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ON SOME ANTARCTIC TERRESTRIAL AND 

SUBTERRANEAN ALGAE** 

By 

Masaru AKIYAMA* 

Introductioln 

From the beginning of the nineteenth century, a good deal of attention has been paid 

to the study of antarctic freshwater al*･ae concerning with their distribution, ecology 

and taxonomy. Recently;, the details of the studies on the biogeography and ecology of 

the antarctic freshwater ' algae have been reviewed by HlRANO, M. (1965) . In Japan, 

several reports on 'the' freshwater algae obtained from the Japanese Antarctic Rearch 

Expedition in the Ong'ul Islands and its adjascent regions have been published by 

several authors. On the algal vegetation of the Ongul Islands, FUKUSHIMA, H. (1959) 

described the general features of inland water algal flora and cryophytic algal flora 

And also HlRANO, M. and NEGORO, K. reported the freshwater algae and diatoms from 

the Ongul Islands (cited from FUK_USHIMA, 1960) . Later in 1964 and 1967 HADA, Y 

reported the occurrence of Chlalny-domonas antarcticus WILLE and Chll)'sococcus antarcticz.ts 

HADA from Langhovde near the Ongul Islands. and also in 1963 and 1964, FulCu**Hlll¥/iA, 

H, reported the ecological notes on some freshwater algae found in the McMurdo 
Station and the diatoms vegetation of Cape Royds, Antarctica 

We have as yet very little information as to the terrestrial and subterranean algal 

vegetation of the Antarctica, and also little is known to the cultural study on the antarctic 

soil. 

In this paper the author wishes to make an account of soil terrestrial and subterranean 

algae found in the cultures of soil samples obtained from the On*"ul Islands, Antarctica 

The author wishes to express his cordial thanks to Professor Emertius Dr. Yukio 

YATViIADA Of Hokkaido University for his kind guidance and criticism through the 

course of this study. 

Thanks are also to be offered to Professor Dr. Hiroyuki HI.RosE Of Kobe University 
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in this study. 
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Japanese Government 
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ON SOME ANTARCTIC TERRESTRIAL AND SUBTERRANEAN ALGAE 37 

University for his aid in testing the soil particle-size analysis 

Materials and Methods 

1) Source of soil samples. The soil samples used in this study were collected from 

the districts near the Syowa Station of the Japanese Antarctic Research Expedition in 

the Ongul Islands, Antarctica (Fig. 1. ) by Professor Dr. Hiroshi Ful'*~usmMA in January 

1966. 
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Flg. l. Map of Antarctica showing the Syowa Station in the 
On*"ul Islands. EO : East Ongul. WO : West Ongul 

2) Methods of cwnture. A crude culture or mixed culture is generally used in this 

study. Media used in this study are BRISTOL'S agar (BOLD, 1949) and BRISTOL'S 

solution containin*" soil extracts. Both artificial and natural light are used in 

illuminating the cultures and the intensity of the light reaching the cultures was 

*'enerally ranging from ca. 200 to 300 Iux. The cultures were set up at temperatures 

between ca. 10'C and 15'C, and 25'C and 30'C, respectively 

3) Soill analyses 

i) particle-size distribution is measured by sieving and pipette method 

ii) pH determination was made by means of a grass electrodes pH-meter, and the 

aqueous exudation of soils are extracted from 10 g of dried soil with 25 cc of 
distiled water. 

iii) chlorinity is tested by MoHR's method 

iv) electric conductivity is tested by the TOA electric company's electric conductivity 

meter, and the aqueous exudation 0L soils are treated with the same method in the 

case of pH determination 

~esults amd Discussion 

l) Descrllptlon of the Antarctle sandy soul feature. Generally speaking, the 
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38 1V［asaru　AKIYAMA

feature　of　su㎡ace　structure　of　the　antarct1c　earth　composes　of　sandly　e1ements，and－the

e1e＝mentary　component　of　the　sand．1s　or1g1nated－from　gran1te　gne1ss　As　w111be　seen

from　tab1e　I　and－text－f1gures2and3，the　most　part　of　exam1ned，s011s　conta1ns　scarce1y

any　c1ayey　e1ements　The　certam　chem1ca11ngred1ents　and．Phys1ca1cond1t1ons　of　such

antarct1c　san（1y　s011s　are　a1so　g1v・en1n　tab1e　I

TABLE　I． Chem1ca1and　phys1ca1features　of　antarct1c　sandy　so11s

station location date pH Ec C1 particle size distribution 
,/_e ( i /c m mg/1g soil gravel sand mud olo 

