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Basic experiment of acoustic biotelemetry for monitoring of swimming

behaviour of Dasyatis akajei in Lake Nakaumi

Takao Tokuoka?, Kiyokazu Nishimura? and Hideyuki Murakami®

Abstract: We observed swimming behaviour of the target fish (Dasyatis akajei) using a miniature

acousitic pinger and an acoustic animal position detection system (AAPDS) based on SSBL (Super

Short Base-Line) system in Lake Nakaumi. The pinger is attached to the head of the target and

AAPDS is installed in a ship. The pinger generates a sound wave of 20kHz in every six seconds. The

AAPDS measures range and direction of sound. The position (X, Y) of the target on the earth is

decided by the data of the range and direction between the target and the ship, and ship position and

heading. The depth (Z) of the target is obtained by a depth gauge installed in the pinger. In this

experiment, we observed that the target swam in about 2.3km/h (max.) and in through the middle

depths of water.
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Fig. 1. Photograph of the Stingray.
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Fig. 2. Configuration of the acoustic animal position
detection system (AAPDS) .
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Table 1. Basic specifications of the animal position
detection system.
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Fig. 3. Related to the position with the ship and the animal.
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Fig. 4. Index map of experiment areas in the Lake
Nakaumi. A and B show experiment area on October 31
and November 1, 1998 respectively.
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Fig. 5. Installation of the pinger to the Stingray.
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Fig. 6. Release the Stingray into a water.
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Fig. 7. Display example of the animal position. "X" mark
shows the freshest measurement result, and "*" mark shows

three times of previous measurement.
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Table 2. Position data of the Stingray and the ship (Nov. 1, 1998).

Time |Rangeto |Target Ship Target Target Target position from ship Target position Ship (GPS) position
target depth heading A d::ecgon on ?r%ction
ship +
(h:m:s) (m) (m), (deg) (deg) (deg) X(m)| Y(m)| Lat(deg) Lat(min)] Lon(deg) Lon(min)| Lat(deg) Lat(min)| Lon(deg) Lon(min)
8:30:04 60 1 311 84 35 34.5 49.1 N35  26.317] E133  10.414 N35  26.291 E133 10.392
9:00:03 27 4 187 56 243 -24.41 -12.1 N35  26.332 E133 10.411 N35 26.338 E133 10.427
9:30:03 44 3 38 230 268 -44.0 -1.9 N35  26.300 E133 10.416 N35  26.301 E133 10.445
10:00:02 2 3 359 270 269 -2.0 0.0 N35  26.302 E133 10.448 N35  26.302 E133 10.449
10:30:01 12 3 359 329 328 -6.4 10.2 N35  26.307 E133 10.445 N35  26.301 E133 10.449
11:00:00 22, 3 302 227 169 4.3 -21.6 N35  26.287, E133  10.454 N35 26.298 E133 10.452
11:29:59 15 3 272 98 10 2.6 14.8 N35 26.310 E133  10.714 N35 26.302 E133 10.712
11:59:59 63 2 258 56 314 -45.1 44.0 N35  26.741 E133 10.735 N35  26.717 E133 10.765
12:30:05 11 2 342 336 318 -7.4 8.2 N35  27.277 E133 10.429 N35  27.272 E133 10.434
13:00:04 16 2 101 124 225 -11.3 -11.4 N35  27.362 E133 10.331 N35 27.368 E133 10.338
13:30:04 23 2 294 28 322 -14.2 18.1 N35  27.434 E133 9.725 N35  27.424 E133 9.734
14:00:10 123 3 18 348 6 12.4 1224 N35  27.459 E133 9.431 N35  27.392 E133 9.423
14:30:03 101 3 27 153 180 -0.8 -101.0 N35  27.304 E133 9.280 N35  27.359 E133 9.280
15:00:03 168 2 13 335 348 -35.5 164.2 N35 27.092 E133 9.269 N35  27.003 E133 9.292
15:27:03 1 3 278 343 261 -10.9 -1.7 N35  26.976 E133 8.920 N35 26.977 E133 8.927
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Fig. 8. Swimming route of the Stingray. H & hox
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Fig. 9. Position of the boat by the GPS navigation.

FERERER (EUF) 2R, EYMBRNS AT
LEH, ZOERTEIZ HSRERIC Do TEHEI L
7o MEBREY AT AIRIFICIEE LT, ITBI OB ER
% EGIICAT) 2 ENTEL. SRIOERTIE, =4
DFEFEREIIRA23kmMTH Y, BET—F7 0513
IFFBEHRNTWAZ ESbhol:.,

EBERBE LT3R RE2BLILITEL
B, AHROEEL L CUTOURPLETHS.

BLIERT EBRK TRIKERIER 2. 20%, EBR
HEA2F LD THEICV S BICKNE>T2DE
[BADFHRERL /-8 E 2 I (EXTHL, =1
FEEOMTC2EBH T 2, MUETEICAN. £E
THRLZDEZFD)bED—>2. b EIZE> 72013
a7 o720 TV, MEF—#ETH
W, To T TN 2IZB R n] En )
BDTHLE. ZODTLBEETL L, SEDOT A D
WITRIIEKRD L DITEWE E TV E,

HE ARERIIBWTC, PIRRERFMEEGOHA B
WERLAKE #£KIE, 7THIAOHEZILD
A EB~OTH 2w niz, BEEFHERS




298 ERESR - VAFER - A R3EsE

HOEETAR, BIHFERKIZIE, EWAER S A 34 it
FLADHREB L CHZEIZITH V20w B
K Yy i BEBEAMARERKICIE, BESEMAS (1984) BHESE —ABLI0H -,

EBROEMEZ LTz RBRKERYETE BEEENES GREETESYS), B, 259.
EEMBIRIZIERED/NA 7LV A M) —IZB$ 5  Uchiyama, A. and Amlaner,C.J. Jr. (1991) BIOTELEMETRY
B Y TV D EOF£ICEL B XI. Proc. 11th Intern. Symposium on Biotelemetry,

FLELETFET. Waseda Univ. Press, Tokyo, 435p.



