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Introduction 

Fuji, one of the most beautiful mountains facing the Pacific Ocean in 
central Japan, is a dormant volcano. The first eruption occurred in 781 A. D., 
followed by series of eruptions in 800, 826, 864, 870, 937, 999, 1033, 1083, 
1511, 1560, 1700 and 17071

). Owing to the repeated eruptions, the vegetation 
of the upper part of Mt. Fuji at the present time is unstable and occupies 
bare land over 2600m-2800m elevation. The barren area is mainly composed 
of new basaltic lava-flows and in the upper part, of pyroclastic ejecta2

,3). The 
latter consist of volcanic bombs, scoria, lapilli and coarse ash. The tree-line 
is estimated to lie from 2300 m to 2750 m elevation. The tree-line as here 
defined, means the upper limit of the distribution of the Japanese larch (Larix 
leptolepis). Between the upper barren area and the tree-line, the zone of 
alpine vegetation is developed. In 1911 Prof. B. HAYATA4

) called this zone 
"the Salix-Alnus region and the higher grass region". But the present author 
treats this zone in this paper as that of "the alpine vegetation". The most 
striking fact is that there is no dwarf Siberian pine, Pinus pumila, on Mt. 
Fuji. This species is commonly distributed and often forms impenetrable 
thicket in the alpine zone elsewhere in Japan. In addition, alpine plants are 
very poor in number of species. The vegetation on the upper part of Mt. 
Fuji presents a remarkable simplicity, but the plant-communities are not uni­
form, as they show different constructions in species depending upon such 
conditions as the volcanic construction, the topography, etc. Among the higher 
plants in the alpine vegetation, Alnlls maximowiczii, Salix reinii and Poly­
gonum weyrichii var. alpinum are commonly found. In general, these species 

----_._---

1) TSUYA, H. (1955): Geological and Petrological Study of Volcano Fuji, V. Bull. Earthq. 
Res. Inst. 33-3. 341-382. 

2) 1iACHIDA, H. (1964): History of the Volcano Fuji and its outskirts by Tephrochro­
nology. Chigaku-zasshi. 73-6. 337-350. (in Japanese) 

3) (1965): Geomorphological map of Volcano Fuji. 
4) HAYATA, B. (1911): The Vegetation of Mt. Fuji. 95-101. 
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are often found on new volcanoes in Japan. 
This paper consists of two parts:-1. the first part IS a phytosociological 

study and, II. the second part deals with the geographical distribution of the 
higher plants on the upper part of Mt. Fuji. 

The writer expresses his sincere appreciation to Emeritus Prof. Dr. M. 

T"HE\y,\KI for his kind direction and ever-willing advice. 

1. Phytosociological Study 

The alpine vegetation, occupying a zone averaging ~OO m,.....,300 m wide, 
is poorly developed and lies between the tree-line and the upper barren area. 
The alpine vegetation is mainly divided into two associations based on the 
edaphic conditions :-one association is represented by the herb, Polygollllm 
weyriclzii var. alpinum, and the other, the shrub, Alnus maximO'"LL'iczii. 

1. The association of Polygonum weyrichii var. alpinum 

This association is widely distributed as a part of the alpine vegetation 
of Mt. Fuji. Beside POlygOlllllll 2ueyric/Zii var. alpilZIIIll, Salix reinii, Arabis 
serrata var. sen-ata, Stella ria nipponica and Artemisia pedll1zculosa are often 
found, but they occur in scattered fashion. The present association is composed 
of the following four sociations:- a) Polygo71uJJl weyriclzii var. alpinllnl-, b) 
Astragallis adsurgens-, c) Salix reinii-, and d) Polygonum cuspidatum form. 

compactu III sociations. 

a) The POZygOlIllllz 2ueyriclzii var. alpinul7l sociation 

This sociation is the commonest and most representative one in the alpine 
vegetation of Mt. Fuji. It is developed from 2300 m to 2800 m elevation, 
and shows some differences in sociological composition. In the highest part, 
POlygOlllllll weyrichii var. alpiJlwn is dominant and accompanied by a few 

individuals of Stella ria nipponica. At lower elevation, Salix rein ii, Arabis 
sen-ata var. serrata and Artemisia pedullculosa occur, and generally the degree 
of plant-cover increases. 

