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(Hamel et al, 2012), 7EFGEbRG oA m, &
EFFE TIRSMEMPRIC . AR E I 7T (X, 2009";
X2 555, 2013), AEARSMERAR ICAETEXT /NRAR 1 Fl
PRI R . O A 2 gl B A R, Hom e tafr
FEPRICA G R . S I aR A [ R, PRI, iR T R B
R R ARIE 2 T A NS B R AR 0 A
RPN -

i 4 JB AR 2E (Coded-wire tag, CWT) T 20 42
60 AFEACTH i3 g FH Ttk 85 40 24 i A 5 0 (Jeffers et al,
1963), WHEAEBUN . ZEAE . K0 S5 R
E AR, RN B o Tz b T SR AR,
2003; Simon et al, 2011), CWT #r&dE R EAE 30 ZFh
0 2 1A 38 BRI A R A B R N P e ) o R £
JRAE PRAT A T 8k 3 A L (Lorenzen et al,
2010; Mohr et al, 2013; Ashton et al, 2014; Hinrichsen
et al, 2016), FRETFERIFMHNH CWT brid it
2%, (B4R RS /R 6 (Huso dauricus) (1A% 45, 2013).
fij% f1 (Siniperca chuatsi) (5%, 2007) . 5 1 fifi(Culter
mongolicus) (Lin et al, 2012)%8 /D& LR 1 2 ip R T
THFFE, WA DX BT 0 AR SO AR IE . AIFFE LA
o ik £ 20 At fp— 2R P BFE X 42, AT CWT
XJ 3 RS 6 AP AR ICRICR , DU I & A 6 A
LA PRICH AR S IG T SOR VPN P R S 4%

1 HRETE
1.1 SHH&EKR

ARSI T 2014 4F 7-9 AAEILZARTE & U HEEERE
FAT IR A HEAT o SC8 0 7 SR N TR J
BERRR, AR IE R | KNSR ST L RIS
TR RAF o AAERE AR E TSR Uk A TR — 1t
Hprecpta, RO R 3 RSB E IR

IR RS AR BEE 3 A SEsad /DA
. AR RIORMAR 2, BRLHBEE 1 X R 2 A4
HAT . BEHLIERCN RIS W AP 30 B2, ZponliilE &k

(TL) FAR E (BW), 6] B A FHE b R RO 2 1A J& )
(BT), IEL2EKSKEBFFIHERA .
INERKSZH . TL=—1.4761 BW>+5.7679 BW+0.6117

(R=0.9521)

rhRLAS 4 : TL=2.4064 BW?-25.8520 BW+77.5880
(R=0.8918)

KIABA . TL=0.1159 BW?-3.0596 BW+32.145
(R2=10.9692)

SCESTEURTT, b R A A K S HO A R
IR0, 485 BE 2 RN S 56 20 A9 v R 4 3 b

FERVAREE, RIEM AR EIE5E R, TS X R R
SHG A A KBRS B R B S R LR 1,
ANTRI AR LB R T 52501 3 d Al AR
1 m® BRI R 35 . SCIR K O D ik 1
K, WNKEE R 60-70 cm, JKIEHN 25-27°C. HERH
27-29. pH ly 7.8-82. W% 6 mg/L LA . BFEIA],
PORBCE R, AR, B H R 1R,

1.2 CWT fridi®{E A%

AW CWT R4l [ 36 E I H AR A
AJ(NMT &), E£H), EHEAN 0.25 mm, KEN
1 mm (B 1, &), FIHEENRCHS TR IO EIE
(1, 2K ). fRic#EksME R 0.47 mm, N
A 0.3 mm,

S bR CERVERTYLER 24 ho CWT FRiciRAERT,
JIFA SEUG AR L MS-222 BEAT RIS, /INEIAR . R LA
FICHIAS B 35 BRI 543914 30 mg/L .50 mg/L
180 mg/L.