3
 

East O. 2411 7.6 1 20 O . 10 28 . O 68 . 65 3 . 35 
6
 

West O. 30/I 6.5 2200 O . 20 21.75 74.85 . 3.40 
8
 

E. O. 2911 6.4 oo OO O . 05 57 . 50 42 . 08 o . 42 
16 W. o. 25/I 6.7 60 1 . 9 96 . 95 1 . 15 
20 W. O. 2611 6.9 l 70 O . Ioo 25 . 2 60 . 55 14 . 25 
24 W. O. 9.2 150 O . 09 49 . 8 48 . 42 1 . 78 
31 W. o. 25/I 5.8 210 O . 34 16 . 5 82 . 38 1 . 1 2 

maximum 9.2 2200 o . 34 57 . 50 96 . 95 14 . 25 

minimum 5.8 21 O . Ol l . 90 42 . 08 O . 14 

mean 6.6 245 O . 14 21 . 4 75 .1 3 . 5 

　　2）　亙巴es皿且ts　　⑪f　　c皿且t咽res　　⑪f

　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　1◎O％
馳皿施rc危ic　s⑪蛆a且g鎚　　Th1rty－seven

samp1es　are　exam1ned－by　means　of　　　　　　　　　　　　　　　　　　　　　　　鮒8
　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　〃

crude　cu1ture．And－the　cu1tures　are

started　under　the　d1fferent　cond1t1o＿

ns　of　temperature（from10to15℃　　　50
and．25to30．C）．Pass　through　thirty　　　　　　　　　　　　　　　　　　　　　　　　れ！§苛．菖

to　fourty　　days　started　from－　the

cu1tures，many　co1on1es　of　a1gae　are

・㏄u・・dund・・th・b・th1・w・nd　Io　　　　　　　　　〆レ晩帽
h1gh　temperature　cond1t1ons　Tab1e　　　　◎．◎l　o．◎2　o．◎5α1◎2　　蝸1．◎　2．0di蒜。mm

II　g1yes　the　s011　a1gae　　Gbta1ned
　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　Fig．2．Cumu1atiY6percentage　of　partic1e－size
from　　the　cu1tures　of　each　　s011
　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　of　antarct1c　sandy　s011s

samp1es．

　　A㏄ord．ing　to　the　tab1e　II，it

shou1d－be　not1ced．that　the　re1at1ye1y　com皿on　a1gae　found　in　soi1s　of　the　Onguエ

Is1and．s　are　Pわoブ榊励z柳z姥刎κ（MENEG．）G0M．，地3肋カz〃κれ！or肋　（KUETz）HAR工0T，

Bz伽〃舳αθ〃Z¢3KLEBs8肋んoo06α45ろαo¢ZZα閉NAEG　and．KoZ｛6ZZα　んθZηあω（K0L．）

HエNDAK（syn　R乃砂伽6oηθ刎α加／η肋α〃ηK0L）　The　majority　of　the　preseht　a1gae

are　cosmopo11tan　spec1es，except1on　of　KoZzθZ1αゐθ伽此α　（K0L．）HエNDAK，one　of　the

most　famous　cryophyt1c　a1gae1n　a1pme　d．1str1cts　　On　the　contrary，　such　species　as

泌ηoあ3　3必妙r伽θ螂　PETERsEN　and．Boかツ励oク附αブ肋醐　B0Rzエ，one　of　the　most

common1y　d1str1buted．a1gae，are　re1at1ye1y　rare1n　th1s　d．1str1ct　It1s1nterest　fact　that　the
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ON SOME ANTARCTIC TERRESTRIAL AND SUBTERRANEAN ALGAE 39 

o ~ certain cryophytic algae such species ., O Ol 

¥ as Stichococcus bacilZaris NAEG., O O~ J~, Koliella h,elvetica (KOL.) HINDAK O~p. 
O and Navicula 17mticopsis VAN HEUR-~e) ~~O~/ Y CK are relatively commonly distrib-O 

Q O 0~9 4 uted in this districts. 
¥(~1? 6p ~b ~ In quantitatively it is observed 
Og) O;~ that the certain cyanophycean algae 
O~v o~c~ such species as P/･zorlnidium tenue 

C5~Q' O~~ (MENEG'.) GoM. and Nostoc punctif-
Ofo - O orlne (KUETZ,) HARIOT are remark-o¥o ¥ : eooo oo / ably developed in old cultures 
O o o~:doee~l*oeQ O o oo 
O O 10 20 30 40 50 60 70 80 90 100 Passed 0Lf three to five months 

S a' n d In relation to this fact, it is observed olo 

that many, Iarge, natural growths 
Fig. o". Tnangular graph of the gravel, sand or colonial patches of cyanophycean 

and mud of antarctrc sandy sonls 

TABLE 111. Temperature effect on culture of Antarctrc algae 

¥ *¥ station 

g~)¥¥IconditiOn 
algae 

Chlamyd omonas 

Carteria 

Stichococcus 

Kol iel la 

Hormidium _ 
Pseud o- Pleurococcus 

Monod us 

~umil I eria 

Phormid iu 7n 

Nostoc 

Navicula 

14 

+
 

+
 

+
 

' 

+
 

+
 

+
 
+
 

+ 

18 

+
 

+ + 
+
 

+ + 

+ 
+
 
+
 

+ + 

21 

+-

+
 

+
 

T
'
 

+
 
+
 
T
'
 

+
 

+ + 
+ 

+ + 

25 

+
 

+ + 
+ + 

+ + -H 
+ + +

 

