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Y. YONEDA: The Thermal Algae of the YOSHIDA Hot
Springs in MIYAZAKI Prefecture, Kytishii. (Studies
on the Thermal-flora of Japan, XXXII.)
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(1) Eabds BRILCR TR 49.5°C, pHT.3 THD7c, HFHOATHES
75:15&'1'1 LRO 4@ Tk 3 %, St L—Ulirgli Lot z e gy
ZEiGEE, fiid 22 v~ 8 Sl 38~49.5°C, pH 7.3, NFHiNIC
pj: W Aphanocapsa fusco-lutea, Synechococcus elonglus v. amphigra-
nulatus, Oscillatoria Jovis, O. formosa, Phormidium laminosum, P.
valderianuwm, P. fragile R o8 3% Achnanthes exigua % j: L, u}%(%
Bt icit A fusco-lutea, P. fragile O 2 B3RO IR0 B, F
O SR 29°C O Ak hic 223 Fragilaria vivescens, Pmnularza
gibba, Nitzschia recta %18 1Fi0D Spivogyra X b K 2/WNiEEdhsd O,
St. 2.—ILOERIT & 2 MO /INUEHE R ONRES OfE 2 FIF 3 24H8E, Skl
44~49.5°C, pH 7.3 OiNICIE: Aphanocapsa fusco-lutea, Phormidium
luridum, P. Coriwm O 3 EE¥%, 44l 38.5~48.8°C, pH 7.3 ® ¥ i T 1%
Chroococcus minutus v. thermalis, Pleurocapsa minor, Oscillatoria
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tenuis, O. formosa, O. spirulinoides (nov. sp.), Phormidium luridum,
P. fragile, P. Coriwm O 8 Wik iE L7c, St.1 &3l d Ok 3 fiicis
¥ h\», St 3—RAHGT b/, il 49°C, pHT7.3, z zciZ
Aphanothece nidulans, Phormidium luridum O 2 W3R pEd 205 T
Die, St 4— LR 3 I RO TS A B iU el SUK I £ aiciiidin T

WLk, Skl 88°C, pHT.6,  OfiiZEIMC ® b SR K<, SRRk
WA L Cwie, BEE Oscillatoria © 3 fili (0. princeps, O. limnetica,
O. formosa) OH T, Phormidium OFEEW BN L hDOie, ZFDMlC
HL Stauroneis alabamae %18 var. angulata % i L,

(2) EREERS ERMIRGTOREE T DENT, BIEEH O/ EC P
BH D, St L—ERTEHE, =229~ rE, Sl 48.8~49°C, pHS8.1,
W Aphanocapsa fusco-lutea, Oscillatoria acuminala, Phoymidium

fragile, P. laminosum, Lyngbya lutea O 5 Fih/NNiEiEE I L Tw I
W¥E Inhvore, St 2.—ll¥ ﬁﬂfﬁxt‘oy/#},}/\ulﬁm e v 7Y — ELEEEAD,
BRI OISR RAR 45°C LLEOIBE AT L Tnwieds, RO MR
32°C OAEIE % 53504 3 b i Oscillatoria formosa 435 LiXH b b
biLze,
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Aphanocapsa fusco-lutea, Chroococcidiopsis theymalis, Oscillatoria for-
mosa, Phormidium luridum O 4 AR BN, St. 2.—REHH S 0BRSS
HH Ll i o7 KBk, SRR 38.5°C, pH 8.1, T OFTIC IZYEBRO AR
HOFEE Y BT, B Spirulina subsalsa, Oscillatoria tenuis, O.
Cortiana, O. splendida, B3 Synedra ulna v. oxyrhynchus, Rhopalodia
gibba, Cymbella prostrata, Navicula cryptocephala, #3% Microspora
Sfoccosa, A Closteyium striolatum © 10 FissiR4E L Twie,
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RO H T, BHRILCRIZ2RBIZ49°CTH S LML, FREZ=2v27Y ~
F EBUTHRIRE LT 2 e ORI ONRIZ T % khvotk, BRKIZFERD
LEFEHGEC X OTHINCELNTREY, HRrEPHOTERCHE LIRSS
FARE LI hDle, Mb 8 O—h B RKSIRN TY 2 fiic 2 OB
¥ Chroococcidiopsis thermalis, Lyngbya lutea 3345 LT v e [C@X &
v, St 59°C, pH 6.5,
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I. ¥ 3% ¥ CYANOPHYCEAE
1. Aphanocapsa fusco-lutea Hansg.— @RV St. 1, 45.1°C, pH 7.3;
St. 1, ¥, 47.5°C, pH7.3; St. 2, 49.5°C, pH 7.3; E4ifi St. 1, 49°C, pH
8.1; @AY St. 1, 49°C, pH 85, HAB W4,
2. Aphanothece nidulans P. RICHT. EREs St 8, 49°C, pH 7.3,
8. Chroococcus minutus (Kirz.) NAG. var. thermalis COPELAND—— &,
TSt 2, ¥, 46°C, pH 7.3,
4. Synechococcus elongatus NAG. var. amphi granulatus COPELAND——
B St.1, 49~49.5°C, pH 7.3, .
5. Chroococcidiopsis thermalis GEITLER.—3L[F%S St. 1, @4, 49°C,
pH8.5; FHHH 5, 89°C, pH6.5,
6. Pleurocaspsa minor HansG. em. GEITLER—— T4 St 2, 1845,
46°C, pH 7.3,
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7. Spirulina subsalsa OprstT.——3L[i]y5; St. 2, 37.5°C, pH 8.5,

