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Bioconvective pattern formation by Tetrahymena and Chlamydomonas was studied from the 

comparative physiological point of view. Patterns formed by Chlamydomona were characterized as 

stable in position, and those by Tetrahymena as unstable. In addition, we found a quite interesting 

behavior of bioconvective pattern created by Chlamydomonas. The phenomenon, called the pattern 

alteration response, was characterized by a rapid decrease in the pattern size. It occurred, much like a 

phase transition found in the physical events, spontaneously all over the suspension which already 

showed steady pattern formation. Quantitative analysis of the response would stimulate further 

thought and research concerning gravity-related effects in biology as envisioned by the Working 

Group of Science Steering Committee for Space Utilization, JAXA-ISAS. 
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Fig. 1 Temporal development of the bioconvection pattern of Tetrahymena pyriformis 

(left) and Chlamydomonas reinhatditii (right). Space-time plotsabc obtained from the side 

views of the convective motion are shown. The regions of higher density were stable in 

Chlamydomonas but not in Tetrahymena, which are shown as the dark portions in 

Chlamydomonas as the result of the transmission illumination for the recording and 

bright portions in Tetrahymena  as that of the dark field illumination. Vertical bars, 

2min, and horizontal bars, 5 mm. 
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