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Distribution of Terrestrial Plant Communities near Syowa
Station in Antarctica, with Special Reference to
Water Supply and Soil Property

Mitsuo YamanNAkA* and Kazuo SATo**

Abstract: The ecological studies were made on the terrestrial plant com-
munities (mainly mosses and algae), with special reference to water supply and soil
properties.

Moss communities were distributed mainly on the northeastern and north-
western slopes of the bare-rock zones, such as Akarui Point, Tama Point, Tensoku
Rock, Tottuki Point and Mukai Rocks, where water is supplied directly from
the ends of the continental ice sheet in the summer.

To elucidate the relation between distribution pattern of plant communities
and nutrients; the soil samples for chemical analyses were taken at 37 points in
various areas, and pH, total N, total C, available P,O; and exchangeable Ca, Mg,
K and Na were measured in the laboratory.

The correlations were observed, to a certain extent, among moss community
and total N and C.

It can be said that available P,O5 plays an important role in distribution and
growth of a species of green alga (Prasiola crispa subsp. antarctica).

On the other hand, many points remain uncertain regarding the relation
between the distribution of plants and the inorganic nutrients such as Ca, Mg,
K and Na.
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Fig. 1. Map showing the area studied.
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Table 1. Relation between the occurrence of plant community and the derection of the
slope on the small exposed rock zones near the ice sheet.

Exposure
Station
E w S N NE NwW SE SW
* Akarui Point 4 2 3 1
Tama Point 2 1
Tensoku Rock 2 1
Tottuki Point 1 2 2
Mukai Rocks 10 7 2 1
Total ] 1 20 12 6 2
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Fig. 2. Schematic profile of the moss community of Tama Point. The water is supplied
from the snowdrift and ice sheet to the moss community.
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Table 2. Chemical properties of the soils collected from the growing

points of the terrestrial plants near Syowa Station.

Vegetation .0 Exchangeable base (mg/100 g)
inati T H | T-N | T-C A e B R
N, Station Exposure Incln;natxon Cover- } . p o o (mg/ l
® Species ?;f)a ! age t;l,ilt-y H0)| (79 | €D 100g)| Ca \ Mg { K Na
2 L
1 | East Ongul Island Nw 10 Bryum inconnexum 14.0x4.0 50 1-2 {7.00 | 0.059 | 0.76 | 24.15 | 17.0 | 14.28 | 12.87 | 28.98
(near Syowa Station)
2 | East Ongul Island Nw 10 Bryum inconnexum 14.0x4.0 50 1-2 [ 6.62 | 0.080 | 0.93 | 19.69 | 18.6 | 16.20 | 7.80 | 10.12
(near Syowa Station)
3 | East Ongul Island NW 10 Bryum inconnexum 14.0x4.0 50 1-2 | 6.46 | 0.024 | 0.21 | 21.41 10.8 | 10.68 | 5.85 4.60
(near Syowa Station)
4 | East Ongul Island SW 2 Bryum inconnexum 1.5x0.95 60 1 |6.82
(near Syowa Station)
5 | East Ongul Island SwW 13 Bryum inconnexum 1.6x1.3 50 1 |6.78 |0.017 | 0.22 | 15.80 9.4 | 7.68 | 4.29 5.52
(near Syowa Station)
6 | East Ongul Island SW 18 Bryum inconnexum, Nostoc 2.3x0.5 50 2 6.88 | 0.026 | 0.32 | 25.88 15.4 | 10.32 | 3.12 9.24
(near Syowa Station) sp.
7 | East Ongul Island SW 5 Bryum inconnexum 1.7x1.4 40 1 [6.85|0.033 |0.47 | 20.15 9.8 9.96 | 4.29 6.44
(near Syowa Station)
8 | East Ongul Island SwW 5 Bryum inconnexum 3.2x2.3 50 1 6.67 | 0.020 | 0.27 | 21.53 11.6 | 10.32 | 4.29 5.52
(near Syowa Station) .
9 | East Ongul Island SwW 14 Bryum inconnexum 3.6x2.5 30 2 |7.58|0.045 | 0.48 |29.77 | 12.8 | 11.88 | 11.31 | 35.88
(near Syowa Station)
10 | Tedya 30 Exposed ground 6.68 | 0.006 | 0.09 | 9.96 4.6 5.52 1.95 2.53
11 | Tedya 32 Exposed ground 6.52 | 0.005 | 0.09 | 10.99 4.2 | 4.44 | 2.34 2.76
12 | Tedya NE 32 Bryum inconnexum 11.0%5.0 70 2-316.60 | 0.033 | 0.48 | 19.24 | 10.2 | 11.28 | 4.29 6.67
13 | Teoya NE 32 Bryum inconnexum 11.0x5.0 70 2-3 | 6.72 | 0.030 | 0.44 | 20.38 | 10.2 | 10.44 | 3.51 3.68
14 | Tedya NE 32 Bryum inconnexum 11.0x5.0 70 2-3|6.10 | 0.014 | 0.25 | 14.09 7.2 | 8.40| 3.90 | 3.22
Ceratodon purpureus
15 | Tedya NW 10 Ceratodon purpureus 11.0x5.0 70 1 [6.70 | 0.045 | 0.70 | 20.38 | 11.0 | 12.84 | 7.02 | 7.82
16 | Tedya NwW 10 Ceratodon purpureus 11.0x5.0 70 2 |6.49 | 0.050 | 0.78 | 20.38 11.0 | 13.32 | 7.41 8.51
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26
27
28

