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HE: CEABTEARRENASZ R EN AR & L SEITEHARRG 7SR,
ARARNEZREA AL, BL2ANDERITFMAARENE T A ;%1ﬁ%74ﬂ%
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[N BEAR T TR T 245 2 X R 28 5 i 1Y
P55, DA G T 0 i 0 2858 H AR A
G RLEOE T STERS X3 I AT NS - R PSP s s
PR A28 i (B S AR B3 AN 4B ) 04T [l IE 43 By
o 87 g 0 Y o AT O, W T A —
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THAb PR B SR R X 3 2R
T REPEHEAT AR, O R SR B o A, ke
G T B FBOR 43 A AN HER BT e ke 1 ) @t e [
Ab, AR BT BT T IR0 A [ R A A A A
AEFET RIS A5 W 7 AR SR ek BT AR AR
025 0] 95l 250 B DPAG 184 B A80CR 1 — A T 20 AR R
WiEbR i bR R MR IR A, Hixfk
WA B S A E 45 R I R AT R

N B HORM LA v [ T i il 5% 5
WEBH 5 SRR UL T RS A B A, v o ol
(Acanthopagrus latus). R (A. schlegelii) %5 fif
Bl (Sparidae) 128, A H 5 2 19 R 4l 57 S AR TR
TP B A e T L P St 1) H AR AR, A
TF 5 LA 2 8 6 S xh 42, A H R R 211
AR T i ——T BRI R AL, B
G AN TR AW R R R R I R R R S 1
SR PE, DLARCATR LA o AN (6] bR 25 £ L ] 04 4
B RETA Z R . IWMRTEE B AR & B 1
ARG, A e 2 fh 28t i A bR R O TAE R
(RIS T

R E S RS RES

1.1 SEIe# R gt

SEUG AR AR B PE BLE A K PR SR A A
THH RSO . AT T BbR &% (T Bl
BARRER) WA E SRS AERAR, TH
bR Efe, A ME—4YS, 2K 37 mm,
2SR TR 0.05 g, FEA RN RG4S E i1 8 mm,
EA2 0.8 mmo AT/ ASER 1(2017 44 H 1 H—
50 10 H) FIS2H 22017 4 6 A 13 H), ¥1EZ%
G NI RE .

1.2 X 1: EE T ERENEERARLTF
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Ffi14em T, Hrp CUERXTIEA, TAERIRELD),
A2 MERE, BIEKE 20 E6, £320 .

F IR PR AR IR A ) Pk ik
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BFE3d LS S AT, BIRR g A,
WA R, I R R BRIE T MIAT O SR
AR, SCEET 24 h AR MRE, DURRARAR R AR
T AR AR R 5

MORHE T . 8 T bR B AR 546 Sk F AR
GIER T5% WIRE 12 M IH 5 5 min,

FREE . T sl (T &5 - WitE=1:9,
RBLEL, B ELJG U T K) Bt 20 R, 5. 7.
11T 14 e 4% 20 19 JFR I 590 42t 43 591 8 10, 20,
30 1 40 mg/L(3E T w7 26 M il iff e 9 00 &), sl
TR OG 2Ffig, RETS B ) L, I A R A Y
VIR R . R, I D SR AR L AR R g
SR HEAT AR O FREH B4~ A R AL 3 10 B £,
BRAEbR S AL AN, HAR BB SR AR )

PRk BIEARB ML TE, AFRIEMA
I, HFRebrdtt, Mk 5kt 450, Rtk
T RIbR A SEEERT A LA, R BE— IR L)
A SR G A HE L A TR,

IR T BRI SH 5% S 2 i L
VSRR K TR VTS B 30 min, B kARG A
g, HEEL PR A, T,

T =i 2 R /o A I T D A
F¢ T %A 400 L ¥ K (1 35 55 AN SR B A T (51 500
L, BEHEE, H21m, H09m, JEIMEFBR
B, HHAKEIT), FA20 R, B 40d, Wi
H ARG, JKIR 20.0~27.8 °C, 3 24.1~28.6,
pH i 7.50~8.22, A & KT 7.00 mg/L, %
KAk 1K @K 50%), WEHRR 2K (LT
9:00. T4 5:00); % 8 h WA I it Mz .
MAR NGB, A EPE T A R R | IR,
SR AN bR ST ). IR 2%, bR AR
BRI 5 1 Hh 2 44 32 35 B I S 6 51 58 B o

13 SEBR 2. RIEIHLAS O B 6 SR OAT A S R
HSR

KRR HE R 2 FRRAR A4 [ /NEILAK 4
() Y K (7.41£0.61) em . RHEAR 2H 1 - 1 4
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IR G L5 5 AN SE g 2 (BB i A T 4y
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B A 5%, 10%. 20%. 40% F1 80%), 2 F ki k%
310 A4S

