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Behavior properties of Jack mackerel Trachurus japonicus using ultrasonic
biotelemetry in artificial reef off the coast of Hamochi, Sado Island, the Sea of Japan

YASUSHI ITO,* HIROSHI MIURA,! KENJI NAKAMURA2 AND TSUKASA YOSHIDA?
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To investigate behavioral properties of the Jack mackerel Trachurus japonicus, an ultrasonic biotelemeter

(V9P-1H, VEMCO) was externally attached to 30 cm-long Jack mackerel principally in an artificial reef put in
place at a depth of 45 meters in the Sea of Japan, off the coast of Hamochi, Sado Island. Each fish was tracked
seven times from June to July in 2008. Their circadian behaviors are quite clear. The Jack mackerel stays in an

area within 10 meters from the top of the reef during the daytime and swims in the reef near the sea surface at

depths of 5 to 10 meters during the nighttime.
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Fig. 1 Map of the coast of Hamochi, Sado Island, the Sea of Japan, and location of the artificial reef targeted for the investigation.
A closed circle indicates the artificial reef, star indicates the current-meter installation location, and striped area indicates the

natural reef.
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Fig. 2 Attachment of the ultrasonic transmitter to the
Jack mackerel. A towing type that can be externally
attached was chosen. The size of the Jack mackerel
was 29cm to 36 cm in length, and the ultrasonic
biotelemeter was a VOP-1H (VEMCO) with diameter
9 mm, length 40 mm and weight-in-water 2.7 g.
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Fig. 3 Fluctuation of water temperature (upper stage) and current (lower stage) during the investigation period. The record is of
the investigation conducted from June 1 to July 7 in 2008 with water temperature measured at a depth of 28 m and current
measured at a depth of 20 m. The arrow in the drawing indicates the date at which the Jack mackerel began to be tracked.
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Table 1 Days of tracking, tracking distance and period present of the Jack mackerel

Period present in the

artificial reef and/or the Position at the end

Days of tracking Total tracking distance

Case Tracking period

(day) (km) natural reef of tracking
1 5(3) 43.1 151 40 min £ 9 min N.R. -2 11 June-14 June
2 7(5) 27.4 17 h 10 min +45 min A. R. 16 June—22 June
3 3(2) 21.0 15 h 0 min N.R. -2 24 June-26 June
4 3(2) 19.2 16 h 0 min A. R. 26 June—-28 June
5 3(2) 21.5 16 h 30 min N.R. -2 30 June— 1 July
6 2(1) 13.9 — N.R. -2 2 July — 3 July
7 3(2) 18.2 14 h 0 min N.R. -2 5 July — 7 July
Average+S.D. 3.7+1.7(2.4+1.3) 23.5+£9.6 15h43min+1h 7 min

() indicates the days of tracking from sunset to sunrise.
A. R. indicates artificial reef.
N. R. —2 indicates natural reef.
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Fig. 5 Maximum distance and direction in which the
Jack mackerel migrated in one night from the artificial
reef where it had been stocked. Open circles in the
drawing indicate the artificial reef where the Jack
mackerel had been stocked and striped area indicates
the natural reef. Doubled lines indicate that a round
trip was made.
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Table 2 Tracking direction of the Jack mackerel and cur-
rent velocity and direction around artifical reef at

nighttime
Case ’glrricclggr% Current girection C;lzraennt velocity
) (cm s-1) +S.D
1-1 30 239 6.6 2.1
2 121 350 4.9 1.9
3 321 80 6.5 3.1
2-1 352 75 5.9 2.8
2 353 99 7.7 2.2
3 288 102 6.9 2.8
4 312 271 6.6 2.6
5 239 257 16.7 5.3
6 243 37 2.6 2.7
3-1 178 266 74 2.3
2 350 307 3.2 1.6
4-1 256 100 1.1 2.9
2 349 302 4.9 1.9
5-1 224 194 1.5 2.8
2 328 176 3.2 3.0

Work Horse ADCP set up at azimuth 230° and distance 20 m from
the artificial reef at the bottom of the sea.
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Fig. 6 Water depth compositions of the Jack mackerel’s swimming layer in the nighttime from 19:30 to 3:00 am (A) and the day-

time from 3:00 am to 19:30 (B, C, D).
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Fig. 7 Time zone when the Jack mackerel was in the artificial reef or the natural reef. The frequency of the Jack mackerel appear-
ances was collected when the fish appeared within an area 100 meters from the artificial reef and within the natural reef and
simultaneously 10 meters off the seabed. Light gray columns in the drawing indicate the time zone when the fish appeared in the
artificial reef, dark gray columns indicate the time zone when the fish appeared in the natural reef, and the bar on the upper

stage indicates daytime (white) and nighttime (black).
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