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Tab.1 The treatment methods of each group

Kb treatment groups A B C
FrEAL  tagged 1 1 1 1
FrEd2  tagged 2 1 1 2
PR3 tagged 3 1 2 1
brdEf4  tagged 4 1 2 2
PrES  tagged 5 2 1 1
FrEd6  tagged 6 2 1 2
PrET7  tagged 7 2 2 1
R8s  tagged 8 2 2 2

XHRZE  control AMighr £ untagged

LR Il
anterior tagging\{/

o0° JATbRE
A posterior tagging
o 45°

El1 #REBL. EANBETREE

Fig. 1 The schematic diagram of tagging locations and

implanted angles
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Tab.2 The growth parameters of fish in each group of tagging experiment

QEFRL VG K/om  &REK/em  YIIGRETEE  ARETEE BRREEERKE(%d) AT E R KR %)
treatment groups Ly L, W, W, SGRy, SGRy,
Fr&dll  tagged 1 10.03+0.38 11.48+0.36 34.66+5.07 48.22+6.11 0.34+0.04 0.83+0.51
FREA2  tagged 2 10.12+0.38 11.67+0.38 36.54+5.04 48.07+6.02 0.36+0.04 0.69+0.34
FrREA3  tagged 3 9.99+0.38 11.58+0.45 34.53+4.89 49.00+6.39 0.37+0.05 0.88+0.31
FrEdl4  tagged 4 10.06+0.40 11.61+0.42 35.47+5.23 50.54+7.96 0.36+0.05 0.88+0.41
FRES  tagged 5 10.05+0.39 11.54+0.41 34.94+3.78 49.81+7.32 0.34+0.05 0.88+0.32
FrE46  tagged 6 10.04+0.42 11.60+0.46 34.48+4.41 49.10+7.97 0.36+0.04 0.87+0.39
FREAT  tagged 7 10.02+0.39 11.54+0.44 35.25+4.66 49.69+5.53 0.35+0.04 0.86+0.31
FrREAS  tagged 8 10.09+0.41 11.57+0.44 36.08+3.99 48.79+8.48 0.3420.05 0.73+0.45
XTHRZH  control 10.06+0.38 11.60+0.40 35.52+4.65 48.54+8.51 0.36+0.06 0.76+0.46
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Tab.3 Effects of tagging procedures on rates of survival and tag retention using multifactor analysis of variance

Hz W% survival rate FrEIRBEZ  tag retention rate
factors Rl H ¥o7 Ffd PfH SFJ5 AN I H B2 ¥o7 FfE PfH
sum of squares dr mean square _ Fvalue P value sum of squares df mean square _ Fvalue P value
A 0.036 1 0.036 39200  <0.001 0.001 1 0.001 2500  0.133
B 0.001 1 0.001 0.800 0.384 0.004 1 0.004 8.100 0.012
C <0.001 1 <0.001 0.200 0.661 0.002 1 0.002 4.900 0.042
AxB 0.001 1 0.001 0.800 0.384 <0.001 1 <0.001 0.100 0.756
AxC <0.001 1 <0.001 0.200 0.661 <0.001 1 <0.001 0.900 0.357
BxC <0.001 1 <0.001 0.200 0.661 <0.001 1 <0.001 0.100 0.756
AxBxC <0.001 1 <0.001 0.200 0.661 <0.001 1 <0.001 0.900 0.357
¥ error 0.015 16 0.001 0.007 16 <0.001
BAT total 19.493 24 22.121 24
R4 ERNSHENEFEENRESREBER
Tab. 4 The rates of survival and tag retention of fish in each tagged group
A B c TG R Y PR E R %
survival rate tag retention rate
Ak PH4H FrEH]  tagged 1 1 1 1 95.56+1.92 98.89+1.92
treatment groups .
EIOUPS A1) tagged 2 1 1 2 94.44+1.92 96.67+3.33
FREH3  tagged 3 1 2 1 93.33+3.33 95.56+1.92
Fr&dH4  tagged 4 1 2 2 92.2243.85 95.56+1.92
FrEd5  tagged 5 2 1 1 86.67+3.33 97.78+1.92
FR&d6  tagged 6 2 1 2 85.56+3.85 95.56+1.92
FREHT  tagged 7 2 2 1 85.56+1.92 95.56+1.92
Fr&H8  tagged 8 2 2 2 86.67+3.33 92.22+1.92
% AKF1¥ME  mean value of level 1 93.89+2.78  90.56+5.29  90.28+5.02
survival rate
KF2¥){H  mean value of level 2 86.11+2.78  89.44+4.46  89.72+4.81
WREREZ/%  AKFIS{E  mean value of level 1 96.67+2.46 97224239  96.94+2.23
tag retention rate
KF2¥){H  mean value of level 2 95.28+2.64  94.7242.23  95.00+2.66
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Optimization of key procedures for fish tagging and releasing with its
application to yellowfin seabream (Acanthopagrus latus)

LU Shaoliang ',  WANG Xuefeng ", LI Chunhou *

(1. College of Fisheries, Guangdong Ocean University, Zhanjiang 524088, China;
2. Key Laboratory of South China Sea Fishery Resources Exploitation & Utilization, Ministry of Agriculture and Rural Affairs;
Guangdong Provincial Key Laboratory of Fishery Ecology and Environment; South China Sea Fisheries Research Institute,
Chinese Academy of Fishery Sciences, Guangzhou 510300, China)

Abstract: Tagging and releasing techniques are commonly used to obtain information on behavior and assess the
effects of stock enhancement in marine fishes, which is based on the sampling of tagged population. However, the
lack of the field protocol on fish tagging techniques undoubtedly leads to the tag loss or even the death of a large
quantity of tagged fish. In this study, Acanthopagrus latus, one of the main stocking species in northern South
China Sea, was employed to conducted the 40 days experiment using T-bar anchor tags. Three factors in the key
tagging procedures were considered: (a) anesthetized or not (anesthetized or unanesthetized); (b) tagging locations
(anterior dorsal muscle or posterior dorsal muscle) and (c¢) implanted angles (45° or 90°). According to a 2x2x2
factorial design, the experiment was divided into 8 tagged groups and 1 control group, with 3 replicates per group
and 30 juvenile A. latus [initial average body length (10.05+0.39) cm] per replicate. Rates of growth, survival and
tag retention were evaluated quantitatively by multifactor analysis of variance. The results showed that there was
no significant difference in the specific growth rate among groups. Anesthetized or not was the factor that
produced very significant difference in survival rate. Tagging locations and implanted angles produced significant
difference in tag retention rate. Tagging by T with 45° into the anterior dorsal muscle of A. latus was the optimal
procedures, which had the highest survival rate of 95.56% with tag retention rate of 98.89%. Finally, the field
protocol suggestion was proposed: (D the fish should be reared no less than 3 days before being tagged; @) the
tagging equipment should be sterilized using 75% alcohol for 5 minutes; @) the fish should be anesthetized using
30 mg/L eugenol solution or MS-222 until they could not maintain equilibrium; @) the fish should be tagged with
angles of 45° into the anterior dorsal muscle; ® the fish should be sterilized using 5% povidone iodine or KMnO,
for 30 minutes; ® the tagged fish should be then reared for 7 days before being released. This study will provide
basic data for fish tagging studies in the future.

Key words: Acanthopagrus latus; tagging procedures; T-bar anchor tags; multifactor analysis of variance; stock

enhancement
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