26

T LAY P AMOK FE R B v Z —WFZE S 1: 26-31, 2017

HFTER Y
" EERMEMKERNBE U2 —KERMit 52—

T A PE LT 2K 50-60 mm O A =4 o B/ (M350 ulbs) 24017 €
IR b Ch#e it U, iR oM ARSI, BAE, BX
ANV R 2 572, BERR AR I 2008 4 10 (12,000 ) & 2009 43 A (6,000 2)
ATV, IRAEFHAIX 2013 45 12 A £ C5EE Lo, Bifid 2010 4F 10 H 525K
200 mm TREIA LEA®, 201247 H £ TR 2ERICHZY, #HfofiliEkiEc
ST, BORAOREAR L BICROREEEIL, ZEi 5-13%, BEL12%T
Holz. —JF, HERTRAIT RIS COWRBERMR T ehoTo. DD, K
WUl A =4 a3k ESEEE2 > L Bbhd b oo, FHmIZ X TREMA%LD
PR E <, £ BOREHEN~ORBROFH Z & OREBEN b RIB S 2o,
F=FaBOBEEREBIZOWTIE LR DIMFTOSHMPE STz, 5%I%, HiiER

Yk

EERLFAKESHICEREBR LA =43 E0DRENMA LBRKR

T EAEIE R R R A I 2N T 2N B 5 L bz,

F—U—F:A=A=®, BEIER, ROVKE, BEMA, BAR, HERRT

& B

7 =7 =¥ Inimicus japonicus 1%, FE H A&7 &
LI O KIE 200 m LA ORVIRIEIZ AR L
(HF15, 2000) , SLE I CIEF IS/ MOV 8 & il
M CHE SN TN D, RO SR T, ik
W COTHEMENRNEEZ LN TEY (AL,
1995; ¥85)11 5, 2000; %, 2003; &5, 2013),
FETIL 1976 -6, FEEETIL 1982 005
Tl AEPERBR M E & - 7 (FFIT, 1994) . 2001 4=
FED BT FEL S AT, AR 7R B i3 T
NTW5d. 2016 4 3 AICHIE S iz feE IR 7
R ESLAG ] (FeJf R https:/web.pref.
hyogo.lg.jp/nk17/documents/saibai7-160331.pdf,
201747 A 10 H) <TiX, Rekcek (TL) 15
mm YA X 15 TR OEFEFHE AN T B, TL50
mm £ CHEBEME, BF 10 HREOFEE RN
FHUT R STV D,
INFEFTRECDEST, A=A a4t
PE « Fm AR A T (B S, 1993; FF
1T, 1996; HEA 5, 1998; FE8F 5, 2004; Al S,
2011), A=A aBHEHOLELEENRKGND &
[FIRFLZ, S 00 (R YA R D Fn L D34
FE S T& 7. F£7=, Alizarin Complexone (ALC)
IZ R D HAG e (NEIERR) <o, 7o h—27 -

YR 27 - JEEEDIER - T EEUIERTE 2 SN &
Lo i A& 2 Fh < v )1 S, 2000; 4257,
2003; EANDH, 2007; 5k 5, 2013), A =A==t
VR COIRAE D & <, W E &M% R
EINTWD. Lol itk DWBFEEESCE D
HR, F - [E R A R & U CRkiih S & 3Af L
TEIRIFE EA ER.

=8 (2003), BN (2007) 13k o ElL R
EHEE LTV D, HEE DR & 72 2 i R
Wie < Bt A A& L CE R (TL > 100 mm)
Thd L, BINEREL L L THREEDSOREIC
LoD T, EROKIEY A XA TH% TL 50
mm R O/ 2B L, TSaia A R
&L CTHEMBR CORINEZ B 6T LN,
O RS O 5] (B, 2008) ZBRVWTHR Y72
YN

A= a8 O/ BN AN E G S b
LR o2 BUE, BIREB ST RO—>L LTH)
FHYZRTEE R GBEIfcE) ki L Tn< 2o
I, Btk OB IR AR, (BSR4
BT 2HAZEEL T LERDHD.

AW TIE, EHLE 52mm & 60 mm DA =
F B % e R & o Ui b 5 | A ik
Wit L, iAo 1NN ARG B I, IR AR,

A} 2017.7.6, B 2017.8.9, #A%E " shigeaki gorie@prefhyogo.lg.jp
674-0093 JuJf WLRA A T BT 7, 22-2 TEL: 078-941-8601, FAX: 078-941-8604



BRLOEMEREZHA LN LTEOTHET S.

