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Fig. 1 Study site (a) and location of artificial reefs and receivers (b)
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Fig.2 Some tagged fishes
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Tab.1 Record of tagged and released fish

bR code FR2R species tftijlﬁlé?;h ﬁi;i;{lgt reﬁjfe?gite laf’?{dﬁefiﬂt—ifgte
1011 MR Acanthopagrus schlegelii 255 305 2017-07-21 2017-07-30
1013 LTHEEH I Lutjanus erythopterus 240 280 2017-07-21 2017-08-02
1014 AR Lutjanus johni 203 250 2017-08-22 2017-09-08
1015 Z1HEH 1 Lutjanus erythopterus 270 500 2017-08-22 2017-09-08
1019 AR HY Lutjanus johni 185 215 2017-07-07 2017-08-02
1020 i AT BEf Epinephelus bleekeri 205 250 2017-07-07 2017-09-08
1022 A4 Lutjanus johni 200 225 2017-07-07 2017-09-08
1024 SEPEMUBIR  Lethrinus nebul osus 195 200 2017-08-22 2017-09-08
1025 Ai KA B f8. Epinephelus bleekeri 204 250 2017-07-07 2017-09-08
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Tab. 2 Tracking results of 9 fish during the study

P 25 G 5 2% species KT:{VE%T( E»ﬁ‘lﬂ'{%ﬁ IEReZ ALIPN . Jﬁﬁf‘é%ﬁl
code total position total period, TP days detected, DD residency index, RI
1011 M1 Acanthopagrus schlegelii 10 10 10 1
1013 £1 %514 Lutjanus erythopterus 0 12 12 1
1014 ZJ[CH 7 Lutjanus johni 9579 18 18 1
1015 LI EEMH B Lutjanus erythopterus 1740 18 18 1
1019 A B Lutjanus johni 4872 26 26 1
1020 i (A BEfa Epinephelus bleekeri 0 63 14 0.22
1022 ZICHH Lutjanus johni 6 63 11 0.17
1024 EPEHLEEH Lethrinus nebul osus 14 18 18 1
1025 i [ A1 BEA4. Epinephelus bleekeri 14 63 34 0.53
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Fig. 3 Home range of Lutjanusjohni (1014#, 1019#)
and Lutjanus erythopterus (1015#)
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Fig. 4 The activity depth range of Acanthopagrus schlegelii (1011#,1019#), Lutjanus erythopterus (1013#,1015%),
Lutjanus johni (1014#,1019#), Lethrinus nebulosus (1024#), and Epinephelus bleekeri (1025#)
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Fig. 5 Data detection of 7 fishes (a) and background noise (b)
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Tab.3 Correlation between 7 fishes activity
depth and tide level

Frak  AHOC 95%%E {5 X [H] 95% confidence interval

mis R P
code Ir| - BR upper bound T KR lower bound

1011 0.203 0.252 0.157 <0.05
1013 0.649 0.667 0.623 <0.05
1014 0.843 0.849 0.838 <0.05
1015 0.185 0.223 0.137 <0.05
1019  0.493 0.504 0.482 <0.05
1024  0.769 0.811 0.774 <0.05
1025  0.623 0.653 0.592 <0.05
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Exploration of 5 species of rock fishes in the Fangchenggang artificial
reef area using ultrasonic biotelemetry
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Abstract: To understand the attractive effect of artificial reefs, the activity traits of fishes, and the feasibility of
ultrasonic telemetry for fish research in artificial reef areas, 5 species of 9 common rock fishes (22.0 cm+3.5 cm;
314 g+186 g) in the Beibu Gulf were tagged and tracked within an artificial reef area between July 7 and Septem-
ber 8, 2017, using the Vemco position system(VPS). Eleven receivers (VR2Tx, Vemco, 69 kHz) were launched in
the artificial reef area of Fangchenggang inshore and the transmitters (V9P-2x, Vemco, 69 kHz) were tied to the
backs of fishes. Not all fishes had good position results, and only 3 fishes had data available for analysis of home
range size using 95% minimum convex polygons (MCPs). Home ranges were between 12687.6 m? and 17123.2 m?,
and the MCPs showed the activity of fishes in the small ranges. The other 6 fishes had poor position results (be-
tween 0 and 14 locations), and although the signal could not be received by 3 or more receivers, the data still in-
dicated that the fishes were moving near the reef area because the range of signal reception was only approxi-
mately 200 m in the artificial reef area. Three fishes with poor position results left the area during this study be-
tween 28 to 51 days and then retured. This indicated that the fishes preferred the environment of the artificial reef
area. During the study, the activity of fishes showed certain depth change rules. The fish activity in the shallower
layer was between 15:00-22:00, and fish activity occurred above the reefs during this time, and perhaps it is the
optimum time frame to determine the quantity of resources of these fish species in this area. To ensure the accu-
racy of the results, we eliminated the effect of tide before the calculation of depth results.

The method of ultrasonic biotelemetry has an intuitive feeling for fish activity, but the method is in an experimen-
tal stage in China. The high cost is one reason why it cannot be widely promoted; furthermore, in the current ex-
periment it was difficult to achieve the desired effects. We hope to analyze effectiveness for fish attraction and
daily activities of fishes to provide a reference for subsequent research, and accumulate experience for subsequent
application of this method.
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