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Fig. 1. Vegetational zones expressed in two-dimensional
graph of altitude and latitude, accompanied by
the lines of distributional ranges to the northern
limit of species representing each zone.

@ : upper limit of warm-temperate forest zone.

B : lower limit of cool-temperate forest zone.
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Table-2 Climatic data of the Tokyo University Forest in Chiba (1960-1969)

Yearly mean Lang’ s rain "Coldness
Observatory | Altitude |temperature Precipitation | factor Warmth index index
(m) () (mm) (mm/ C) (month degree) | (month degree)

Nakahara 13 15.9 1, 847 116 129.9 0

Amatsu 15 15.6 1, 865 120 126.9 0

Kiyosumi 300 14.1 2,184 155 110.5 -0.9
 Gédai 221 14.0 2,221 159 110.0 -1.6

Fudagé 206 13.8 2,440 177 108.9 -2.8
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Fig. 2. Altitudinal changes of Kira’s warmth and coldness indices. These indices were
calculated from the data of two meteorological posts (Amatsu and Fudagd) in the

Tokyo University Forest in Chiba (Fig. 3). The lower part of the figure shows
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vertical situation of climatic zones
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(a) Tsuga sieboldii
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(¢) Costasnopsis cuspidata var. sieboldii
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(d) Cyclobalanopsis acuta

DBH 8—16cm N=56

DBH 16—32cm N=16

12345678910 12345678810 12345678810 12345678910
A + 411010 31 314
B+ ]+ [+ |+ 1 3191040! N9 j24)1 212[211 214 1] [1]al 6117
Cl+ij+|+l+1+ 2121517.3111112 2 3 3 211 1 212 112
Dl [+ s+ |+] [+] [+ 312/315(5(614]2 3] 11hl3 2 2114
Ef J+|+[+]+] |+ 31 12:3[4)216 311 (46515 2121 121 1616
F 2 61 1l1laln 1192 i) fo) hi2
G +[+] |+ 9l6:7i6]2]6 2l1]61512[2 AAAER
H +v [+ |+i+] |4+ 9:613! 812 1 1 213 1 3lil 2
]
J

H 0.5m> H 05-1.5m N284  DBH 1—2cm N=96 DBH 2—4cm N=97
A 1] lsf2 41114 1
Bi] [111]3[5]2!2 3] [1i te[3f2(2 3] 31
Cl2i 12{2[2 ) 1 1 214 21
Djy 31113 2 1
El1] 1 141413
F 15| 14 1
G 211313 1 1
r'! 21149131131 116 204 1l I

1

J

12345678910 12345878910 12345678910 12345678910
A + 1 41213
B + |+ ]+ 2115112 1 31212
Cl |+i+|+]+ 211121 |3 4 1 314{5]5 1
Di+l+ i+ [+ + 2012 2 1 1 112 4121212
E + + 115] {81 1]2 2 11104l |4
F +[+ 115 1 142 2 1 414
G + 1+ |+ 1 3]2 2|3 2
H +| |+ 6i |3 1 411 1 1 11 213
1 + 3 1
J

H 05m> H 05-15m N-63 DBH 1—=2cm N-29 DBH 2—4cm  N-82
A 719 419 1
Bl2] I 311 31811 11112 312 1 1
Cl2i5] |1]4 4 3 2 3 2
Di211] [1]1j1[1]1]2 4la; 112 6 1
E|l |2 2 4 1 111
Flaja) [1] [201] (5 312 1
G 2 1] [2]2 1 1
H 2] [813] 115 501 1
1 1
J
DBH 4—8cm N=95 DBH 8—16cm N=59 DBH16—32cm N=22 DBH32—64cm N=2




13

(e) Cyclobalanopsis salicina
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(f) Cyclobalanopsis glauca
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Fig. 4 (a-f). Maps showing dispersion of six main tree species at Nakanosawa. Figures in quadrats indicate
the density (stem number per quadrat, 10X10m) in each height and diameter (octave) class of tree species.
The chart for those smaller than 50cm is expressed by the coverage of the following classes; 17:1 —5 % ,

+ :1%).
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Fig. 5. Curves of density—DBH class of six main tree
species at Nakanosawa
S:height class of lower than 150cm.
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Fig. 6. Curves of number of individual—DBH class of A-
bies firma and Tsuga sieboldii in the intermediate
zone on Mt. Sobo (after Research Group on Mt.
Sobo, Univ. of Kyushu 1963).
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Fig. 7. Schematic curves of density-DBH class expressing the progressing process of a population;
I— Il : developmental phase,
IV:mature phase,
V——VI: degenerative phase.
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Table 3. Comparison of the ecological status between Abies firma forest in intermediate and
those in the warm-temperate zone in the Bdsd Peninsula.

Climatic zone Altitude Life form Population structure Stage of succession
Warm-temperate zone | 200-350m Ec-Eb Unstable Seral

. Intermediate zone
(assumed)

Ec . Evergreen conifer, Eb ! Evergreen broad leaved tree, Db : Deciduous broad leaved tree.

