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Bioconvection and front formation of Paramecium tetraurelia
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Bioconvection is fluid convection driven by swimming of microorganisms, which has been found for many kinds

of protozoa and bacteria. In the caseR#ramecium tetraureliait can be observed in large-density suspensions
obtained by centrifugal concentration. We investigated the formation process of bioconved®otewureliaby

using Hele-Shaw type containers, and found that the bioconvection appears with the propagation of a crowded front
of paramecia. The results of experiments in nitrogen-gas environments suggest that the lack of oxygen causes such
front formation. The fluid convection becomes non-stationary as the depth of a suspension increases, and its roll

structures change rapidly with an increase of the density of paramecia.
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Fig.1 The formation process of bioconvection. The den-
sity and the volume of the suspension wa36 + 0.16 x

10° cells/ml and 1000 pl. Large-density regions of
paramecia look white in this photograph.
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Fig. 2 Microscope images of a front. These photographs
were taken at intervals of 5 seconds. A decent flow is
observed to be developing.
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Fig. 3 Space-time plots for suspensions of various vol-
umes; (@)V = 500 ul, (b) V = 1000 ul and (c)

V' = 1400 pl. These were obtained from a sequence
of digital images by cropping horizontal slices for a fixed
heighty. y = 0.5H for (a) andy = 0.75H for (b) and
(c), whereH = V/D is the hight of a suspension.
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