29

31
32
33
34
35
36

37

Skarvsnes
(Lake Suribati)

Skarvsnes
(Lake Hunazoko)

Ongulkalven

Ongulkalven
(penguin rookery)

Ongulkalven
(penguin rookery)

Ongulkalven
(penguin rookery)

Langhovde
(Yukidori Valley)

Langhovde
(Yukidori Valley)

Langhovde
(Yatude Valley)

Langhovde
(Yatude Valley)

Langhovde
(Yatude Valley)

Langhovde
(Yatude Valley)

Langhovde
(Lake Higasi-yukidori)

Langhovde
(Lake Higasi-yukidori)

Langhovde
(Naka-no-tani Valley)

Langhovde
(Naka-no-tani Valley)

Langhovde
(Naka-no-tani Valley)

Langhovde
(Yotuike Valley)

Langhovde
(Yatude Valley)

Akarui Point

AXkarui Point

NE

NE

NE

NE

NE

SwW

SwW

NE

SE

NwW

NwW

NwW

Nw

NwW

NW

SwW

Exposed ground (clay
including small shell)

Saline lake sediment
including algae

Exposed ground near the
rookery of Adélie penguin

Prasiola crispa subsp.
antarctica

Prasiola crispa subsp.
antarctica

Prasiola crispa subsp.
antarctica

Bryum inconnexum
Bryum inconnexum
Bryum inconnexum
Ceratodon purpureus
Ceratodon purpureus
Ceratodon purpureus
Bryum inconnexum
Ceratodon purpureus
Ceratodon purpureus
Bryum inconnexum
Ceratodon purpureus
Exposed ground
Exposed ground
Ceratodon purpureus
Bryum inconnexum
Exposed ground

Ceratodon purpureus

Bryum argenteum

5.0x5.0
5.0x5.0
5.0x5.0
20.0x5.0
25.0%x6.0
5.0x3.0
3.2x2.0
3.5%x2.5
1.5x1.2
3.5%x2.3
1.2x1.0

30.0x15.0

10.0x6.0

4.0x2.5

4.0x1.8

30

30

30

50

50

60

50

40

60

70

60

70

80

60

70

2-3

34

45

8.78
4.80
7.55
6.60
6.92
5.98
6.45
7.03
6.35
6.22
5.85
6.30
6.28
6.30
6.02
6.14
6.50
6.60

6.85

7.12

5.72

0.023
0.170
0.021
0.059
0.090
0.094
0.034
0.008
0.057
0.033
0.008
0.032
0.026
0 012
0.215
0.044
0.030
0.028
0.017
0.015