[1. a] belt-transect (~O x 1)m2 POlygOlilllU weyrichii var. alpimlnl sociation 

The result of the phytosociological analysis of the [1. a] belt-transect at 
2500 m elevation on Fuji's northern slope is shown in Table 1. 

b) The Astragalus adsllrgens sociation 

This sociation belongs to the PolygOllUm weyrichii var. alpinlll1l asso­
ciation. It is composed of almost the same species as the Polygomlllz weyrichii 
var. alpi7111m sociation, but Astragalus adsurgens plays an important role. It 
is developed at about 2400 m elevation, where gravels prevail and where the 
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TABLE 1. [1. al belt-transect 120 X 1) 1112 Co\'er degree and frequency of the 

plants in the PolygoJl/IIJ1 wcyrichii var. alpiJl[/1It sociation 

I listancc (111) 

461 

Species 
1 :; :l .j :; Ii 7 K ~) 10 II 1:; 1:1 H I!) Hi 17 Iii 19:;0 Freq. C. v. 

l~i ) 

l'O/ygOlllllll ',,-eyrichii 
var. a/1),nlllll 

Salix reini, 

.Irlelllisia j)edllllclIlosa 

.lrabis serrata 
var. serrata 

Stellar/a ni/)/)Olliell 

1 I 1 I 

+ 
+ 

+ :; 1 1 75 5:IK 

+ ,15 17!) 

10 

10 

+ 10 

substratum of this soiatioll IS not III such an unstable condition as III that of 
the former sociation. 

[1. b] belt-transect (20 xl) 111' .1strag;alus adslIrgcl/s sociation 

The result of the phytosociological analysis of the [L b] helt-transect at 
~·l()O 111 elevation on the northern slope is shown in Table 2, 

TABLE~, JLhJ belt-tranSl!cl ::20xJlm' Con'r degree and frequency 

of the planb in the • hI raga/lis adsli rgl'IlS sociatioll 

I lislance (1ll1 
:; :1 <I :; Ii 7 K ~) 1IIIL I:; l:\ 1-11!) Iii 17 Iii 19:;0 Freq. C, \'. 

Spccics 

.1sL,.(/,!!:allls ads{(J).{CIlS 

.lrahis serra/a 
var. serra/a 

I)O/yp,OllllIJI "lI:,'t'yri('/Jii 
var. ,11/)/1111111 

+ 

.Irlelllisia jwdllll",,/osa 1 1 

1 + 

c) The Sali.c relllil sociatioll 

1 

1 

-I -, 
" 

-I 

((", 
III J 

75 

li() 

:;() 

III 

;) 

1;~5 

7S 

7S 

~S 

-,-
~-) 

In general, Salix rcillii is scattered in the upper fringing zone of Betula 
l'rlllaJlii- and Lari.r lej.>to/epis forests, often forming the pre::;ent sociation. 
The willow in question shows the creeping form and attains a height of :.20 cm. 

The elements of this sociation are almost the same species as enumerated ill 
the former sociations, 

[1. c1 hdt-transL'ct (~() I) m~ SalLr l"l'IJI// sociatioll 

The result of the phytosociological analysis of the ll. c] bdHrallsect at 



TABLE:1. 11. cJ belt-transect (:20 X 1) m~ Cuver degree and frequency 
uf the plan ts in the SalLe rcinii sueiation 

Dislance (m) 

Species 
.) :l .[ 5 (i 7 H ~) 10 II 121:11115 Ui 17 lH 19 2() 1"re4. C. V. 

