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ABSTRACT

The montane forests of Ulreung Island, Korea, were investigated by the ZM school
method. By comparing the montane forests of this island with those of Korean Pemin-
sula and of Japan, 2 new order, Fagetalia multinervis a new alliance,
Fagion multinervis a new association, H epaticoFagetum
multinervis and Rhododendron brackycarpum-Pinus parviflora community
were recognized. The Hepatico-Fagetum multinervis was further
subdivided into four subassociations; Subass. of Sase Eurilensis, Subass. of Rumohra
standishii, Subass. of Rhododendron brachycarpum and Subass. of typicum. Each

community was described in terms of floristic, structural and emvironmental features.
INTRODUCTION

Beeches (Fagus) are important dominant species in mesic climax forest of the North Tem-
perate Zone. In the Northern Hermisphere, there are about 12 species (taxonomic treat-
ment varies) in the genus Fagus (Yim, 1983). Three species of them are distributed in the
Far East Asia. Two species, Fagus crenata and Fagus japomica, are distributed in Japan
and the other, Fagus multinervis, is distributed in Ulreung Island, Korea. The Japanese
beeches are considerably well-known, but the Korean beech is almost unknown to the world.
Pines (Pinus) are also dominant species in xerophytic forest which develops on rocky ridges
or steep slopes of the montane zone of the Northern Hemisphere. Pinus parviflora is distributed

on the steep slopes of this island. There are no papers which report the vegetation of this
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island from the phytosociological viewpoint, except for a general description about the forest
zones by Nakai(1919), Park(1972) and Yim, et al. (1980), and about the flora by Nakai
(1919), Yang(1956), Lee and Joo(1958) and Oh(1978). '

The purpose of this paper is to decide the phytosociclogical position of the Fagus multi-
nervis forest in the Far East Asia. To determine the position of tl_ie beech forest of Korea,
the surveys on the montane forests of Ulreung Island by the ZM school method, and on
the profile of soil, and comparison of the montane forests of Korean Peninsula with
those of Japan were carried out. In addition, this study was carried out as a part of the

study program of regeneration process of the Fagus multinervis forest.
DESCRIPTION OF THE STUDY AREA

Location and topography. Ulreung Island is a Quaternary strato-volcano (Machida et al.,
1984) situated in the East Sea (Sea of Japan), 130 km off the castern coast of the Korean
Peninsula (130° 47’ 35 to 130° 55" 23/ E.L. and 37° 27 167 to 37° 33 02/ N.L.)
and measures 12 km by 10 km, covering an area of about 73 sq. km. The visible portion
of this island is not very large (983.6 m in height above sea level, Mt. Seongin-bong), but
cone rises from the sea floor at the depth of about 2, 200 m, having the longest basal dia-
meter of about 30 km (Harumoto, 1970). Though this island has been considerably dissected,
it presents conspicuous topographic features of a volcano having remarkable flank caldera
with a’longer diameter of 3.5 km and an intrd-cdldera lava dome. This island is pentago-
nal in ehépe, and'i_t is characterized by the existence of thick virgin beech forest around
the slope of caldeta. As those forests are situated on a steep cliff which make difficult

of human approach and go those virgin forests have been prcserved with the shape of
ancient times.

The beech forest extends from about 400 m to summit of Mt. Seongin-bong. At the lower
limit, it abuts on a warm temperate broad-leaved evergreen forest zonme dominated by Cam-
ellia japonica, and Machilus thunbergii etc., but this forest zone is almost destroyed by
land uses such as cultivation, plantation, cutting for firewood production and grazing.

The greater part of the montane forests are dominated by Fagus multinervis, Acer takes-
imense, Acer okamotoanum and Sorbus commizta. On the aretd (sharp ridge), there is coni-
ferous forest dominated by Pinus parviflora and Tsuga sieboldii. About 40 endexmc spec1es
grow on this island.

The present study was made in various places in the montane forests of this 1sland The
localities and fopography are indicated in Fig. 1. )

Chmate and soil. Though the climatic data of this 1sland are very scanty, those for
Todong, located 4 km southeast of Mt Seongin-bong, 221 m above sea level are aveulable
Fig. 2 shows the climatic diagram (Yim and Kim, 1983) and the water balance diagram (Ylm
and Kira, 1975) of Ulreung Island. The climatic type of this island is characterized by heavy
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Fig. 1. Topography of Ulreung Island and location of sample sites. The numerals in the map rep-
resent the relevé number in Table 1, 2(opened circle; sample sites of reference releveé).

snowfall in winter, due to the cold winds blowing across the East Sea(Sea of Japan) from
‘the Asian Continent. Mean annual temperature is 12.0°C, and this is higher than that of
the same latitude of -the Korean Peninsula, Seoul (11.1°C) and Hoengseong (10.7°C),
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Fig. 2. Climatic diagram-(A) and water balance diagram (B) of Todong (P: precipitation,
PE: potential evapotranspiration).
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because this island is under the influence of the Currents. Since the intersection of two
Currents, the warm Tsushima Current and the cold Liman Current, is laid around the
island, the mountainside of the island has frequent fogs. There are only 49 days of fine
weather in a year.