0.034

0.12

2.87

0.34

0.48

0.52

0.42

0.08

0.97

0.27

0.36

11.91
16.38
7.44
124.80
295.90
51.70
9.28
16.83
4.81
10.99

11.68

8.59
12.83
0.96
18.32

5.49

20.27
15.46

6.87

342.0

258.0

13.2

22.2

22.0
16.6

26.6

25.2

11.0

25.8

58.2

27.6

19.6

12.6

40.2

18.4

24.78
897.96
9.00
9.00
34.08
4.32

5.52

8.28

0.96

1.20

3.00

5.52

24.12

8.28

1.92

1.92

6.84

12.60

12.48
54.21
7.80
8.58
30.42
11.70

3.90

2.34

2.73

2.34

3.51
2.73

2.73

7.41

2.73

2.73

112.01
2081.50
8.97
3.91
11.50
5.52
1.61
1.15
1.61
0.92
0.92
1.38
1.84
0.92
2.99
1.38
1.38
1.15
5.52
2.99

2.76
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Table 3. Chemical properties of the soils collected from the stations
of various plant communities in Miyagi Prefecture.

Sta\ion ) Depth pH T-N T-C PO, Exchangeable base (mg/100 g)

getation @m | o) | (% | (o | e

Soil property 2 ° ° 100 g) Ca Mg ‘ K Na

Kawatabi 0-3 4.9 1.30 19.1 6.55 | 119.7 36.3 } 19.4 5.8
Grassland 3-6 4.9 1.01 16.0 2.49 46.4 20.0 8.5 5.2

Volcanic ash soil| 10-13 5.0 0.64 13.6 0.72 23.0 16.4 6.4 3.5
20-23 4.9 0.65 16.3 0.37 21.3 10.0 4.6 3.8
40-43 5.0 0.65 18.2 0.46 17.4 10.29 3.2 3.4
60-63 5.0 0.57 14.9 0.28 14.2 9.86 3.4 3.7
63— 4.8 0.19 2.4 0.18 11.2 8.21 3.4 3.3

Mt. Zab 0-3 5.5 0.08 1.3 0.02 13.0 2.3 1.5 1.2
Exposed ground| 10-13 5.4 0.06 1.3 0.35 11.0 1.2 0.8 0.9

Oide 0-9 5.3 0.45 5.3 0.34 | 111.0 84.9 10.5 5.3
Shrub 9-19 5.2 0.19 2.3 0.27 57.0 88.8 6.2 5.3
Alluvial soil 1944 5.1 0.09 0.7 0.20 35.6 | 101.8 5.8 4.1

44— 5.1 0.09 0.6 0.20 29.2 96.3 6.2 5.8

Kashimadai 0-15 5.16 0.28 3.28 2.93 | 358.0 86.4 16 .4 50.6
Paddy field 15-22 6.49 0.15 1.79 0.61 |464.0 |121.2 10.1 62.1
Alluvial soil 22-28 6.10 0.15 2.11 1.24 | 390.0 | 109.2 9.4 53.8

28-43 5.60 0.05 0.46 0.58 | 188.0 64.8 8.2 57.5
43-58 5.12 0.08 0.74 0.21 | 218.0 85.2 14.0 80.0
58— 4.82 0.02 0.24 0.17 | 116.0 |102.0 6.6 64.4