(){,) 

Sali.r reiJlii 

l'ol.l'gUJI II III clIsj)idallllll 
form. UIlIlj)(fcllIlJl 

.llIlIlS IJlaxinu)'lcic:::ii 

])O/ygoIlUIJI 7.~'eyri('hii 
var. ali'iJlIIIll 

I,a ri.,. It' j)/ole/)is 

:lral>i" serrala 
yar. serrata 

:1 2 

:1 

-\ 3 1 1 2 

2 

-I-

:.!450 m elevation on the northern slope is shown in Table :L 

[1. c'l belt-transect (20 x 1)m2 Salix 1"C111i1 sociatioll 

50 675 

20 2!i:1 

-I- 1" 11:1 

15 75 

[) :25 

5 

The result of the phytosociological analysis of the [1. c'l belt-transect at 

:.!500 m elevation on the northeastern slope is shown in Table 4. 

TABLE·!. 11.t:'J belt-transect (:20 X fl me Cover dcgree and frequcney 
of the plants in the c)'ali:r reinii sueiatioll 

Distance' (111) 

Species 
~ :11 5 (i 7 H 9 10 11 12 l:l 11 15 l(i 17 Ul 1~1 20 Frc<j. C. \'. 

(;: ) 

Salix reiJlii 

j)()/VUUJlllJ)[ 'H'(!\'J"il'hi, 
• <"> var. ai/lillllill 

.lrlelllisia j)l'llllllcIII()sa 

.. \ rahis serrata 
var. sl'rraLa 

I I ~ .) r- :1 1 1 

+ 

-I-

d) The Po/ygollliln cllsj)idatlllll forma compactulIl sociation 

70 

~() 75 

5 

In general, this sociation is distributed on wastelands of the montane 
district in central Japan. However, it is sometimes found in special sites such 
as on the upper part of recent volcanoes like Mt. Fuji and others. On Mt. 

Fuji the sociation, in which Po/ygOl1l1l1l cwpic/atlllll form. compactulIl is domi­
Ilant occurs in two associations. One is developed in the alpine vegetation as 
mentioned above. It is distributed from (:.!OO() m~) :.!:300 m to ~500 m on 

tIl(' Ilorthern ~lope alld the sociological cOllstructioll IS ~illli1ar to that of the 

J ){)Iyg'ol/ //)11 'll 'I~'\'rl(," II yar. ([IIJII/I1I11 social iOIl. That IS the 1 ){)I.W!,·OIl 1111/ (,If.IjJI­

datum form. cOllljJ£lctlllll sociatioll ill the alpine vegetatioll. The other is found 
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111 the Cirsilllil j)llIj){(ratlllll association. developed at 1~()() J1l to ~O()() III Oil 

the southeastern slope. This slope was severely influenced by fall of ejecta 
from the great eruption in 1707. Due to that eruption, no forest has developed 

even at present, and the vegetation superficially resembles the alpine one. How­
ever the components of the latter sociation are quite different. the important 

elements being represented by Cirsilllt/ j){(rpliratlllll and Cwnpwwla punetata 

\·ar. l/OJldoeJlsis and accompanied hy lower montane plants. 

[1. d] belt-transect I~O x 11 m" POiYP;Olllllll cll.Ipidatlilll forma COllljJClctlllll 

sociation 

The result of the phytosociological analysis of the [1. d] helt-transect at 

:2150 m elevation 011 the northern slope is shown ill Table 5. 

TABLE 5. [1. d] belt-transect 120 X 1) m2 Cover degree and frequency of the 

plants in the POlyglllllll1l cilspidallllll {arm. colllix/ell/ill sociation 

Distance (Ill) 

Species 
1 :! :l ,1 5 Ii 7 K 9 lOll I:! l:l 1-1 15 IIi 17 IK EJ:!() Freq. C. \', 

(;:) 

I'oly.v;UillI ill olsl,i<1a/ II iii 
form. ('I!!ii/'ac/II!!! 

j)()/YU·()lllflll '(c('\''-;C'';; 
L , .... \,<lr. a!l)i~llllll 

Salix reillii 

.Ira!>is serra/a 
\'ar. s('ITala 

., 
-1' " .) 

