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Vegetational Distribution and Habitats on West Ongul 

and Teoya Islands, Antarctica 

Hiroatsu SHIMIZU* 

Abstract: The vegitational distributions and habitats were investigated on 
West Ongul and Teoya Islands, Antarctica, during the wintering period of 16th 
Japanese Antarctic Research Expedition (1975-1976). 

The results obtained were as follows: 
1) About 150 moss colonies in the region were newly confirmed besides 

about 150 colonies described previously. Lichen colonies were very sparsely 
distributed, and all of them occurred on rock faces used by birds as perches. 

2) The moss communities which consisted of Bryum pseudo-triquetrum 

(HEDW.) GAERTH. (this species has been treated as B. inconnexum CARD.) and/or 
Ceratodon purpureus (HEDW.) BRID. are very abundant to western parts of West 
Ongul Island. 

3) The stands confirming these moss communities are topographically classi
fied into the following 4 types: Stand type I, ground moistened by melt water 
trickling from snow-drift; Stand type II, ground by snow-drift; Stand· type III, 
periphery ground of snow-drift or snow patch; Stand IV, rock base lying at more 
upper slope than snow-drift. 

4) The moss communities show preference of southwestern to northwestern 
slopes where they get supply of water from snow-drift melted by solar radiation. 

� l11r: 1) @;t :/ f Jv 1lJi CT :t" '1' -t 1lJi O)ffffi • jtg;&ffi��0):5J-;fpto J: tf-tO)�Jif 
r::.��-t offlm�1zs1r::.01,,--c�1t�fi "? t::.. 

2) ** .,._ 1J ::Ji'* ::t7 2:: .z.. '7-if"::\'--t * ::t ?" 0) 2 fir:. J: 9 mnx:�noffffi�1ivt, 
@:t- :/ f 1v 1lJi--r:;·ff{J 300 0):5J-;ffi:tm,�/J�ii� � n, -r * '1' -t �--r;·vtbf /J� 2 :tm,s(--e� "? 

tc.. :!M::r:i:i7-�:tm;&�1ivt, @:t- :/ .:7··1v1lJiv;::.O).lj. 7 :53-;ffi:tm,� --r;-� 9, 1, ,f,tt t J�; 2:: 0) 

�Jl/Jqi < .lj.Gntc.. 
3) iz.§:t- :/ p· 1v1lJiO)ffffi%;ffivt1lli iz.§ff!H;::.�i::f:tfitE-t o /Jt; -t O)Jw:lzslv;::. 01,, --c�� 

L.tc.. 
4) ffffi��O)�ff:tm�:tm�- F' 1J 7 1- O)�{,tv;::.:i7-§ L. --c :53-vt o 2:: im-00) !J '1' 7' 

v;::.iK:53-�:htc.. fi!U!l1i�Ji t:, --c Stand type II (iffi#4iffiv;::.�nx;�:htc. F' 1J 7 r :ttli) O)� 
�/J�Effi�--r;-� Q. 

97 

* .�Jf)t7(�f3(1f�$�4'm�fic�. Biological Institute, Faculty of Education, Tottori University, 1-1, 
Koyama-cho, Tottori 680. 



98 

5) 11UiU��C7)*$5tvtim� IJ #4mir:.Je:iJ!-t Q. � Cl)!*lzi;lvc "'::)\,, -c, It§� IJ #400 
Ii j/ !J 7 1' Cl) 8:!ITICJ:: Q��7j(iJ,:, ff�Cl)�T'f:JWF1=1'Jq:r�Wci¥Jtc�i&i-�tLG :=_ 2:r::.J:: 
Q c��L.tc.. 

1. I j: u '{J) n:. 

��vc. Y .:t. 'Y * · :h1vA�1B-1¥:tfi!ti --evi, :k�ff¥t:tff!v=.1t�L-c, �vc.jovtoM1.:viffioo 

-c���·-ec5 6 fl\ iffl* / �--1v�viffffi�1:.fl��--c:-��El'9tJ:iftEc'c5 6. ifil::t- / f 1v�viaB 

;f0£:tff!t;�@��;h-C\,, o}l[::t- ':/ tl1v� c�vc., �1E&f5EO)�c L-C:i& t 1JflJtJ::l'tlfl�B'9�{4=� 

vmx. -c1,, 6 f.::.6b, £:tff!lffl�tJ3**iffl* / �·-1v�t;. G� G:ht.::�fl� t c vc., �� < 0)1i}f5Et;� 

¥�'a" � n -c 1,, .o. -tO) i:pvc.c5 "'.) -c�J:0)1.:1t��B'91iJf5Evilt�B'9P tJ: < , ** / f 1v �vc.1*1 L 

-cvil0B3 (1963) vc. J:: o ffffi?t:;f!J c -tO)fflm�1zs1. � 1.: < 10133 (1964) O)��f�0)1iJf5E, -t L 

-Ciffl ::t- ':/ �-·1v �iJ. G vi, ti� (1968) j6' J:: u,J\;Mz (1974) O)ffffi0)5J':;fJH::. --:J 1,, -C 0)¥1H�rfJ�c5 0 

vc. i" ?/tJ: \, '. 