Tomiya 6.2 0.007 | 0.02 32.0 | 120.0 30.0 9.6

Sand

ST Snowdrift

Block

Rookery of snow petrel

—>NW

Moss community
Sea level

No. 32 No. 31 No. 33
E3 5 v 7k 7 FhosoRERE & HEURERBUE A

Fig. 3. Schematic profile of the moss community and sampling points of soil materials
(No. 31, 32 and 33) at Naka-no-tani Valley, Langhovde.
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BTHD LLEBALIOHETNRMEHEIN TV D ERLNAHHTELZZ DORKFDO N D
By, —, ZofijNids3—EREREGRRL LD E, BEOENEL N By,
DL b —EOBEMEII R biou Ay, KBEOTESEMT T, Bryum (100 N OfENF
EZATENELEL > T BDITR LT, Ceratodon DFit, N EHEDVIWBITT
LIENERE L Ies T B, SEO FBE T, —@EFCT 1 EOFRRRIR LA 75 TUigus
B, SHREHEEL N LOBRAIDICHELLARDLDITE, =2F FVREDOEELYS
GBI TR, F—BFCRENO 7 ) v 7% L CHERHT s BERS D, T ETK
DA TV BHHATTIL, EORAKCLE, I LREWELOLOOTHIBEBELREL R
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bha, ¥k, 5v7Rx7TFOEERPPOTROBENEOSHiZREL L &, &HRE
HED 78% DBFBAIT, =F FVDOPRLEFEINTIC. 2D b, HELy 7Y —25
DTN T B X 5 BT T Th, BWHEOEEI b T2 I EEEI 1
50T, GEFLIAETRETHA S,

DWW T v 7R 7770 8T, AT N OBHEIRE e X D7 v 7)) =237 <,
Fho, BEESULIZLIERET 2 L5 WD 5 KA 0BATTd, FECERTR
B WEHEOHENAVCHEBChI s TRELTWAZ EXH D, 2O X 5 nbkILaE
FMO—BEDOTOFHIMITHELZL T DI %\ (M4)., ZO—KEITIES vEBEDO—fEH
No2h) { 5DV TWT, EHDOE ETK T vEBENEY B - CREENECETS, /o
DX 5B TIE, BEORRDOEHLIICLFHDS vEO—FEIRDOLNDLZ LAE, &
noD 7 vEENERICH L TES, &< N #ERE L TOfEe2 L Tnwa2 x5
wEZbh3,

S Snowdrift

——> N6OE

2 Algae 4 Moss
. 3‘-:_ i

Blue green algae

Moss community

Sand

R4 P5WIFORAREE L 7 v ENEORM
Fig. 4. Schematic profile of the distribution pattern of the moss community and blue
green alga, Akarui Point. The nitrogenous nutrient may be provided from blue
green alga to moss.

CLNEAEUXSChEOHEL { HND LFEFITZ L, kL, No. 18 & LU 31
DN, FhEh 2.87%, 1.61% LHAEDOMPLKELEECHEEZRL TV 52, <
MBI FTTEONCL S, FIHFIEBOMETHEYY LB SATHELILLDTH
D, BREIFEOFIEL E1NE TR TV HATREENEG, 2 h DFFBRRR ST, C23
05% LI E&FRTUV5Di, No.l,2,15,16,22, 25 33 :s X8 37 © 8 5T, —HxKEL
TNEGHEN0O0SL LU EDLDEHELTWA. —F, CA0.1%5 1/ b Dik, No.
10, 11 5 X024 o 3 KRBT, FITFZLB, S, BEFEIENE 1 ORRNE I SER L
ebDTHD, chAHLDIAKMONEDL, RIELIRIPIREEXRL TS,



No. 59. 1977) FEAE AT 3T OB LAEWRE % O 516 65

DEDRIEZ EnBHRT, BROFTECE IR TVWARERELLTO N, =k ¥F—JF&
LT ClEbieEhdTIZLL, ZDIIREFTRBEOLETAHBLTWAEMTE S
TE, BREVO Z &b TR EERS L, HENESBEEFEO LI VWA LE
ZBhTW5BF v 7R 7FOHRDE (No. 31) OFRTI %, Jem DEIDHANBR I
01 100 FLL EFBAL T\ 5 (1AH, 1964b) DL YRTHA .

EHRE P.0s: xS 29590 mg/100 g 7> Hix{E 0.96 mg/100 g & IEFITIED H S EHT T
%. No.20,21 5XU° 22 D3RR EKICHE WEERZRLTLADIE, ZhbORBORER
WERT TV —XvFvDOLy, ) —DETEHZZ &nnb, £DX 5 BREEHYREL
TWBLDTHD, SR FGRERO—EFvF a2 2H7 7 VOEBFMTH AL, ZOHEMLS
VIZRTFRLWB NI ETh, 2F FYVRXvFryDLy, 2Y —DOFTRISHEERTAZ &
B, POs LR\ BIEMELR L > THML TV ENEEIhS, ALXvFYLy H)
~DFETH No. 19 DX 51T, BEEALy » Y -2 b RA TZ W ORE T,
7.44 mg/100 g L {E\NMEIC 7 » T 3. LasLich s, BHAEOHERLD D, TN C
DE»D L, BR=2F F Y OPBHOFENEL b3 No. 31 DAkt (K3) © P0; A
0.96 mg/100 g & £ARFDORIEMERL T B LI, 5D & ZHHHANEETH 5.