8. Oscillatoria princeps Vauvcn—IGfiby; St. 4, 38°C, pH 7.6, A4<#f
Fro AR I £ 30~33 1 T H DY,

9. Oscillatoria tenuis Ac.
St 1, 87.5°C, pH 8:5,

10. Oscillatoria limnetica LEmm. ——iifihy; St. 4, 38°C, pH 7.6.

11. Oscillatoria Jovis CoPELAND——ZfilY5 St. 1, 38~45.1°C, pH 7.3,
SRR D F 2 13 HE 100 1 LR TH o7,

12. Oscillatoria spivulinoides YONEDA,

FURbIS St. 2, itsifh, 46°C, pH 7.3; Julidish

nov. sp.——JTAYL St 2, fih, 88.56°C, pH
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ASiiE Oscillatoria formosa OFESLHIC
AL Twie, RN TH 2B, K Oscillatoria spirulinoides
PEOFIRBRTHE T 2 L 23 /B LY, & YONEDA, nov. sp:
TR OHSL b DI, 2B N Y

13. Oscillatoria splendida Grev.——3:[{35s St. 2, 37.5°C, pH 8.5,

14. Oscillatoria acuminata GomoNT——E 5L St. 1. 48.8°C, pH 8.1,

15. Oscillatoria formosa Bory——Efiys St. 1, 40~41.9°C, pH7.3;
St. 2, %, 38.5°C, pHT7.3; St.4, 88°C, pH7.6; Ehify St.2, 32°C, pH
8.1; Jdefyh St 1, 49°C, pH 8.5, L,

16.  Oscillatoria Cortiana MengcH.——IL[i]s St. 2, 37.5°C, pHR.5,
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17.  Phormidium fragile (MENEGH.) GoMONT——ILfiby; St. 1, 41.9~
45.1°C; pHIFZ. 313 St 1 W4, 47.5°C, pH7.3; St 2 YR, 46°C, pH7.3; =
Ykfiy St 1, 48.8°C, pH 8.1,

18.  Phormidium laminosum (Ac.) GomoNnT —iifiby; St. 1, 49°C, pH
7.3 ; EhfE St.1, 49°C, pH 8.1,
19. Phromidium Corium GoMONT——TfYEs St. 2, 44~45°C, pH 7.3,

20. Phormidium valderianum (DELP.) GomMoNT——Tfib%s St. 1, 49~
49.5°C, pH 7.3 ; St. 2, #&#4, 45.5°C, pH 7.3,

21.  Phormidium luridum (Kirz.) GOMONT EAbEs St. 2, 44~49.5°C,
pH7.3; St.2, 1&yE, 48.8°C, pH 7.3; St. 3, 49°C, pH7.3; [y St.1,
49°C, pH 8.5,

22. Lyngbya lutea (AG.) GOMONT
it s, 39°C, pH 6.5,

II. 3: ¥ 1 BACILLARIOPHYCEAE

23. Fragilaria vivescens Ravrrs——inibys St. 1, §E529°C, pH 7.3,

24. Synedra ulna (Nrrzscu) EurB. var. oxyrhynchus (KorTz.) van
Heurck. —3E[i]7s St. 1, 37.5°C, pH 8.5,

25.  Achnanthes exigua GRUN.—— K fih5% St. 1, 38~40°C, pH 7.3, i
D5 B TR b il L,

26. Stauroneis alabamae Heipen——IiThbEs St 4, 38°C, pH 7.6,

27.  Stauroneis alabamae var. Angulala HEIDEN by St 4, 38°C,
PH 7.6, = OBFFRIFZIEATE & td: LTWwie, L b3 100 2 i, i 27~30
2 THOfe, HAEGEE L TEHiAIC e,

T St 1, 48.8°C, pH 8.1; 3

St: 1,-88.55C,: pH 8.5,
29. Pinnularia gibba Eurs. ——wa(@ St 1, e, 29°C, pHT7.3, &
54~90 1, HASHLIEFE & L O
30. Cymbella prostrata (BErk.) CLEVE——IL[{5% St. 1, 37.5°C, pH 8.5,
R 2T gy WG 12 g, FUASIRLSR S & LTI
31. Rhopalodia gibba (Eurs.) O.MiuLL.——IL[iy; St.2, 37.5°C, pH
8.5, B TH oy W 20 o1, FffiiE
32. Nitzschia recta HaNTZSCH——
75 gty Wi 5~T p1, HANEL I8 & L'CJ{Jr

