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Ecological Study of Omphalius pfeifferi PuiLirr
(Gastropoda : Prosobranchia)

Hiroshi Horikawa and Hiroshi YAMAKAwWA¥

The present study covers three ecological aspects, growth, reproductive cycle, and changes
of habitat of Japanese black turban snail, Omphalius pfeifferi. The materials were obtained
at Kominato, Lat. 35° 07 N., Long. 140° 11”7 E,, in 1977 and 1978. The relationship bet-
ween the size and age of snails was estimated by two methods, inclusive of shell height fre-
quency analysis and examination of tagged snaiils. Both methods coincidently showed that
snails grow to about 10 mm one year after birth. But the height at two years after birth
is estimated 20 mm by frequency analysis and 18 mm by tagging. The discrepancy of 2 mm
between the estimated averages may be attributed either to the difficulty of frequency analysis
due to reduction of the increment or to the underestimate of height by the tagging method
based on the limited size range of recaptured snails.

Seasonal change of the gonad index and ovum diameter frequency indicate that snails spawn
from early summer to autumn., with two peaks in a spawning season. The minimum size
at which snails start to sexually mature was 8 mm in shell height. Almost all individuals

are capable of spawning at 14 mm.

Observation by quadrat method reveals expansion of the habitat as snails grow larger.
Small individuals, less than 8 mm in shell height, inhabit the bottom of shingles. Large
individuals extended the habitat to the surface of boulders and stacks. The habitat changes

at the time when sexual maturation takes place at shell heights of 8-14 mm.
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Fig. 1. Division of the place for snail surveys at Kominato, Lat. 35° 07/ N., Long.
140° 11/ E.. Numerais 1 to 5 denote sampling division for size frequency
examinations. A and B denote sampling division for examination of gonad
and distribution, respectively.
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Fig. 2. Schematic presentation of measurement of gonad. Left: a section of body of snail.
Shads denotes the gonad covering mid-gut gland. Right: body of a snail to be
determined by gonad index. A, B and C denote the sections for measurments.
These three sections are spaced equally.
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Fig. 4. Walford’s plot of growth of snails.
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Fig. 3. Size frequency distributions of snails,
July 1977, January 1978 and July 1978.
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Fig. 5. Monthly means of gonad indices of snails and surface water temperature, June 1977
to November 1978. Open and solid circles denote mean gonad indices of males and
females. The vertical bars give standard deviations. Small solid circles denote monthly
means of surface water temperature.
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Fig. 6. Monthly diameter frequency of ova of ten female snails, June 1977 to May 1978,
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Fig. 8. Size frequency of snails in three habitats differing in size of boulders in there. S, L
and M denote size of boulders as small, less than 25¢cm, large, 100cm or over, and
middle, medium of these, in major axis, respectively.
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