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Spring red snow phenomenon caused by the algae

Yoko Yamamoto!

Spring red snow phenomenon is frequently observed in alpine and polar environments with extremely low
temperature, high light intensity, and low nutrient levels around the world. The red snow phenomenon is mostly
caused by the green algae such as Chiamydomons and Chloromonas, and its reddish color is derived from
carotenoids in the algae’s vacuoles. However, we have recently found that the red snow in Oze National Park

in Japan is caused by the green algae, Hemitoma, and its reddish color is caused by Fe-oxide accumulating at the
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surface of spores in the alga.
recent knowledge of the algae-dependent red snow.
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Therefore, the cause of the red snow is divergent.

In this review, we overview
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Species snow color location of snow water cells mL™! Reference
Hemitoma sp Red-brown Japan 3.4Xx108 Yamamoto et al., (1999)
Chlamydomonas nivalis Red USA 6.3X10* Thomas (1994)
Chlovomonas rubroleosa Red Antarctic 2X10° Ling & Seppelt (1993)
Chloromonas sp. Salmon Orange USA 8.6x10° Hohman (1993)
Desmotetra sp. Red or Orange Antarctic — Ling (2001)
Mesotanenium ggrenii Gray-pink Antarctic 1.5X10° Ling & Seppelt (1990)

EHZ . HERIZB U 2910 CTOEMEHRE T/ - T R4 HBEOFRFER L L TOEE
(1952) DEMEICL 2D ThHo. LELEEZEDERA ki Chlamydomonas nivalis
FZOIEMICH A EME (B, 1996, 1998), N7 TV 7, Chlovomonas brevispina, Ch. pichinchae,
e . Ch. rubroleosa
WY OF L - EHL 1978) & EAEET ST 2 538HE Chodatella brebispina,
DL ZHERBEOEDI R DL\, Destroma  sp., Mesotaenim  breggreni,
%1 TR EBEBES N REN LR E, %% oroticll nivals
- N emitoma sp.
2, FIEZHKBIZOWTORER 2D T . Tracheromonas sp.
Raphidonema sp.
Trochiscia americana
e. EIZIS(Dﬁ'ﬁEE'.E Mesotaenium berggreni
B WOMEEE  Ochromonas itoi, O. smithii
HRCB T 2EFOHE X, FHABLOKRF 14 F Hw Pinnularia gibba, Gomphonema subtile
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PRI TWE. Zhs DFRRICDWTIEHRY OFRE
EXA =N

Z0%, BB OWTORHEITELE, BYmFEEok
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Hemitoma sp. Chlamydomonas nivalis Chloromonas sp Haematococcus
Phacotaceae Chlamydomonace Chlamydomonaseae Chlamydomonaseae
NI MNYE 773 FEF AR sunuaxs RE NTxbaaAvAh AR
Spore size (um) 9.5£1.2X15£2.7 5—8 X12+£15 9.5
Flagella 2 (FER) 2 (&R) 2 (FE)
Pyrenoid Eiis ., BEF or FEIRD BEE Eiis
BV /AN, R
Chloroplast PR, 118 bR, fZ% L [N L8, NETH
bk A N
Color or Pigment Fe-oxide Astaxanthin Astaxanthin Astaxanthin
Cell wall 4 B R R
Growth (pH) 5.7~6.5 4.1~5.4
Growth 0~2 >10 1
temperature ("C)
Fe-content 2.8%2.1 <1
(g/10° cells) (n=26)
fii% HZBRERO 1 %
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HIE Mmoo N R
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= kb
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B EHEEE/NE 2 G HREE. ERe LTEHR ) 74 Y RO ® 2KENTEHPZ D IO EOE (&
DIz - B L p17, JIRESER, KEH)
TRMICHET | GEEBM, BRI, 1995) 2, (PR CERORESAFRECRED (7727
TP RIE COFBFEIZL DD TR BIFINEZRYREEATYDS) bIWHEHIZGERTEN RS Kol ] LK
(p.20)
[ mBEoT T CENEEZ A4 77—, 1996) 12, [HLE] %5k (p.213, L6). BRICIIESF D
KHE AF AT, WA EOMAERD . BRCIZZOFEEREL, HEE T > CTHE LR, #HillicEb
T, TEOHMIEE L2 [HF] Ths I ePHrD sz,
NI BHELLEN. 1) TBEOFHE] AF—5HE /¥ 2) BE/NELX VY Fvrvysy— [N
ZFEOFN] (BE : &)E—)
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MR L7z,

