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Recapture rates and growth of hatchery-reared ocellate puffer Takifugu rubripes marked
with fluorescent visible implants, Elastomer tags, released in the eastern area of Ise Bay

ACHIHA Hideaki™ !, WAKU Mitsuyasu™®?, TAKASU Yuyji*®, BANDOU Masao*#,
SHIROKIYA Takuya*®, and MACHIDA Masahary™ ¢

Abstract » Using sampling surveys of commercial fandings taken at three fish markets, we estimated the
recapture rates and growih of hatchery-reared juveniles of oceliate puffer refeased in Ise Bay. A total of
103,483 fish with a mean TL between 6.2 and 10.1cm were marked with visible fluorescent impiants,
Llastomer tags, and released in the castern area of Ise Bay in July and Avgust from 2000 to 2002, We
survgyed 12,692 fish of (+, 13,555 fish of 1+, and 722 fish of 2+ of oceliate puffer caught by smali bottom
trawling and bottom longline fishing in Ise Bay, Mikawa Bay, and the western Enshu Nada between
Qutober 2000 and March 2003. Of these we confirmed 1,589, 33, and 5 marked fish, respectively, with
respective mark rates of 12.3%, 8.3%, and 6.7%. The estimated recapture rates for the fish released at a
mean TL of 6.2cm in 2000 and at a mean Tl of 6.8cm in 2081 were 26,5% and 12.4%, respectively. In
2002, two groups of hatchery-reared ocellate puffer of different sizes were released - one with a mean TL
of 7.}cm in July and the other with a mean TL of 10.}om in early August. For the smaller group, the
recapture rate at 0+ and the mean TL of the fish recaptured in November were 10.0% and 22.2cm,
respectively. By contrast, comparable figures for the larger group were 10.2% and 20.9¢m. These resulis
indicate that the castern area of ise Bay is the optimal site for the release of haichery-reared cceilate puffer
and that releasing juveniles under 6.2¢m Ti. is most effective for enhancing the stock of ocellate puffer in

Ise Bay, Mikaws Bay, and the western Enshy Nada,
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Fig.1 The study arcas and release site of marked hatchery-reared ocellate puffer during the period from 2000 to 2002. Closed
circle (@) show the released sie of marked ocellate puffer. Stars (%) show the fish markets surveyed.
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Fig.3 Marking point for visible fluoreseent implant, Elastomer
tag, inserted in the base fissue of the pectoal fin.

Table 1, Statistics on externally marked (visible fiuorescent implant, Elastomer) hatchery-reared ocellate puffer released in the

eastern area of lse Bay from 2000 to 2002

Group Date of released Total lengsh Body tength  Number of Marking point™**

name {emy* {omy* fishes (Fluerescent color}

2000 Jul 25,2000 62 = 0.5 57 = 04 10,080 Left  (Red)

2061 28, Angli, 2001 6.8 = 0.3 63 = 04 19,206 H (7))

20602A  Jul 19,20, 27,2002 71 09 6.7 = 06 36,277 # {7

2002B  Aug. 7, 2002 0.1+ 06 958 & 38,066 Right{Red),Lefi(Yeliow )
*meant 8

**base tissue of pectoal fin{See Fig.3)
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Table 2. Average catch (1) of ocellate puffer in each fish markets and by each fish method from
1995 to 2002, Values in parenthesis designate the percentage of the catch weight of ocellate
puffer. An asterisk (% ) shows surveved fish markets and methods

Traw}

Fish market Ise,Mikawa Bay Enshu Nada Longline Total
‘Toyohama 15.1(45.7%;} * IY 15%) * 8.4( 6.8%3 18.7(15.2%}
katana 5.5(16.6%) * 30( 7.2%) ¥ 23.3(49.1%; * 31.9(26.1%
1sshiki 8.0(24.0%) 1I8.7(47.3%) * 27.122.6%)
Hazm 2.7( 8.3%) 4.4(10.7%) 1.2 5.9%)
Higashihazu 0.2¢ 0.6%) 4.8(11.4%) 4£.9¢ 4.0%
Nishiura 1.1¢ 3.3%; 4.5(10.7%) 5.53¢ 4.5%)
katahara 0.5( 1.5%) 2.2{ 5.2%) 2.6{ 2.2%)
Shinozime - 21.2¢44.6%; 21.2¢17.3%)
Meorozaki - 2.6( 5.5%) 2.6{ 2.1%)
Total 33.1{100%%) 41.7(3100%; 47.6(160%} 122.3{106%)
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Appended table 1. Number and contribution rate (%) of marked fishes taken in commercial landings by small bottom trawling and
fish taken by bottom longline fishing at several fish markets from Oct. 2000 to Mar. 2603. A,landing at Toyohama fish market
by small bottom wawling;A-1,operating in Ise Bay;A-2,operating in the western Enshu Nada; B.landing at Katana fish market
by small bottom trawling:B-1.operating in Ise Bay;B-2operating in Mikawa Bay;B-3.operating in the western Fnshu
Nada.C.landing at Isshiki fish market by small bottom trawling operating in the western Enshu Nada;D,landing at Katana fish
market by bottom lengline fishing operating in the western Enshu Nada and Ise Bay