��vi� 16 ?x B *llfffi:tff!:r.wZiUWl*1.:4o/J:lfl.���l*fi c L-C, 1975 ::q:. 1 JI fl, G 1976 ::q:. 2 

JI i c·O) F1=15, Y .:1. 'Y * • */VA �r'dwO) *�ff ¥r:tlf!jo J:: Uia:�� � vc. jovt 6 M1.: 0) �1E1iJf5E 

vc.:t;tt: Lt.::.. 4--@Hi, -tO)�ffi c L -Cfl•t.c 91U!Hvc.w/ff1t�fi "'.) t.::iffl ::t- ':/ f iv�, T ::t 1 -Y � 

O)ffffi, :tff!;&ffiffti0)5J':;f!J, j6' J:: Uffti%nx:vc. f'p ffli" 0 fflm�lzsf vc. --:J\,, -C�'a"i" 6. 

*¥�'a"vc.c5t.::. 9, llfffi:tff!:r.wZ1iJf5EO)fflH��4-x. -c1, ,f.::.ff1, ,f.:JA�:k�O)�*§;;=f!rlf, if� 

tJ:lVJi§ i k*3e��fl��4-L-C\, ,f.::.f-:1, ,f.:JA�:k�O):tc§�?xlVJ��. 003'l.ffi:tff!1iJf5EFJrO) 

l0B3�i���. ���3'l.�Wl:k�0)1};Mz*11'-Wl��. ffffi�vc. Bryum �O)�G:ht.::��fl 

vc. --:J\, ,-c�;;E\, ,f.:ff1, ,f.::,�l&:k�O)��*���vc.Jf < jo'fL$ Ll:� 0. llfffi��WlF1=15$, 

�:tff!wlff1tvc.:x;f L, t.::.x. f�WitJ:WJ I§ c �:kt.i:::tl1VJ�1, ,t.:: tf1, ,t.::003'l.ffi:tff!1iJf5Em��0)�16?k 

i*��*�i*��GUK!*fi��K�<-•--to. 

2. w\'111t:l:fu t.� t w\'111E 7J 1* 

i§::t ':/ �·-1v�vi}l[::t ':/ tl1v� c hffl·$i*9 50 m 0)�1,,7J(� (9=10)ifjp) ��-C-C{:s'Lfi!i" 

o 9 .:1. ';/ * • ;f;1vA�}l[ffilfdJ¥J&7(0)� (*9 800ha) c·c5o. J&���:tlf!vi 47.7m c{J£1,, 

iJ�, 30,-.40 m O)�:tff!iJ���c5 IJ, vt "'.) L-C.ijit"4!tJ::tff!%c·vitJ:1, '. 13B;f0£:tff!vc.jovt 0��fm 

VlU (1957,-.,1974) vc. J:: 6 c, if:-3¥-��UlHi -l0.6°

C, :i&ftlJI 0) 1 JI -c:·t -0.7
°

C c 7.Ki2'T� 

�x. f, HoLDGATE (1964) 0)\,,? :k�IK (Continental Antarctic) vC.Ao. �7..K:I: (fl�:I:� 

7.Kvc.�-) vi, DALRYMPLE (1966) O)ffl°:@i:k�0)�7.K:l:%1fHC.J:: 0 C, Y .:1. 'Y * · ;h;vA� 
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fJ:J¥:ttl!Jglc;-evi, 250 mm/:¥P'J7i- c 1,,, ? -:. c K ... t.r.. ?:Ji;\ ���O):ttl!�ffl (89 B) vc J: 0 -c, 

��O)fftfflvi:ttl!Mvcet c-c-�-evit.r.. <, -:¥$vi c i\J c:- Mffl� J�.t.r..1,,, mt f!,. kW!�� n 

Q, ik, ffi:ttl!O)M�Kc0-C�-0)*5t�M-�SQfftffl (r'97r) t, ff¥�*�0) 

i iM�vcf1Jffl�.nt.r..1,,,fm5ttj;t.r.. < t.r.. <, fl£1,,,�q:,M� (to J:-t 60,-,70%) ct§i 0 -c* 

%�flfvi�tfL1,,,, 

T :t-1 -v �vifl§:t- ':/ �-·1v�mifilvc��' =:."?O)�iJ\ Gmiit�n, 3 �irb-t:tQ c*9 200 ha 

-e, ** / f 1v�vc "':)\, ,--c:- 3 :ffi: § vc:;k � t.r..�--c:-s Q iJ�, M�viffi66-C:lt��--c:-4!) Q, · 

�1tvi��Wlrlc3,$�]M c -cfi@Jfibnkil�, jf;{Sl-O)::kfm%vi 1915 :¥ 12 Jl 4 s 7]\ G 15 s 

i c·O)�q:,1¥J�1fvc J: 0 -c � Gnt..:. t O)c·s Q, 12 Jl vi��i7� fr.f:si 0 -c1,,, 0 �WJ--c:·viS Q 

il\ i t-=ff�rO)M� ts Q O)c·, 5t;tp0)�1f�Wl c L-cft&--c:·vit.r..1,, ,. Lb\ L, •�vim 

ffiO)M�Kc!::0-C, *5t�MSc�Q•t•��-m�-�SQC��� �fftJj�O)m• 

c 1,,, 5 �f'Fffl�to J: vf-t. •�O) J:O)ff{�viJt�l¥Jr-i <, �ffl�-91 k vcf!,. < O)Mfii7�Blli-t 