5 F R Praifa b2 . S HRLK 119
PR E L B ik AT hnk, R R3dH
TF R 95

o -t 1| E v e VA B o L
Fr b R br R IR G AR 300 LK 93
FAKA T TR . B RS2 56 1),

BEMLAESET . [ — A58 40 1 (495 W 1)
W R B, EHAR 40 cm, [RIFEIE W SRR 20 cm,
W H 2mm, FHFFEHE5 50 cm) & A A2
R AT S S A8 A 0 S 55 B, B LA A Tml Y
BEALI 7 3 W, BRI FE S min (] BE BH 0] SR 4L 78
A, IEHE IR AR 1 s R R B £ rh
i s i AR bR AR A B

1.4 BUESDH

FI 1 SIS KR I VLA 2 AT A
PIERIR . LA IG5 8 24 h, R4 FEALEL
10 J2 ) B 2R AR | AR T i 00 SR A I A9 A
EhT TR AT N g 5), T %,
Af DAAEAS R IR b b 2 fa 0 AR KRS oL, %
DL 2 2031 5 45 72 A K R P(specific growth rate,
SGR, %/d):

SGR = (InW, — InWo) /i x 100%

o, W B W, 43 5 DR 0 IE AR J E (g) R AR
Fit (g), ¢ R REL (d).

K HLH 2 5 2201 (One-Way ANOVA) H
A5 R bR B L g R KR S X IR 2 ) 2
BAEREES . BEHKFEER 0.05,

W& An G A AR e 5 10 8 A e T A IR A
J0, FETEERAE N 1, i R KM (v3.6.3), F*
FH 32 0 107 3 (] S A TR0 03] 005 A 5 0 A7 0 M R
AR E R EMR SRR YR, B
HVEPES-r

P =exp (by+ bX) /[l +exp (b + biX)]

Ko, PO AEIE BER S b AR B R (%), by
by AAEITFSEL, X APIREK (em).

K2 Tl 455 45 SR 19 O A 2 0 R 88
SPTEEE R R . R R TR (chi-
square tests) HLAE#5 AL B 45 SR 5 S0 SR L il
Z RIS, JF & A mi B g R p 2= 5700,

FIFH R A Y sample PR EGH TR HLE
FHAE (resampling), £541435 N 3 YA 57 45 2R v Bl
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HLATHR 1000 YC (A I, A5 3T ML E Al Y
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MBI CRE R L R W SR AR REESR,
VU545 AT S BEPL A, 3 W S 57 45
A VAR B A, A AR

2 R

2.1 RSN REEREYIE KAIFT

o i XoF ¥ 8 A A K B R R R B3 (P>0.05)
S H G A5 4 i AR L R T R R KR
AR L 1, Hdh sem TH R MAERRE)S 7d
WaRIET:, kIt EHA KSR, BHEERET
ZO M e R B AR E AR KRy
X B 2H 2 (8] G i 3% 25 5% (P>0.05).

22 RERWHEERR, RERBESMHHE
KHIX &R

b R B A s R, S6A
HEBIE (1), 5em T HMAERRERS 1 K
FET-HIK 65.0%, 7d NIET-F A 100.0%. AR
BOAFERER SRR KA C R, SHEIEE R
k1 P=exp(0.099X~6.900)/[ 1+exp(0.099X—6.900)],
ik A ENR Y R NEIND o TR T N IOR N RN
KRKTF 7em, FHEMEREST 50.0%; A ALK K
F 8cm, TEHHERE T 75.0%; #WIERIAK KT 10
em, FAEEEEE T 95.0%(& 1),

B PREH AR E R RS e T
97.5%), (AS5WIRIEKTHE IR, NIEERKE
BeSebE (32 Do 7. 11 #1 14 em T 4H 045 A5 58 %
I35 97.5% . 100.0% F1 100.0%, 52 5K i 72
I T7emTHEWREGESE | REH 1T MrEiE,