Mean annwal precipitation is 1, 485 mm and the Thornthwaite’s Im Index is 110.9. The
precipitation of this island is higher in winter (mostly as snow, which often exceeds an
overall depth of 2m) than that of in growing-period of plants. Snowfall of this island is
greater than any other area of Korean Peninsula, and it has a significant effect on the
physiognomy, the distribution of the Fagus multinervis forest and the tree shape, since it
protects the floor plants from freezing and affects soil formation.

As mentioned above, these features of climate make a mild and dampish weather on Ul-
reung lsland, and make possible to grow and maintain the beech forest in this island.

The soil of the study avea is characterized by the volcanic ejecta such as trachyte ash,
pumice and lapilli, and a deep humic layer (Al and A2 layers), which is generally about
15~25 cm deep in the beech forest zoil, and a deep row humus layer (H layer of AQ layer)
in the pine forest soil which is about 5~15 cm.

METHODS

The field survey was carried out according to the method of Braun-Blanguet(1964) in
July-October, 1985, In the natural forests of the montane zone of Ulreung Island, twenty-
four stands of the beech forest, fifteen stands of the pine forest were surveyed. In addition,
total twenty stands in the secondary forests of the montane zome and of the evergreen
broad-leaved zone were surveyed as the reference relevés for the comparison of the Aora
between the montane zonme and the evergreen broad-leaved zone. The community data
obtained were classified by the table comparison method. And lastly, to decide the upper
vegetational units of the montane forests of this island, these community data were compared
with those of Korean Peninsula (Kim, unpublished) and of Japan (Suzuki, 1952, 1966;
Miyawaki et al., 1964; Sasaki, 1970; Miyawaki et al., 1978).

The identification of plants was carried out in the field, but most of the plants were
reidentified by Eui-Shik Jeon, Yong-No Lee and Woo-Tchul Lee with the specimens in the
laboratory. Especially, the ferns and the genus Viola were reidentified at the Makino Her-
barium, Tokyo Metropolitan University, Japan. And the voucher specimens of the ferns and
the genus Viola are deposited in the Makino Herbarium.

RESULTS AND DISCUSSION

The results of the present phytosociological study of the montane vegetation of Ulreung
Island, Korea, revealed that it is composed of a beech forest and a pine forest.
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(D Beech forest. The beech forest in the
montane zone of this island was classified as
a new association, Hepatico-Fagetum
multinervis, of a new alliance,
Fagion multinervis, and of 2 new
order, Fagetali-a multinervis,

a, HepaticoFagetum multine-
trvis ass. mov. (Table 1)

Character species: Fagus multinervis, Acer
takesimense, Acer okamotoanum, Prunus takesim-
ensis, Hepatica maxima, Tilia insularis.

All the character species are endemic species
of Ulreung Island. This association is physiog-
nomically characterized by the dominance of
Fagus maultinervis, which has many stump
sprouts and big crown in the tree layer (Fig.
3). Especially, Fagus multinervis is one of
the species which reproduces both by seed and
by the production of sprouts from root eollars
(Kim, unpublished), as like as the case in %

American beech, Fagus grendfolia (Ward,
19615 Forcier, 1973). Fig. 3. Physiognomy of Fagus multinervis
forest. (Each stump of Fagus mult-
inervis has many stump sprouts).

The tree species other than Fagus multi-
nervis in the tree layer are Acer takesimense,
Acer okamotoanum, Prunus takesimensis, Tilia insularis, Sorbus commizta, Styrax obassia,
and Cornus controversa, etc.. Generally, these species have low cover value in canopy, but,
in the tree-2 layer, they have high constancy and somewhat high cover value. The com-
position of the shrub layer is very simple. There are young trees and stump sprouts of the
tall trees and some other shrubby trees such as Ligustrum Soliosum, and Rhododendron
brachycarpum, Cetc..over value of this layer is very low, The herb layer has more varied
compositions and higher cover value than other layer. About twenty species of ferns
are found and they are generally abundant in this layer. Ferns such as Dryopteris crassir-
hizoma, Matteuccia orientalis, Polystichum retroso-paleaceum var. coraiense, Rumohra standis-
hii, Adiantum pedatum are constant. Sometimes Rumohra standishii makes an absolutely
dominant stands in the lower part of slopes. In the forbs, there are some constant species,
such as Maianthemum dilatatum, Hepatica mazima, Viola takesimense, Viola hondoensis,
Viola selkirkii, and Viola kusanoana, ctc.. Smilaz riparia var. asiatica, Diosporum sessile,
Solidago vigra-aurea var. asiatica, and Phryma leptostachya var. asiatica are often found,
Typically, sedges and grasses are rare. Sasa kurilensis generally makes small patches on the
gentle slopes and ridges.
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Topography and elevation as environmental gradients have long been used to the deter-
mination of vegetation types in mountainous regions. This association, Hepatico-
Fagetum multinervis, of Ulreung Island, is subdivided into several lower units
depending on the topography and the composition of the species.

a-]. Subass. of Sasa kurilensis

Differential species: Sasa kurilensis.

