area of Ariake sound 10,000 79 486 s
NS1404 2002 Nagasaki Tachibana bay 4,000 82 69 C
NS1405 2002 Nagasaki Oseto 4,000 82 22 D
NS1501 2003 Nagasaki Inner area of Ariake sound 12,000 72 492 S
NS1502 2003 Nagasaki Inner area of Ariake sound 7,850 82 344 S
NS1503 2003 Nagasaki Inner area of Ariake sound 8,000 91 416 S
FO1601 2004 Fukuoka Fukuoka bay 42,000 68 80 A
NS1604 2004 Nagasaki Shimabara 500,000 69 294 A
YG1701 2005 Yamaguchi Hagi 20,000 65 180 C
FO1701 2005 Fukuoka Fukuoka bay 30,000 71 110 A
SA1701 2005 Saga Yobuko 50,270 60 9 D
NS1701 2005 Nagasaki Shimabara 516,000 74 119 A
YG1801 2006 Yamaguchi Hagi 34,600 70 7 C
FO1801 2006 Fukuoka Fukuoka bay 20,000 69 428 A
SA1801 2006 Saga Yobuko 53,000 74 16 D
NS1801 2006 Nagasaki Shimabara 515,000 77 202 A
NS1802 2006 Nagasaki Inner area of Ariake sound 15,700 75 362 S
NS1803 2006 Nagasaki Inner area of Yatsushiro bay 15,700 75 216 A
NS1804 2006 Nagasaki Fukuoka bay 15,700 75 369 A
NS1805 2006 Nagasaki Habu 15,700 77 249 A
NS1806 2006 Nagasaki Saijyo 15800 75 98 A
NS1807 2006 Nagasaki Shimabara 15,000 72 213 A
YG1901 2007 Yamaguchi Hagi 20,000 70 99 C
YG1902 2007 Yamaguchi Kanmon straite 20,000 70 7 C
FO1901 2007 Fukuoka Fukuoka bay 20,000 72 258 A
SA1901 2007 Saga Yobuko 48,000 80 57 D
NS1901 2007 Nagasaki Shimabara 516,000 77 128 A
NS1902 2007 Nagasaki Inner area of Ariake sound 16,000 72 65 S
NS1903 2007 Nagasaki Inner area of Yatsushiro bay 16,300 72 61 A
NS1904 2007 Nagasaki Fukuoka bay 10,000 73 28 A
NS1905 2007 Nagasaki Habu 16,000 71 8 A
NS1906 2007 Nagasaki Saijyo 9,104 72 41 A
NS1908 2007 Nagasaki Shimabara 12,000 92 86 A
YG2001 2008 Yamaguchi Hagi 55,000 66 63 C
SA2001 2008 Saga Yobuko 35,000 74 27 D
NS2001 2008 Nagasaki Shimabara 500,000 77 144 A
NS2002 2008 Nagasaki Inner area of Ariake sound 18,600 75 164 S
NS2003 2008 Nagasaki Inner area of Yatsushiro bay 18,100 76 118 A
NS2004 2008 Nagasaki Fukuoka bay 18,600 77 70 A
NS2005 2008 Nagasaki Habu 18,200 74 106 A
NS2006 2008 Nagasaki Saijyo 9,090 70 196 A
YG2101 2009 Yamaguchi Hagi 55,000 73 49 c
FO2101 2009 Fukuoka Fukuoka bay 31,000 67 25 A
SA2101 2009 Saga Yobuko 35,000 74 27 D
NS2101 2009 Nagasaki Shimabara 500,000 84 160 A
NS2102 2009 Nagasaki Inner area of Ariake sound 16,200 74 155 S
NS2103 2009 Nagasaki Inner area of Yatsushiro bay 15,400 77 91 A
NS2104 2009 Nagasaki Fukuoka bay 6,560 79 10 A
NS2105 2009 Nagasaki Habu 18,400 73 77 A
NS2106 2009 Nagasaki Saijyo 15,400 80 9 A
YG2201 2010 Yamaguchi Habu 19,300 74 183 A
F02201 2010 Fukuoka Fukuoka bay 19,000 82 90 A
SA2201 2010 Saga Inner area of Ariake sound 14,000 76 204 S
NS2201 2010 Nagasaki Shimabara 500,000 84 142 A
YG2301 2011 Yamaguchi Habu 16,000 67 97 A
FO2301 2011 Fukuoka Fukuoka bay 20,000 78 45 A
FO2302 2011 Fukuoka Kanda 25,000 76 210 B
KU2301 2011 Kumamoto Mouth of Ariake sound 22,500 82 50 D
KU2302 2011 Kumamoto Inner area of Yatsushiro bay 22,500 82 47 A
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SA2301 2011 Saga Inner area of Ariake sound 25,000 70 188 S
NS2301 2011 Nagasaki Shimabara 500,000 76 177 A
NS2302 2011 Nagasaki Shimabara 15,000 77 231 A
YG2401 2012 Yamaguchi Aio 15,000 65 144 A
FO2401 2012 Fukuoka Fukuoka bay 20,000 86 55 A
FO2402 2012 Fukuoka Kanda 25,000 74 18 B
SA2401 2012 Saga Tnner area of Ariake sound 10,000 72 67 S
NS2401 2012 Nagasaki Shimabara 500,000 72 129 A
NS§2402 2012 Nagasaki Shimabara 15,000 76 220 A
NS2403 2012 Nagasaki Inner area of Ariake sound 10,000 75 129 S
NS2404 2012 Nagasaki Inner area of Ariake sound 10,000 75 277 S
NS2405 2012 Nagasaki Inner area of Ariake sound 10,000 75 432 S
NS2406 2012 Nagasaki Inner area of Ariake sownd 10,000 75 322 S
YG2501 2013 Yamaguchi Aio 15,000 65 234 A
FO2501 2013 Fukuoka Fukuoka bay 27,000 86 46 A
FO2502 2013 Fukuoka Kanda 20,000 74 71 B
KU2501 2013 Kumamoto Inner area of Yatsushiro bay 17,000 70 96 A
KU2502 2013 Kumamoto Mouth of Ariake sound 14,000 71 4 D
SA2501 2013 Saga Inner area of Ariake sound 10,000 72 108 S
NS2501 2013 Nagasaki Shimabara 500,000 72 215 A
NS2502 2013 Nagasaki Shimabara 15,000 82 297 A
NS2503 2013 Nagasaki Inner area of Ariake sound 20,000 84 128 S
NS2504 2013 Nagasaki Inner area of Ariake sound 20,000 79 102 S
YG2601 2014 Yamaguchi Aio 15,063 77 30 A
FO2601 2014 Fukuoka Fukuoka bay 24,800 86 86 A
FO2602 2014 Fukuoka Inner area of Ariake sound 23,500 74 74 S
KU2601 2014 Kumamoto Inner area of Yatsushiro bay 18,000 80 44 A
KU2602 2014 Kumamoto Nagasu 14,000 79 23 D
SA2601 2014 Saga Inner area of Ariake sound 10,000 72 304 S
NS2601 2014 Nagasaki Isahaya bay 320,000 73 167 A
NS2602 2014 Nagasaki Shimabara 15,000 76 135 A