29 

+ 

+
 

+ -h 

+
 

+ + +
 
+
 

algae are occured under the natural condition in the Ongul Islands. Such macr-

o-colonial natural growths of algae are generally composed of such cyanophycean 

algae as Aphanocapsa barevillei (HASS.) RABENH., Synechococcus aeru*ainosus NAEG. and 

Nostoc punctiforme (KUETZ.) HARIOT 

3) A general comsideratiom of soil algal vegetation of the Olngwll Islands. In 1965, 

HlRANO, M. reviewed the biogeography and ecology of the antarctic inland-water and 

snow algae. According to him, in the comparison between the algal floras of Antarctica 

and Europe, it is clearly that more than half of all antarctic algal species are also 

found in Europe. And he states that there is a close relationship between the algal 

floras of Europe and Antarctica. And he also pointed out that desmids and diatoms 

which are generally commonly distributed in arctic region are relatively rare in 
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40 Masaru AKlYAMA 

TABLE II Dlstnbution of soil algae in the Ongul Islands 

1 2 3 4 5 6 7 8 9 10 ll 12 Io" 14 15 16 17 
algae 

Chlam_vdomonas antarcticus 

Ch. agloeformis 

Carteria simplex 

Stichococcus bacillaris 

St. exiguus 

Hormidium subtile 

Koliella helvetica 

Chlorococcum sp. 

Bracteacoccus irregularis 

Chlorella sp. 

Kentrosphaera bristolae 

Pseudo-Pleurococcus prilltzii 

Dictyosphaerium elegans 

Chlorosphaera antarcticus 

Characium naegerii 

Cosmarium cucurubita 

Monodus - subterraneus 

~otrydiopsis arhiza 

Bumilleria exilis 

Monocilia viridis 

++ 
++ 
++ + 

+ 
+ 

++ 

+
 

++ 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

++ 

++ 
+
 

+ 

+++ 

++ 

+
 

+
 
+
 

+ 

+
 

+ 

+ 

+
 

Pinnularia borealis 

Navicula muticopsis 

Hant-*schia amphioxys 

Synechocystis aquatilis 

Syn,echococcus aerl'lginosus 

4phanocapsa *arevillei 

Oscillatol-ia agardhii 

Osc. te71,uis 

Phormidium tenue 

Nostoc punctiforme 

Tolypothrix bouteillei 

Tolypothrix fragilis 

frequency of occured 
species 

++ 

+
 
+
 

+
 

+
 

++ 
++ 

++ 

+ 

++ +
 

+
 

+ 

+
 
+
 

+
 

+
 

lO 10 1 5 5 O 3 5 O 2 

+
 

++ 

+
 

+
 

+ 
+ 
+
 

+
 

++ 
+
 
+
 

1 2 7 12 1 6 6 
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42 Masaru　AKIYAMA

antarCt1C　reg1On

　　On　the　s011a1ga1∀egetat1on，1t1s　a1so　recogn1zed　that　there1s　a　s1m11ar1ty　of　the

fund．amenta1a1ga1compos1t1on　of　s011com皿un1t1es　between　Antarct1ca　and－northem

hem1sphare　However，d．esm1d．1an　and　d1atomaceous　spec1es　are▽ery　rare1n　antarct1c

s011Tab1e　IV　g1ves　the　systemat1ca11y　sum皿er1zed．d．ata　of　the　antarct1c　s011a1gae

　　Fro皿the　tab1e　IV，1t　shou1d，be　not1ced．that　the　s011a1ga1commumty　of　Antarct1ca

・…1・t・v・1yp・…nth…mp…t・・n・fth・t・・㎜mun・ty．

TABLE　IV　Compar1son　of　the　s011a1ga1f1oras　of　Antarct1ca　and　the　other　reg1ons

Eng1and Demmark
CLAsSEs

Ita1y Japan
BRISTOL，FRITSCH， PETERSEN； GOLI， AKIYAMA，

Antarctica

1920　　　1942 1931 1962 1965 0ngu1Is1．

CHLOROPHYCEAE 15　　　44（11） 46 11 68 16（1）

XANTHOPHYCEAE 4　　　　10 7 13 4
BACILLARIOPHYCEAE 16　　　　18 60 24 15 3
RHODOPHYCEAE 1 1
CYANOPHYCEAE 22　　　　21 8 16 34 9
EUGLENOPHYCEAE 1 1 2
CHRYSOPHYCEAE 3

Tota1 57　　　　98 122 51 133 32
（desmids）

　　On　the　companson　between　the　antarct1c　s011a1ga1f1ora　and．cryophyt1c　f1ora　of

Japan　and．Un1ted　States，工t　shou1d　be　not1ced　fro岨the　comparat1ve　data　g1▽en1n

tab1e　V　that　there1s　a　s1m11ar1ty　of　the　fundamenta1a1ga1compos1t1on　of　both　f1oras

w1th　the　except1on　of　Bac111anophyceae　Name1y，1n　d．eta11s，such　a1gae　as　C〃α刎ツ6o刎一