This subassociation occurs as patches on the gentle slopes or the gentle ridges, and is
differentiated from the other subassoclations by the significant dominance of Sasa kurilensis.
Sasa kurilensis which is typically tall (above about 1.5m) and thick, generally prevails in
the upper herb layer. Herbaceous species, such as Hydrangea petiolaris, Hepatica mazima,
Arisaema amurense var. serratum, and Smilax riparia var. ussuriensis are frequently found
in the herb layer, but the cover value of these species are very low. Ferns with high con-
stancy are Polystichum restroso-paleaceum var, coraiense and Dryopteris crassirkizoma. Among
these species, Hepatica maxima and Polystichum restroso-paleaceum var. coraiense have rela-
tively high constancy. This suggests that these species have a higher shade-tolerance than
the other species.

a-2, Subass. of Rumohra standishii

Differential species: Rumohra standishii, Ulmus laciniata, Cornus controverse, Gynostemma
pentaphyllum.

This subassociation occurs as patches along the small sireams or on the lower part of
slopes and somewhat moist places of slopes. It differs from another subassociations in the
dominance of Rumohra standiskii in the herb layer and in the relatively poor in number of
species of shrub layer, There are some hygrophilous species, such as Ulmus laciniata and
Cornus controversa. The other species which are frequently found than Rumokra standishii
in the herb layer are Gynostemma pentaphyllum, Hepatica maxima, Hydrangea petiolaris,
Arisaema amurense var. serratum, Maianthemum dilatatum, Disporum sessile, Asperula odor-
ata, Lilium hansonii and Smilax riparia var. wussuriensis. Ferns with high constancy are
Dryopteris crassirhizoma, Athyrium brevifrons var. angustifron and Polystichum retroso-
paleaceum var. coraiense. ’

a-3, Subass. of typicum

This subassociation occupies a large part of the montane zone of the island and differen-
tiated from the other subassociations by the significant presence of Muaianthemum dilatatum,
Hepatica mazima, Matteuccia orientalis, Allium victorialis var. platyphyllum and Viola
takeshimana. The composition of the herb layer is the most varied and abundant. High
constancy species other than the above mentioned are Hydrangea petiolaris, Smilax riparia
var. wussuriensis, Asperula odorata Phryma leptostachya var. asiatica, Solidago vigra-auren
var. asiatica, Pyrola japonica, Viola selkirkii, Aster glehni, Astilbe koreana, Dystaenia tak-

eshimana, Saussurea grandifolia and Tiarella polyphylla, Ferns are about 14 species in the
herb layer. Among the ferns, Dryopteris crassirhizoma, D. bissetiana, Adianthum pedarum,
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Fig. 4. Distribution of each subassociation of the heech forest on the northern slope of Mt.
Seongin-bong.
Pine forest: P
Beech forest: 1. Subass. of Sasa kurilensis, 2. Subass. of Rumohra standishii, 3. Subass.
of typicum, 4. Subass of Rhododendron brachycarpum.

Osmunda japonica, Botrychium muliifidum var. robustum, and Polystichum retroso-paleaceum
var. coraiense are constantly found. Most of these herb species are also often found in the
somewhat open places of understory of the other subassociations. This fact enables to
suggest that this subassociation is the basic type of the beech forest of Korea. The decline of
distributed sites of each subassociation is as follow. Generally, on the bhase of typical sub-
association, Subass. of Rumohra standishii occupies as patches on the somewhat moist sites
such as the lower part of slopes, Subass. of Rhododendron brachycarpum occupies as narrow
patches on somewhat xeric sites such as the narrow ridges or the upper part of slopes, and
Subass. of Sasa kurilensis occupies as patches on the gentle slopes or the gentle ridges
(Fig. 4). However, no significant difference is found in the soil profiles between the subas-
sociations.
a-A. Subass. of Rhododendron brachycarpum

Differential species: Rhododendron brachycarpum, Tsuga sieboldii.

The subassociation occurs as narrow patches along the ridges of the upper part of slopes.
It differs from the previous subassociations in the dominance of RhEododendron brachycarpum
in the shrub layer and in the presence of somewhat xzeric ferns such as Polystichopsis miq-
ueriana and Athyrium conilii in the herb layer. Styraz obassia, Sorbus commizta, Tsuga
sieboldii and Tazus cuspidata are often mixed with Rhododendron brachycarpum in the shrub
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layer. These species are also component species of pine forest of this island. This fact sug-
gests that this subassociation occurs as a transitional type between the beech forest and the
pine forest. Hepatica mazima, Smilaz riparia var. ussuriensis, Maianthemum dilatatum,
Solidago vigra-aurea var. asiatica and Schizophragma hydrangeoides are constantly found in
the herb layer. Ferns with high constancy are Dryopteris crassirhizoma, Polystichopsis
miqueriana and Athyrium conilii.

b. Fagion multinervis all now

Character species: the same as the association, Hepatico-Fagetum multinervis.

