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For the purposes. of ldenuﬁcatlon and abundance estimation, the acoustic scattering
properties of 3.9-cm to' 22 4—cm moonfish sampled in the coastal waters of Western
Taiwan were measured. Target specimens were suspended and rotated to accept the
ultrasonic pulses with frequency of 200 KHz from wvarious aspect angles, and the
backscattering strengths from each aspect angle were measured and analyzed. The
results are summarized as following:

1) Polar plots show that the moonfish was omnidirectional in its sound scattering
characteristics. The echo level of the dorsal-ventral side (or head-tail aspect) was at
least 20 dB below the lateral-flat side aspect echo level. When the target was rotated
with roll plane, the distribution of " the target strength followed the Rayleigh
distribution. This acoustic property of a moonﬁsh patch 1s characterized by an
alternating heavy and light echogram.

2) The target strength at-any aspect angles was dependent on fork length and
body weight of moonfish. Hence the mechanical resonances of the moonfish could be
negligible. It is possible to estimate the abundance by acoustic methods.
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Plate 1. Radnograph of moonfish. A, Fork length l75cm B Fork. length 112¢cm
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Fig. 3. Scheme showing the side view-of the experimental arrangement.
Upper right: The suspension used to support the target.

Upper left: Set up for measuring the source level of the survey
system. : ‘

Lower: Experimemal set up- for measuring the source level of
the survey system.
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Fig. 6. The target strength measured with Roll plane in 2dB cells versus

frequency of occurence.
a: Moonfish (21 cm fork length).
b: Spotted mackerel (224 cm fork length)
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Fig. 7. The relationship between the target strength (Ts in dB) and fork length
(cm) of moonfish.
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Table 1. Test results of the correlation between fork length in logarithm and
target strength (in dB) at various aspect angle of moonfish set in

roll plane
Aspect angle (é‘(’,ffﬁl;te',?{' F value* Aspect angle %g‘;gg?::‘ F value*

5 0.80 64.34 185 0.75 45.20
10 0.75 46.96 190 0.74 43.36
15 0.73 40.95 195 0.75 46.67
20 0.70 34.27 200 0.68 . 31.00
25 0.73 41.71 205 0.70 34.00
30 0.76 49.09 210 0.71 36.02
35 0.82 77.24 215 0.73 41.78
40 0.76 48.90 220 0.77 51.53
45 0.85 95.40 225 0.75 46.38
50 0.79 58.37 230 0.67 28.71
55 0.71 36.81 235 0.77 53.50
60 0.62 22.38 240 0.67 29.39
65 . 0.66 27.91 25 0.75 46.79
70 0.68 31.37 250 0.60 20.24
75 0.70 34.41 255 0.41 7.36
80 0.77 52.98 260 0.54 14.58
85 0.79 61.51 265 0.65 26.46
9 0.80 66.26 270 0.76 48.44
95 0.88 117.68 275 0.77 51.77
100 0.85 92.16 280 0.71 36.12
105 0.82 76.16 285 0.64 25.02
110 0.80 65.64 290 0.65 27.00
115 0.78 55.66 295 0.71 35.80
120 0.76 48.96 300 0.70 34.50
125 0.77 51.62 305 0.73 42.16
130 0.78 56.72 310 0.76 . 50.53
135 0.76 48.04 315 0.77 51.49
140 0.81 69.24 320 0.80 64.97
145 0.82 76.80 325 0.83 77.72
150 0.82 71.66 330 0.76 47.81
155 0.84 89.27 335 0.77 54.08
160 0.78 55.78 340 0.81 70.70
165 0.73 41.31 345 0.78 54.49
170 0.81 68.82 350 0.84 88.30
175 0.76 48.67 355 0.85 93.76
180 0.76 49.45 | 360 0.76 49.16

*: Degrees of freedom=36, 5% Level of significance=4.13.
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Table 2. Regression equations bwtween acoustic components (Ts in dB) and
biological components

cg\rfx%:r:ci:cm Biological component ] Regression equation Eg?;gggr?? | F value**
maximum Ts fork length (L, cm) Ts=—71.71435.39 log L ©0.89 247.63
average Ts fork length Ts=—79.41+32.591og L 0.86 210.37
minimum Ts fork length Ts=—93.47427.89 log L 0.79 90.19
maximum Ts weight*t-? Ts=—54.384+12.22log W 0.73 222,18
average Ts | weight (W, g) Ts=—63.36+11.191log W 0.68 179.60
minimum Ts | weight Ts=—79.70+ 9.56 log W 0.59 81.82
maximum Ts ; side area*®? Ts=—75.47422.80 log SA 0.81 177.36
average - Ts side area (SA, cm?) Ts=—82.774+20.94 log $4 0.78 151.99
minimum- Ts ' side area Ts=—94.54416.94 log SA4 ©0.64 55.12

*1: log W=—1.3942.87 log L (r=0.99)

*2: log SA4=0.27+1.46 log L (r=0.96)

*3: log W=—1.67+1.82log S4 (r=097)

*4: Degrees of freedom=36, 5% lLevel of significance=4.13
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Plate. 2. Echogram of moonfish patch (mean Plate. 3. Echogram of moonfish (mean fork
fork length 15c¢m) taken from a length 16 cm) taken from a running
stationary vessel .in coastal water of vessel in coastal waters of western
western Taiwan in March, 1986. Taiwan in April, 1986.
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Plate. 4. Echogram of moonfish (mean fork Plate. 5. Echogram of spotted mackerel patch
length 21 cm) taken from a running (fork length 22c¢m) taken from a
vessel in coastal waters of western running vessel in February, 1986.

Taiwan in July, 1986.
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