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Rong-Quen Jan, Kwang-Tsao Shao and Kun-Hsiung Chang (1981) A Study of 
diurnal periodicity in oxygen consumption of the small abalone (HaUotis diversicolor 
supertexta Lischke). Bull. Inst. Zool., Academia Sinica 20(1): 1-8. This respiratory 
study of the small abalone (HaUotis diversicolor supertexta Lischke) is based on 
measurements of dissolved oxygen levels in a closed flow-through system for 24-hour 
periods. Abalone which had been starved and exposed to a natural light regime 
(daylight/ dark 12: 12) showed a clear diurnal change of oxygen consumption, viz., 
20% more at night than during the day. On the other hand, abalone which had 
been fed and exposed to natural light, or starved and kept in constant light, do not 
exhibit this diurnal change. 

The small abalone Haliotis diversicolor 

supertexta is a common prosobranch mollusc 
(family Haliotidae) found in subtidal rocky 
shores of eastern and northern Taiwan. In 
recent years, because the natural populations of 
abalone have been overexploited, fishermen have 
been propagating the abalone artificially and 
raising them in intertidal ponds, as well as in 
the open sea. High mortalities, of which the 
causes are not clearly understood, have been 
experienced during raising and transporting 
abalone. Studies of the physiology and ecology 
of this animal may be essential in revealing t~e 
causes of mortality and establishing a scientific 
basis for better operation. 

Numerous studies have shown that in many 
molluscs respiratory regulation is not entirely 
constant but v~ries with changes in temperature 
(3,4,9,36), weightC3a-a5), and oxygen tension C1 ,a,7). 

However, these investigators have neglected the 
possible effect of a diurnal periodicity in 

respiratory responses. Although clear circadian 
rhythms in oxygen consumption of marine 
prosobranches have been reported(S), Uki and 
Kikuchi cal) pointed out that oxygen consumption 
of Haliotis discus hannai increased from dusk 
to midnight and decreased from midJ?ight to 
midday. Since factors governing this phenomenon 
remain obscure, more detailed studies ate 
warranted. 

The present investigation is based on the 
premise that an understanding of oxygen 
consumption of animals which show a diurnal 
periodicity requires consideration of both 
endogenous factors as well as the exogenous 
environmental factors. Thus, the present study 
concentrates on the photoperiodicity and the 
food consnmption of abalone previously 
acclimated to different light regimes. 

MATERIALS AND METHODS 

Specimens of Haliotis diversicolor supertexta 
were collected by SCUBA diving at depths of 

1. Paper No. 210 of the Journal Series of the Institute of Zoology, Academia Sinica. 
