550m< Ec-Db Stable Climax

Summary

The forest stands dominated by Abies firma distributing in the hilly zone of the Bdsd
Peninsula were studied from the view-point of climate, structure and succession to determine
the exact status in succession.

The results of the survey of many stands of A. firma forests lead to the followings.

1) At present, the A. firma communities are found mainly in the ranges of altitudes
from ca. 200 to 350m and of latitude from 35° to 35° 20’ N in the Boésd Peninsula. In order
to show their ecological situation in the forest vegetation zone, the author made a two-dimen-
sional graph ofylatitude and altitude in which the ranges of the so-called intermediate or
transitional temperate zone are marked at several representative latitudes referring to lit-
erature(Fig. 1).‘When the range of the A. firma communities in the Bosé Peninsula is also
drawn: in this graph, it is obviously seen that they are situated below the lower boundary
line of the intermediate zone. Therefore, these must be considered as those belonging to the
warm-temperate forest zone. )

2) For estimating and comparing KiRa's warmth and coldness\ indices at different alti-
tudes, the data of temperature were adopted from the following two meteorological posts a-
mong the five in the Tokyo University Forest in Chiba. One is that at Amatsu which repre-
sents somewhat oceanic climate, and the other is at Fudagd which represents relatively in-
land type climate.

A calculation from the data of the former indicates that the warmth index of 85° C is
obtained at about 670m above sea level and that the coldness index lower than -10° C does not

exist within the range of warmth index higher than 85° C. On the other hand, at the latter,
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these two ranges of temperature indices stand together at the elevations from 560 to 610m
(Fig. 2).

According to Kira (1949), the warm-temperate deciduous forest zone, composed mainly of
Quercus serrata, Castanea crenata, Carpinus spp., Pinus densiflora, Abies firma etc., exists
under the combined condition of the warmtn index over 85° C and the coldness index of -10°
~-15° C. This zone corresponds nearly to the intermediate zone proposed by Tanaka (1887).

It is considered from the above-mentioned facts that the warm-temperate deciduous for-
est zone can exist in the area of inland climate but not in the area of oceanic climate, and
that the A. firma communities in the B6sé Peninsula belong to the warm-temperate forest
zone. And this result coincides quite well with the above-mentioned phenomenon (Fig.1).
Furthermore, it is noteworthy that the lower boundary of the intermediate zone is estimated
at about 550m above sea level at the latitude of 35° 10’ N.

3) Rearranging of the data which were obtained through the measurement at Nakanosawa
in the Tokyo University Forest in Chiba by Kapava and his colleagues in 1971 (cf. Kaava
1975), the distribution patterns of six of the main tree species in a stand dominated by A.
firma were compared (Fig. 3). ' ;

As to A. firma, there was a tendency that groups of trees of smaller class of diameters
occupy different parts from those of larger class in the stand.On the other hand, such a seg-
regation is not found between the evergreen hardwood species of smaller diameter classes and
A. firma of larger classes. In other words, these hardwoods can grow profoundly even un-
der the dominating canopies of A. firma.

4) For evaluating the population stability in this stand, the density-DBH curves were
compared among the six species, (Fig. 4). And three different types of curves, i. e. the V-
shaped of A. firma, the L-shaped of evergreen hardwood species and the reverse L-shaped of
T. sieboldii, were distinguished. Then these three types were compared with that of A. firma
in the intermediate zone on Mt. Sobo(Research Group on Mt. Sobo, Univ. of Kyushu 1963)(Fig.
6). .

The curve of A. firma in Mt.Sobo is very different from that at Nakanosawa but rather
similar to that of evergreen hardwoods at Nakanosawa. A. firma often shows the L-shaped
curve at other parts of the intermediate zone (TEzUkA and OkupA 1964, SAITO and TACHIBANA
1969).

5) The different types of density-DBH curves compared above are understood as express-
ing each stage of a progressing process of species population within a forest community(Fig.
7). From this comprehension, the population pattern of evergreen hardwoods at Nakanosawa
is considered as being at a developmental phase. On the other hand, T. sieboldii and the group
of A. firma of larger DBH class are considered coming near the end stage of development.

6) Comparing tree species of the A. firma communities in the intermediate zone with
those in the warm-temperate zone, it is noted that deciduous hardwood species are more abun-
dant in the former than in the latter.

Lots of quadrat surveys in the B&sd Peninsula show that seedlings and saplings of A.

firma can often grow under Quercus serrata and Pinus densiflora canopies. On the other hand,
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they can hardly be found on the floor of communities dominated by evergreen hardwoods, which
suggests that they can not successfully grow up under habitat conditions of evergreen hard-
wood forests.

On the basis of the above-mentioned results, the following sequence of succession may be
induced: Quercus serrata (sometimes, Pinus densiflora)—A. firma—evergreen hardwood spe-
cies (Castanopsis cuspidata var. sieboldii, Cyclobalanopsis acuta etc.). Accordingly, the com-
munities dominated by A. firma in the hilly zone of the Bésdé Peninsula may be regarded as

seral communities which must be gradually replaced by evergreen hardwood species.
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