The phytosociological classification of the beech forest of Japan was made by several
phytosociologists (Miyawaki, et al., 1964; Suzuki, 1966; Sasaki, 1970,). In the phytosocio-
logical terms, these community types were first described by Suzuki as different associations,
but later, both Sasaki and Miyawaki ef al. raised them to the level of different alliances.
Although their nomenclatures are somewhat different from each other, they agree that the
beech forests of Japan are classified into two alliances, Saso kurilensisFagion
crenatae in the East Sea (Sea of Japan) side of Honshu and SasamorphoFagion
crenatae in the Pacific Ocean side of Honshu, Shikoku and Kyushu, The beech forest
of Japan is generally chardcterized best by the dense growtlis of Sasd spp. (Sasa kurililensis
in the East Sea side and Sasamophora purpurascens or Sasa nipponica in the Pacific Ocean
side). And further they are characterized by more or less constant complement of evergreen
shrub species, such as Aucuba japonica, A. japonica var. borealis, Daphniphyllum macropodum
var. humile, Camellia rusticana, and Ilex leucoclada. Especially, the beech forest of the
Pacific Ocean side contains -Fz-zg'us japonica in the tree layer, but this species occurs only
in the lower part of the montane zone. _ -

The Fagion multinervis has some species common to the montane forests of
tile Korean Peninsula énd of Japan in épite of the remote geographical distance, but there
are ohvious difference in their floristic composition. Except for Sorbus commz'.:z;la, Styraz
obassia and Cornus controversa, all the main tree species, such as Fagus multinervis, Acer
takesimense, Acer okamotoanum, Tilia insularis, and Prunus takesimensis, are endemic species
of this island. And the above mentioned character species of the beech forest of Japan
are not distributed in this island. Therefore, the beech forest of this island is described
here as a new alliance. -

c. Fagetalia multinervis ord nov

Character species: the same as the alliance, Fagion m ultinervis

This order is characterized by the dominance of Fagus multinervis which is associafed
with the other character species as mentioned above. The Fagus multinervis forest is de-
veloped as a mesic climax forest in the montance zone of Ulreung Island which has heavy
snowfall due to the cold winds blowing across the East Sea from the Asian Continant in
winter. “ - ‘

The ‘montane broad-leaved deciduous forests of Japan are characterized by the tree layer
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contains (apart from Fagus crenata) other tree species such as Quercus mongolica var.
grosseserrata, Magnolia obovata, Acer mono, Acer micranthum, and Tilia japonica. The
upper shrub layer is conspicuous, and consists principally of diciduous shrubs such as Vib-
urnum furcatum, Acer japonicum, Magnolia salicifolia, Hamamelis japonica var. obtusa,

Rhododendron albrechti, and Lindera membranacea. This beech forest is further characterized

Table 2. Vegetation table of Rhodedendron brachycarpum-Pinus parviflora community on
Ulreung Island, Korea

Serial number 1 2 3 4 5 [ 7 8 9 1o 11 12 13 14 15
Relevé number 23 24 25 26 27 28 2% 30 31 32 10l 102 103 1p4 105
Altitute {(m ) 760 740 730 760 740 900 800 B70 B50 840 600 590 570 600 590
Slope aspect 5 5B s¥ 5 NW HNE N SE 5W SE 5SW W SE NE HNE
Slopa degree { °_} L 5 L 16 L 45 10 50 5 § L 5 L 10 L
Ouadrat size { m? ) 105 60 &0 60 40 40 40 150 140 60 75 60 40 B0 40
lieighkt of tree-1 layer ( mw ) 9 1o 7 7 7 8 9 12 14 10 12 10 10 9 10
Caverage of tree-l layer ( % ) 30 60 70 50 70 30 40 40 60 40 S0 50 60 40 SO
Height of trea-2 layer ( m ) 6 7 5 5 4 3 6 s 8 7 8 a 7 [ 7
Coverago of tree=2 layer ( %) 60 B0 40 4Q 20 30 40 306 40 S50 30 20 15 38 60
Height of shrvob layer ((m ) 2 2.5 1.5 1 2 1.5 2 2 3 1 1 2.5 2 1.5 1.5
Coverage of shrub layer ( % ) 65 70 50 70 40 40 50 40 30 60 60 65 70 &0 60
Helght of horb layer (m ) 0.3 0.3 0.30.30.50.50,5 1 10.50.40,50.50.30,5
Covaerage of herh layer { %) *5 10 40 15 40 10 5 40 60 20 10 20 20 )0 15
Number of species 15 20 14 12 18 13 16 14 _16 18 15 15 17 12 15
Differentlial gpeclies of communjity
Flnus parviflora Tl 2-2 3-2 3-2 3-3 2-1 2-2 3-1 3-2 3-2 3.2 3.2 3.2 3-2 2-1 3-8
T2 . 1-1 N 1-1 . 1-1 . 2] - . . 11 . .
=3 + . . - . . . . . . - + . . +
- 1l 42 s - - + + + - - + + - + +
Tauga sieholdii T1 . - 2. B - 1.2 2-1 1-1 241 1.1 - PR S B .
. T2 T«1 10 1-1 1-2 2-2 -2 2:2 1.2 -+ |«] 1-1 1-2 + 2.2 2.2
] . + - T2 42 402 402 2.2 4.2 % LY R RS- I )
il + + + - + o424 - + + + + - .
Rhododendron brachycarpum 5 44 4.4 3-3 4-4 2-2 3-3 ++.2 3-3 - 3-2 3-3 3-3 4:4 3.3 4-4
1 #+2 + -2 +-2 3.3 +-2 3.3 - 3.3 - e 42 4 ¥2 4
Goodyera Maxlmowlcziana 1 02 42 -2 +:2 & - 42 o+ 42 42 42 4 ¥ 2
Polystichopals miqueriana 1 + 1.2 + + + PO T S + ¥ + +
Mitchella undulata 11 - + +-2 - . - S ¥ + -2+ . +
Diffarential specles of upper units .
Eorbus commlxta Tl « o1t eo2e2 . . . L S BRI B B B
T2 242 2.2 11 1e2 0 1.2 142 2.2 1.2 2 - 122 o+ 1.2 2.2
5 - + cA2 42 42 4 102 ]2 a2 4e2 4D 402 -
n . + - . . . . . . . . . . .
Acer takesimense 1L - . - RS . . . . . . PR
T2 2.2 -2 [ ©ofel 1e2 102 102 100 1e2 ¢ - 1ed
5 + +r 2 + 22 442 4.2 . +-2 + - 22 402 +-2 +
n - + . . . - . . . - - . v . .
Styrax obassia T2 1.2 1.2 4.2 = 1:1 =« t« 1«8 11 = Dot 1+l §-11-1 -
5 +42 + . + + + 2 - + . + - +
1§ + t+ t + . + - + + . . +e2 4 .
Schizophragma hydrangecides T2 . . . . . . . . + - . v - . -
s + 402 0+ 1-2 - + 142 422 +-2 4 - . + +
Taxus cuspidata T2 - D ED S B - A - - - .
5 LD - N ] 2:2 « 242 42 1.1 ¥-2 4+-2 - -
W . * . A - - N f . . . .. -
Hydrangea petlolaris Y + 2 . - - - LR - SR 50 B A -
Pteridium aguilinum v, latiuseulum It + - + + . + - - - - - + + . -
Poa takeshimana - . . . 1 - + . ¥+ + - . . . .
Kalopanax pictus Tl LS S - - - - - . . - . . . .
T2 . . . . - ¥ . . . . - . . . .
Viburnum furcatum 5 - + . - - - - - . . . . + . .
1 + + - - - B . . . . - - - . .
Companions
Solidago vigra-aurea v, aslatica It 42 4.2 4 N P A Y L .
Athyrium yokoscense i - + + - + - + + + * 4 + . + *
Alnus maximowlezii T1 - . . 2.2 . . . . . . . . - -
w2 2.2 . . E T 12 1.1 - . - . .
5 . . . . . . . . . . . [T S .
Polypodium vulgare n . + . - . . . . . 4 . B 3
Athyrium conflii i . . . - * - . . . + n . - - .
Dryopteris erythrosora i) . - . - . + + . . . R . . .
Lycopedium chinese 1 . + - - B . . . . . . . . +
Maiantheium dilatatum 1 . + - - + . . . . . . N B . .
sedum takesimense H . . - + ¥ - - . . . - N . - +
Triptersspermun japonicum b . . N . - . . + . - . . * - .
Ligustrum foliocaum 5 . - - - . . . . . + N - . - .
I . . . . + . . . . . . .

