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Studies on the Thermalflora in Japan. XXXIII.
The Thermal Algae in Certain Stronly Radioactive Springs in Japan. II.

The Thermal Algae of Masutomi Hot Springs in Yamanashi Prefecture.
M. Mrrung, Y. EmoTo, & H. HIrROSE

Masutomi Hot Springs are located north north east of Nirasaki City in Yamanashi
Prefecture. In Masutomi, mineral water flows out from a river bed covered with gravel
of granite and sedimentary rocks, or from the cracks in granite. Most of the springs
are strongly radioactive. The highest radon content of mineral waters was 4.37 x 10-6
curies per liter. By the contents of major chemical components, some of them are clas-
sified to an alkaline earth, borate containing salt spring and the others to a weak salt
spring.

The water temperatures of these springs were 10.5~31.1°C and the pH value 5.7
~7.9.

The thermal algae found by G. H. Schwabe in Masutomi Hot Springs were 10 species
of Cyanophyceae. By the authors, there were newly found in these springs four species
and one variety of Cyanophyceae, each one species of Xanthophyceae, Bacillariophyceae,
and Chlorophyceae. Mastigocladus laminosus which flourishes in ordinary thermal springs,
could not be found and there were no other dominant speeies but Calothrix parietina
Thuret and Synechocystis aquatilis Sauvageau var minor Geitler, and Frustulia rhomboides
(Ehr.) De Toni var. saxonica (Rabh.) De Toni.

S IRBURRERICAEB T 2 RRIEYOERBFHARO—ER & L CRICEREMBIRD
BHEDIIOWTRE L2, AEIMEERE & IR TEIRBOBENEERIZET 2 LR
MERRBOBERIIOVWTHET . BHEEROEBEHIIOWTUIEEIZ Schwabe? (1943) n#
2mB Y, FEERGEEROENEE LT Microcystis sp., Chroococcus varius, Synechocystis
aqutilis, Calothrix thermalis, Nostoc microscopicum, Nostoc minutissimum, Oscillatoaia
tenuis, Lyngbya erecta, Schizothrix penicillata, Schizothrix sp. & 10 FEIEEH DB E %
ELTWD, O TIABRSAEL, EHEASELBE L CI9M43FIZET LA RRBEN L £
AEIZRATE. DWTIBTENFK 2 BIEMEIANHEE L CRBEAEL BRI LTz L. 2
Z1Z Schwabe® DFEAER & LK L2 0d HEE L ORFRERE DD,

* AARERREYOWE GB33H). MFAFEEMEYFHERR No.
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D BZRE L 0TSO KEEIE S I THERIC 23 R BB D T 5 A3, “ﬁuﬁﬁwLUﬁﬁt,
BREMHSE (BEE) & SERBMHGE (CBD) SITHEEL WD IR, AMNRED . %Em%$
1k 2E, BEOERGHEILGESRECE - THEH L, ZOWEHR LY RO EHT
ABOBERNAHE L, WEHOTEROKREHHIICHOBFURNIAMT 5.
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il WERREE R ORRIEY SR
PR B O BRSO/ NGE D - BEMESY, BEMKD, BEMEX - #LHEZS, K
HEL « BRILBBPUERD 12 & » TiFbhN 7z, RREL « BILBEIEER 12 & 5 & HERROKIRIZ 10.5
~31.1°C* 2D 35 % 9FROKEN 25°C U ETHD. pHE5.7~7.9. FHA 4 v EER
BRI, B4 4 YOS T Na>Ca>Mg ThHY, B4 4 ¥Dpks Tid Cl>HCO:>
SO« Th 5. THH LA & FRICEBERD 12X 2k RDOINIET 2. BHERD
BEo Fvafay, BEAMKY I12L5E 12,000 v v ~THD.
AASEED 12X 2 s, BERROREIHNER (BERBLIUHER) WWEBL, 277
ZEBERMCLY SETNE, FELTAIEAVBAERBIVHAERIIBETS (F1
).

