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Studies on the Optimum Acoustic Surveying Trackline
for Moonfish in the Southwestern Waters of
Taiwan by Simulation Method

Shyue-Rong Leu,* LongJin_g Wu,* Kuo-Tien Lee*
and Hsi-Chi Ou* -

(Received ]anuary‘, 1989)

A simulation for investigating the optimum searching track and distance
of echo survey for the moonfish (Mene maculata) off the coastal waters of
southwestern Taiwan is presented. Echo survey was taken by simulating the
clumped distribution of moonfish with equal patch size (Lee et al., 1988) in a
given area. Then this area was surveyed with zig-zag, spiral-and orthogonal
tracks to evaluate the abundance and size of the schools. The zig-zag track
with a 10" turning angle (change course) is suggested in the field application.
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Fig. 1. Frequency distribution of the distance between circular schools of moonfish
in simulation depended on the actual distance of ~schools. Top abscissa:
_investigation; bottom abscissa: simulations.
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Echo survey of moon fish
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Fig. 2. Progress of generating a clumped distribution of moonfish.
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Fig. 4. Histogram showing the probability of chord length (¢) when a circular
school is randomly crossed by a sound beam.
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Fig. 6. An example of simulating result for orthogonal surveying tracks.
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Fig. 7. A comparison of observed diameters by simulated and calculated diameters.
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Fig. 8. Frequency distribution of estimated results by simulating ﬁfty' clumped
distributional types of moonfish (each of them has fifty schools and was
surveyed by three courses fifty times respectly).

— 161 —



S.R. Leu, L. J. Wu, K.T. Lee and H.C. Ou

P LA t-test MUE MBS KX REIAEEHER S MRUIMAE (4 50) » R T LRI 1 L1
S HETHEENR S RERAHERREERR (Table 1) » THEZAERNBREPZ BBV
Pk (C OB AR o TTRERURIN Fig. 8 B » MRBEHRIES 10 2 R B A B HIEREE ek 5 A
BAZEL B HEEREEESIESEZ Y > LRRRSETENBCHEHERBRE » FHE
AR RIS RORR » PRt » BHAS R AR T Ui > SRETEIERIR EE B BRI IR 18 o

Table 1. Three two-tails ¢-test for the null hypothesis H, where
the estimated number of fish schools is equal to 50
H,: u=50 .
Hi:  p£50
a(2)=0.05
£=2.009

Survey | X i s . St Conclusion

Orthogonal 3 6.4 0.5 9.16
Zig-zag ‘ 49.1 : 8.0 0.80 accept
Spiral 50.1 i 15.5 : 0.046 accept
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Fig. 9. The relationship between estimated number of fish schools and surveying
distance.

Table 2. The relationship among angle of changing course (4,),
distance of speed made good, estimated number of fish
schools (X) and standard deviations of X
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8: . Angle of changing course.

Dist.: Distance of speed made good.
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