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In situ TS Measurements of Live Juvenile Southern Bluefin
Tuna Thunnus maccoyii Using the Cage Method

Kazushi Miyashita*' and Tsutomu Nishida *:

Abstract

In this study, we measured in situ target strength (TS) of live juvenile southern bluefin tuna
(SBT) Thunnus maccoyii swimming in an experiment cage. In January and February 1998, TS
measurements were conducted on caged SBT at the port of Esperance, Western Australia. A
T0kHz split beam SIMRAD EY500 quantitative echo sounder was used with EP500 post process-
ing software. The acoustic system was calibrated in the field using a 32mm copper sphere. The ex-
perimental fish cage was 5m in diameter with a circular wall of netting from the surface to 10m
depth. Two size classes (mean fork length = 52.6cm and 72.6cm) of SBT were measured and ana-
lyzed. Mean TScm of SBT ranged from —75.1dB to —74.1dB. TS of juvenile SBT is as small as that

of the non-swimbladdered fish.
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Table 1. Characteristics of echo sounder
(SIMRAD, EY 500) used in TS measurements

Specifications Values

70 kHz
Medium (1.2ms)
12.47 degrees
0.10 degrees
12.47 degrees
-0.06 degrees
-16.7 dB

Frequency
Pulse length
Athwartships half-power angle
Athwartships offset
Alongships half-power angle
Alongships offset
Cut off beam angle

l_____, SIMRAD EY 5%

Transducer
(tuw typc)

Fig. 1. Composition of the quantitative echo
sounder system for TS measurements of
southern bluefin tuna.
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Fig. 2. Arrangement for TS measurements of
southern bluefin tuna (SBT). Upper is the
transducer with iron flame. Lower is the ex-
perimental cage in which the transducer was
set.
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Fig.3. Example of the echoes of southern bluefin
tuna(SBT).
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Table 2. Summary of length and weight of southern bluefin tuna used in TS
measurements, FL is fork length and values within parentheses are meas-

urements for live fish

P Mean FL Mean weight
Measurement No. of individuals +SD cm +SD kg
A 7 (5) 52.3 (52.6) 26 (271
+2.8 (£33) 0.6 (0.7
B 4(2) 71.9 (72.6) 10.9 (11.1)
+10.1 (=147 +3.6 (=4.8)




EEA 7 RAAD I F 3 =5 a Thunnus maccoyii iAD 5 —ry P A+ L v 72 DEERE

Frequency

No, of pings = 313
Meant 5D = -40,6:+2.9 dB

A-1{Day)

1

-50 -48 -46 -44 -42

-40

-38 -36 -34 -32 -30

Frequency

Nbo, of plngs = 42

e

F Mean180 = -38.9:42.8 dB—

A-2(Day)

I

_W

70

-50 -48 -46 -44 -42 -4

0 -38 -36 -34 -32 -30

&0
50
40
30
20
10

Fraquency

No. of pings = 225
Maan:£50 = -40.4:£2.5 dB|

|

A-3(Evening)

-

IJ

60

-50 -48 -46 -44 -42 -40

-38 -36 -34 -32 -30

50

Fraquency

40}
30
20

No, of pings = 178

I Mean:SD = -38.8:+2.7 dB

il

A-a({Night)

50 -48 -46 -44 -42 -40

-38 -36 -34 -32 -30

asg

aof
25}
20}

15
10

Frequency

No, of plngs = 112
Mean+sD = -38.6+2.6 dB

ol

A-5(Day)

-50 -48 -46 -44 -42 -4

0 -38 -36 -34 -32 -30

TS (dB)

14
No. af pings = 44
12} MaantS0 = -38.7£2.9 dB B-1(Day)
> 10f
2
s 8F
E T
g ofF
[ES R
2L
0 [ drd
-50 -48 -46 -44 -42 -40 -38 -36 -34 -32 -30
30
No, of pings =75
25} MeantSD = -38.042.6 dB — B-2(Day)
g 20
&
z 15
@
w 10 I
5
0 !
-50 -48 -46 -44 -42 -40 -38 -36 -34 -32 -30
a0
No. of pings = 85
——

| Mean80 = -36.1 2.9 dB

l B-3(Evening)

i rf4—

Frequency
-
o

|

-50 -48 -46 -44 -42 -40 -38 -36 -34 -32 -30
40
No, of plngs = 123
asf o
a0 Mean+5D =-38.8+2.7 dB B-4(Night)
. L
2 25} —
S 20}
o
2 154
[T
10}
5} l
0 :
-50 -48 -46 -44 -A2 -40 -38 -36 -34 -32 -30
14} No. of plngs = 43
MeenESD = -37.3+2.7 dB B-5(Day)
12fF —-1
& 10}
8
g B
g of —
= oal
ot
0
-50 -48 -46 -44 -42 -40 -38 -36 -34 -32 -30

No. of pings = 80
| MeantSD=-38.8+2.8 d8

10}
il
0

.50 -48 -46 -44 -42 -40 -38 -36 -04 .32 -0
TS (dB)

B-8(Day)

]

Frequency

Fig. 4. Diurnal variations of the TS distribution from measurements for southern bluefin tuna.
(A: fork length (FL) near 50cm, B: near 70cm)
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Table 3. Summary of TS measurements

Measurement No. of samples Mean TS=%SD Mean TScm

A 868 ~39.7+29 dB —74.1 dB

B 458 —379%2.9 dB —75.1 dB
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Fig. 5. TS distribution of southern bluefin tuna
from all the measurements. (A: fork length
(FL) near 50cm, B: near 70cm)
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