Rare species: Polystichopsis mutica(l:li-+), Acer ckamoteanum(2:5-+.2), Pyrola japonica(2:]1-+),
Botrychium multifidum v. robustum(5:l-+), Fagus multinervis(7:T2-1.1), CQarex sp.(7:l-4), Tilia
insularis(10:T2=1.1)

Date of survey: RelevE No.23-32 ; July 30 - Aug. 16, 1985, Relevé No. 101-105 ; Ogt. 14 = Oct. 20, 1985.
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by its constant complement of evergreen shrub species and Sasa species as mentioned above.
The above mentioned two alliances, Saso kurilensis-Fagion crenatae and
Sasamorpho-Fagion crenatae, belong to an order, Saso-Fagetalia
crenatae

The montane forests of the Korean Peninsula are characterized by the oak-maple forest,
which contains Quercus mongolica, Acer pseudo-sieboldianum, Acer truncatum, and Tilia
amurensis, in the tree layer, and having a deciduous azalea, Rhododendron schlippenbachii in
the shrub layer. Beeches are completely absent in the Korean Peninsala. By Kim (unpublished),
the montane forests of the Korean Peninsular were discribed as a new order, Acer o-
Quercetalia mongolicae, which has a new alliance, Rhododendro-
Quercion mongolicae which has three associations and some communities.

The Fagus multinervis forest has corresponding species to the Fagus crenata forest of Japan
and to the Quercus mongolica forest of the Korean Peninsula, such as character species in
the canopy tree layer. Therefore, the montane forests of this island are discribed here as a
new order, Fagetalia multinervis, as a corresponding order to Sa s o-
Fagetaliacrenatae of Japan and to
Acero-Quercetalia mon goli-
cae of the Korean Peninsula.

@ Pine forest (Table 2, Fig. 5). On
rocky ridges or steep slopes in the montane
zone are found =xerophytic forests which
consist generally of Pinus parviflora and
Tsuga siebeldii. This pine forest is classified

as Rhododendron brachycarpum-Pinus par-

viflora community.

Differential species: Pinus parviflora, Rk-
ododendron brachycarpum, Tsuga sieboldii,
Goodyera schlechtendaliana, Mitchella undul-

ata, Polystichopsis miqueriana.