Q c�x. GnQ. -:. 0),¢,uc�L-c, �W30)�1fvcto1,,,-c, ffl�f£0)Mfii7�-t0)-fm�Blli L 

-c1,,,0-=. c-t"GSQO)�i!i�L-c1,,,Q, tkvci[f1Jt.r..it(--c:·sQi7�, r' v 7 r O)��vi-t0)%nl<: 

�i¥ < :{�Mf0)%�, Jmlffl0):ttl!%�vc J: 0 -c�M>tdtitl��vt 0 t 0) c�x. Gn, 1 Jl, 2 Jl 

O)vi c i\J t:' r' v 7 r il��vt � 0 t..:.�Wl--c:·vi, •� c r' v 7 r c O)�f* �jjffiifvcffitH-t Q-:. c 

vtBs!Jt--c:·s0i7\ 12 J1vcto1,,,-cvi,tO)�f*O) i!i�il�J: IJ �66!1HtJ\< t.r..�n�Q. it..:.-::.0) 

�WlviWiHl<.J:i7��1� L "?"':JS Q c vi 1,,, x., it-=� J:lti�fiil�i:iJ!§--c:·s 0 t..:.66, �1E!§$viffi 

o0-c� <, -=.nt::k�t.r..flJ,�--c:-4!)Q. 

� J:lti�flJffl L�P'J�itl1/ivcfil!J, M�5t;tp�q:,,C.,vcffffi, :ttl!�ffiMfivc"?1,, ,-ci1fifft, fll 

#4:1If:s'r., M�, mtJ�t.r.. C:'O)iJlU5E, :ti!?.%, F' 9 7 r �O)-��fi0 t..:.. fl§:t- ':/ f1v�to J: tf 

-r :t-1 -v �iJ\ G*9 190 :ttl!,�--c:-1t7-fs:��l& Lt..:.i7�, :l*J&O)�, ffli!i1¥JvcJtlt c}t!.3-bnQfm%il� 

S:hvi, �k O){fi55t���vc:1*1& L, 1t7-fs:i7\ GMfi0)�1$tMe.tHlli*Q J: 5 �ll:Lt..:.. 

3.1. i§,t:... '1 Jl,.QO)ffi��� 

mi� (1968) O)'ffl-&t.r.. G rHc�B3 (1966) :fa J: -a,Nt (1974) O)*§e�jf;!Sl-vc J: Q %:;ffJ:ttl!� 

���vc, ���:ftO) J: 5 t.r..%--c:-�1til�Jffio0 Gnt..:.. ,t0)*5*, � 1 vcffi-t J: 5 vc*9 300 :ttl! 

,�vcto1,,, -CffffiMli:fo J: tf:ttl!�Mli �ii� L, �t..:. vc*9 150 :ttl!,� O)ffffiMli%11i:ttl!,� ��:!Ji:t 

Lt..:. 
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... -' .. 
.. 

�1 �*y��£K���--�1U��ffM��� 

·� 
.. 

• Molsuda, T. ( 19661 
4 Fukushima, H. ( 19681 
• Kobayashi, K. (1974) 

O Shimizu, H. (19751 
x Lichen cornmunlttes 

Fig. 1. Distribution of moss and lichen communities on West Ongul Island. 

ff��livi Bryum pseudo-triquetrum (HEDw.) GAERTN. (::t ::t .., ... lJ -Ji:t ::t T) (B. pseudo

triquetrum c }!U-::>.:h 6 iJ � Bryum sp. c IA]5£ � .:h t,i:: iJ • 0 k t oy��td :t-o J: U Ceratodon 

purpureus (HEow.) BRm. ( A 7 -tt::r- -v t- ::t 7) 0) \, ,f .:ht ::i 7' -f: ;f- lJ � :/ttO)=tfn::. J: 0 -C 

1•nx:� .:h -n, 6. J: < ¥e� Ltc.�livt[!:!J80)Bfl!l:f* c t,i:: I?, v1 c A., t:',17UJ'f-t,i:: < J:i2 2 ttiJ�tm 

1?.--t 6. LiJ• L�� � !' i:r !¥Jv::..7,,_ o c --t J,d?vt!¥Jm�7J�d/- G.:h, �itv::.xt L -CJ: I? �J;tjj§iJ� 

s!ln, c -'$j x. G .:h 6 Ceratodon purpureus iJ��it L tdi�fffi� d::i 'd.:>-C 1,, o :lfrifil�:371,,. rrl�iJ� 

� L,t,,�ii', 7J(��0)�1t.c7J('.5t�{lfv::.����t-= Ltc.�ii-vevt, fifil�:ttg�cbo 1,,tt 5 /� 

ts:. c·iJ�ff�l!i�fffiO)�ffi�5, _:_ c iJ�M� �.:ho. 