I
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1. # ¥ &1 CHLOROPHYCEAE

33. Microspora floccosa (Vaucu.) Taur.——3L[A]35: St. 2, 37.5°C, pH

8.5, HAHLSLE & L CTiilctss
IV. 4% ZYGOPHYCEAE

34. Closterium striolatum Eure.——IL[d3s St. 2, 37.5°C, pH 8.5, i
0 Microspora floccosa »=iR4: L Twic, HARO A F &R & 285~353 4,
i 42~50 21, TEVERBOWE 9~10 22, HAGIEE & LT3k

35. Moungeotia sp.——3:[i]y; St. 2, 37.5°C, pH 8.5, AL -5t M.
floccosa, C. striolatum ¢ 2 i &t L C\nie,

36. Spirogyra sp——Iimfibiss St. 1, i, 29°C, pH 7.3, #iist Mougeotia
ERRCIERILT- IR SN TW iR wicd, FifOPSEE AfETH D7,

B &

TSR TED 5 B EFE L7cO T I L oSF o 210 35T
Do LUNTIHLNE TR AN 20 1 2450, S O R0 TAFHE, #3061 H6, 4503
fili, A1 33 3 AFfiC K R LYW ENlcocEH L, FHLRC R TiE
P 2 FEO SR BN/ E 7 v, IO 435 O F Al o
MEER O PH ZKICHRT B,

W 32~49.5°C 29~40°C 37.5°C 29~ 57.56°C
pH 7.3~8.5 7.3~8.5 8.1 8.1

SUIYE 3L o & LEAad iy NS O FAT IS ST SO R 4 98 LS e T & 15
WEHET 2, TR BEMR DIZFEEO BN DB L, F/omiic b
VETH DD, PR RIARE D 0934 L, sth Oscillatoria, Phormidium
T2 00550we LIEF UL Hako, #N#iE LTid O. formosa i
LAY 2. — RO ERE & LCiZ B R fiss ki fscd b, Ele—35
gl ez & b Jk & 25, A2 B i Es Mastigocla-
dus laminosus Conn [Z 0L 57\, AR A TIE{28% & /5 ©
TV b b FRINCZ RO Mclid: L Tw 2RREACH & 7 v,
TR R - AR O RERE DAY BTN, Bk 2Ol X 23K OR
W ZTHnbo L bitie,
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T U0 By B0 2. Z7eWR L HiB¢ b i 2 DEHOFHHE L
BRcHEERT 2R TH B,

Résumé

Miyazaki Prefecture is mostly occupied by the Mesozoic formations and has
a small number of hot springs. Igmeous.rocks, however, are distributed in the
south western part of the district, and we have several hot springs in the valley
among Masaki hills lying to the north of Kirishima voleanoes. These hot springs
form the so-called Yoshida Hot Spring Group including Kydmachi, Yoshida,
Kannon, Kaminari, Dai6, Kamezawa, etc.

The writer surveyed algologically these hot springs in April 1941, and found
tbeir thermal vegetations, as a whole, were rather poorly developed. The thermal
algae were growing only in the two hot springs of Kyomachi and Yoshinda.
Detecting the material, he was able to identify 33 species and 3 varieties in
all, including 22 Cyanophyceae, 10 Bacillariophyceae, 1 Chlorophyceae, and -3
Zygophyceae. :

In Kyomachi (simple thermals) the water temperature where the algal growth
was observed ranged from 29°C to 49.5°C and its pH from 7.3 to 8.5. All 36
plants were found here. The predominance was represented by Oscillatoria
formosa. In Yoshida (carbonate spring) the thermal algal growth was found to
be very poorly developed and only 2 species of Cyanophyceae (Chroococcidiopsis
thermalis, Lyngbya lutea) were observed growing in water at temperature
39°C and pH 6.5. .

A list of the thermal algae was given. - By the present research 7 species
and 1 variety were newly added to the Japanese thermal flora. They were as
follows: Aphanocapsa fusco-lutea, Stauroneis alabamae, do. var. angulata,
Pinnularia gibba, Cymbella prostrata, Nitzschia recta, Microspora floccosa,
Closterium striolatum. And a new species of Cyanophyceae was also described.
To satisfy the International Rules of Botanical Nomenclature, the short diagnosis
‘of the alga is given below: Oscillatoria spirulinoides YONEDA, nov. sp. Tri-
chomatibus brevis, usque ad 300 # longis, plerumque in spiras laxas irregulares,
raro flexuosis vel rectis; ad genicula leviter constrictis, 1.5—2.0# diam., apicibus
non attenuatis; cellulis quadratis vel brevioribus, 1—2 £ longis; protoplasmate
homogeneo, ad genicula non granulato, subaeruginoso; cellulis apicalibus rotun-
datis, calyptra nulla. (Fig.)