A-T:Landing at Toyohama fish market by small bottom frawl operating in Ise Bay

Survey Number of surveyed Number of marked fishes in each
fish in each age (A} group of release {B) (B/A%)
Date Days 0+ 1+ 2060 2003 J002A 26028
2000 Qe 5 730 78(12.6%%)
Nov. 6 443 3247.4%)
Dec, 4 271 6{2.2%)
2081 lan. 2 147 7(4.8%)
Feb, 2 58 2(3.4%)
,,,,,,,,, Mar 2 T3 MR
(Sub total) 21 1,722 126(7.3%)
200 Apr. ¢ Prohibition = ()
of fishing
May 5 i 51 6(0%)
Jun. 8 H 55 1(1.8%)
Jul. 6 # 121 B(0%;}
Aug. 3 i 31 0(0%)
Sep. 2 # 6 (0%}
Oct. 9 1,798 35 0{0%) 26(1.4%)
Nov. 3 1,033 - 0 25(2.4%)
Dec. 6 1,649 7 0{0%%) 55(3.3%)
2002 Jan. 2 533 - 0(—) 27(5.1%)
Feb. 2 223 - O 3{1.3%)
AAAAAAAAA Mar A8 O IOR2R
(Sub fotal) 52 5,684 306 H0.3%)  146{2.6%;}
2002 Apr. t  Prohibitien 127 8{0% )
of fishing
May 2 # 118 1H0.8%)
fun, 2 # 7 0% )
Ful, & f — won(en}
Aug. ¢ H - = (3}
Sep. 2 # 8 60% )
Oct. 3 # 113 060%)
Nov, 7 1,446 15 0{0%%} 302020.9%)  240(16.6%0)
Dee. 4 788 1 060%) 122(35.5%) 157(19.9%)
203 n, 2 268 8 00%)  S0(18.7%)  85(31.7%)
Feb, 4 348 7 8(0%} 56(16.1%} 81(23.3%;}
NS Mar. .. LN 232 S 0% ... 26(11.2%) .. 28(12.1%)
{Sub total} 30 3,082 407 1(0.29%)  536(18.0%)  591(19.2%)
Total 103 16,488 713 127 147 556 591

Numbers in parenthesis are percentage
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A-2:Landing at Toyohama fish market by small bottom trawl operating i the western Enshu Nada

Survey Number of surveyed Number of marked fishes in each
fish in cach age (A} group of release {B) (B/A%)
Date Days O+ £ 2800 2001 2002A 26028
2600 Oct. y3 ()
Nov. 3 5 1{20.0%)
Dec. 4 i3 0(0%)
2061 Jan, 2 24 80%)
Feb. 2 8(0%%)
““““““ M T T e
{Sub total) 17 44 12.3%;}
2001 Apr. ¢ Prohibiton  — —{—)
of fishing
May 5 # 51 0%}
. 8 # e o{—)
Jul, 6 # — )
Aug. 3 # 31 0(6%%)
Sep. 2 # 3 0(0%)
Oct. 9 24 35 0(0%) 0{B%)
Nov. 3 ] 84 1(1.2%) 0(6%)
Dec. 6 169 7 0(0%%) 0(e%)
2082 Jan, 2 231 - &3 1{0.4%)
Feb. 2 74 - (3 0(0%)
,,,,,,,, Mar 425 TG
{Sub total} 52 464 213 10.3%) 2{0.4%;
2002 Apr. 1 Prohibition 17 0%
of fishing
May 2 # s 0(0%)
Jan. 2 H 41 (0%}
Jul. 0 # - —{}
Aug. 0 i - —{ 3
Sep. 2 n 211 0(0%)
Oct. 3 u 266 H(0%)
Nov. 7 24 37 0(0%) (0% 00%;
Dec. 4 81 7 0(0%) H1.2%) 202.5%;
2043 Jan. 2 6 14 0(0%%) (0%} 5(0%3
Feb. 4 23 28 8(0%) 8(0%) (0%
,,,,,,,,, Man 335 I8N %) 1%
{Sub toal} 30 169 695 0(0%) H0.6%;) 31.8%;
Total 99 677 908 2 4 ] 3