011ω励肌伽13WエLLE，8肋0606ω35α6〃αr｛5NAEG．，Ko胴Zα加Zηθ加（K0L．）HエND瓜，

P伽舳Z〃〃　ろoブωZz3EHR　and。肋〃屹30肋α　o刎ク〃o”ツ5　（EHR）　GRUN　for皿a　6砂伽肋

O　MUEL　wh1ch　are　common1y　found．1n　cryophyt1c　f1ora，are　a1so　common1y　recogn1zed

1n　antarct1c　s011f1ora　　On　the　contrary，accord．1ng　to　FUKUs肛MA（1963），many　spec1es

of　d1atoms　are　recogn1zed　from　the　Japanese　a1pme　snow－f1ora，however，on1y　two

spec1es　of　d．1ato皿s　are　recogn1zed　from　antarct1c　s011s．But　m　the　present　state，we　can

not　be　conc1uded　wether　the　rar1ty　m　the　o㏄urence　of　d．1atoms1n　antarct1c　s011s1s

one　of　the　pecu11ar1ty　of　s011a1ga1commumty　of　th1s　reg1on　or　not

C馳施亙o蟹咽㊥Ra量s⑪皿皿る

　　The　fonow1ng　cata1ogue　ra1．onne　mc1udes　s1xteen　spec1es　of　Ch1orophyceae，four

spec1es　of　Xanthophyceae，three　spec1es　of　Bac1uar1ophyceae　and．n1ne　spec1es　of

Cyanophyceae　A11tota1s　twenty＿e1ght　genera　and．th1rty＿two　spec1es

　　The　arrangement　of　the　genera，fam111es　and　orders　1s　genera11y　based．upon　the

system　by　G　lM　SM：工丁亘（1950）

　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　CHL0R0P亘YcEAE

　　S1xteen　spec1es　of　ch1orophycean　a1gae1nc1ud1ng　three　spec1es　of　yo1voca1ean　a1gae，

four　spec1es　of　u1otr1cha1ean　a1gae　one　spec1es　of　chaetophora1ean　a1ga，s1x　spec1es　of
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TABLE V. Comparison of the soil algal floras of Antarctica and cryophytic commumty 

C LASSES 
orders 

Cryof lora 

U. S. A. Japan GARRIC, 1965 FUKUSHIMA, 1960" 

CHLOROPHYCEAE 1 20 
Volvocales 

Tetrasporales 

Ulotrichales 

Chaetophorales 

Chlorococcales 

Chlorosphaerales 

Zygnematales 

CYANOPHYCEAE 2 CHRYSOPHYCEAE 
BACILLARIOPHYCEAE 

ANTHOPHYCEAE 

Total 22 

2
 

7
 

10 

1
 

15 

5
 
2
 

33 

55 

4
 

5
 

2
 

3
 

Soil flora 

Antarctica 

16 

9
 

3
 
4
 

002 

o
"
 

4
 
1
 
6
 
l
 

chlorococcalean algae, one species of chlorosphaeralean alga and one ~pecies of 

zygnematalean alga are recognized 

Order Volvocales 

Chlalnydomonas antarcticus WILLE 
HAJ)A, 1964 : ~ull. Suzugamine Women's Coll. 11 : 9, fig. 4 

Cells broadly ovate, with a small papilla ; chloroplast a parietal cup, with a single 

basal pyrenoid ; eye-spot anterior and lateral ; 2 contractile vacuoles in the anterior end 

of cell ; cells 15-22 /1 Iong, 10-16 /1 broad. 

This alga is already known from the Ongul Islands by WATANABE and FUKUSHIMA 
in 1961, and by HAJ)A in 1964 (cited from HAI)A, 1964) 

Loc. West Ongul (No. 18, 22, 29) . 

ChlamydorEuonas agloeformis PASCHER 

PASCHER, 1927 : Volvocales in PASCHER Stisswasserfl. Heft. 4 : 252, fig. 206 

Cells oblong to elliptical in top view and semi-plane-lenticular in side view, without 

anterior papilla ; chloroplast a single parietal H-shaped, with a single central pyrenoid ; 

2 contractile vacuoles in the anterior end of cell ; eye-spot anterior and lateral ; cells 

13-16 /1 Iong,6-7 /1 broad, 4-5 /1 high 

Loc. East and West Ongul (No. 14, 16, 36) . New to Antarctica 

Carteria siluplex PASCHER 

PASCHER, 1927 : Volvocales in PASCHER Silsswasserfl. Heft 4 : 145, fig. 92 

Cells obovoid, with a small papilla, from which four flagella of equal length arise ; 

chloroplast a thin parietal cup, with a single basal pyrenoid ; eye-spot anterior and 

lateral ; cells 14-15 /1 Iong, 8-9 /1 broad 

The materials obtained from Antarctica is slightly smaller than the original 
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44 Masaru AKlYAMA 
description. 

Loc. West Ongul (No. 25. ) . New to Antarctica 

Order Ulotrichales 

Stichococcus bacillaris NAEG. 