-15, ���'.tc5Ets:.-7i'Y�J:vuJ\:::i i:r =- -�":) < 6¥e1:.t9TMffic.7,,_t,i::�.:ho�?iv::.:t-o1,,·-n:t 

Bryum 0).7,,_, "i tdi Ceratodon 0).7,,_0)*1:J_@t� <L "'J t O)iJ�:37 < ts-. 6. 
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bfn� 7 tt!!,r�("c'J! Gnt.:vc -rt'fs:\, \, Buellia frigida DARB., Lecidea sp., Caloplaca elegans 

(Link.) TH. FR. ts: c'vc.J:-? --cmnx;�;h,0 . .:: (J)? t>ll!JllittkrWJttf!�tfffi (69°l'S, 39
°
32'E) vc{ft 

tif-r G 2 :LmlUCvi, 7-;,, -r tf :::z -;,, � P 1 TJ 'Y /� � (J)�iJ�a!> IJ, -t(J) JWJill{ffivc9e� L k.fH-in� 

,�ti: L, 2 tm,�(J)? t>, ** :/ .P'';v .�r� I) (J)ff¥-ivi, g§ T :/ .P'';v�vC:io\, \--cpt�(J) Caloplaca 

elegans (1)7.t:ffl:Lmi!("c'a!> GiJ�, 10 m
2 

vc�-r G ffiifl1a:' i!ioo--C\, \ G. -t(J)ftl!(J) %:ffl;Lm,�(J) t 0) 

viffioo--cJt��ts:!¥¥-i"c'a!>GiJ�, \,\fnt.�(J)�(J)#�n��ooGn, :io-tG< ** 1-? ·/_p n 

��(J)cilJ�mc���nQ�m��G. 

3.2. T;t1 �§b(l)*i��;ffi 

� 2 vc T * 1 -\' �(J)ffms.t:ffl1a:'ffii"". �1$:1¥.Jvcffioo--Cj:��ts:M1=. "c', bf n�vc 2 tm,�vc L 

n�ff¥-in��ooGnts:iJ�'?t-:. LiJ�Lts:iJ�G, 1 :tm,¢.Ui�Jffii"°0 Stand type II vc}i-.r�6Il!l 

t: 19> ? k. Iv ;tk (J) ff ¥-i '"c' � IJ , � 10 m 
2 
(J) }A iJ � IJ 1a:' t --:, . 

:tmj'(ff¥-ivt 1: '? t.:. < f&oo Gnts:n�'? t-:. 

Teoya Islands 

�2 �*1�AK���--ff-�%� 

Fig. 2. Distribution of moss communities on Teoya Island. 

3.3. 1¥9ff�c � IJ 7 J.. 

��' lj!z�, 11h \1:WWlra,�(J) �UL\, \ffi!:t�ftt:vc J: '? --c, 9 .:i. -;; � • * Jv A �7'Jw:(J)M 

1:vi i"°"c'vCffm, :tmj'(m, ilm�(J)�{t1m:¥Jvcl!lt@: � ;rt --C \, \ 0 iJ�, -th Gff¥-i(J)9e1::io J: U 

1:ffvcxt-r G:ilt m�ts:ffl!:t�lz;lvi, JJ(St"c'a!> Q c �*-Gn0. t t>JS Iv, lt�1¥.J-'r-WlvcM 

¥J1$:iJ� r'9 7 riJ�GfflliL, 1=.ffW3Fai(l)mR@1a:'�t-:�fs:\,\.::. ciJ�wJ�"c'SG. �lijvc:iovtG 

��vtj;'ts: <, ffm(J)1:.ffvc�,�tvt%1a:' �Jtij(J)��(J) � "c'fifl 5 .:: c vi if�AJfll§"c·s Qt-: 
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Ji:), fflm�l2SI C v·-c 0)7}(7tvi, 3:. C L--C�WW,11v::.IDnx:� :ht.:.. r 9 7 H::.{j{f¥ L, -t0)!.i�7}( 

ntu[�'it.:..vt.tkv!EL--c, bt.:..t.:..U:L=t!f�ffiv::.�U-.:>.n6-:. cv::.J: IJ, s-01,,vt.f!if!�1}(iJttl!2c L--c 

�ffl � :h vlE lli L --c ff ffi �� ffi � ifMli"" 6 . 

c t Sh, ft 9 7 Hi:f.mID c ]i..jPJv::. J: --:, --C -tO)M;tk�:l:iJtE:::t' � ;h, -t ;hv::.�rc;; L --C7.K5t 

ffiJ�:I: t �t.t: 6 c'S6 5. Lt.:..ilt "? --c, ffffiMlivi�� r 9 7 1-- O)r#4rmv::.� < %:;fffi"" 6-: 

c v::. t.t: 6 iJ \ k 0) 3'l :Lm 0) ffi#4 :J5 {ft t -IE 0) :J5 rPJ ttil Ff�� .n 6 c' s ;s 5 . lZ! 3 v::. Ji.. rPJ c ff ffi 

s 

� 3 ffffiffti�ff:tt!!O)fij{�4:1Jtv:tJiJi!Jt%;fp t JI.IDE� 
Fig. 3. Frequency distribution of slope directions of moss community habitats and wind 

rose (dotted line). 

:Mti1:1f:f.mO)ffi#41i{ftO)?PJlJ!'t5t1ff��i"". 1¥Ift§#4rmv::.¥e�i"" 0Mtii1t:I: iL � < ,  -: .n vie 

m (1963) O)** /' :�l;v:@J, � J: Uti:@J (1968) O)g§:;t /' �''1v:@Jc'O)fm�*a=':c-iz L--c1,, ,0. 