* Zotk, SRGHE (CE) MEs<SNnT, 42.5°C ORREFABEH L.
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Bl BWERRD NS
T g R | BAROB WEBROER
WESAH | KE 3 4 | kK E 3 4 X EAL@IE Schwabe DEREITH N D
pH X Fs WE57 v Y LOTHY, AMLOREFEELEORELD
o 590.44 7.11 DTHD. FATEEOENM N O Tl
72 7r/k/) h, ZFYaFBIZXHMESD 2L 0
mg/kg : Jab
Th B 233 - T
B+ 42,59 296,95 i, T/\“C@ﬁ}’é&ﬂﬁ HELMTH B,
Na+ 685.47 2733.25 TLREORD () AORE LES LI
NH,* 0.85 1.26 FIRNOZNEZRT.
Ca2* 71.23 308.85
Mg 6.11 23.86 Class I Cyanophyceae BT
;et 0.0 120 Order I Chroococcales 7 @ A4 =2 v 7
n %z
Als+ =
—— Family I Chroococcaceae 7 1 4 =
=g 3
(meg/kg) v 7 AR
Cl- 877.60 4196.21 1. Microcystis sp.@®
i 130.30 701.73 EEHL, WEEOFR, ABINHREDHT &
Sg?f- 439.98 914.63 D OBESR (A-T). 7KiE 24.0°C, pH 6.3,
‘ - S FYAEE 60 v v,
ARk 23 /NG :

(mg/k\g) 996483 9317. 54 2. Chroococcus varius A. Br.®
P RNy PP gER, FEERAREE (B-5). /KR 23.6°
stf)ime = 124'%,0 149'34 C, pH6.5, 5 Fv&HRE 7.5 v ~9,

co, i) 5121‘69 770:37 3. Synechocystis aquatilis Sauvageau
T _ E— var. minor Geitler®O
" (mg/kg) 2958. 42 10349. 81 FEHL 1. REBOFH, ERNALRO B
N g | POH R | sbEEOR S NOWR (AEWD, T=21.0°C, Pl
4, 5 FvarE 165.0 <.y ~,
’ Gakp | & w g o4 TFTVEER vy AR

rhomboides var. saxonica ZJB7F. 2. RIEDOFHI,

# 2\ 3 Calothrix parietina, Frustulia
ARNERDEL Y DBER (A-7)80,

T=24.0°C, pH=6.3, 5 Fv&H & 60 vy ~5, 3. HENLHLOER (A-8)0, T=23.0°
C, 7 FvafE1800 <y ~6, Frustulia rhomdoides var. saxonica (Z}BAE. 4. KINKD
% (A-49)0, T=24.0°C, pH=5.8, 7 FFv&HE 2459 < v ~, Frustulia rhomboides var.
saxonica |ZJR4E. 5. WEIEOESE (A-51)°, T=26.0°C, pH=6.1, 5 F¥&H & 185.1 <
y~. 6. IEDRESE (B-2)00, T=20.9°C, pH=6.1, 7 Fv&HE 236.2 v v ~9 7.

7. MEE R (B-3)®, T=26.0°C, pH=3.3, 7 Fv&Ha& 10.9 v, ~9. 8 F/NEBDR (B
-7)®, T=25.0°C, pH=6.3, 5 Fv&FE 10.7 v~ 9. LAEENE (B-8)O, T=
12.0°C, pH=6.1, 5 Fv&HE 430 v v ~0, XENELEL L T ARMEEZHRL T
%. 10. FRETFTOE (B-9)0, T=17.0°C, pH=6.1, 7 F vEHE 1737 = v ~. 11. 8%
BEE (C-2)0, T=22.2°C, pH=6.4 5 Fv&FE 170.1 v v ~, EEETH 2ELEDIIH
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12, 7 27 Phormidium foveolarum »YB7ET 5. 12. $REE FDE (C-4)0, T=15.0°C,
pH=6.5, 5 Fv&HE 47.0 v v ~, Z£FE!Z Frustulia rhomboides var. saxonica MJEZET
5. 13. RELEREMOAEBRE RO, A2 Frustulia rhomboides var. saxonica »3R7E
T5.