HAZEN, 1902 : Mem. Torr. ~ot. Cl. Il : 160, pl. 22, figs. 1-3;HEERlNG, 1914 : 

Chlorophyceae in PASCHER StiSSWasserfl. Heft 6 : 52 ; RAMANATHAN, 1962 
Ulotrichales : 92, pl. 23, fig. D 

Cells cylindrical, short, solitary or united to form a short filament ; chloroplast 

parietal without pyrenoid ; cells 5-lO /1 Iong, 2-4 /1 broad 

Loc. East and West Ongul, (No. 1, 2, 5, 8, lO, 13, 14, 18, 19, 21, 22, 25, 29, 33. ) . 

Stichococeus exiguus GERN. 

HEERING, 1914 : Chlorophyceae in PASCHER S(iSswasserfl. HeLt 6 : 53 ; RAMANATHAN, 

1962 : Ulotrichales : 92, pl. 23, fig. E 

Cells cylindrical, straight or curved, with rounded ends ; chloroplast parietal without 

pyrenoid ; cells l0-20 /1 Iong, 1-1.5 /1 broad 

Loc. East Ongul. (No. 21, 34. ) . New to Antarctica 

Koliella helvetica (KoL. ) HINDAK 

HINDAK, 1963 : Nova Hedwig. 6 : I14, pl. 6, fig. 1. (syn. Raphidonema heZveticum KoL. in 

RAMANTHAN, 1962 : Ulotrichales : 103, pl. 26, fig. E. ) 

Cells short, spindle-shaped with long acute ends ; chloroplast parietal without 

pyrenoid; cells 8-15 /1 Iong, 2-3. 5 /1 broad 

This alga is one of the most common cryophytic alga L0und in alpine districts 

Loc. East and West Ongul. (No. 4, 5, 12, 13, 14, 16, 17, 18, 19, 21, 22, 25, 27, 29, 31, 33, 34, 

36. ) . 

Hornidiu~m subtile (KUETZ. ) HEERING 

HEERlNG, 1914 : Chlorophyceae in PASCI{ER StiSSWasserfl. Heft 6 : 47, fig. 54 

Cells cylindrical, united to form a filament ; chloroplast parietal without pyrenoid ; 

cells 4-10 /1 Iong, 5-6 /1 broad 

Loc. East and West Ongul (No. 1, 2, 21, 26, 33. ) . New to Antarctica 

Order Chaetophorales 

Pseudo-Pleurococcus printzii Vrscl~:E~ 

VIScnER, 1933 : ~eich. Bot. Centr. 51 : 29, Abb. 11, 12. ; PRINTZ, 1964 : Hydrobiol. 24 : 278, 

Tab. 86. 

Thalli irregularly branched filaments or few-celled packets ; cells globose to 

cylindrical, each cell contains a single parietal chloroplast ; with a sin*'1e pyrenoid ; 

cells 5-lO /1 broad, 5-25 /1 Iong. 

Loc. East and West Ongul (No. l, 12, 13, 14, 18, 21, 22, 27, 36. ) . 

New to Antarctica 

Order Chlorococcales 

Chlorococcum sp 
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A number of Chlorococcum were obtained but the details of life-cycle and the 

zoospores were not examined in this study. 

Loc. East and West Ongul (No. l, 2, 7, 14, 16, 17, 19, 20, 21, 22, 23, 25, 26, 33. ) . 

Kentrosphaera bristolae G. M. SMITH 

SMITH, 1950 : Freshwat. Alg,U. S. : 229, fig. 142 

Cells irregular, spherical to ovate, with irregularly thickened cell walls ; chloroplast 

stellate with one to several central pyrenoids ; cells 70-90 /1 Iong, 60-70 /t broad 

This alga also occurs in the natural growths intermingled with other cyanophycean 

algae 

Loc. West Ongul (No. 2, 18, 29. ) . New to Antarctica 

Dictyosphaeriuml elegalus BACHMANN 

SlcuJA, 1955 : Nova Acta Soc. et Sci. Upsal. 16 : 182, pl. 30, figs. I -4 

Colonies composed of 8-64 cells ; cells ellipsoid to ovoid, connected by thin 

branched thread ; each cell contains a single parietal chloroplast with minute pyrenoid ; 

cells 5-6 /1 Iong, 3-4 /1 broad. 

This species is very like to D. ehrenbergialuan NAEG. but it differs from the latter 

species in the cell size. This alga is also recorded from a small moore in Sweden by 

SKUJA (1955) . 

Loc. East Ongul (No. 17. ) . New to Antarctica 

Characiuln l~aegellii A. BROUN 

BRUNTHALER, 1915 : Chlorophyceae in PASCHER StiSSWasserfl. Heft 5 : 82, fig. 29 ; 

TIFFANY & BRITTON, 1951 : Alg. Illin. : 108, Lig. 284 

Cells solitary, ellipsoid to lanceolate, with rounded apices and short stipes ; 

chloroplast parietal, with a single pyrenoid ; cells l0-25 /1 Iong, 5-10 /1 broad 

Loc. West On*'ul (N0.21, 25. ) . New to Antarctica 

Chlorellla sp. 