SRRANC Z B & 2 IR I hICHEREE P.Os O&IX, bAEHOTEFOLREL BT
FEETEH G, ZHIBROBEME LR VvF Y, =2FFY), A+ YV s herh FOBE
g Abhsl b, BKENDL POs OREANERI DIt W inFLBEND D
FoicBbhs, ¥R POs Offiy, —HORKERTEORKE TE { KD Th
TIXE ., ZOBREE, BOHIMILANC R THERNI B TR X 5MEDDZ &
FRLTWALDEEL bhb, KEOCESMH TLHERRE P,Os 21 10.0mg/100g A4,
FRXTRUTOEWMEZ R LTV 58N, TRTCERCHAEOBE LA HHEIL
b DTh b,

WIFhIZLTh, BEEOLEFORFREE POs 13, EMTIENOETCEL - TRELT
Wa EIXEZ BRI,

BaMERL . T TRONKX 51, No.17 3100 18 OFRBHY, ThEhASBHLERET
CHR LD THY, BEMEEXOEL ThE IL<HbbLTW5, Tibb No. 17 1%
Ca k%< &%, 181X Na & Mg DEMNIEMCE L. =0 2 AR TIE, Ca iZbaiED
FEOFHEIZ  HXTHR D P, Ll No. 31 LU 36 DRKD Cafiin®k 3 &1
BLTHDE, EBEZRVICKIUKREDEM L, HEMDEARKDOLEDOLR LIITEL W
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R EWTE 5 &0 LICHISBEIRIL R S i d 5 e,

Mg, K X8 Na @ 3 oHEDEIL, FEI3WWRLEEKUKLEDOEMOME & (2FHELL L T
5. Lond 2,30F0MERLNRE, Zhb3THEDEDOERLCRRICE EL, K
BEOZIEWERANADRS, 20 &k, BEFEKAE T TEKEALRSbbhic L &,
KEFHE2 B DORIEBC D - TR RS, BARFOBEYEATET, ThERLES
EERLTVWAHLDEZEZLRS,

BHEIEE L B Bl & ORI, 125 &) LAKBERIE A bRIcV2S, hrE 018
GVRERELSBRTARDE, P LLZOEHFRORIEYDAEIFCE 5> THoTHB L
Bbhs,

4. & »

) BEmoOMMEMMICR\T, BEEEYHEDOSTL, Kok LOES L OBGRYH
N5, BHFAE L LBOSTEREZT -

2) BHAREOHKR, BHETLESRONMERET AL - L VEELBERIIKS T, Kb
DHAIBIT T, HIBOFL EILD T ) BRI SFFENRILT 5 2 L2338 bhic,

3) 37 RO LEARO—RILFESTTORKER, T-N L T-CDfElx, b2ROLTEDOFY
B < BRTIHFFEUEND, BRE PO OEIXG, BREEEDL ZHE ED 7 ki,
T-N, T-C & X O0F%AE P:0s LEEFCBREOSTM, RERSIOENE L ORI, 58
BEoORIGBRI b i, BitEEIEE ORI, AL LBEEEITI R bR - K.

4) =2F F ISR F it LBEERY, MYHECSIETHE, BELERLOLRLERN
FRICDOWTE, SEFLIMRT HLERD 5,

5 XLICHEWEE LB OBREBRT DI, B HEO R T KL ED
L5 b LB TH B, i, A RBELEHET ORI OV TF — 2 2T —H T, BED
BT CAEE & LB RRHEE R T - CHERFT 22 L LEBETH L L EL BRS.
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