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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 1707Y. 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 ejecta®®. The
latter consist of volcanic bombs, scoria, lapilli and coarse ash. The tree-line
is estimated to lie from 2300m 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. HavaTa® called this zone
“the Salixr-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, Alnus maximowiczii, Salix reinii and Poly-
gonum weyrichii var. alpinum are commonly found. In general, these species

1) Tsuva, H. (1955): Geological and Petrological Study of Volcano Fuji, V. Bull. Earthq.
Res. Inst. 33-3. 341~382.
2} MACHIDA, H. (1964): History of the Volcano Fuji and its outskirts by Tephrochro-
nology. Chigaku-zasshi. 73-6. 337~350. (in Japanese)
) — ——— (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:—I. 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.
Tarewaxt for his kind direction and ever-willing advice.

1. Phytosociological Study

The alpine vegetation, occupying a zone averaging 200 m~300m 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, Polygonum
weyrichii var. alpinum, and the other, the shrub, Alnus maximowiczii.

1. The association of Polygonum weyrichii var. alpinum

This association is widely distributed as a part of the alpine vegetation
of Mt. Fuji. Beside Polygonum weyrichii var. alpinum, Salix reinii. Avabis
serrata var. serrata, Stellaria nipponica and Artemisia pedunculosa are often
found, but they occur in scattered fashion. The present association is composed
of the following four sociations:—~ a) Polygonum weyrichii var. alpinum-, b)
Astragalus adsurgens—, c) Salix reinii~, and d) Polygonum cuspidatum form.
compactum sociations.

a) The Polygonum weyrichii var. alpinum sociation

This sociation is the commonest and most representative one in the alpine
vegetation of Mt. Fuji. It is developed from 2300m to 2800 m elevation,
and shows some differences in sociological composition. In the highest part,
Polygonum weyrichii var. alpinum is dominant and accompanied by a few
individuals of Stellaria nipponica. At lower elevation, Salix reinii, Arabis
serrata var. serrata and Artemisia pedunculosa occur, and generally the degree
of plant-cover increases.

[1.a] belt-transect (20 x 1)m? Polygonum weyrichit var. alpinum 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 adsurgens sociation

This sociation belongs to the Polygonwm weyrichii var. alpinum asso-
ciation. It is composed of almost the same species as the Polygonum weyrichii
var. alpinwm sociation, but Astragalus adsurgens plays an important role. It
is developed at about 2400 m elevation, where gravels prevail and where the



THE ALPINE VEGETATION® OF MT. FUJI 461

TABLE 1. [1.a] belt-transect 20X 1)m* Cover degree and frequency of the
plants in the Polygonwm weviichil var. alpinuin sociation

Distance (m)
1 23 4567 8 91011121314151617181920 Freq. C.V.

Species (50)

Dolygonum weyrichii 111 11 L2 9 | 14+ 21 1 L 75 538
var. alpinum

Salix reinii 1 4+l 11 1 1+ 1 45 175
Nrtemisia pedunculosa - g 10
Arabis serrata 4 4 10

var. serraia

Stelluria nipponica + + 10

substratum of this solation is not in such an unstable condition as in that of
the former sociation.

[1. b} belt-transect (20 x 1) m* Astragalus acdsurgens sociation

The result of the phytosociological analysis of the [1.b] belt-transect at
2400 m clevation on the northern slope is shown in Table 2.

TaBLE 2. [1.b] belt-transect 120x 1)m?* Cover degree and [requency
of the plants in the Astragalus adsurgens sociation

Distance {m)
2834567 8 910111213 14151617 181920 Freq. C.V.

Species (o0
Nstragalus adswrgens 111 1+ 1 31 1 L4 1 31 75 25
411'u/u‘.\’vzlx;).'1;{1‘/’4;”“ 41 | oA | 4 60 75
s sl R
NArtemisia pedunculosa It 10 26
Salix reinii 1 5 25

c¢) The Saliv reinii sociation

In general, Salix reinii is scattered in the upper fringing zone of Betulu
ermanii— and Larixv leptolepis forests, often forming the present 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 in
the former sociations.

[1.¢] belt-transeet (20 1hn® Salix reinil sociation

The result of the phytosociological analysis of the |I.c¢] belt-transect at
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TABLE 3. [L. ¢] belt-transect (20x 1) m? Cover degree and [requency
of the plants in the Salix reinit sociation

Distance (m)

1 2345 6 7 8 91011121314151617 181920 I‘req. C. V.
Species (S6)
Saliv reinit 32 4+ 1 3 11 1 12 1 50 675
Polvgonunt cuspidatum 3 | 1 S0 963
form. compactumn
Nnus maxvimowiczii 1 2 4+ 15 113
Polvgonum 7('(3\'/'1}'/)[1' 1 1 1 15 75
var. alpinum
Larixv leptolepis 1 5 25
Arabis serrata 4 5

var., serrala

2450 m elevation on the northern slope is shown in Table 3.