Lil� L, it*il� G 1¥Ift§:JfrPJv::.�u -0 r 9 7 r cfftiO)ffi#4:J5{ftO).J;.0)'*1f*c'StHi, 1¥Ift§:Jf 

&�mv::., it� J: a*#4Im""-c vSJ:v:t:Jey�v::.%:;fff?PJlocO)�Ph�T� � .n 6 h�, ��vt ffift§h� G 

5, itft§k L --Cit#4ffiO)JIIJH::., ?PJll!th-;�pi"" 6 c 1,, 5 jij*�1, ,*5=':1.Jt� G:ht.:... 

�1:E@��m� --c 1,, o::. ":);h,, r 9 7 i- c :I.mMt.t: G av::.±��{lf::�v::. J: IJ, Ji< h� G c' t 

;/m1:0)f¥tE1.Jt7�lft*-0 J: 5 v::.t.t: IJ, h�t.t: IJ tJ:1lt�c'-t.:hh�B'9tj:ti"" 6 J: 5 v::.tJ: 6. -: 5 Ltc. 

��v::.�--::>�ffffilJ:fti0)3t:f.m�lK5ti"" 0 c, ?Ji:O)Q:9":)0) ?' 1' 7
°

v::.tK%i"" -0-:. ch�l±l*6. t 

c J: IJ lK5tffi1Ut.t:.:sL:i.mtPt.t: < t.t:1,,. 'it.:.., 7}(5J-�#��J!O)�JEJ!t0)&�, 1:WMF1=110)* 

m�fflmO)&�v::. J:--:, --C, lJ:f;7iO);j:k��*� ��i)t�tJ: 0. 



No. 59. 1977) 103 

Stand type I vfEJ.K� (�:l:t!ff:7.K{ft:ll!r��tr): vfE7JOc. J: 0 -c�*'.@tJ: ®'.i')±vi i,t\,' vfE � 

.tt, ,j,mi_O):\lEn�l!!IJ{L, .:Z:.O)rai�? 6b Q J:? vc.ff1-in;1=_�1:_� c Lk.ffi!l:tkvc.3£�-t Q, 

£�0)*'.@, �MtJ:7.K% cffi!lmvc. c 0 -cftt &tfftdJ!t--c·s Q, �vc.v:t.1!!18 r, � ? k.lv:tkO) 

ff¥i c tJ: Q, gg;;t ':/ ;7·1v�--c·vi��n;{,tfa <. ct S 0 -cs i iJ � < tJ: \, '· J.Kn;fflf7J(-t Q J: ? 

tJ::ijZffitJ:�:L=t!ffJ.K{ftO):V:!l!!--c·v:t, 1:.W1tJlraiO)mR@t 00� L-C\,, Q c�x. G.ttQn;, �MO)� 

Ant�L\,,. F'!J 7 rO)rffilvc.:¥fn;slJ, .:tO)rn�GffiJ.KL-c\,,Q:v:!l!!ts:.O)f;1 7°vc.�� 

-t Q. -:. .tt �� 4 vc.ffi-t. 

Stand type I 

� 4 Stand type I O)lf)rffiftt:ml 
Fig. 4. Schematic profile of Stand type I. 

Stand type II r· !J 7 HlUffi: ��1¥JtJ:'f1U�� 5 vc.ffi-t. :±c L-C i-:· !J 7 r O)�t;-..ggffi 

vc.ftiJ < ffel-ffi--c·, i-:· !J 7 r 0):1J%1t:15ftiJvc.ff¥in;,�tE-t Q. 7J(%vi}J\,, F' !J 7 HlUffin� GO)�� 

J.Kvc. {Kff-t Q. F' !J 7 r O)��vc. J: Q {&jj!v:t Jt�l¥JYtJ: <, �1tJlrai7.K%�flf:vc.6b <-· i .ttQ 

n\ £�0)*'.@]3tn;��� <, i')±J:O)ff¥ivc.vtW1tJJffl�ff--tt O)iJ��\,,. Ln� L@J±vc.:l:ll[ 

i 0 t.::. E O)@J IJ vc. vi ffi !l:tk 0) ff¥i n �3Eji-t" Q. im ::t ':/ f 1v � --c·a ft t OOl� tt. 3r 1 7
° 

--c· s Q. 

N----

WI\. . i 

/ 
Staod typo Il 

� 5 Stand type II 0)7-,. 'r 'Y "f

Fig. 5. Sketch of Stand type II. 

-----s 
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Stand type III F !J 7 r *i1#ii: F !J 7 r O)*i1#iifffi, it:.vi �,J\ r !J 7 r Tfffivc��i"" 6 

ff�'ia:'t�i"". F !J 7 r vi JI.IP) O):'.q:-VC J: 6 �ti'J>tJ:�� 'ia:' BzlJ9:!: L -C, &:,f Lt �---etJ: \,, S:. c 7]� 

T� � h, ft�vcxt-t 01t5t�{4=, ��Mrfc!,O)*� tJ: ['fflm�lzslvt�?ti:Jitc'J!) 6 c �x.t?h 

0. it:., F !J 7 r O)*i1#iifffi�Mvc J: 0fit�, J!) 61,,v:tY��vc J: "'.) -c, 1t5t�{4=vt� L < � 

1ti"" 0. -:. O)f:.ooft�vi, -JiB!'.vc:§ioo-c:a-��c'J!) 0. 

