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Application and Problem for Behavioral Research of Fishes
Using Ultrasonic Biotelemetry in Aartificial Reef

Yasushi ITo'* and Tsukasa YosHIiDA?

Abstract

We conducted a research on behavioral patterns of different fish species in artificial reefs by attach-
ing ultrasonic wave transmitters to jack mackerel Trachurus japonicas (total length ; 290-360mm) and red
sea bream Pagrus major (total length @ 228-249mm), which are migratory fish species, and scorpion fish
Sebastiscus marmoratus (total length : 191-203mm) and rockfish Sebastes sp. (total length : 197-225mm),
which are resident fish species. The behavioral research on fish species using ultrasonic biotelemetry
technology enabled us to quantitatively identify gathering areas and residence periods of fish species in
artificial reefs. Such data will help (i) scientifically evaluate effectiveness of development of fishing and
breeding grounds utilizing artificial reefs and (ii) effectively set the size of efficient artificial reefs and
formulate appropriate arrangement plans. It should be noted, however, that artificial reefs are used by
diverse fish species, and that many artificial reefs are used primarily by young and immature fishes.
Thus, to ensure behavior measurement of these fishes, it will be necessary to further reduce weight and
size of ultrasonic wave transmitters and solve other problems inciuding the limited recording time due to
the battery capacity.
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Fig. 3 An example of attached the pinger to the anal
fin of the jack mackerel directly (towing sys-
tem) .

Ho LA %M/ (Fig. 5).
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Fig. 6 An example of moving of the jack mackerel
between the reef by the tracking type.
(Reference from Journal of Fisheries)?.
Moving paths of the jack mackerel (daytime: from
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sunrise to sunset)
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Fig. 7 Water depth compositions of the Jack mackerel's swimming layer in the night-time
from 19 :30 to 3: 00 am (A) and the daytime from 3 : 00 am to 19 : 30 (B).
(Reference from Journal of Fisheries, modified) 7.
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Fig. 8 An example of moving of the jack mackerel between the reefs (2009).
ID numbers in the figure indicate the number of coded pinger. A : the existing reef, B : Sanse
C : Ichiburizaki, D : Hamochi depth of 30m, E : the target fishing reef, F : Hamochi depth of 50m,
G : Hamochi depth of 70m, H : Kotoura.
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Fig. 9 An example of tracking the jack mackerel for
70 days by stand type receivers.
3k Indicate the final position of the outgoing records.
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Fig. 10 An example of behavior of the red sea
bream by the tracking type (Oct.29, 2009, 12
hours).

Time

10:00  12:00  14:00 16:00 18:00 20:00 22:00

30 |

35 -

Fig. 11 An example of change of the red sea bream’s
swimming depth. (Oct.29, 2009, 12 hours)
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Fig. 12 An example of moving of three tracking species by stand type between the reefs (2009). No.5 lacked.
No.1-No.5 in the figure indicate the number of the stand type receiver at Harima-Nada area.
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Fig. 13 An example of the activity of three tracking species by stand type at night and day respectively. (70 days)
ID numbers in the figure indicate the number of coded pinger.
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Fig. 14 An example of periodic behavior analysis of three tracking species by stand type.

ID numbers in the figure indicate the number of coded pinger.
S : Number of times per hour reception (upper)
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Fig. 15 The moving patterns of the red sea bream,
the scorpion fish, and the rockfish in the
stone reefs at Harima-Nada and sight
frontage of Ieshima.
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