Numbers in parenthesis are percentage
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B-1:1l.anding at Katana fish market by small bottom trawl operating in Ise Bay

Survey Number of surveyed Number of marked fishes in each
fish in each age {A) group of release (B) {B/A%)
Date Days O+ 14 2000 2001 2002A 20028
2602 Qet. 7 Prohibition i 3(0%)
of fishing
Nov. 7 261 & 8(—) 22{8.4%) 12{4.6%)
Dec 4 299 i 8(0%) 37(12.4%) 1946.4%)
2003 Jan. 3 50 - () 9(18.0%:} 5(10.0%)
Feh. 3 89 3 8(0%) 16(18.0%:} 17¢19. 1%
e Mar 219 S 00%) .. A103%) ___4QLI%)
Total 26 718 7 8(0%) 86(12.0%:} 57(7.9%)

Numbers in parenthesis are percentage

B-2:Landing at Katana fish market by small botiom trawi operating in Mikawa Bay

Survey Number of surveyed Numbser of marked fishes in each
fish in cach age (A) group of release {(B) (B/AY)
Date Davs Ot 1+ 2600 2001 2002A 20028
2002 Oct 7 374 2 00%) 0{6%) 0(6%)
Nov. 7 218 3 0(0%) 1(0.5%) 20.9%)
Dec. 4 21 (=} 3(14.3%) 3(14.3%)
2003 Jan. Prohibition of fishing
Feb. #
,,,,,,,,, 7O SR Ut Gou) AUs Syw) NS G SR
Total 20 613 5 _ (%0} 40.7% 5{0.8%)

Numbers in parenthesis are percentage

B-3:Landing at Katana fish market by smali hottom traw] operating in the western Enshe Nada

Survey Number of surveyed Number of marked fishes in each
fish in each age {A)} group of release (B)Y {B/A%)
Daie Days O+ P 2080 20061 2002A 200213
2082 Oet. 7 9 25 £(0%) (0% 0%
Nov. 7 35 8 O(—3 0(0%) H2.9%)
Dec. 4 18 i 0(0%) 1{5.6%) 1(5.6%)
2003 Jan 3 67 24 0(0%) H4.5%) H3.0%)
Feh, 3 45 7 (0%} H2.1%3 A4.2%
......... Mer. 2 3L 1600 00%) 0%
Total 26 156 73 (0%} 5(2.5%3 6(3.0%;

Numbers in parenthesis are percentage

C:Landing at Isshiki fish market by small botlom traw! operating in the western Enshu Nada

Survey Nusmber of surveyed Number of marked fishes in each
fish in each age {A) group of releasc (B} (B/A%)
Date Days I+ 2+ 2080 2001 2002A 2002 B
2002 Apr. 5 126 665 3(6.8%) 0%

Numbers in parenthesis are percentage
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D, Landing at Katana fish market by bottom longline operating in the western Enshu Nada and Ise Bay

Survey Number of surveyed Number of marked fisbes in each
fish in each age (A} group of release {B) (B/AY%)
Date Days i+ 2+ 2060 2001 2002A 20628

2081 Oct 4 1,062 36.5%)

Nov. 3 468 H1.5%}

Dec, 4 348 2{0.6%}
2082 Jan, 8 - —(—}
,,,,,,,,, Feb, 4. 186 . OOW
{Sub total) 17 2,064 14{0.7%}
2002 Oct, 6 6,021 8 85—} 4(0.1%)

Nov, 4 1,208 2 6{0%) 7(0.6%)

ec. 3 641 7 0%} 40.6%)
2003 Jan, H 632 25 0%} 2{0.3%)
,,,,,,,,, Feb, 3R B %R KO
(Sub _fotal) 19 9.639 57 B0%;) 18(0.2%

Total 36 11723 57 14 18

Numbers in parenthesis are percentage
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