Stand type IV F!J 7 rJ:{ffi: -{JU'ia:'�6vcjf--t-. i@i��+-t:/-f-_,( - J--;1,0)J,i IJi@i< 

tJ:1, '::BO) JI. �ffivc F !J 7 r iJ\tf;nl{;� hk�ir, :¥i c O)��!kffiO)�iJ�Jtt'.ti¥J¥l§vc�Mi"" 6. 

-:. 5 Lk�{c/::vc:}o1, ,-c, :¥i0)£{ffivctJ 5 7i-')±J:vc�&tJ:BI!�;fkft14fn�ID$:� h0-:. c iJ�J!) 6. 

Stand type 1V 

!&I 6 Stand type IV Cf) 7- 1r v 7 c Wrffim�� 
Fig. 6. Sketch and schematic profile of Stand type IV. 

3. 4. iH.iff � c!: Stand type 

i§ ::t- :/ ;;l';v.lzJ:}o J: �7'" ::t-1 -v Jz;iJ� G 14 GhtdB 190 ,1�0)it*vc £---:51, ,-c, -f O)ril$:'ia:'WM 

«, fiJvc�«t:. Stand type c O):X;jJG'ia:'-th-f ;hO) !J 1 7
°
v::.x;ji"" 0 s5t$--c:-jf--t-s:. c 'ia:'�;2;.. 

t:. (� 7). 

� 7 vc:@:WM1Eft�vcx;ji"" 6-1§. Stand type 0)-!Uir'ia:':VrhirJRc'jf-Lf:.. Stand type II iJ\ilt 

� < 42 % 'ia:' d5oo, I, III, IV 0)/lr&vc�:Pi"" 0. firvc t �«t:.Ji I), Stand type I iJ� G IV""'-

w 

. .. . . . ........ .... 
............................. 

··· ······ ···················· - -

...... .................... 

10 20 30 40 50 60 70 80 90 100 % 

mE1 Ceratodon purpureus community 
� Bryum pseudotriquetrum com. 
D B. pseudo triquetrum - c.purpureus com. 

!&I 7 Stand type c ff ii 3? ,{ 7
° 

Cf)� -f* 
Fig. 7. Histogram showing composition of three moss communities in each of four Stand 

types in 190 stands examined. 0-0: Distributional ratio (%) of each Stand type. 
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cffl!l�·flHl� < tsJ�. if.::., �� 0) Stand type O)q:t--C:·, Ceratodonpurpureus O)�O)ff1', 

Bryum pseudo-triquetrum O)�O)ff1', :to J: rf, fi!u�O)tiitff1!0) �60 Q!Uit�>l<60� 7 vc.ffi 

L-CSQ. 

Ceratodon purpureus 0) � 0) ff1tvi � :7.. !J � r' vc. :to", -c, -t 0) !Uitvi vi c Iv c'�{r. L ts:.", 

iJ\ Bryu,n pseudo-triquetrum O)�O)JF1tviffl!l�{r.vc.{=I:\, ,;rti1Jll L, t§x-fl¥)vc. pfij�O)ti�:t Q 

ff1tn��P--t Qjij{jiljiJ�� Gh0. 

-=- ::> ", --:d-:c¥1*vi, •��-f:"n-tnO)fflmvc.x-t--t Q1t1t��o0-":)0)1[3<YJt.i::151*--c'S Q c 

�x. Q/J�, 4-@vim:ltf!vc.:tovt Q�O)�JJIJ, J: 1J �60$iJ� < :v::lt!!�ft�--tQ-=- c ts:. c:'ri:ii'1H1�� 

� n-c", Q 0)--C:', ��vc. ":)\, ,-cviA,f&O)�M���t.::." ,. 

4.1. l¥111¥�Cl)�;ffiiliiti(�?\,,t 

� 1 vc.ffi � n Q J: ? vc., 5 ::t � �,, 1v � --C:'vi, q:i *$ !11.lllitl:k ri"o :lt!!:to J: rf-f:" 0) ti-5 :lt!!�, -f:" L 

-CJF[$0):kt\f2Jmillvc.%:ffi�q:i:lt!!�iJ�S IJ, -f:"O)fi!u:ltf!�Ft:i10)5J-:fpviti60-CfflitW--c:,s Q. q:i*$ 

tlrfilvc.%:ffiiJ�mitE L -c", 0-=- c vc. ":)\, ,-c vi, ,J,1* (1974) t 1�� L -c", Q. �i@i 40 m �?"f-0) 

,J, 1:.· � � iJ�Jiiw'f--t Q q:i*$1ll�*i@i:lt!!vi, ffi�O)��' �ffvc.J�jfft.i::fflm�1i L -C\,, Qt 0) 

c ,�bh, kO)@�tvc.bt.::. 0 -c�Ji Lt.::.ffffiff1tn�,�tE L, -f:"O)rfil$:lt!!�vc.%:ffiviJAiJ�0 -c 

", Q. -15, :ktlf2Jmill0)5J':ffJ:lt!!,� (�B3, 1966-*3e��*f> vi 1975 � 1 J3 0)���1tvc.:t-o 

",-c, vi c 1v t:'--t�-c�•� L-c", Q tJ\ :k$%n�ffi60-c1t��ts:.M1t--c:·s Q. 