Order 2 Nostocales # v o € H
Suborder 1 Oscillatoriineae = 1 & HH
Family 2 Oscillatoriaceae = v EF}
4. Oscillatoria limosa Kuetz.

BT HEOXLDOER (A-9)0, T=17.2°C, pH=6.5 Calothrix parietina @iz
VIRTE.

5. Oscillatoria tenuis Ag. var. tergestina Rabenh. (O. tenuis Ag. fa. tergestina?®)

EEH EORESE (B-2)0, T=20.9°C, pH=6.1, 5 FvaFE 236.2 v v ~9,

6 Phormidium foveolarum GomontQ

EEHL RRELE (C-2)0, T=22.2°C, pH=6.4, 5 FvaEFE 170.1 v v ~, EL5ED
Synechocystis aquatilis var. minor P24 2 IZIR7E.
7. Lyngbya erecta Schwabe®

EEH# IR (B-1)®, T=24.5°C, pH=7.0, 5 F v a5 & 393.3 v v ~9,
8. Schizothrix penicillata (Kuetz.) Gomont®

Bl FESERAREE (B-5)®, T=23.6°C, pH=6.5, 5 FVY&4HE 7.5 < v ~9,
9. Schizothrix sp.@

EH 1. RFEOFH, ABRNEROELVNER (A-7)®, T=24.0°C, pH=6.3, FF
VEHFRE 60 v v ~8, 2. FJER (B-1)®, T=24.5°C, pH=7.0, I Fv4HE 393.3 v v
~9, 3. H/NENRE (B-7)08, T=25.0°C, pH=6.3, 5 Fv4HFE 10.7 = v ~9,

10. Microcoleus chthonoplastes Thuret©

M RRE FOE S (C)O, pH=7.2, ## 5% 3 Frustulia rhomboides var. saxonica

THY, TNITEENRET 3.

Suborder 2 Nostocineae 4 ¥ 2 EdE[H
Family 3 Nostocaceae A4 v 2 EF}
11. Nostoc microscopicum Carm®,
Bl EORESE (B-2)®, T=20.9°C, pH=6.1, 5 FYaHE 236.2 = v ~9,
12. Nostoc minutissimum Kuetz®,
BEHL FHER (B-1)®, T=24.5°C, pH=7.0, 5 Fv4HE 393.3 v v ~9,
Family 4 Rivulariaceae b 7 EF}
13. Calothrix parietina* Thuret®O
EH 1. REEOFH], ARNOLGEDELVDER (A-6)80, T=27.0°C, pH=6.4, 5
FYEHR 165.0 v v ~9, 2. RIEDOFER], ABAERNEIVNBER (A-7)®, T=24.0°
C, pH=6.3, F Fv&HFE 60 v v~ 3. HENLLOER (A-9)0, T=17.2°C, pH=
6.5, ## 5% 3 Frustulia rhomboides var. saxonica TH 24, /JNEOAREL/NED Osc-
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"latoria limosa & ARAEL TS, 4. RfErb LMIKEROHEOBR (A-1DO, T=
21.0°C, pH=7.6, AB)ELEETHS. 5 SfFLbEATOFI20BR (A-14)0, T=
22.0°C, pH=6.6 K&t T=26.8°C. pH=6.2, 6. KNKDE; (A-49)0, T=19.2°C, pH=
6.0, 7. MEBOES (A-51)0, T=22.0°C, pH=6.2, 7 Fv&FR185.1 v v~ 8 JF
HEROES (B-1)®, T=24.5°C, pH=7.0, 7 Fv&H& 393.3 v v ~9), 9. EEERIRIEE
(B-5)®, T=23.6°C, pH=6.5, 3 FY&HF&E 7.5 < v ~9, 10. E/NBOBR (B-71O,
T=25.0°C, pH=6.3, 5 I vAHE10.7 < v ~9, 11. REEDER (B-10)0, T=28.0°C
pH=6.9 Ktf T=23.0°C, pH=6.5, 5 Fv&f & 0.34~2.39 v v ~2, HERAL L AFED
LB LT3, 12, EREHE (C-2)0, T=30.4°C, pH=6.5, 7 FvE&EE 170.1 <
v, KERNMESETH-> T, BRAKPOA LICEHEERL T 5.
7535 : Schwabe® |3#4ZE S & L Calothrix thermalis (Schwabe) Hansgirg ##& L TW5
L, #2135 >C Calothrix goetzei Schmidle 12342 < & @A ZIRE L7225, Fanb OFBHE->
< C. thermalis }3X1F C. goetzei 2N\~ bh % C. parietina |ZHFEHXEHDE LT