{1.¢'] belt-transect (20 x 1)m* Salix reinii sociation

The result of the phytosociological analysis of the [1.c¢’] belt-transect at
2500 m elevation on the northeastern slope is.shown in Table 4.

TapLE 4. |1.¢] belt-transect (20x 1'm? Cover degree and frequency
of the plants in the Saliw reimii sociation

Distance (m)
L 23 45678 910H121314151617 181920 Freq. C. V.

Species {¢c)
Salix reinit 11212 1 1 1 11 201 1 70 513

Dolygonum weyrichii ) -
var. alpinum b ! S
Artemisia pedunculosa 1 1 4 1 20 75

NArabis serrata 4 5
var. scrrala !

d) The Polygonum cuspidatin forma compactum sociation

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 Polygonum cuspidatum form. compactum is domi-
nant occurs in two associations. One is developed in the alpine vegetation as
mentioned above. It is distributed from (2000 m~) 2300m to 2500m on
the northern slope and the sociological construction is similar to that of the
Polvgonum weoyrichii var. alpimon sociation. That is the Polvgonwm cuspi-
dation form. compactum sociation in the alpine vegetation.  The other is found
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in the Cirsivm purpuratum association. developed at 1200m to 2000m on
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
clements being represented by Cirsicon purpuration and Campanuda punctata
var. lhondoensis and accompanied by lower montane plants.

[1.d] belt-transect (20 x 1im* Polygonwum cuspidation forma compactum

sociation

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

2450 m elevation on the northern slope is shown in Table 5.

TABLE 5. [1.d] belt-transect (20X 1) m? Cover degree and frequency of the
plants in the Polyvgonum cuspidatum {orm. compactum sociation

Distance (m)
( 2345678 91011121314151617 1819 20 Freq. C.V.

Species (e
Polvgonum cuspidatum ., ) ) ) ) - -
form. compaction b L=t 2t b - 2 16 61
Dolvgonwm wevrichii N -
var. alpinun Ll ! Ll : ! 10175
Salix reinii 1 ! 11 [ A0 150
Nrabis serratu | | 1 15 o

var. serrala

2. The association of Alnus maximowiczii

One of the remarkable plant-communities of the alpine vegetation developed
on the lava-flow is mainly represented by the Aliwuws maximorwiczii association
from 2400m to 2700m on the eastern slope. The height of the shrubby
alder is about 50cm. Although the alder is the principal species, Larir
leptolepis and Saliv reinii sometimes occur in the association. A ground
flora occurs which differs both in the degree of plant-cover and in the kinds
of species when compared with the Polygonuwm weyrichii var. alpinum associa-
tion. It is to be noted that Mt, Fuji is the southern hmit of the distribution
of Alnus marimowiczii. The present alder community in the needle-leaved
forest zone on Fuji was reported by the present author'' in 1966.

[2.2] belt-transect (10 x 1ym?® Alnws maximowicsii sociation

The result of the phytosociological analysis of the [2.a] belt-transect at
2500 m elevation on the eastern slope is shown in Table 6.

1) Tonyasias Moo (1966): Upper deciduous broad-leaved forests of M, Fuji. Mem. Fac.
Agr. Hokkaido Univ. 61 42~44. (in Japanesc)



464 AL, TOHYAMA

TABLE 6. [2.a] belt-transect 110x 1im® Cover degree and (requency
of the plants in the Alnus marimowiczii sociation

Distance {m) 2% 4 5 6 7 8 9 10 Freq. C.V.

Species (92)
Nnus macimoricsii 301 5 4 4 3 43 2 1 100 4725
Salix reinii I3 1o+ 1 1 60 575
Cassiope Ivcopodivides 2ol EE 1 50 275
Laric leptolepis 1 1 30 150
Aetemisia pedunculosa 1 1 30 100
Saussurca triplera + 11 30 100
Solidago virga-aurea ‘ | | 20 100
var. lelocarpa
Phyilodoce wipponica i 1 20 50
Deschampsia flexuosa i | 20 50)
Festuca ovina I } 20 50
Carer oxvandra 1 10 o0

[I. Geographical Distribution

The geographical distribution of the plants growing in the alpine vegetation
is here treated from the view-point of the distribution-types according to the
Horrin and Tarewakt® 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 by the arrangement using Orrwi's
classification®*,

Tapl 7. Families, species and distribution-types of
the alpine elements

Family Species Distribution-type

Lycopodiunt selugo 1LINN.

Lycopodiaceac -
yeopoaiace: var. appressium DESY.

sp. Circumpolar

Ophioglossaceae Botrvehium Tunceolatm ANGSTR. Circumpolar
DBotrvehinom lunaria SWARTZ Cosmopolite
Salicaceae Salia reinii FRANCIL ¢t SAVAT. Jlapanese

Betulaceac NMnes mavimowciozii CALL. Fastern Asiatic

1) HenrebN B (1927-1930) 0 Flora of Kamtchatka and the Adjascent Islands, -1V,
JrorAaTEWAKL N 1963 Taltendas Jour, Faco Agr Hokkaido Unive 33 pte 20 131~ 100,
O1rwr, 10 11957 Flora of Japan, Pteridophyta

— = 11965) s Flora of Japan,  rev. ed.