EOHEVIEIRT, BOABROKEETOH L TE
BT E 2 ERIEOBBEDL { 1L, REFEYIMOREEE
PEEEVNINCEEIN, INOBKEBEBELERI LD
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BRI TIZECHEIET 2123070 L b HIBREDKS
PILBETHZ. BEEICAONDT B ¥ RIZEEHIcED
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Bah, ZOBEKBT A Y RRT ORGEIC S D
BrB2Tws ZLi3MENZ Y. 10 B FAICERRL
7238 BFEE 0-2cm OHEFEY) o7 h v R 2
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ENTWEWEER OMIIEZE S L TWwwn (IRIF
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Krienitz &6 (1990) i X V&I nizEFEDO T LAl
AR Rl & 7 RIKAEY) 13543 Phacotaceae FF,
Hemitoma JBOKIRIETTH 5. Z ORI T I3 ##R
HOB bk Szl EREOICZD TS . B
I & & N 2 RBERLT I % DI EREE, #EmIc
SRIZEOHR Y, ZOBIEBMLTHWS.

72 R E B DV 72> Phacotaceae £ Hemitoma J&12
Urigk 2 TE Phacotus lendneri 1, 7NV b s o A 1
ERFRCHI L, Ik ERE(AT 2 &S . HEiflifal,
2AROERWE, Wk THEOAY C3 2O
Wik bbb, PRI e E & A, M IXIEREE 1
@, v /4 ¥, B, MHEfasdH 2 (Giering et al.
1990) . BHEOREER FIZWL DD E T LEEDEIC
HEULTwa Z o BEHICA SN2 RBERNFIX
Phacotaceae £t Hemitoma J& Hemitoma sp (115 5B
FEIC XV FE) LHELA, ZTOEF/HREHS I
TERDS I DICFHELIIATHEHTH 5.

KEBELTROBZSHESNTREZDIERVRY 7
A H (Volvocales) D Chlamydomonas = Chloromonas
TH 5. B Chlamydomonas nivalis RERITH 5 .
VW TIXETE OFREEOEEIT ERBUEE TR WSl
ORENROGNE. Ihold 2 KOEEMT 2 b bk
LTWwa2S, OERURENEMLT 2 &, —FNICEE
Bzl 2V EWERECEbIWIlRNC A S /4 ¥ %
EETLIENHONTWS . BRENEL 22 L HO
B VIR LIED 5. Chlamydomonas Wi ET
® % Haetomacoccus #B\ThuaF /A4 FOERDOR
BERNIEZS, N-TE, KR, WEOTTHEER
Ko, ZEOIOF /AR - TAYFY T U R2EFHEL
7o (M1, LI, 2002). Chlamydomonas nivalis b [6]
HOREL2-EVREIT 2D EFH 2 % (Bidigare
et al., 1993) .
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BNl RBEROEEFEHRRIE, Hemitoma (K2 a)
T, Z DO Chlamydomonas (B2b) dBE I N T
w5,
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Chlamydomonas 1 & 5%F 1%, BEBO/AE T
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Chlovomonas b ERKRDBETH 5. 2KXDEERE
e, =B 703D D BERARIZ S BCCHIfaEEIC
WATHEETS. BV /4 FiEgwn. Bnrsioni
ThYREEETSE, ZOBMOERPEEZs T (1
3. TOIELEEBHRETOT Y RFEEM S, S
(OL2, OL3, OL5) #HEDFErHEMTE /- (KX
1) MREEICIZES T, OL 5 Hifis S o Bk X
Chlamydomonas ¥ED I T BERE S -,
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FEWEAE A TR L 7o RS S 1, fic b Bl
MEOFESHEEE S LTV B D, 20D% L BEOFFEICIE
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£ 3 BEHOEE T THRE s MR, 2
ZITRENDEMITDO KR X 212 10~20 um OBR{E S L
QMR TH 2. 7 ¥ RETF Hemitoma b I1FIT[E
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PRS2 ERIRICE O X, 105~10° I 7% %
LR PICRZ B X D1II% B, 10~108fHic s % &,
FeetftnEABOIGIVETHE RS . 7 Y RRLTO
FBEOFERIZ, KRIRITFOWRIcEbsk (M4 1%
BB LERTH S, oM EBOR TR EAEK
FOLEEE L OIS HEER»H 2 (K5).
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