Vs PRI () Y R IR A B D B AT AR IC R A
CWT i ML TE T AR LA (I 2 9IS LA fe SR AL,
BEFTE T 20 5 AW AL, FRicJr i 5 85 R IR )
(& 2). sz LT IHAREEIIE A B HEATFRICIRE,
FRicht, Bbricas 5ok 45°f, gk A8 T
BRAb Rl m AR A, REANLA 2-3 mm BRJE, BB
FRR bRt AR bRid)s, RS A IS

®1 KEATEFEHAESIRICERAL
Tab.l Sizes and the tagging positon of the experimental P. olivaceus

S 2H 5 SN (NG TR B FrRic AL
Experimental groups Total length (cm) Body weight (g)  Body thickness (mm) Tagging position
JNRRE 4 Small-size group 5.92+0.41 1.47+0.11 2.68+0.23 HFHNLA Dorsal muscle
FR AL 20 Medium-size group 8.92+0.36 6.13+0.24 4.22+0.09 HHBLA Dorsal muscle
KHHE L Large-size group 12.06+0.62 14.32+1.36 6.39+0.41 HHENLA Dorsal muscle

1) Liu Q. Japanese flounder marking techniques and juveniles released for stock enhancement. Master’s Thesis of Ocean
University of China, 2009 [XI75. # 7 SFA5R iR 5 A ORI AT 5. Hf BP0 5 A A 718 3C, 2009]
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K1 CWTArZbricar (28 ) RME (2 8T 5hr%8 R4 L 1#)
Fig.1 The CWT injector (left upper), detector (left bottom) and coded wire tagging system (right)

A. bR%AE B. bricdRErsk; . fEE DL RUIMNIER S E. AR
A. Tag cartage; B. Injector syringe needle; C. Firing pin; D. Whole tagging system; E. Single tag

% Pectoral fin

R ab i Tagging position
1 Dorsal fin

Ji#% Pelvic fin B84 Anal fin /o0% Caudal fin

K2 FEFEF CWT BN ARIC R &
Fig.2 The schematic diagram of CWT tagging position in
the dorsal muscle of P. olivaceus juveniles
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PRICHERAE TSR , 45 SC50 241 0 B EL 100 %)
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REERYEI N 45 RIS SZ I 2H 2 AN PAT 1S E . A1
FR R 7 2243 M7 (One-way ANOVA)GL 45 2 S50 1
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SIMTRFRbRIEH R 2K . RIEE ST RN ER . 4
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2 #R
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ER(TL)RRZF AR M=0.7254TL*-15.3220 TL+
79.4260 (R*=0.9601) (K 3); #ridsET- % (M) 5 faik)5E
BT M % & M5 A KA. M=1.3627 BT-15.5610
BT+44.4330 (R=0.9645) (&l 4).
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KRR A K 5% A XA ZE R A B EP>0.05), /)
A S A P FP ) SGR A 0.035, HXFARZL SGR
0.037; RS SLIRA A A SGR A 0.015, HX AR
ZH SGR 4 0.017 ; KHUAK SLE A H AP ) SGR 24 0.012,
HXFHRZH A 0.009, /NHLAEZH ) SGR {HFRAK, FHAiA% 4
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Fig.3 The relationship between mortality and the total
length of CWT tagged P. olivaceus juveniles
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Fig.4 The relationship between mortality and the body
thickness of CWT tagged P. olivaceus juveniles

3.1 CWT #RigiBEH %

F 20 22 60 4R LK, BRI AN E 7 2R Y
H . #9983 Fbg i 5 55 @R 550 v ] CWT Ax
2, R CWT 0] FTFhric /NS SE g0 f0 H AR 28 R K5
i, M PRE T (van Den Avyle et al,
2001; Brennan et al, 2007), {Hi KW CWT 7E6EE H
2 N AR IE . AR FIHKES 1 mm 8y
CWT bR%s, Ak A 6 HL IR JE B 5 K A R AL
WAL, BN 2-3 mm (HIFRFEHEAK, brid
BRI BRIC AP ROE RRAR S R R Y, R
AW ) CWT FRiCHERAE 7 1A 1S BT o B A5 (A0
J £

PRICHEBAL A ZE BT T HRIC ) 52 WK, ¢ 1
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Tab.2 The growth, mortality and tag shedding rate of P. olivaceus juveniles