i 

2. The association of Alnus maximowiczii 

~ :; f)~ Ii l:l 

III 175 

: ~() 1511 

15 ')r. 
~" 

One of the remarkable plant-communities of the alpine vegetation developed 
on the lava-flow is mainly represented by the llinlls mil.rimow;('zii association 
from ~400 m to ~700 m on the eastern slope. The height of the shrubby 

alder is about 50 cm. Although the alder is the principal species. Lari.r 

lCj)tolepis and Salix reillii sometimes occur in the association. /\ ground 

flora occurs which differs both in the degree of plant-cover and in the kinds 
of species when compared with the POiygOlllllll wl'yricliii var. alpilllllll associa­
tion, It is to be noted that Mt. Fuji is the southern limit of the distribution 

of Alnus IIW.rilllO'lt'l('zii. The present alder community ill the needle-leaved 
forest zone on Fuji was reported by the present author l

' in 19f)(). 

[~. a] belt-transect (10 xl) m 2 "1 hillS ma.rilll()'wic::::ii sociatiotl 

The result of the phytosociological analysis of the [:2. a] helt-transect at 
~500 111 elevation on the eastt'rn slope is shown ill Table 6. 

I) TlirrY.\~L\, !\L iIIII;,;:: \ 'pp"r dl'('idIIOll' l)r()ad-ll~avl'd ion',1s or ~II. hlji. ],11(,111. Fae. 

,\,,1'. IIukkaido l'lli\'. 6 1. ,L~-'I'L (in Japanese) 
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'L\BLE (i. I~. al belt-transect' 10 Xli m" Cover clegree and frequency 

of the plants in the :I/IlIlS lIIa.rillf()'wiczii sociation 

Distance (m) 
~ :; .\ 5 Ii 7 H 9 10 Freq. C.v. 

Species (s; ) 

.IIIlIlS }Jlll.ch'10'll,IC.::' ii :~ S 1 :\ \ :; ~ I lOU ,InS 

Sali.r reinii ., m 575 

( 'assio/'c Zvcoi'o<iiui<io' " 51) ~75 

1..ll'i.c lei'/ol,,/,is :H) 150 

,ll'/Clllisi,l jJ('(lllll('ulosa I :\(1 jO!) 

I.... .. 'allssur('ll fl-lj)ler(/. -I 1 :lO too 
Solidaf!,o 'i'ir<~'a-alln'll :lO III!) 

yar. ieio('a 1'/'<1 
f 'h,l'l1(}(/{)('(' lIij)i'OJl/("U ~II 511 

/ )('sdl<lIIl/'sia .fle.rllosa ~II 50 

Fcstu('({ Ut'illll ~() 5() 

('al'e.1' o.l'yandl'a ]() 511 

II. Geographical Distribution 

The geographical distrihution of the plants growing in the alpine vegetalion 
lS here treated from the view-point of the distribution-types according to the 
1 Il'LTf.::-\ll and T\TC\\',\KI" systems. The unit of the discussion is based on the 

species, The following table enumerates the species found in the alpine vege­

tation and their distribution-type followed hy the arrangement using Oll\U's 

classification::' I , 

T,\liI.E 7. Families, species and distribution-types of 

the alpille el~ll1ents 

Family 

Ly cOl'ud iaceac 

()]lhiugl""sacc<le 

Bcl u laLTa(' 

/'.\'('()/,udilllll sd,I,~'(J Lli'\~. 
\'ar. aj>j)reSSII))1 DE.'-j\-. 

IJ()ll~\t(·!till)}1 f{llln'olafluN ~\~CSTH .. 

!io/I:\'chililll /lIlIal'ia SWARTZ 

Soli.!' /'t'illii FR.\~Cll. cl S.\\'.\'!. 

A lllflfS 1f1£l.t"illl(F{I:.'i(";::ii C,\LL. 