The community is developed mainly on
the steep ridges of Mt. Mireng, Mt. Al-bong
and Mt. Cho-bong and also occurs on the

narrow ridges near the Mt. Seongin-bong.
Fig. 5. Vegetational stratification of Rhododen-
dron  brackycarpum-Pinus  parviflora
community in releve No. 32.
1; Pinus parviflora 2; Tsuga sieboldii  long, and sometimes there are exposed rocks.
3; Tazus cuspidata 4; Acer takesimense

5: Sorbus commirta 6; Alnus maximo- )
wiceii T; Styrax obassia 8; Rhododend- and have a comparatively deep raw humus

As developed along the steep ridges, the

shape of community is very narrow and
Soils of the community are somewhat xeric

ron brachycarpum. layer.
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The tree species other than Pinus parviflora in the tree layer are Tsuga sieboldii, Sorbus
commixzta, Acer takesimense, Styraz obassia and Alnus mazimowiczii. Generally, these species
are frequently found, but their cover value is low. The shrub layer is characterized by
the dominance of Rhododendron brachycarpum, Tsuga sieboldii and Tazus cuspidata (taxan-
omic treatment varies). It seems that Rhododendron brachycarpum occurs as a corresponding
species to Rhododendron mucronulaium in the Pinus densiflora forest of the montane zone of
Korean Peninsula. In the herb layer, such species as Solidago vigra-aurea var. asiatica,
Schizophragma hydrangeoides, Goodera schlechtendaliana, Mitchella undulata, Polystichopsis
miqueriana and Athyrium yokoscense are notably constant. But their cover value is low.
Sedges and grasses are very rare. Only Poa takeshimana is found in some stands (relevé No.
27,29,31,32) which has somewhat opened canopy.

i =

19854 7AH-E 10€e A&, WRLS Utibkel HEES ¢ 9l v 2 W5 (Fagus multinervis Nakai)
e LR M RES] ek ZMENEY FEem #i . Wasdd. o s AR gl
Bl = EAEL YEEUT S 92 AgEYT, Sz, d9uF, 49dT, ArFH 5
o EREEA g3t BEAE 4 95 AxFHA 0 SR RHE (B ¢ association)o] W Ee] 9=
e, F& BiRlole by 24 s TREe] Bilso 9 A wE e Arsy—vEyds
HiEL MK WY 3 RRHEE S o el MES FREEA, & Q2oqBmg, 2434 111’9%}:,
PREERRE, wHHEEMEC R EE Y. =, HEEe 2T S Ribe e
SERY BT HEBR(E - RER 2 BRe v =¥ (Fagus) SN ﬂ%ﬂ:i%mﬂ-
- E BE, SEES) vEduTse Sdd MESRWENUTHEEFazctalia
multinervis ord nov.), V=58 (Fagion multinervis all. nov.), 4=57—
HEdTHEMHepatico-Fagetum multinervisass, nov.)—5 2bE Ao = oha) g ok
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Table 1. Vegetation table of Fagetalia multinervis on Ulreung Island, Korea

Fa

getalia multinervis

ord. nov.