2.3 BEEERUARAE. RALLFIXTHIHER
MEMBELE R0

545 A Z AR A 52 e, (B 32 ARk
I B . ROTR s RV, &
2l 15 45 R 5 TR B H ] = A G I 22 (P>
0.05), EitrEfaS AbrEmEwTrRE . F—
FL Bl 25 0 T, ASTR] RO A% 21 1% 47fi 5 &5 SR G I 3% 22
5 (P>0.05), [6l—HA% ST, ] il 4 22 )
Y H 45 45 SR A I 0 25 25 R (P<0.01), Fpis fa 2
o7 LR R, LRSS AR K (A 2).
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Tab.1 Growth indices, survival rate and tag retention rate in each group
A5 HIgR AR K /em AR em IR /g KRBT Eg  FREERR/(%/A)  FEF%  REREE%
groups _initial body length  final body length initial body weight  final body weight SGR survival rate tag retention rate
5ecmC 5.06+0.48 6.92+0.31 3.96+1.01 9.86+1.00 2.35 82.5 —
Sem T 5.05+0.41 — 3.87+0.98 — — 0 —
7cemC 7.25+0.39 8.83+0.42 11.19+1.59 21.05+2.73 1.58 97.5 —
7em T 7.224+0.43 8.78+0.38 11.24+1.86 20.75+2.40 1.55 71.5 97.5
11ecm C 11.89+0.46 12.95+0.42 50.96+7.06 74.35+6.74 0.96 100.0 —
11em T 11.87+0.50 12.89+0.48 49.03+6.99 72.36+8.06 0.98 92.5 100.0
14cm C 14.07+0.37 14.96+0.49 74.00+5.71 86.10+8.27 0.37 100.0 —
14ecm T 14.04+0.45 14.92+0.43 74.19+8.67 86.75+6.15 0.40 100.0 100.0
e RN MG, COXRA, T.ARE4
Notes: “—"means no such data, C. control group, T. tagged group
100 <
°\\° =)
EREON 25
: =2 —a— KA AT H 4 R
© ‘E m © 100 r the caught result in large size
ME 60r g2 —om MUK AL B 2
= i :ﬁ = 80+t the caught result in small size
mE 40k =5 e SRR A 1 L
&2 iR 60 the original ratio in the experiment %
S 20t 8o 7
g g
g J
0F 40t
0 frmormm e e & 2
¥ "&b
40 60 80 100 120 140 & Z 20+t
4 /mm HA %
body length %= o 0 !
- i K R 23 5 10 20 40 80
B 1 SWaFEHES SEFA 5 _
. g 9‘94_ ?lﬁ*ﬂﬁz %}J A 'lx 9& 5\: g 1&3‘%‘:‘@5@5[_/"{‘/%
Pl o [ R 7R BT b 2 AT S BOBE T X B T AR A, i 2R & the percentage of tagged fish in total fish
7 b B AEE W 2 5 W) AR R K IR I 1] U S R .
2 FERHHER

Fig. 1 Relationship between probability of survival and
initial body length of A. Iatus

The dots represent the initial body length of the tagged fish when it sur-
vives or dies, curve represents the logistic regression relationship
between the probability of survival and the initial body length for the
tagged fish

HRE S RN AS 32t ARG B R, (H 52
P a5 Y L) S M A W o A% Y EE AR AR A5 R
P REAE S (K3), “HLRFEER (P>
0.05). BIHEFLRAT G REHLII AT, 3 K A7
25 R Re AL Hb S e S

3 iR
30 IREMNTRMEEERFEK. F55H
s E R RN

SCH 0 AR E R R S R AR A IR
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Fig.2 Result of simulated catching

FIE T B PR AR AR ) 2 5 e 1Y)
SRR TR AE R DT, AT L LA AR
PR A AR e E R F LR EER, &
W bR a5 X AN ()R A% S 36 A 7 A= K T 2 9 BT
SR, X 5 K ER A bR A 5 B S B S5 R —
HUP, ARG ITE, 5 em C 4l fa B f7E G %
HEETSemTH, Sem THAEREG 7dN
EHIET, ATREH T . OFs & EALILA JE A
i, Ar kR B Sk B ) 2 o fR R R Bt . @
NS BT R RE S, o R 2 bR AR R
ONESADSE s = O (R RSA N 0] ) STER k=23 i
SEPR A T 4K N 5 em A2 5 85 (Cynoglossus
semilaevis) i FPAEN T BIARESS 3 d AHAET,
N /NS B B R AN IS A T AR . X2
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PRGN 5 T/ %
percentage of tagged fish in total fish
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114 (SR LI
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X E s 1
Ry o AL AL R
< . .
- %0 the caught result in large size
D 5 100 o KHUALEAR LR
=3 the resampled result in large size
H S o | AL R
RO i the caught result in small size
iy g
=g —am LT 45
#R L‘_; 60 the resampled result in small size_
5 g
%E & 40t
M '50 20
g g I
# g
Z 9 0
g
=]
[
2
(]
o

El3 HREMEMESR
Fig. 3 Result of resampling

LAY AR B WE (Paralichthys olivaceus) T A BUAR &
MR P WA REUNE L. AR 7Tem TAH
I AE 1% 2 (77.5%)<11 em T 40 (92.5%)<14 cm T 41
(100%), 73 R AR B g, BiAr& A
P A I RAFTE RS R 57 P o Lin 59 WF9E CWT #5
X AS ] BLAS 52 iy 00 Culter mongolicus) W51 J5
INA LSS, EMmbR &R m, AR
A bR RO R, AR A B
KER, NEEHMSERME, BEDCES AT
U SR R} 5 e 0T 53 B 2N kB0 6 ) 1) R A T
bR AR B R ICR M . 1) Pennock 25U fifF 5% B 7 41
WE HE B 1 (Chrosomus erythrogaster) B % B8 N F
PIT hr a5 (A PR B R 545 2 fa 09 BAS BIE Eb . T R
JE R S A 5T B R T B bR 8 5 [ 52 UL S BT
PEARAFRN IAEIRSS, P — ARG I, A
IR fa AR AR T A 25 5o
3.2 EBERYEERSBURMRIE R

