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Typing of the Sausage-shaped Bacteria forming A-type
Sulfur-turf according to Cell Length Distributions of Natural
Populations and Physico-chemical Conditions of Hot Spring Waters
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Laboratory of Biology, Faculty of Humanities and Social Sciences, Iwate University

Abstract

In order to type the sausage-shaped bacteria forming A-type sulfur-turf, cell length
distributions and physico-chemical conditions of hot spring waters were investigated on twelve
samples collected from all over Japan. The frequency distributions of the cell length of eight
samples were bimodal, while the other four samples were unimodal. In seven samples with bi-
modal distributions, two types (large and small) of the sausage-shaped bacteria could be dif-
ferentiated. The cell length of the large-type was between 10.1 and 31.9um, while that of the
small-type ranged 2.2 to 6.6.m. The pH of seven hot spring waters were between 6 and 8, and
the two types (large and small) formed together sulfur-turf. In contrast, pH of the three hot
springs were over 8, and the two types of the sausage-shaped bacteria could not be detected in
the sulfur-turf. Therefore, it is reasonable to set a third type of the sausage-shaped bacteria
which prefers high-pH (over 8) and low calcium condition. The cell lengths of the third type were
in the range of 5.5 to 8.6um, which correspond to the sausage-shaped bacteria of medium size.
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Fig. 1 Frequency distributions of cell length of the sausage-shaped bacteria
forming A-type sulfur-turf
In eight sulfur-turfs, cell length frequencies were bimodal (A) , while remained
four were unimodal (B) .
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Table 1

Fig. 2 The order of decreasing in cell length of the
sausage-shaped bacteria
The median with interquartile range of cell length
distributions decreased gradually from the large group
to the small group, and was practically continuous.

Temperature, pH, and concentrations of dissolved
sulfide of hot spring water

BRI HBEZ DO 4RRDO DD LD/ E

Dissolved
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Ganiba 50-52 7.9-8.0 3-5
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Fig. 3 Chemical compositions of ten hot spring waters

Two triangles and a rhombus represent the percentage of major cation (K,
Nat, Ca?, Mg?") and of anion (C1~, HCO3~, SO42") in terms of meq. . High-
pH hot springs (over 8;(0)) were low in calcium, and the cell length distributed
unimodally. In contrast, remained hot springs (@) had moderate pH (from
6to 8), and the distributions were bimodal. Accordingly, the third type
of the sausage-shaped bacteria preferring high-pH and low calcium conditions
was established. Ganiba hot spring (/\) was characterized by its high content
of sulfate ion.
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. 5 Relationship between tempera-
tures and the medians of cell length
distributions of the sausage-shaped
bacteria in the area of Geto Spa.
The cell lengths of the sausage-shaped
bacteria growing in four hot springs
correlated well with temperatures.
The four hot springs (Karematsu-
zawa, @: Kyukosen, O: Teizonoyu,
B: Kotengu, []), located in the area
of Geto Spa, had similar both in
chemical compositions (Table 2) and
in pH conditions, but differed in
temperatures.

Table 2 Chemical composition of hot spring waters located in the area of Geto Spa?®

Hot springs Karematsuzawa  Kotengu Kyukosen  Teizonoyu

Total resid. g/1 4.85 4.72 4.85 4.73
Elect. cond. mS/cm, 25C 7.07 7.03 6.74 6.77
Nat mg/1 1003 963 931 932

K+ mg/1 152 163 144 146
Cazt+ mg/1 423 459 449 456
Mg2+ mg/1 85.9 72.0 82.3 84.5
Cl- mg/1 1929 1834 1739 1764
HCO3~ mg/1 614 631 583 581
SO42- mg/1 492 556 546 552
F- mg/1 0.52 0.65 0.99 0.99
HBO2 mg/1 143 145 136 133
SiO2 mg/1 115 114 98.0 103
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