MHEBELUVAE

BERUR

2008 4F 10 H & 2009 4= 3 H @ 2 [BNZ53 S, f%
[ R & o Ui (Fig. 1) 12, 820 B
Jedinil O YR 2 SRR (FETH, 2010) & LA
=F =8, § 18,000 B4 i L7 (Tablel). A&
TR L2 G T KGR 5-12 m ORI (%)
DHT7ELGThHS.

BEHRE AT

RBRE FE S + AL AGE AL A B & 5
REREH RIS (B BEEE), AKE T
k(T D EBREBFES (ABRE), mkikE
WIFFLE (FEwifal), 8 L O RiECER LS
(f& Bifats) (Fig. 1) TifEshsr4=4=ED
AR - s R (kg) A~ SEFHHIMIT
2010 45 1 H2014 412 H & L7-.
EWAIE - BRARRE
RSSO IR B O "I REME © Z & L T,
RSN %, B BETIfE, 6 K OUKIRIE Ak
PR & T D IR IEER RIS (RETR)
(Fig. 1) THH 141, fiGHELIT-7-.
HTHAE TIL, HHigicAkE T Sn-4=4=
POEEZAEL (1em BAL), SEBIERROA 4
iR L. —HofEiiekE (TL,mm) & {KE
(BW, g) Z#HIET D 7= DKFER & v # —~FFf

135° 0O0'E

Kii Channel

Fig. 1 Locations of the fisheries cooperative associations
where the fish market survey was conducted and the
release site of hatchery-reared marked juvenile devil
stinger.  Closed circles: fisheries cooperative
associations, open star: release site.
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Table 1 Summary of mark-released juvenile devil stinger

M ark-release No. of fish Mean TL at release .
date released (SD, range) Marker

16 Oct. 2008 12,000 60 (4.8,43-75,n =120) Left

12 Mar. 2009 6,000 52 (6.1,41-67,n = 30) Right

TL: total length (mm), SD: standard deviation, n: No. of fish measured, *cutting
off the tip of the left or right branchial mantle of the fish.
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Table 2 Estimation of the number of the wild or mark-released devil stinger caught with the gill net fishery in Nandan Fisheries

Cooperative Association from October 2010 to December 2012

Estimated No. of
No. of fish No. of mark- Estimated Samolin Mark rate (95% ;Zf ffjeas(; do Cumulative
Period released fish  nj5 o fish png confidence return rate
examined —————— rate nterval fish caught
Left* Ri ght caught interval) (range) (range)
Oct. —Dec. 2010 49 6 1 271 0.181 0.143 39 0.002
2011 57 3 3 1,461 0.039 0.105 154 0.011
2012 76 0 2 1,262 0.060 0.026 33 0.013
Oct. 2010-Dec. 2012 182 9 6 2,963 0.061 0.082 (0.05-0.13) 244 (148-385)  0.014 (0.01-0.02)

* Marker: cutting off the tip of the left or right branchial mantle of the fish.
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Fig. 2 Monthly change in the catch amount of devil stinger caught with the gill net and small trawl fisheries in the Kii
Channel off Hyogo Prefecture from 2010 to 2014.
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The present study examined the fishery recruitment and return rate of hatchery-reared juvenile devil stinger in
the Kii Channel off Hyogo Prefecture, in the eastern Seto Inland Sea, Japan. Juvenile fish (50-60 mm in TL) were
marked by cutting off the tip of the left or right branchial mantle and a total of 18,000 fish were released into the
wild in Oct. 2008 (n = 12,000) and in Mar. 2009 (n = 6,000), respectively. Fish market survey was conducted 1-4
times a month from Apr. 2008 to Dec. 2013. In the market survey, total length (cm) were measured and the shape
of the branchial mantles of the fish caught were carefully observed. None of the wild fish which have similar shape
of the cut branchial mantle like mark-released fish had been found in the market survey until the released fish
recruited. The fishery recruitment started in Oct. 2010 (2 years after the release) when the juveniles had grown to
around 200 mm in TL. The recapture continued for around 2 years from the first recruitment. The last recapture was
recorded in Jul. 2012. All the marked fish recaptured were caught by the gill net fishery around the release area
throughout the survey. Mark rates with the fishery ranged from 5 to 13% and a cumulative return rate was estimated
at 1-2% in the present study. Released juveniles were likely to stay around the release area while diffusion of the
fish from the area and seasonal bathymetric movements were also suggested. Further study will be needed to find
out the relationship among the catch amount, the number of the fish released, and the cumulative return rate. The

movement behavior and the decrease of the fish after release remain as problems, requiring further clarification.

Key Words: devil stinger, fishery recruitment, Kii Channel, mark rate, mark-release and recapture, return rate



