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The Circus Movement of a Sand-beach lospod, -
Tylos granulatus MIERS

Tetsuro IGa and Shigeru XITAMURA
(Department of Biology, Shimane University, Matsue 690, Japan)

Abstract

Tylos granulatus is strictly nocturnal, being buried in the sand during the daytime. Emerg-
ing from the sand only after dark, it moves about on the surface looking for food through the
night. The present paper described on an orienting movement of this animal to a single source
of the light hung from the top. All the experiments were done at night when the animals
are active. The animals move about irregularly in a dark field and relatively straight in a
dim light. They show a positive phototaxis to the light of relativeiy weak intensities. Young
animals with 5-9 mm body length transferred under the single light go towards the source
of the light and move round with the point right under the source of the light as a center of cir-
cular paths with a certain radius. This movement is termed as the circus movement. The
diameters of the circles are varied with the height of the light source, but not with the light
intensities (illumination intensities). That'is, the diameter of ‘the circus movement of Tylos
granulatus increases rectilinearly with an increase in the height of the light source (Figs. 7
and 8). Based on these results, a possible mechanism on the orienting movement, circus
movement, to the light source was discussed.

(Mem. Fac. Lit. & Sci., Shimane Univ., Nat. Sci., 9, pp. 89-101, 1975).
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Fig. 1. Apparatus for studying the phototactic behaviour of Tylos granulatus. CS, cage
for letting the animal start; DB, dry battery; IL, light for illumination; R, resistor;
SL, light for stimulation; US, universal stand.
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Fig. 2. Tracks of Tylos granulatus in a daik field (A and C) and in a dim light field (120 x, B and
D). A and B, records from the same animal with 6 mm body length. C and D, records from
~ 'the same animal with 6.5 mm body length. S. position of the start cage. scale marker, 5 cm.
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Fig. 3. Circus movements of Tylos granulatus to a single light source. A: illumination,
100 /x, the height of the light, 7.5 cm, body length, 6.5 mm. B: illumination, 800 Lx,
the height of the light, 7.5 cin, body length, 8 mm. L: the position right under the
source of the light. ©: the position at which the stimulating light was turned off.
scale marker, 5 cm.

Table 1. Circus movement and body length of Tylos granulatus.
(light condition: the height of light, 7.5 ¢m, illumination, 100 Ix)

circus movement
body length No of tested animals
(mm) yes no %
5~9 51 47 4 92.2
10-14 64 28 36 43.8
15— 66 12 54 18.2
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BEFicRoC itk b, FEEEICH LIZIER—EROMHPETY >~ TLORULRIET ST
EWHERA I N COZ LIV RA—EEERNT—EDERZIT) T LHAFEENLD, C
NI ZATEHDOL DIBFHESLBETREL Ui,

CODLS BFERICETE, UTORRICRAE 5-9cm OEKT, HESHEEREZTH
ADERBATHN,

3 XFEORELMREHOEELOBR

B—REIdT 2 =y avOHABHDHEERNE DL S BEEMHITL D HEX
NBLEMB T L, Ko 2 @S DBHOEMOEENRCLTH S, 22T, 7
FFERE CLE) LHBEEBER L OBKICOVTHAN .
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Fig. 4. Circus movements of Tylos granulatus to a single light source under various intensi-
ties of illumination, when the light source was kept at the height of 7.5cm. A: 50 Ix.
B: 100/x. C: 200Ix. D: 400/x. E: 800Ix. All photographs in this figure were
obtained from the same animal with body length 8 mm. >, the positions at which the
stimulating light was turned off. scale marker, 5 cm.
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Fig. 5. The relation between illumination intensity of the light and the diameter
of circus movement, when the light source was kept at the height of 7.5 cm.
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Fig. 6. Circus movements of Tylos granulatus to the single light source under the various

heights of the light source, when the illumination intensity was kept at 100 /x. The
heights of the light source: A, 0.8 cm; B, Scm; C, 10 cm: D, 20 cm.  All records in

this figures. were obtained from the same animal with 7.5 »#2 body length. >, the
position at which the stimulating light was turned off. scale marker, 5 cm.
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Figs. 7 and 8. The relation between the height of the light source and the diameter of circus

movement. The illumination intensity in figs. 7 and 8 was kept constant at 100 /x
and 200 Ix, ;espectively,
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THY, BHERERAZ SR TCRLTH S, soBBm»b HETH Z TORmIFTREN
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Fig. 9. Circular paths of Tylos granulatus to the single light source covered with various shapes
of a tube. Dotted lines in photographs show the area illuminated with the single light which
was hung at 7.5 ¢m in height. Illumination intensity, 100 /x. Records of A and B, and C
and D were obtained from the same animal with 8 »uzn and 9 »un body length, respectively.
L, the position right under the light source. Scale marker, 5 cm.
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Fig. 10. The relation between the height of the light source and the angle of the elevation
of the animals to the light source, when the animals move round the position right
under the light source.
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