Loc. West Ongul (No. 11, 25. ) 

Bracteacocc~:s irregularis (PETERSEN) STARR 

STARR, 1955 : A Comp. Stud. Chlorococcum MENEG. : 65 (syn. Dictyococcus 
irregularis PETERSEN, PETERSEN, 1932 : Arch. f. Protist. 76 : 400, figs. 4 - 8. ) 

Cells solitary, spherical to ovoid ; 1-3 parietal chloroplasts, without pyrenoid ; cells 

25-35 /t in diameter, 25-40 /1 Iong 

Loc. West Ongul (No. 1, _91, 26, 29. ) . New to Antarctica 

Order Chlorosphaerales 

Ch~orosphaera antareticus FRITSCH 
GA..RRrc, 1965 : A7ner. Journ. 1~0t. 52 : 5:, fig. 27. 

Cells subglobose to globose, united into 4-32-celled small clumps ; each cell contains 

a single parietal chloroplast without a pyrenoid ; cells 5-8 p in diameter 

This alga is known as a cryophytic alga found in the alpine districts in the Pacific 

Northwest by GARRlC (1965) . 

Loc. West Ongul (No. 21. ) . 

Order Zygnematales 
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Cosmarium cucurubita BREB. forma rotundatum KRIEG 

SCOTT and PRESCOTT, 1961 : Hydrob. 17 : 57, pl. 26, fig. 6 

Cells 30T36 /1 Iong, 17-20 /1 broad, isthumus 14-17 /1 broad, slightly constricted 

; semicells subcylindrical with rounded apex ; each semi-cell contains a single, axial 

chloroplast with a large central pyrenoid 

This alga has been also recognized in sandy soil of England by FRITSCH and JOHN 
in' 1942. 

Loc. West Ongul (No. 26. ) . New to Antarctica 

XANTHOPHYCEAE 

Four species of xanthophycean algae including two species of heterococcalean algae 

and two species of heterotrichalean algae are recognized 

Order Heterococcales 

Monodus subterraneus PETERSEJV 

PETERSEN, 1932 : Arch. f. Protist. 76 : 406, fig. 13 ; PASCHER, 1938 : Heterokontae, 

in RABENnoRSTS Kryptogam. : 445, fig. 308 

Cells solitary, ovoid to oblong ovate ; chromatophores parietal, without pyrenoid ; 

cells 10-15 /1 Iong, 4-6 /1 broad. 

This alga is one of the most common elements of soil flora in Japan, however, the 

alga is relatively rare in Antarctica 

Loc. West Ongul (No. l, 2, 21, 25, 26, 29. ) . New to Antarctica. 

Botrydiopsis arhiza BORZI 

PASCHER, 1925 : Heterokontae in PASCHER StiSSWasserfl. Heft 11 : 44, frg 25 

PASCHER 1937 Heterokontae m RABENH0..STS Kryptogam. : 387, fig. 244 
Cells spherical ; chromatophores many, discoid, without pyrenoid ; cells 6-18 /1 in 

diameter 

Loc. East and West Ongul (No. 5, 23, 27, 33. ) . New to Antarctica 

Order Heterotrichales 

Bllrnilleria exilis KLEBS 

PASCHER, 1925 : Heterokontae in PASCHER S~sswasserfl. Heft 11 : 111, fig. 90 

Cells cylindrical, united to form short, unbranched filarnent ; each cell contains 2-4, 

parietal chromatophores without pyrenoid ; cells 5-lO /j long, 3-6 /1 broad 

Loc. East and West Ongul (No. 8, 13, 14, 17, 18, 19, 21, 25, 26, 27, 29, 33. ) . 

Monocilia viridis GREN 

SMITH, 1950 : Alg. U. S. : 399, fig. 313. (syn. Heterococcus viridis CHODAT in 

PASCHER, 1925 : Heterokontae in PASCHER Sti;sswasserfl. Heft ll : 114, fig.93. ) 

Cells spherical to elliptical or cylindrical, united to form a irregularly branched 

filament ; each cell contains 2 to several, parietal chromatophores without pyrenoid ; 

cells 6-14 /t broad, 8-16 /1 Iong. 

Loc. West Ongul (No. 16, 21, 25. ) . New to Antarctica 
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BACILLARIOPHYCEAE 

Three species of pennate diatoms are recognized 

Order Pennales 

Navicula nuuticopsis VAN HEURCK 

HUSTEDT, 1966 : Die Kieselalgen in RABENHORSTS Kryptogam. : 614, fig. 1614. (incl 

var. capitata CARLSON, 1913) 

Valves elliptic with short rostrate and slightly capitate ends ; transverse striations 

13-14 in 10 /c ; cells 20-25 /1 Iong, 6-10 /1 broad. 

This alga is ,also commonly distributed in small pond of the Ongul Islands and 

Cape Royds, Antarctica 

Loc. East and West Ongul (No. 4, 5, 13, 14, 18, 21, 22) . 

Pimnularia borealis EHR 

HUSTEDT, 1930 : Bacillariophyceae in PASCHER Stisswasserfl. : 326, fig. 597. 

Valves linear-elliptic, with slightly concave or straight sides ; raphe filiform 

transverse striations parallel, 4-6 in 10 /1 ; cells 30-40 p long, l0-15 /1 broad. 