Fagion multinervis all nov
Hepatico-Fagetum multinervisass nov

A: Subass. of Sasa kurilensis
C: Subass. of typicum

B: Subass. of Rumokra standishii
D: Subass. of Rhododendron brachycarpum

0861 YHEW

18310 3ULJ puB Yoayg Jo AS0[0R0SOIAY g 7P 12 WY

Community type A B C D
Serlal number 1 2 31 4 5 6 7 A& 9 10 11 12 131 14 15 i 17 18 9. 20 21 22 23 24
Releve rumber 7 3 6 21 1g 15107 11 5 14 33 12 34 17 16 1lo 10 106 & ¢ 108 13 109 22
Altitute ( m ) g00 760 840 950 680 740 760 &l0 8BS0 840 720 780 700 820 720 680 540 480 550 560 810 BSQ 710 910
Slope aspect NE SW HE NW NW 58 NE NW BE N E NW SE SE 54 SW N N NE HW NW NW N SW
Slope degree [ ° ) 15 10 20 § 10 5 20 35 20 25 30 335 30 35 25 30 40 20 35 5 30 5 30 5
Quadrat gize ( m< ) 400 400 400 225 400 400 400 400 625 400 400 400 225 400 4G0 500 300 225 400 100 S0 150 225 300
Height of tree-l layer ( m ) 18 16 10 12 14 14 12 17 19 18 1% 16 14 L8 17 1% 20 15 16 1o 1z 12 11 12
Coverage of tree-l layer ( V) 80 70 85 70 75 8&0 80 70 BO 70 75 65 70 70 @O 85 8O 70 &0 IO 60 10 70 60
fieight of tree-2 layer (m ) 1210 6 8 8 & 710 12 13 10 10 & 11 14 15 15 11 L2 5 8 7 7 8
Coverage 6f tree-2 layer ( V) 40 30,30 30 20 40 30 25 40 40 30 40 40 30 40 40 35 40 SO 40 30 40 45 35
Helght of shrub layer [ m ) 508 03 403 45 4 4 3 3 43 1 5 4 6 43 215 1S
Coverage of shrub layer (V) 20 10 10 10 15 10 15 20 20 20 2§ 30 30 35 25 10 20 35 40 40 40 B0 60 80
Height of herb-1({#°) layer (m) 21,515 2 215 = = s = e o m a e e w e e e ..
Coverage of herb-l layer ({ %) 95 90 85 100 100 95 = = = o~  w . = m oM e e e e e e
Helght of herb layer ( m ) 0.1 0.3 0.3 0.4 0.30.20.80.50.70,°5.950,680.50.7 2.7 0.70,60.B0,%0.5 1 0.5 0.6 0.5
Coverage of herb layer { % ) 10 10 5 5 5 5 95 90 90 55 95 g0 85 80 80 70 60 €0 4G A0 40 30 30 30
Number of species 27 26 16 18 12 12 26 29 30 28 26 30 37 35 37 33 29 23 34 36 29 30 2L 24
Character species of associatisn and allianca
Fagus multinervlis TL 4+4 4-4 4-4 4-4 45 4-5 4:5 3-3 4-4 4-3 4-4 4-5 4-5 4+4 4-5 4-4 4-4 4-4 3-3 4-4 3-4 3-3 3-4 3-3
T2 3+2 2-2 2.2 (-2« 2:2 2-2 |+2 2-2 3-2 2-2 2-2 2-2 [+2 302 2-2 242 22 2:3 2:2 2.2 2.2 2.2 2.2
5 2-2 1-2 % 4:2 4 #:2 2.2 2-2 2.2 2:2 12 2:2 2:2 22 2.2 442 1.2 2:2 2:2 422 2:2 2.2 4:2
H I T . . . - A N . . 2 402 402 4 + + + - - + . . .
hcex takeaimensao , Tl 2.1 -2 = 1211 -1 1-2 1= - - L S S LN R R S ¢ 2-21-2 -
T2 2-22-21-11-1 - 21 - - 2.2 - = 2:2 1«1 1-0 0.0 -1 1-2 0.2 1.2 17 1.2 1-21-2 -
s + #-2 43 - L - - S - 2 I #4202 4 4e2 422 4+ - A - I ]
It . . . - - . - . . D + . . + . . * + . -
Adepatica maxima 1 +-2 0+ * + + . kD D 42 402 42 42 122 4D #4224 ]2 422 442 4 * + 2.0
Acer okamotoanum Tl -r - 1+11-1 - 1«1 - 1-2 =~ 1+] « 2«01 [-22-1 1-1 1-1 - 1.1 1-{ 1-1 - - 11
T2 - P B | . . 1.2 - T«] 1+2 2:2 1=2 « 422 [-2 . . . - 1-1 . .
5 . . . . c kD ka2 12 -2 . + + - . PR B + + + )
H . - . . . . . . - . . + . ¥ . . - - *
Frunus takesimensis Tl = lellel 1-2 - L R . v 11 LI N SR R B £ O R B I A S SR
T2 . . - 10 1-1 . . . 1+1 . . . . 1.1 - - - - -
5 - . . . . . + . . + . : - - ¥ + . . . . .
it . . . . . . . . . - . + . . . + . . - .
21lia i{nsularis T1 T . . . . . . T e 2.1 1-1 s . « 11 1.1 -
T2 * - - . . . . . . . . . . . - - .
s + . . . . . PO b 02 s R . - - + - . - .
H . . . . . . . . . + . + + . .
‘Differential specles of subassociation
Sasa kurilensls - - . - . . . .
Rumohra atandishii - - - - - . " .
Cornus eontroversa - e 1e2 - . . . - 11
Ulmus laciniata . - . - - - . . . .
. . - - . . . +
Gvnastemma nantavhvllum ... H —— ~ e
T L g e - fe et m m e mowoaw
u - . . . . . . . . s 142 422 2.2 -2 &
Tsuga sieboldil T2 . . B - - :1.1 . . - .
5 . . . . . < 14e2 2.2 . .
I . . . . . . . . | LS S L G
Differential species of upper units
Sorbus commIxta T1 P-1 2:2 1.1 1.2 1-0 - 1. =12 . LU 0 S -2 N O il 1.2 222 1.2 182 )
T2 202 102 122 1+2 « 122 Lol 1vl 1620 0 12 2020 2 102 1.2 - 1e2 0 ]2 4.2 1-2 422 2.3 [42
5 +-2 - L Rl ' . + 2.2 - vo+s2 e -2 + 42 #2242 42 442 442
H + . . - - . . - - . . . - . - - - . + . - - .
Smilax riparia v. ussurienaia H + + + + ¥ ¥4 4D a2 42 -2 + + 4.2 & D w2 4 + -2 & »
Dryoptezis crasairhizoma it + - + + + * + + + * + * . + + -2 4 + + -2 + +
Hydrangea petiolaris T2 + . . - B + + + + * . + + - - - + + . . + .
