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Characters of Biomineralization in the Shell of Arcella hemisphaerica
Protozoa Rhizopoda
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Abstract The biomineralization in the shell of the freshwater testate amoeba Arcella hemisphaerica was investigated
using light microscopy and scanning electron microscopy. The results show that the shell is colorless and flexible in the
pre-biomineralization period yellow and medium-hardness in the mid-biomineralization period brown and rigid in the
post-biomineralization period. Further X-ray microanalysis suggested that the percentages of Si Mn and Fe in the
shell increase gradually and those of CI K S and Na decrease during the process of the biomineralization.
Accordingly the increasing of Si Mn and Fe in proportion results in the strengthening of the shell wall the presence
of Mn and Fe in trace brings about the yellow shell and the more guantity of Mn and the less quantity of Fe lead to
the brown shell. It has been demonstrated that the unit of biomineralization of the shell is the hollow alveoli arranged
in a single layer. The minerals of Si Mn and Fe in the shell may be self-synthesized together with amino acid or
polypeptide in the alveoli wall by intermolecular force between the hydroxyl groups.
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Figs. 1-12 LM photographs of Arcella hemisphaerica (the pre-biomineralization period: 1. ventral view,4. lateral view, 7. view
showing alveoli of the shell; the mid-biomineralization period: 2. ventral view, 5. lateral view, 9. view showing alveoli of the shell;
the post-biomineralization period: 3. ventral view,6. lateral view; 11, 12. both views showing alveoli of the shells, 8. view showing
alveoli of the shell between pre- and mid-biomineralization periods, 10. view showing alveoli of the shell between mid- and post-
biomineralization periuds)
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Figs. 1 -6 SEM photographs of Arcella hemisphaerica the pre-biomineralization period 1. dorsal view 2.view showing the sunken
alveoli of the shell the mid-biomineralization period 3.ventral view 4.view showing the sunken alveoli of the shell the post-
biomineralization period 5.ventral view 6. view showing alveoli and small pores of the shell