Loc. West Ongul (No. 1, 2, 14, 18, 21, 26. ) . 

Hantzschia almphioxys (EHR. ) GRUN. forma capitata O. MUEL 

HUSTEDT, 1930 : Bacillariophyceae in PASCHER S-dsswasserfl. : 394, fig. 748 ; TIFFANY 

and BRITTON, 1951 : Alg. Illin. : 289, fig. 887 

Valves concave on- one side and convex on the other, with capitate poles ; transverse 

striations 15-20 in 10 /1 ; cells 35-40 /1 Iong, 5-8 /1 broad 

This alga is also recorded in the Ongul Islands by FUKUSHIMA (1959) . 

Loc. West Ongul (No. 26. ) . 

CYANOPHYCEAE 

Nine species of cyanophycean algae including three species of chroococcalean algae 

and six species of oscillatorialean algae are recognized 

Order Chroococcales 

Synechocystis aquatilis SAUVAG. 

TIFFANY and BRITTON, 1951 : Alg. 11lin. : 336, pl. 91, fig. 1056 ; DESIKACHARY, 1959 

: Cyanophyta : 144, pl; 25, fig. 9. 

Cells spherical, blue-green in colour, 8-lO /1 in diameter, solitary or two together 

Loc. West Ongul (N0.28. ) . 

Aphanocapsa grevillei (HASS. ) RABENH. 

SMITH, 1920 : Wisc. Geol. Nat. Hist. Sur. 57, Sci. Ser. 12 : 43, pl. 3, fig. 1. : GEITLER,' 1925 

: Cyanophyceae in PASCHER S~sswasserfl. Heft 12 : 65, fig. 57. DESIKACHARY, 1959 : 

Cyanophyta : 134, pl. 21, fig. 9. 

Thalli gelatinous, spherical to hemispherical ; cells spherical, 3-6 /1 in diameter, 

closely arranged in a homogeneous mucilage 

This alga is also commonly found in natural growths 

Synechococcus aeruginosus NAEG 
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GEITLER, 1929 : Cyanophyceae in PASCHER .Stisswasserfl. Heft 12 : Ill, fig. 132 ; 

DESIKACHARY, 1958 : Cyanophyta : 143, pl. 25, figs. 6, 12 

Cells cylindrical to oblong, 35-40 /1 Iong, l0-2 /1 broad, solitary, or 2-4 together. 

Loc. Common, found in intermingled with other 'algal natural growths. 

Order Oscillatoriales 

Oscinlatoria agardhii GOMONT 

TIFFAT~Y and BRITTON, 1951 : Alg. Illin. : 346, fig. 1082 ; DESIKACHARY, 1959 : 

Cyanophyta : 235, 

Trichomes straight, very slightly constricted at cross-walls, at the ends gradually 

tapering ; cells cylindrical, blue-green, coarsely granulated, with pseudo-vacuoles ; cells 

3-5 /c long,5-6 /t broad. 

Loc. East and West Ongul (No. 4, 14. ) . 

Oscillatoria teuuis At".ARDH ex GOMONT 

GEITLER, 1925 : Cyanophyceae in PASCI~tER Stisswasserfl. Heft 12 : 362, fig. 427. ; 

PRESCOTT, 1951 : Alg. West. Great Lak. : 491, pl. 110, figs. 8, 9, 14 ; DESII~ACHARY, 1959 ; 

Cyanophyta : 222, pl. 42, fig. 15. 

Trichomes strai**ht, sli*･htly constricted at cross-walls ; cells blue-green, granulate 

4-6 /1 Iong, 8-10 /c broad. 

Loc. East Ongul (No. 13. ) . 

Prornlidiumu tcnlule (Ivl:ENEGH. ) GOMONT 

GEITLER, 1925 : Cyanophyceae in PASCHER Stisswasserfl. Heft 12 : 381, fig. 478 

Trichomes bent, densely entangled, slightly constricted at the cross-walls, attenuated at 

the ends, with thin sheath ; cells 1-2 /1 broad, 2-3 /1 Iong ; end-cell acute-conical 

This alga is one of the most common species also in Japan 

Loc. East and West Ongul (No. l, 2, 4, 5, 7, 8, 13, 14, 16, 17, 18, 19, 21, 22, 23, 25, 26, 28, 

29, 31, 33, 36. ) 

Nostoc punctiforlne (KULETZ. ) HARIOT 

GEITLER, 1925 : Cyanophyceae , in PASCHER Susswasserfl. Heft 12 : 9_95 ; DESIKACHARY, 

1959 : Cyanophyta : 375, pl. 69, fig. 2. 

Thalli microscopically, punctiform, gelatinous ; trichomes densely coiled, 3-4 p broad 

; cells globose to subglobose, pale blue-green, 3-4 /1 in diameter ; heterocyst broader 

than the vegetative cells, 4-5 /1 in diameter 

Loc. East and West Ongul (No 1 2 3 4 7, 8, 10 14 15 16 17 18 19 20 21 23 25, 26 28, 

29, 32, 36. ) . 