5 . . . . . . . . . + N . . . . - . . . . -
1 +:2 $:2 o+ + + k2 b 12 402 42 1R 2.2 2.2 442 4.2 4.2 2-2 2:2 & 1.2 . -
Malanthemum dilatatum I + + - - . + +o1-2 ¢ = 02:2 3.3 343 1.2 2:2 222 152 452 442+ 4.2 4-2 $-2
Polystichum retroso-paleaceunm v, co=- U +:2 +-2 4 + -2 4 + . + . + + 2.2 a . . + . - + 47 4
Asperula odarata ralense i + . + . + + o2k 42 42+ #e2 ok s 12 1.2 % . - . .
Allium victorialis v. platyphylium it + . + . . . ' . + 22 1-2 142 +-2 1-2 2.0 2.2 1-2 4+2 + 1.2 - .
Styrax obassia TL - . - FEEE IO B . B - - - . . . . - - .
T2 . + . . . - - 1.2 . 11 - I £ -
s . B FE I 402 +.2 12 & + 42+ + + +-2 - + -
1" . . - . + . . . - - 42 4 + . -
Lilium hansonil 1 + + + + + + + . ¥ * . . N . . . . +
Viola takeshimana I + . . . . + . TS B TS B B B - . & . . . . +
Dystaenia takeshimana 1 . . . . . . + + - + + + + + * ¥ - . + . .
Schizophragma hydrangeoldes T2 . . . f . . . . . R . . . . . . . . . . ¥
i . . B . - p.2 - - . N N R LRI R I
Aster glehni 5 . 0 . - - . + + + * R s 12 + + +:2 - .
Adiantum pedatum H . . - - . + . . . P B + 4.2 4 + -2 . + 4 - . .
Viola hondnensis 1l 0 - - - B B . + D B - S + + . . + + +
Saussurea grandifolia & - - - . . . + 0 4e2 0 402 #1024+ 142 % . L2 -
Polyvstichopsls miqueriana 1l . . . . - . + . . . + + - + - - =12 e + * -
Mattedccia orientalis u + . - - . + . . + + - 42 - - + . . . . . .
Tiarella polyphylla u - - . . . - - - + + - + + - - . + . -
Viola selkirlii H - . * ' ' . - - + + . . . * + + + o+ - . .
Taxus cuspidata TZ . . - - - - . . . . . - . . . P S T S . .
3 . . . . . . . . . . + * . . . ¥ . + + =27 & -
i . . . . . . . . . . . . . . + . . + . .
Viola kxusanoana 1 + + + . - ¥ +:2 4 . . + . - B - - - B - - - +
Astllbe koreana t + - . . - v2.2 4 12 1.2 o+ . . . . - - -
Trillium tschonoskil H ¥ + + . + + . . . .. . . . . . . . .
Mitchella undulata H . + + . B B B + - . . N T . .
Triptarospermum japoniloum T . . . . . . . v . ¥ . . * + . N - .
Viburnum furcatum b1 + . - - + . . . - + ¥ . . .
b1 . . . + . . . . . . . .
Botrychium multifidum v. robustum i . + . . + + - - + . .
Xalopanax plctus TL . . - . . - - . LI
T2 - . . . . . . PR I B
5 + . + . . . . . . - -
TOd CANESIIImaET ™ O 0 0 Y2 ¥ 0 0 v ¥ 2 .
Companions
Solidago vigra-aurea v. asiatiea 1 * + . - - - . S AP 42 42 202 22 2.2 ¢ #2402 142 192 4-2
bisporum sessile H +-2 o+ + + . .2 1.2 & + * 1.2 -2 2.2 +.2 4 . - - . + . .
Pirryma leptostachya v, asiatica i + + - - . +:2 4 + . + + + + + + + - . + . . -
Arisaema amurense V. serracum i + + + + + + - + + + + + . J - . +
Ligustrum foliosum 5 . - . . . . + + 42 . + . . + . . -
o . . . . + . - + + + + - . - . . . +
Pyrola japonica 1 B + + . . . o +e2 o+ 42+ + . * + 42 - . -
Euvonymus fortunei v. radicapz T2 . . - . . . . - - - - . - + - - . .
i + . . . . . + 4 . . . + + + + + - - +
Desmodium oxyphyllum H . - - - B . + + + - + + + + - + + - - -
Osmunda japonica i - + . . . . + . . . . . + + . + + . - . . . -
Athyrium conilii 1t + - - - - - - - . + . + - - . M + + +
Athyrium brevifrons v. angustifron Iz . - - - . + s 42 4 - - 4 2-2 4.2 - . . . .
Leptogramma mollissima i -2 - - . . - - . + 42 4 - - - - . . -
Athyrium yocoscense H - - . B B . . - . -  #-2 - 12 0+ .
Polygonatum falcatum 1 . - - . . + + + . . . . . . . - .
Vitis amurensls f. glabresceas " . . . + + . ¢ . . ¢ + - - . .
Polystichum tripteron H . . - - . . + + . . - - + - - - . .
Goodyera maximowicziana H . . - . . - - . + . - + + - .
Achyrium henryi 1L - - - + - - . - - - . . - -
Dryopteris bisseatlana H . . . . . + . - . - - - + - * . .
Sambucus williamaii v. ccreana H . . - - + + - . - - - - - - - . - . .

Rage speclea: Isodon exclaua{7:H-+}, Clrcaea mollis(%:4-+), Valeriana officinalls v.

latifalia(9,12:0-+), Saxlfraga

fortunel v. inclsolobata{ll:H-+), Viola dissecta(13:ll-+), Vitia amurensis v. colgnetiae(15:1-+), Cephalanthera longi-

hrdieila japonieca(ls,20:%—+), Smilax Siebnldii (20:4-+), lledera rhombea
(20:H—+), Callicarpa japanica(20,21:5-+), Pyrola renifolia{20,2l:H-+), Alnug maximowliezli (21;T1~1,2,5-+, 22:'.['2-1.1)e

bracteata (17,24:H-+), Smilax nipponica(20:0-+),

Carex siderosticta (24:H-+).

Date of survey: Relevé No.3,5-18,21-22,33-34 ; July 30 - Rug. 16, 1985, Relevé No.106-110 ; Oct. 14 - Oct. 20,

1985.