. - LI LIEE R Pr g
_ PET-H R Tag ; % R oS N ; {: S sk FREEK
G/roups Mortality  shedding Initial total Initial body Final total Final body % SGR
% te (% nitial tota ioht 1mal tota ioht o
(%0) rate (%) length cm) '8 (8 length cm) '8 (g (%/d)
i i HE 4]
/J\ﬂ‘*%ﬁ““’ﬂ 2.0 - 5.84+0.56 1.39+0.25 7.19+0.52 4.19£0.12 0.037
Small-size control group
AR S0 4
/J\ﬂj%%?}’j,ﬂ . 13.0 33 5.92+0.41 1.47+0.11 7.07+0.63 4.16£0.15 0.035
Small-size experimental group
i i HE 4]
EPM.*%XT'.“WE 0 - 9.24+0.17 6.71£0.51 11.51+0.48  10.43+0.30 0.015
Medium-size control group
AR S04
Epﬂ'.*%*sﬁ’ﬂ . 2.0 2.4 8.92+0.36 6.13+£0.24 11.29+0.58  10.18+0.29 0.017
Medium-size experimental group
i B 4]
j(ﬂ‘*%ﬁ““’ﬂ 0 - 11.76+£0.21  13.83+1.02 15.02+0.89  19.55+1.49 0.012
Large-size control group
AR S0 4
SR S gL 1.0 0.7 12.06+0.62  14.32+1.36 14.33+0.56  18.75+1.23 0.009

Large-size experimental group
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ST RS B/ I B 2 S B FEXHIR A CWT A
ot W E X 3 AR R A 2T T AR g,
IFR A FF AR LS R E T W& 22 57, BRI
WL BRI R 7 (R 5, 2007) CWT FRicis 3K
BELFFERET . L JEEBALA AR R R R AR AT I 92% L)
e, A SR ER L AR B R 3 A AR IC ER A (1 16 A
45 2013), HAfth—Bugipyk v a2 i s X FE#(I ctalurus
punctatus) . ¥ i K FH 1 (Lepomis macrochirus) . K[
M fifi(Micropterus salmoides) . 4x14<3& fii (Notemigonus
crysoleucas)Ss , 1 T EHA LR R FEF K, AT BEBRIH
JEBE R SRR AR E AT AR D, bR AR IR B R AE
91%—100%z [ (Heidinger et al, 1998), AHFE L1y
FBALAE R bric d 0L, BUS T B4 fAmic Gk . 734,
M T AP S R CWT Frid, g5 R, H
LR GE 8%, FETRALIK 22%(CK & FK ), £
AR, T AL R 2 6 45 0w O fa 2 i 47
CWT Fric#AE iy BAR AL

32 EEHMMBKEESRICEEIFRE

CWT FRE&AEN—F N E bR, R b 7E 5
W ta LA N, BEGR T BRiC A R AN AR IC 1T 2 W 2 1Y
JRURSE , AT R g A A 1 o 1% 06 % o RS2/
SR, R CWT bRic)a, AR50 v Fh g i
K SHEETT MRS, 2007; Mohr et al, 2013), 5
b 3Pk R £ A [ B S, B £ 2 XUHR 57 T B AR —
My, EARRIEM R, WL R R, pric MR,
K5y 3 U IR R ABET R, AR A, 4
KR 5-6 om [ BERGFRZE CWT ARIC IS H BL T MG 4
EHIET R (13%), HE T AbrEMbric, CWT Frid
BUE R B AR (2 e A 2013), KHHERDIE S
FEENAS A BRIC . A CWT #rid 4K 8.9 cm
DL PERPIE, BTG R 98% LA b ARWFSTIA KB,
CWT Fric FEFE G, AR FRiC B Fl-5 Xt FE 4 vl
FiE KI5, U CWT ARic B X i R A K = 4=
B, ok 5 HA fn SN S i B0 L 0% 10 55 RO B 9T 45
J2 1 (Heidinger et al, 1998; 7K#£%, 2007; Lin et al,
2012). 746, Jemi AT BIESE, T CWT ARF4:
AN, AREEI N, S E AT RS R R Y A, A
AR AT, UL R A9 38 /N (Munro et al,
2003; Brennan et al, 2005), Z&5 % JEARC 5 UG R |
JRFRFEE N, AR 1ER ] CWT b bric oF 6 i ff
mF, B ANEAS R A E K 6 em DL,

HT, EPr 275000 % 5500 T WA [/ Y
PRBXTK A AR BIPRICROER , brid )5 SE 5 sh )8 SR At
B, X FRRICRCR B9 PE A il 1] 5E (Brattey et al,