Disl ribuliol1-1 y pc 

sp. Circumpolar 

(:irClll11po\ar 

Cosmopolill' 

.I<lpant>~l' 

Ea~!('rll .\~j(lli(· 

\) IleLT(.:~, I·:. 1,I!C7-1 ' 1:;lli: Flora or KaIlltl'llatk" ,mel 11ll' .\elj""'l'nt Islands. I-I\', 

'1'.\'1 L\\',\EI, \\. 1!11;:i!' 1I,I1ll'nia . .\0111' I:,,,' .\.",1'. II"kk"irio \·"i,. :;:! pi, .~, !::I_ 1!lll, 

:l) ()II\\,!, J. ,1(1,,7',: Flo!';, i,l' J"pan, l'll'ridol'h\'la, 

1) 1\ !)li5): Flora of .Iap'lll, n',·. "d, 



PolygnnaL'cal' 

l'aryuphyllaceae 

( :ruciferac 

I_l'gulnin()~al' 

I':rinlccap 

TilE ,\LI'JNE \'EGETATIOJ'o.: ()F ~lT, Fl:JI 

l'olygOllll1ll ',,'eYl'iehii FR, SCll!v1. 
\'al'. a//);IIIIIII ,\1,\:\11\1. 

Sidlarill lIi/'j)olli,'(/ 01lWI 

,II'£I/>is sel'l'ala FRANCl!. ('t S,\ YXI'. 
yaT. scrrall1 

... lstn.lp,alus £ldsurgcJIs P.:\LL. 

,Is!nl,,,a/lis lIIelllbrallaei'IiS BUX(;l'; 
\'al'. obillSIIS l\IAKI.\iO 

I ["dYSlll'lIlII "i"ioides TCRCZ. 

Cassioj)£' ly,'oj'odloides D, ])OX 

l'hy/{od()ce Hlj'/'()I/iea :\1.\KIXO 

\ T,u'('/JliIUJI ,(.'ilis-idlu'£l LI~N. 

'P, Japanese 

Japanese 

sp, Japanese 

Ea~tern !\siatic 

sp, Eastern j\siatic 

Eastern .Asiatic 

~orthern Pacific 

Japanese 

Circumpolar 
!\siatic-\\' estern 

465 

()co hane haecal' nos,lmiakia rossiell FEDTSClJ. et FLEl{()V l\lnerican 
(~()lllJl()sitac 

Cypnal'l'al' 

(; r:lTl1iIl('al' 

J L1nCICC~Il' 

"1l'telll iSlll /Jed 1lIleu/osa l\11(), 

('a!'i',r {),[:Y£lnc/I'll KUDO 

('are,1 S!I'!I<llltilll lC!{j\)lCll. l't S,\\',\T, 

, I g'['O st is jlaceida 11,\CI" 

I )es,'l'(IIJ1/'sia j/("L'II{)sa '1'1([1\, 

I,II~II/ll oli,,,aJltlw (;, S,\)..r. 

Japanese 

,\Siatic Pacific 
Northern ,\siatic 

Pacifi .. 
Japanese 

Cosl1lopolite 

;'\"rLhern ,\siatic 
Pacific 

As shoWIl ill the above table, the total Ilumher of species of higher plants 
IS only ~ 1 [(:'presenting III families, Among them, 'Botr ... \'cliilllJl laliccolatlllJl 

IS very rare ill Japall. /lsfraga!/{s adslIrg(,Jls is found ill a rather limited 

TABLE H, j)istribution-types and the alpine species 

Distrihutioll-type Species 

Japanese .. '-)'f..dix relllll~ j'olyp,:OJllllIl ''{('('.vrichii \'a1'. alj)iJlu}}l, 

S!I'/(lria II ij,j)(JlIic(/, .Ira;'is S(",!",./" var. serrata, 

['/iy/!o'/o('l' II i/)i)()11 i"", . Irl,'lIIisia J",dllllclI(osa, 

E(\~tern Asiatic 

C"sl1lujlolill' 