Class I Xanthophyceae i B
Order 3 Heterosiphonales 7 7 o iR EH
Family 5 Vaucheriaceae 73/ 7 v ¥ Fuafl
14. Vaucheria sp. 7v Fv ¥ Fugm 1 &
BEHL 1. BRBETOE LY (OO, pH=7.2, XFEMNEHIZ Microcoleus chthonoplastes
$5 k 1F Frustulia rhomboides var. saxonica #/E U Z T\ 5. 2. ERESFR (B-2)©°, T
=20.9°C, pH=6.1, 5 Fv4FE 236.2 v v~9, AFENEHHMIZ Frustulia rhomboides

var. saxonica 33t ('8 Synechocystis aquatilis var. minor #{E U X 5.

Class I Bacillariophyceae :¥E#H

Orber 4 Pennales JREEREH

suborder 3 Biraphideae [jiyiidhH

Family6 Naviculaceae ~4 7 4 v 7
15. Frustulia rhomboides (Ehrb.) De Toni var. saxonica (Rabh.) De ToniO

EH 1. REOFEF, ARNEFENELIVDER (A-6)0, T=27.0C, pH=6.4, 7 Fv

SHE 165.0 < v ~9, Synechocystis aquatilis var. minor & Calothrix parietina & # ¥
Lis. 2. BEOLLOBRE (A-8)0, T=23.0°C, & [ v &% 1800 < » ~8, Synecho
cystis aquatilis var. minor #JE U % %. 3. KNKDE (A-49)0, T=24.0°C, pH=5.8,
5 FvaAHFHE 2459 < v ~, A& Synechocystis aquatilis var. minor 2EFET 5. 4. EHR
H4E (B-2)0, T=20.9°C, pH=6.1, 5 Fv&EHE 236.2 v v ~9, LE® Synechocystis
aquatilis var. minor 23B7ET 3. 5. HREFDE L (C)O, pH=7.2, F#IZ Microcoleus
chthonoplastes # ¥ U2 %. 6. RELEREBMOAEEHR (OO, ELEFED Synechocytis
aquatilis var. minor WIZDBDERENEFEL T3,

Class IV Chlorophyceae fg#E
Order 5 Ulotrichales b & Fu
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Suborder 4 Ulotrichineae b b ¥ FufiH
Family 7 Microsporaceae 3 7 o 2R 7 F}
16. Microspora tumidula Hazen©O
EH WEBOHESR (A-51)0, T=26.0°C, pH=6.1, 5~ FgF& 185.1 <y~
i ¥&

EEOOFENHEMEERREDO 7n—S CEEIE 1L, HRELE BELE BRE
BAMASND Z &Il 572, Schwabe B D7 m—Fi12inb2MA2E, BEIZELIE
T, HReE1E BEIE SREIEMEMERROEYE L TRWEZSNIZZ 82, #
FEEROEEEIIEEE O Frustulia rhomboides (Ehrb.) De Toni var. saxonica (Rabh.)
De Toni, % Calothrix parietina Thuret 33 X ¥ Synechocystis aquatilis Sauvageau
var. minor Geitler TH 3.

S ROBRIZEL O T H2EBED Mastigocladus laminosus Cohn 4 #2274 ¥ F U
SLRWESNALDP 7228, BIUVRUCEEVEROBEYNR IS SRBBEEL TW2ITE
otz &, BERREEEOELVWEMTHY, BIREMASRERED & HUNMH
239 Mmoo b,
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