2004), ARBFFT R, CWT Fric AR R - 6F i Fh s
AR T 3.3%, HBARAAEFEIRICE 4 d N,
CWT tricH fa r T 5E R, 76 CWT #5ic 29 d I,
PREGRAERIE 97.9%, TMiEH)E 29-333 d L ]
W, PREIRAERN 100% (BRIESE, 2007) o KT BRI 58 fif
(Anguilla anguila), JtHk% T s5 f: (Salvelinus alpinus)4l
i) CWT PREHE AR, CWT FR%E v — i
#AEAECE 21 d N, HJE AT BUBAR 191 50
(Thomassen et al, 2000; Kolari et al, 2006). Zi& HHij
A MM CWT Frid)5 8 FRmtml, A5k Hsid
JERFEMIEIY 30 d, SE4V] LASEELX 64 CWT
FRIC A 2R RBR 2 PR R B R P

33 WFIERTEEEHMUEHXER

AHFFE KB, I 6 Tl oRRAS S5 AR B RO R A
Y], NI RN 1, RN 2.5-2.9 mm)
LT AR R Y FE TS 4R (13%) , 11 HH IR 1R REA%
SCER A AETT AN, R ARSI TR BLAT fa iR AR
MAPE B RE S, X e Hofth— 2B 0 2 ) CWT FRid SL56
H A R ZE R, Xt S B CWT FRic S22 0,
INERAS AP AE CWT Frid 5 LT %% & (Lin et al,
2012), /LK R B PR ICIE TR ] GE -5 W3 i 37 7
IR SR EA L, BMRFERA R T —2 00
FE. Lin GQ2012)#H, #7525 A% Sheic Big
REPPEMAER, X T35S CWT Bt &1k i B A &
B, ABSEEST T CWT FRic 6 i A bric 5t
TR K | IREEEEF PN, 1]k 6 AR &
T B T EC R C T R RO BE R A S R R S
CWT bRl LI TR st T (& 1, £ZETF), R
TR R, NPT AR SE I B A HE R GE 100%, A HE AR
U, 38 EAE A A KB AR 2 H R -
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Tagging Juvenile Japanese Flounder (Paralichthys olivaceus)
with Coded Wire Tags

XU Yongjiang'?, LIU Xuezhou'?", ZHANG Kai’, LAN Gonggang’, SHI Bao'*

(1. Key Laboratory of Sustainable Development of Marine Fisheries, Ministry of Agriculture, Qingdao Key Laboratory for Marine
Fish Breeding and Biotechnology, Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Qingdao
266071; 2. Laboratory for Marine Fisheries Science and Food Production Processes, Qingdao National Laboratory for Marine
Science and Technology, Qingdao  266071; 3. Qingdao Beibao Marine Science and Technology Co., Ltd., Qingdao  266400)

Abstract In this study we tested the feasibility of coded wire tags (CWTs) as a novel high-efficiency
tagging method for Japanese flounder (Paralichthys olivaceus). A total of three size groups were tested.
The total lengths for small, medium, and large size groups were (5.92+0.41) cm, (8.92+0.36) cm, and
(12.06+0.62) cm respectively. In a short-term experiment, we marked hatchery-reared juveniles with
CWTs in the dorsal muscle and examined whether the fish size affected the tag retention and
tagging-induced mortality. Tag retention was above 96% in all the three size groups and appeared to be
unaffected by the fish size. Tag loss was only observed within 4 days post tagging. Tagging-induced
mortality for small juveniles (13%) was significantly higher than that for the medium (4%) and the large
(1%) juveniles. The tag shedding rates for the small, medium, and large juveniles were 3.3%, 2.4%, and
0.7% respectively. Linear dependence models were established to describe the relationships of
tagging-induced mortality, the total length, and the body thickness. Death of small marked juveniles
usually occurred within 4 days post tagging. In order to reduce the post-tagging mortality and biases in
stocking assessment, we recommended CWT tagging on juveniles at least 6 cm in body length. The CWT
tagging may have no effects on the growth and swimming behavior of the fish, therefore could be an ideal
tagging method for Japanese founder juveniles. It is potentially a good tool in large-scale tagging and
evaluation of Japanese flounder in the future.

Key words Coded wire tags; Japanese flounder (Paralichthys olivaceus); Tagging effects; Evaluation
model
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