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Abstract

The relationship between width of line target and distance at the limit of discrimination was
examined by means of the behavioural method, for filefish Stephanolepis cirrhifer from 11 to
15¢m body length. Target distance was distance from beginning of partition board to target
plate, and was varied from 50cm to 200cm. The target plate was made of white acrylic resin
with a vertical black line in the center. The width of line target was varied from 0.2mm to
8.0mm. Fish were trained to respond to a line target and the width of line target reduced until
the minimum width required to elicit a response was established. Rate of success was
expressed as the percentage of target choices in 90 trials.

The line acuity of filefish was found to be 0.58 at a target distance of 50cm. The rate of suc-

“cess decreased slowly as line target width decreased from 8.0mm to 1.5mm, and decreased sud-
denly for target widths less than about 1.5mm. The width of the line target D(mm) at the limit
of discrimination was shown to be an exponential function of the target distance L{cm) as fol-
lows :

D=exp(9.947x 10 ° - LL+0.146)
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Fig. 1 Experimental tank diagram.
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Fig. 2. Relationship between the arrival time and
rate of success to the thick line(8.0mm) and
trial numbers using the behavioural method.
Rate of success was expressed as the per-
centage of target choices in the 15 trials.
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Fig. 3. The rate of success for different target sizes
at a distance of 50cm from the target in
clear water of 0.35atu.

Solid circle indicates the mean value of
three fishes for 30 trials.
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Fig. 5. The target size(D) at the limit of discrimina-
tion for different distances(L).
Solid circle was calculated on the basis of
Fig. 4.

D=exp(9.947x107° - L+0.146) (4)
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Fig. 6. The distance at the limit of discrimination
for different target sizes.
Symbols @represent the experimental value.
Symbols B and A represent the result of
Nakamura et al * with Oplegnathus fascia-
tus, Nakamura and Matsuike™ with Opleg-
nathus fasciatus, respectively.
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Table 1. Visual acuities determined by behavioural and physiological methods for a variety of teleosts

Species Name Z::ilil:; lenz::)}(li()::m) Reference Method
Katsuwonus pelamis Skipjack 0.18 47.3FL Nakamura(1968a)® B
Euthynnus affnis Kawakawa 0.14 36.4FL Nakamura(1968a)® B
Thunnus albacares Yellowfin tunna 0.27 59FL Nakamura(1968b)’ B
Neothunnus albacora Yellowfin tunna 0.49 105FL Kawamura et al.(1981)* C
Thunnus alalunga Albacore 0.48 97FL Kawamura ef a/.(1981 )" C
Lepoimis macrochirus Bluegill 0.07 5.8BL Hairston et a/.(1982)® B
Lepoimis macrochirus Bluegill 0.06 16.2BL. Breck and Gitter(1983)'* B
Lepoimis macrochirus Bluegill 0.08 16TL Siobara(1993)" A
Lepoimis macrochirus Bluegill 0.03 9.1TL Siobara(1993)" B
Lepoimis macrochirus Bluegill 0.09 15.6TL Siobara(1993)" C
Carassius auratus Goldfish 0.05 7.2BL Hester(1968)" C
Cyprinus carpio Carp 0.11 7~12FL Nakamura(1989)* A
Microcanthus strigatus - 0.2 9~11BL Yamanouchi(1956)" B
Trachurus japonicus Jack mackerel 0.12 18.9FL Xhang(1992)™ C
Oplegnathus fasciatus Parrotfish 0.14 14~19FL Kawamura and Shimowada(1983)* C
Oplegnathus fasciatus Parrotfish 0.09 14~20FL Nakamura and Matsuike(1989)* A
Oplegnathus fasciatus Parrotfish 0.63 15~20BL Miyazaki and Nakamura(1990)"* A
Stephanolepis cirrhifer Filefish 0.58 11~15BL Authors A

A : Behavioural method(Minimum visible acuity)

B : Behavioural method(Minimum separable acuity)
C : Physiological method(Minimum separable acuity)
TL : Total length

FL : Fork length

BL : Body length.

The values represent the highest acuities recorded for a given group of animals.
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