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Thermal Flora of Japan

Yosikadzu Emoro

Since 1939 the writer studied the Japanese thermal flora with Dr Y. Yoneda and Dr. H.
Hirose, . but unfortunately, the war interrupted our study. In 1941, he reported the brief history
of the study in Japan and the knowledge on the Japanese thermal flora at that time.

At present about 1/3 out of 1000 Japanese thermal springs -- 335 springs -- were already
studied. T'hermal flora is known to us 129 genera, 416 species and 69 varieties, which include
9 classes of Thallophyta except phycomycetes, Eumyoetes, and Lichenes (Table 1) . We find
the largest number of species in Cyanophycese, then follow Chlorophyceae, Diatomeac, Ba cteria
and Conjugatae; where as Flagellatae, Rhodophyceae and Chraceae are the least. We expect that
more species will be found in Diatomeae when detail examination is tried in future.

In  Bacteria (Table 2 ) , Thiobacillus thermitanus (S-oxydizing bacteria) is most frequently appeared,
which  endure strong acidity (PHIL2 or less) and high temperature (86° ) . In Cyanophyceae
(Table 3) , Mastigocladus laminasus grows every kind of thermal springs and has wide range
of growth as in temperature as in PH value, and it can be said “the representative of
thermal flora”. Cyanidium  caldarium  can grow in strong acidity (PHI1.2 or less) and as high
as 96° in temperature,

As for the kind of springs (Table 4) . the flora grows relatively abundant in iron carbonate
spring and alkaline springs then follow sinple carbondioxated, simple tnermals, sulphur, vitriol and
alum springs; while in acid springs it grows very small in number.

In general, at 30—40° and PH 6.0—7.0 the maximum number of flora were found
(Table 5,6) . This represents quite equal ~with® the condition of thermal fauna in Japan,
that is also 3)—40° in temperature and, 60—8.0 in PH value. It is very remarkable that

thermal flora and fauna has the same srowth condition in nature.

The Microbiological ILaboratory,
Gakushuin Junior College for Women,

Tokyo.
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Table 1: Thermal flora and its range of growth.
- . Eﬁ%ﬁ@ Range of growth
Number Number Number B OE Ce PH—{
Class of genera of species of variety Temperature PH—Value
i % 2l 16 34 1 11 — 86 1.2 —-80
Bacteria
B 50 257 51 18 — 96 1282
Cyanophyceae
3 — 5— 50 1—86
Flagellatae . 4 2 - )
EOE M 2 46 12 21.7—64.2 17 —9.1
Diatomaceae
B H EA 3 23 3 20 — 92 3.2 —89
Conjugatae
b
48 2 — 96 3.2—28.6
Chlorphyceae = .
o N 18 N
Phaeophyceae ! !
IE
; & —_— — 6—70
Rhoclophyceae 2 2 3 54 5
B OB ER 1 1 — 30 — 37 55— 7.1
Characeae
— 2—9.2
5 Total 129 416 69 11 96 1.2
ok 10T L _E olRIRICEER S AME &+ o4 E i
Table 2: Bacteria found more than 10 thermal springs and its range of growth.
" i Re
= % B 5 5 AFfidH Range of growth
Number B Co PH — i
species name of Therm. Springs Temperature PH—Value
Thiobactllus thermitanus 120 22 — 86 1.2—8.0
Th. crenatus 90 22 — 86 12—76
Th. lobatus 87 30 — 80 1.2—76
Th. umbonatus 23 23.5— 80 1.2—7.0
Gallionella ferruginea 17 20 — 58 5.6 — 7.8
Leptothrix  ochracea 17 11 — 69 35~—175
Thiovibrio miyoshii 15 31 —80.5 1.0—-78
WiEE  (Schwefelrasen) B il 13 38 — 80 46 — 8.0
Beggiatoa leptomitiformis 1€ 29 — 50 7.0
Chlamydothrix  thermalis 10 37 — 81 —
CoEE SoMETT Hl_EORMCEER Sk X T oEEHE
Table 3: Oyanophyceae found more than 30 thermal springs and its range of growth.
% gl N 41)7% # - EEfipA  Range of growrh
Ihecicn umber 1 Cce PH—{j
Bpealay mRae of Therm. Springs iy em;%erature PH—{VEaIue
Mastigocladus  laminosus 126 30 — 89 52—9.2
phormidium laminosum 82 28 — 80 48 — 9.2
Synechococcus  elongatus
var. amphigbmnu latus 63 27.9— 67 53—86
Oscillatoria formosa 51 26.5— 81 5.6 —9.2
Phormidium  corium 46 18 — 84 55—89
Cyanidium caldarium 44 27 — 96 12—7.1
Phormidium luridum 42 22.5— 84 52—86
Oscillatoria geminata 39 27 — 12 5.6 —9.1
Synechococcus el ongatus 37 30 — 75 5.2 —9.1
Oscillatoria  amphibia 37 26.5—59,2 5.7 --9.2
Phormidium  tenue 33 20 — 66 5.6 — 9.1
Phormidium  fragile 32 22.8— 74 53 —92
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Total

15

176

40

15

258

5

25

37

9

71

11

101

9

146

22

17

201

13

65

11

94

5

52

70

12

44

61

17

25

64

100

12

11

103

11

[FRAERE
Number
of
springs
studied

Z‘S

Mean

60

44

53

15

7.0

64

3.1

22

4.3

8.8

22

2.8

2.8

12

35

2.8

86

1.6
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Table 5: Temperature of thermal spring and thérmal flora
R E O
I'emperature 10 20 30 40 50 60 70 80 90
il ] il
U Bactena —_— 1 21 26 24 19 11 9 5 0
B i

Cyanophyceae —_ 20 110 219 181 1C6 57 30 17 8
i - L L

Flagellatae 4 < 2 -

D:atomae 2 29 37 20 11 1 _
B 8 ¥ #

Conjugatae 1 12 18 9 8 2 1 2 2
% - _

Chlorophyceae 7 22 8 % 5 2 1 1 2
%s P y L _ I
Phgeophyceae -
o o
Rhodophyceae . 2 : : -
BB @ OH 1 1 | — _ _

Characeae ==

— 32 200 338 263 145 73 41 25 | 12
Total
H56 3% R ® o PH H & IR B E H
Table ¢: PH-value of thermal spring and thermal flora
PH i
PH-Value 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0
; - (B 4 4 5 5 8 11 12 1| —

Bacteria
[ S I — 4 3 5 14 109 226 132 54 | 26
Cyanophyceae
i - - [ R R (ST i I 3 3 4 1 =

Flagellatae

- DR 1 1 2 2 10 37 24 13 5

Diatomae

g E B — | — | — 2 2 7 20 11 3 | —
Conjugatae
ik : g — | — | — 2 4 14 30 14 2 | —
Chlorophyceae
i # g — [ — | — ] — ] — ] — — =
Phgeophyceae
#L #H g — | — | — | — | — 1 <7 IR (R (S
Rhodophyceae
- S I N [N (S | — 1 1 1 SNDUR | s
Characeae
& — 9 8 16 27 151 331 198 74 | 31
Toatal