Tolypothrix bouteil~ei (BREB. et DEsl~~. ) FORTI 

GEITLER, 1925 : Cyanophyceae in PASCHER Stisswasserfl. Heft 12 : 258 ; DESIKACHARY, 

1958 : Cyanophyta : 499, pl. 101, fig. 8 and pl. 103, fig. 5. 

Filaments with false branckLes, usually arising from the vicinity 0L the heterocyst ; 

trichomes 5-6 /1 broad ; constricted at the cross-walls ; cells as long as broad ; 

heterocyst spherical, 6-8 /t in diameter. 

Loc. West Ongul (No. 14. ) . 

Tolypothrix fragi~is (GARDNER) GEITLER 
DESIKACHARY, 1958 : Cyanophyta : 500, pl. 103, fig, l. 
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Filaments with false branches, usualy arising from the vicinity of the heterocyst ; 

trichomes 4-5 /1 broad, not constricted at the cross-walls ; cells as long as broad ; 

heterocyst spherical, 5-6 /1 in diameter 

Loc. East and West Ongul (No. 1, 2, 8, 29. ) . 

R6sum6 

A floristic study of the soil algae of the Ongul Islands, Antarctica by means of 

crude cultures has taken. The following results are noteworthy 

1) Twenty-eight genera and thirty-two species including sixteen specis of Chloroph-

yceae, four species of Xanthophyceae, three species of Bacillariophyceae and nine 

species of Cyanophyceae are recognized 

2) The following algae are the most 'abundant species found in the soils of the Ongul 

Islands ; viz. Stichococcus bacillaris NAEG., KolielZa helvetica (KoL. ) HINDAIC, E:ulnilleria 

exilis KLF_BS. Phormidiu;n tenue (MENEGH. ) GoM. and Nostoc punctiforr'ne (KUETZ. ) 

HARIOT. 

3) The following algae are new records from Antarctica ; viz. Chlamydomonas 
abaloeforlnis PASCI{ER, Cal-teria silnplex PASCHER, Stichococcus exiguus GREN., 

~}racteacoccus in-egulal-is (PETERSEN) STARR, K'~entrosphaera b7-istolae G. M. Slvl:~TH, 

Dictyosphaeriuln elp_*(Tans BACHMANN, Cosfnariu/n cucul~ubita B-t.EB., Monodus subter7~aneus 

PETERSEN, ~fotl-ydiopsis arhiza B oRzl, 1~:ulnilleria exilis KLEBS, Mlonocilia vil-idis GREN., 

Tolypothrix bouteillei (BREB. et DEsM. ) FORTI and Tolypothl-ix fragilis (GARDN. ) 

GEITLER 
4) The algal natural growths found in the Ongul Islands are generally composed of 

such algae as Synecho_roccus aeru*ainosus NAEG., Aphanocapsa ~~revillei (HAss, ) RABENl~:., 

Nostoc punctiforme (KUETZ. ) H~_RT_OT and et. al 

5) A catalogue raisonn6 including thirty-two species recognized in soils of the Ongul 

Islands is given. 
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P1ates　wi仙Ex1P1anations

Exp1anat1on　of　p1ate　I

Fig．A：Ko伽ZZα加Zη3此α（KOL．）HIND五K

Fig．B：B閉αθα600ω∫げ〃gz41α〃∫（PETERSEN）STARR

Fig．C：8此んoo066〃∫θ工な舳5GERN．

Fig　D：8此んooo㏄狐ろα6〃〃｛5NAEG．

Fig．E：Ho閉z〃〃刎舳6〃θ（KUETZ）HEERING

Fig．E：Kθ〃炉o功んακα加鮒oZαθG　M　SMITH

sokyu

sokyu



Masaru　AKIYAMA

　PLATE　I

52

蟹
、

fig0104-1.pdf


ON SOME ANTARCTIC TERRESTRIAL AND SUBTERRANEAN ALGAE 53 

Figs 

Fig. 

Fig. 

Fig. 

Fig. 

Explanation of plate II 

A, B. C. Pseudo-Pleurococcus printzii VISCHER 

A, B : irregularly branched fllaments 

C : cocccudal filaments 

D : Chlorosphaera antarcticus FRITSCH. 

E : Characium naegelii A. BROUN. 

F : Bumilleria exilis KLEBS 

G : Dictyosphaerium elegans BACHMANN 



四
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Exp1anat1on　of　p1ate　III

Fig．ATo1〃o肪r虹ろo〃θ〃θ｛（BORN．etDESM．）FORTI．

Fig．B　ToZツクo疵ヅ虹！閉9〃3（GARDN．）GEITL．

Fig．C：1＼b5之ooμ肌玄ぴor閉θ（KUETz．）HARIOT．

Fig．D　Aクんα〃ooolがαgrω〃α（HASs）RABENH

Fig．E　1吻がα41α舳〃｛60が｛∫VAN　HEURCK．

Fig．F：R〃〃〃αr｛αろorωZ｛5EHR．

Fig．G：Hα倣361〃α〃砂励o〃∫（EHR）GRUN　formaωμαZα0MUEL
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