:9cvc.:lt!!%- r 1J 7 r O)�flf:tJ� G, ffi�O)fftE�-r�lli*Q-=- c �jzl!�t-::.iJ�, -f:"0)1¥Jq:i$vi 

:lt!!�vc. J: 0 -c!AJ---C:'vits:." '. q:i*$1ll�*i@i:lt!!tlrfil0):ltf!�--c:,vi, n�ts:. IJ ts:.:ui$--C:'-r�iJ�l¥Jq:i 

L t.::.iJ�, %:fflfflitW:lt!!�--c:,vi, :it!!%- r 1J 7 r �#n�riMJ � n -c", Q c �ts:.� n 0 :lt!!,�vc.:t-o" ,-c 

t �•�O)�itiJ�� <, 1¥Jq:i$vi{lh '. t �� lvT ::t1 -v �--c:-t !AJ�, � Gvc.ff < ts:. Q. --t 

ts:. b �, 5 ::t � �,, 1v � :r-o J: v-T ::t 1 -v � --C:'vi, :it!!%- r· 1J 7 r �flf 0) � --C:'vi, � � l±l *ts:." , 

� L" ,5J-:ffJ0)1itEiJ\ �60 GnQ-=- c �ffi L-c", Q. -=- O)i;tEO)W:fzslvc. ":)\, ,-cvi, ts:.:to�$ 

ts:.:lt!!%- r 1J 7 r �fzsl, £�0)�J:1�1¥J�fzsl, -f:"O)fm�fzs!O)�ttvc. J: "? -c �:wive� n Q�� 

--C:'SQ/J�, m�,�vC.:to\,,-Cvi{XO)J: ?VC.�x_f.::.\,,. 

mtiO)ffi�vi, -�vc.�tt1¥Jvc.ffi�Jt��i1:�t.i:: c'O)�ffi, �Mvc. J: 0 -c %:ffi�iJ�:!Jt:k� 

h0�, -f:"O)., a, l](KJ:IJ, if.::.�O)�•Ktt•L�-�;fl,Q"4:,0)c�x.GtLQ. 5::t 

� �''1v�:to J: V'T::t1 -v �-cu, 71(:r-o J: v-,�O)f'J=fflvi ;:::.' < Pt.i:: <, 3:.vc.avc. J: Qt 0) c�x. 
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Gh6 .  �®�:ttgtO)�--�-flK l 0 c , A�, �KM�ff���M-t 6 K� 6 A�� 

t --::>Avi, �t�tJV'.J • G*O)jj�vc�r:p L, �tto l Uffi, tJ: l. , UiffiffiggO)AiJ; C' <  i hvc.� 

< .  -t L til!i* IJ O)Avi, �\, , --c t -t-rZ--CiJ;�-·-e LiJ•tJ: I, ' . 

r:p�$1-UJlliWt�:f.tgvi, -lO)�:f.tgvc.%:;fpO)� c 1. , 5 � �M¥iiJ;cb 0 k. c fR%:-t 0 c ,  ·�O) 

�ffvc. c 0 --ctff�{lf=O)}'[:ttgtJ\il� L --c 1. ,  0 t-:66, ffi cb 0 1. , vi�tJ5""'-0)ff¥iO){�ffl�Mviltftt 

Ef1�£ --ecb IJ ,  � O)�:ttgO)ff¥i��vc. Lt , -l0)5$:ttg�""'-O){�fflvi , ��Ji 1.: --c� � -t � 

��til!i�r:f:tiC., c -t 0Avc l 0 t, �:l:O)fill�ff�iJ;�M� hmtc. c �·;t 0 � c iJ;/±1* 6 .  -

J5, *$0)j(rlf2HoJ210)ff¥ivi�66 --ciU� --ecb IJ ,  iJ ,6 5 1.: --c EI cO)�-$-�f.l� L t 1. ,  6�� 

--ecb 0 t-:66, m�O)cb oM�ffO)A*vtPtJ: < ,  r:f:t�$0)%1ffffi¥i:ttg�""'O){�fl�Mviill• 

--e,:b 6 5 C � *- Gh Q .  i ts:, vt 0 L --c � < 9eji L k. C vi � I, ,.1, ,ff¥ivc l "? --c %:;{ff � h --c 

1. , 0** :/ .f 1v�iJ· G O)M�ffO)ift*vi, a,H , tJ:tJ; G t  #a�O):rftEtJ;*� tdl c  tJ: IJ ,  �vi 

1J m•c'cb 0 k. c·cb6 5 .  

ttl::f.tg;M- r' !J 7 I- �{4=��� � �t-:}'[:f.tgO):;(ftE�fiJ� C L --C ,  � G vc.M�ff� �·l1:5f0) 

ift*iJ;�� Ltdia*, %:;{ffO)�iEiJ;� 1.:t-: c �x.tc. 1. , . 