NI B ESE ek i (N ) o AR R M
MbrE O E A R EES, WRE
AT AR A A & el i 455, Pk 5
bR B AR TR G o A5 FUAE 21 1) 4 87 45
WA W25, RUIbR & AR A JE 5 bRk
LENEETEAE iU S S IS = SN S U W =i 8/ e
PN OR i X S 11 S 1 s b 2= S i s B
FRAS

AW 5T Y A2 i i A [ A R T T s
WF 5T N B3 A 8 000 1) A AR 0 A7 0 ARG 238 ok 2 A
7 P8 A A AR A 2 P A R T A 0 AR
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Ry IR bR A R AR B AR T L . A5G
FMEER, @SR IR R, NLEG
RN BT 2 IR 2E VG, SRR A S
H A 1 fo AR I R FR R BOR 5T o A B AR AR
EAMEEEMRET 50%, MR E/DHK 7em;
T 75% WA K 2= /0K 8 em; & T 95% WA K
Z/0F 10 em,

ULAh, B SR s R AR, bRk )
SR b A 2 R BN R, AR A
R P ITEHECE S\t N v B = 90 W N
VFRUSRAETS S AT BE 3G 0 0 £0 28 v b i £ 1Y)
Eo i, DA 30 2 R PR AL AR R . HoAT,
TV JR A A f2 2 hn R O I, s S A B B — i
o IR O R 1 1% VA B, B R 3000
P, AR HAREL2E bR & A R itk — 2 T
A5 T FH B RAR 6 3 A7 BT 2 2 e R R A,
T AR O B LA, SR E— I R
SHCAth 71 28 () bR RO E BRLAS EAN A, BRI
AR A BE S, IR AR SR, DIfb®
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Evaluation of suitable body size for tagging and releasing of
yellowfin seabream (Acanthopagrus latus)

LU Shaoliang *, LINKun', ZENG Jiawei?, ZHANG Shenzeng ',
CHEN Zhijie', WANG Xuefeng "**

(1. College of Fisheries, Guangdong Ocean University, Zhanjiang 524088, China;
2. Southern Marine Science and Engineering Guangdong Laboratory (Zhanjiang), Zhanjiang 524025, China)

Abstract: The data obtained by tag-recapture method are commonly used to evaluate the fish population dynamics
and the effect of stock enhancement. However, to ensure the accuracy of the recapture data, it is necessary to
choose the appropriate fish size for tagging. Acanthopagrus latus was employed to conduct two indoor experi-
ments. In the first experiment, the effects of T-bar anchor tags on growth, survival and tag retention of A. latus
from four size groups (average body length: 5 cm, 7 cm, 11 cm, and 14 cm, respectively) were examined and the
size-dependent effects on survival and tag retention were tested. In the second experiment, different mix ratios of
tagged fish to untagged fish from two size groups (average body length: 7 cm and 14 cm, respectively) were set for
simulated catching and the catching results were resampled. The differences in catching results between groups
were compared, the differences between catching result and resampling result were also compared. The results
show that: (D there was no significant difference in the specific growth rate between 7 cm, 11 cm and 14 cm
groups. () the survival rate was size-dependent. All the tagged fish of 5 cm group died in the first week after tag-
ging. The survival rate of other size groups was 77.5%, 92.5% and 100.0%, respectively. The relational expression
of logistic regression between body length and the probability of survival was: P=exp(0.099X—6.900)/[1+exp
(0.099.X—6.900)]. 3 the tag retention rate was high (97.5% in 7 cm group, 100.0% in 11 cm and 14 cm group) but
seemed to be unrelated with fish size. @ there was no significant effect of fish size on the catching result and the
resampling result but significant effect of mix ratio of tagged to untagged fish on it. In summary, it is recommen-
ded that study objectives and cost should be considered when choosing the appropriate fish size for tagging stock-
ing fishes like A. latus. If the probability of survival needs to be >50.0%, the tagged individuals with body length
should be >7 cm. If >75.0%, the body length should be >8 cm. If >95.0%, the body length should be >10 cm. And
it is worth further study to know about the appropriate proportion of tagged fish for tagging and releasing.
Key words: Acanthopagrus latus; tagging and releasing; T-bar anchor tags; suitable body size; logistic

regression model
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