Polygonaceac
Carvophyllaceac
Cructferac

[eguminosac

[Sricaceae

Orobanchaccae
Compositae
Cyperaceae

Coramincac

Juncaceae

THE ALPINE - VEGETATION OF MT.

Polygonwm wweyrichii FR. SC1IM.
var. alpinwm NIAXIM.

Stellaria nipponica OHW1

Arabis serrata FRANCLL el SAVAT.
var. serrdid

Astragalus adsurgens PALL.

NAstragalus membranaceus BUNGE
var. obtusues MAKINO

Hedvsarum vicioides TURCZ.

Cassiope Iveopodioides D. DON
Phyllodoce nipponica MAKINO
Vacceiniwm vitis-idaca 1LINN.
Boschniakia rossica FEDTSCIL et FLEROV
Artemisia pedunculosa MiQ.

Carex oxyandra Kupo

Curer stenantha FRANCIHL of SAVAT,
Ngrostis flaceida TIACK.

Deschampsia flexuosa TRIN.

Luzula oligantha (. SAM.

FUJI 465

sp. Japanese
Japanese

sp. Japanese
Lastern Asiatic
sp. Fastern Asiatie
Eastern Asiatic
Northern Pacific
Japanese

Circumpolar
Asiatic-Western
American
Japanese
Asiatic Pacific
Northern Asiatic
Pacific
Japanese
Cosmopolite
Northern Asiatic
Pacific

As shown in the dabove table, the total number of species of higher plants

is only 21 representing 14 families.
s very rare in Japan.

TanLE 8.

Among them,  Botrychium lanceolatum
Astragalus adsurgens 1s found in a rather limited

Distribution-types and the alpine species

Distribution-type

Japanese

Fastern Asiatie

Circumpolar

Species

Salix reinil, Polvgonum weyrichii var. alpinum,

Stellaria wipponica, \rabis serrata var. serrala,

Uhyllodoce wipponica. Ariemisia pedunculosa,

Nyrostis fluccida

Anus maximowoiczii, Astragalus adsurgens,

Astragalus membranaceus var. obtusis, Hedvsarum

cictoides

Tvcopodium selaso var. appressum, Botryeliinm
‘L Dad ’ .

lanceolatunt, Vaceinivm citis-idaca

Cosmopolite

Northern Asiatic Pacific
Astatic-Western American
Northern Pacific

Asiatic Pacific

Dotryehivm lunarida, Deschampsia fleanosa
Cuarex stenantha, Laczala oligantha
Boschniakia rossica

Cassiope Ivcopodioides

Carex oavandra
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number of localities in Japan. It is very curious that Empetrum nigrum var.
Japonicum is not found on Mt. Fuji, for it grows commonly on other volcanic
mountains in Japan.

The following table shows the number ol geographical distribution-types
and the species.
Arabis serrata var.
serrata. From the view-point of plant distribution, the Japanese element holds
first rank. Of this only Artemisia pedunculosa is limited to central Honshi.
The Eastern Asiatic element is represented by 4 species. However, 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 element has only 3 species
and the Cosmopolite element only 2 species.

There are no endemic plants, except for one variety

Résumé

1. In the alpine vegetation of Mt. Fuji, there are the Polvgonum wev-
richii vav. alpinum.

and the Alnus maximowiczil associations.  The former
is mainly developed on the ejecta and the latter on the lava-flows.

2. The Polygonum weyrichii var. alpinum association is composed of
the Polygonum weyrichii var. alpinum—, the Astragalus adsurgens—, the
Salix reinii— and the Polygonum cuspidatim form. compactum sociations.
The common elements found in the four sociations mentioned above are Poly-
gonum weyrichii var. alpinum, Salix reinii and Arabis serrata var. serrata.

3. The Alnus mavimawiczii association is typified by Salixv reinii and
Larix leptolepis beside the dominant alder. All show a shrubby form. Scat-
tered among them on the ground are Cassiope [ycopodioides, Phyllodoce nip-
ponica, etc.

4. Alpine plants of the alpine vegetation of Mt. Fuji are few in number
and have no endemic plants at the species level.  From the view-point of plant
distribution, the Japanese element maintains first rank.
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Photo 1. Polygonum weyrichii var. alpinum sociation
on the northern slope (2600 m)

Photo 2. Polygonum weyrichii var. alpinum on
the northern slope (2450 m)
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Photo 3. Astragalus adsurgens on the northern
slope (2400 m)

Photo 4. Arabis serrata var. serrata on the northern
slope (2450 m)
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Photo 5. Salix reinii on the northern slope (2450 m)

Photo 6. Salix reinii sociation on the northern slope (2450 m)