4. 2. lHiff�c!: 1tli�JJ1tr 

:t}EE (1963) to l Uti� (1968) vi, -th-fh*:::t :/ ;f1v�iJ, G 40 :ttg,i#:, 5:::t :/ tl11,-�iJ, 

G 30 :f.tg,i#:O)ffffiM¥i�'fif:f.tgO)flj{i4J5{:vjJlU%:O)iia*, ffiil!ii4irovC�r:f:t L --C l. ' 0 �  c �t�� L,  

-lO)!J:lzsJ c L --C ,  Lf�O) B MiJ; r' !J 7 I- ��iJ, L, M�vc.�tfftvt%�{4= c mll!t��*- 6 � 

c vc. l 0 t 0) c MUW Lt  1. ,  0 .  �� t 4-@ 0) 5 :::t ':/ Jl11,-�:t:o l U 5- :::t 1 -v � O)  �1tvcto1. , 

--c , 1::ic=,8;;0)1JlU%: c ��vc., ffiil!ii4 ffiivcff¥i�ff:ttg1J;� 1. ,  � c �1ilfi L, JJ:lzslvc --::>1. , --c t 

tototrh��O) J!M�fflt-:. LiJ •  L,  ��O)M.] 200 :ttg,i#:0)1JlU%:O)*s*, {ii4J5fftO)�[!t%:;{ff 

vui,  fi1=.B;;vc. l 6 *s* c viiJ•tJ: IJ O)il§J\iJ;ii66 Gh, ��0)-�vc. l IJ ,  JJ:lzsl�vc--::>1. , --c 

t l lJ 001ilKmOO Lffl 0 c �x. Gh0 0)t, � � tkk.k.U� IJ J::� 0 � c K-t 0 .  

ffffiM¥i�ff:ttgO)flj{ffetjj{ft%:fffvi, � 3 vc.7,R�  h 0 l 5 vc., ffiil!ii41miJ;m: t � < 24.4 % 

� 1566, il!iffetlii 18.7 %, �til!ii4lii 17.6 %, �ti4lii 9.3 % c Jl�?X�:Y L, 515* IJ O)i4ffiivc.� 

�-t 0ffi�1J;J! Gh6 .  

fiJ� Lk. l 5 K, Jffi�O)�A�tcb 0�** 1J O)AK l 0 --C, ffiggjj�K;M�� hk. r' !J  

7 Hi, *��[!tO)J::�vC.#0 t�M � h  -C l. \ < .  12Jj vC. tJ: 6 C B  r!stiJ;fJ: < '  - B  r:f:tcb G(1) 

0JJ1q11J, G::t�:YttJ;�M� n 0��vc.t.c 0 /J;, �mlvi1ix� c L t{J£ < <� < --c t  s
0c l*J7'f-) , 
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:%ti0) .7,l.vc J: Q-t-53-t.,d!!k�vi c :"J -c i.,  ,WJ�W*tJ:: 1.,  ,. c -=.  6 iJ\ �m (1964) � LoNoToN 

and HoLDGATE (1967) G O)�:%®t0) iJ1,ill.Uvc J: Q c ,  ::;t��ltiJ�� t � < tJ:: Q �ti:p�� i:p,G 

vC , 1iFa,�vCvi:Lif!�ffi� ::z Jr O)�ffiO)ml/tiJ�� L, < � <' 30°C � < vc t tJ:: Q -:.  C iJ�¥1l� � 

n -c i., ,  Q.  -:. O) _:_ c vi B IPJffi c B �ffiO)ti/t�iJ�, �r11tvc::k � 1.,  , _:_  c �ffii"" t 0) -c-s IJ ,  r' 

9 7 r O)rA!RWM�, B MO)�;WJC J: Q 'c'S6 ? _:_ c i;��£vc =f;t!lW* Q.  ��' r' 9 7 r 0) B 

1PJffi-c-vtrMt� 1-, -c,  Jtil�vtvr L < �r 1-, -c 1., ,  Q�i:t-c- t , B �oo-c-vi vf c 1v cJtir L tJ:: 1., , -:.  

c iJ�ll� � n Q .  

_:_ 0) J: ? vc L -C,  f' 9 7 r O)f@tFa,�vC B M��vt Q ffivi, �tiJ� I? m ffi  c tJ:: IJ ,  ]l O) ra,;'@,* 

vc�M*�� n Q 7.K53-vt, ffffiff¥i0)�1f��-*- Q t O) c �-*- G tL Q . -ti, r' Y 7 r t;�% 

nlt � n�--t1., ,:Lif!:Mvt, IZJ 5 iJ� G t  :"J il�iJ�bn Q J:  :"J vcmg§#4ffi-c-s lJ ,  )¥1., , r' Y  7 r ffivcSf 

fii"" Q t.:2sb, r' Y 7 r 0)1&j!vi :PtJ:: < ,  �MFai vcbt.: "? -c�/tO) Jt-5}-t;�Jliml¥Jvc**ft� n Q 

-:. c t;�;M�-c- � J: :"J .  j: t.:gg, �tgg#4ffivi:Lif!:Ml¥Jvc�::P L 00 t ,  1¥Jggffetffivc¥ t: Q -:.  c iJ� 

w.m � n J:  :"J .  mffivt r Y 7 1- O)*iiifflil�&�--t Q -=.  c vctJ:: IJ ,  ��vt .EHf c " ' *- Q t;�, rMtM 

vcff "?  -c r' Y 7 r *ttlmvi#4ffiJ:fITTvc1&j! 1-, -c 1., ,  � ,  -�l¥Jvcvt-�l¥JtJ::7.K53-�� Lil�M�-c

� tJ:: 1., ,  _:_ c vctJ:: Q . tJ-J:O) J: :"J tJ::�-*-ti-c-, :�f� IJ O)ffetffiO) Jt5J'�flf:vt, $�vc tJ:: Q -=.  c vi 

1., , :"J j: --e t tJ:: 1., , . 
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