~()rthern L\'~iati..: Pacdlc 

,\siatic-\\'cstern .\Ilwrican 

Northern Pacific 

,\siatic Pacific 

. \,~F()s/i::. .thln'ie/a 

~ I III II S 1JIa.riolo'u'ic::.ii. ~ ls/}"((v,'dlll:'i adsllrgJ..'II.~', 

. lstrap:a/u S Illelllhr<llldc(,llS va r. ()bt [{ Sil S, f {C((\'SU I'll JJI 

;:' {'c/oides 

[.yeo/HJdiItOl s('ia,!!,u va r. ([ jJ/"·/','ISlf.JlI, I Joi/Tell il!)11 

lall('/'()/a/tIlJl. \ "'an'Illil(}1l ','ilis-it/({('u 

/ Io! Iych ill III IUIUI rill, j.)e.'iciJtIJllj)sia //l'.I'II()Sa 

C'are.l' s/('}/(ultha, tu-::.u/u OZi.u;dJlllia 

!Ios('iJllia/'/a r{)s,",i('([ 

(:""sio/>t! (,woj,o,/ioides 

(~{[n'f (J.l~Wllld/,(1 
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number of localities in Japan. It is very curious that Empetnml lligrlllJl var. 
jajx)}Iiculll is not found Oil Mt. Fuji, for it grows commonly on other volcanic 

mountains in Japan. 
The following tahle shows the Ilumber of geographical distribution-types 

and the species. 
There are no endemic plants, except for one variety- /1 rabis serrata var. 

serrata. From the view-point of plant distributioll, the Japanese element holds 
first rank. Of this only c lrtclJlisia jxdullClilosa is limited to central Honshu. 

The Eastern Asiatic element is represented by 4 species. I-Iowever, if the 
Northern Asiatic Pacific and the Asiatic Pacific elements are taken into con­
sideration. the number of species in this category is 7. In addition, if the 

Northern Pacific and Asiatic-Western American elements are added, the number 
becomes 9. Quite unexpectedly, the Circumpolar clement has only :1 species 

and the Cosmopolite element only 8 species. 

1. Tn l1w alpinc w'gl'tatioll of \Tt. Fuji. there :tre thc P{)~vgnl/llJJl 7('ey­

rie/lii var. alj)illlllll- and the .'l/lllls llIil:l'iIll(ywic.zii associations. The former 
is mainly developed on the ejecta ane! the latter on the lava-flows. 

8. The PnlYl!:nll IIl11 "Z()(W'ich ii var. alpi1ll1 III association is composed of 
the Pn(vgOJ/ll1/I 'u.'cyrichii var. alj)illlllJl-, the Astragalus adsllrgells-, the 

Sali.r reillii- and the PnlygOlllll1l clispidatlllJl form. cUfJlpactulIl sociations. 
The common elements found in the four sociations mentioned ahove are Pn1."1'­
g'mlll1ll '1('cyrichii var. aljJim.{II/, ,,",'ali:r reillii and Ara/Jis sen'ata var. serrata. 

:1. The /11J1l1s 1I!{l.rill/(rwiczii association is typified hy Salix reiJlii and 

Lari.r leptolcpis beside the dominant alder. All show a shrubby form. Scat­
tered among them on the ground are Cassioj)c Iycopudinides, Phyl/odocc Jlip­
j)mlica, etc. 

,1. Alpine plants of the alpine vegetation of Mt. Fuji are few in number 

and have 110 endemic plants at the species level. From the view-point of plant 
distribution. the Japanese element maintains first rank 
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M. TOHYAMA Plate I 

Photo 1. PolygomuJt weyn·chii var. alJ)inulIl. sociation 
on the northern slope (2600 m) 

Photo 2. Polygol/. lIl1l. weyrichii var. ol/)illU III on 
the northern s lope (2450 m) 



M. TOHYAMA Plate II 

Photo 3. Astragalus adsltrgens on the northern 
slope (2400 m) 

Photo 4. Arabis serrata var. sen·ata on the northern 
slope (2450 m) 



M. TOI-IYAMA Plate III 

Photo 5. Sali.x l"eill i i on the northern slope (2450 m) 

Photo 6. SaLi.T r eWIl sociat ion on the northern s lope (2450 m) 


