A phytosociological
study on the natural Todo-fir A bies sachalinensis FR.SCHM.
forest at Kiyohama,Wakkanai northernmost Hokkaido
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Fig.2. Climogtraph of Cape soya.
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Fig. 3. Soil-profile, Belt Mo.1.

Fig. 4. Soilprofile, Belt NoJi.
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Fig.5. Belt-transect No.1.
-1 No.1. 5 x 47

Table 1. Belt-transect of Abies,Quercus and Sorbus stand, No.1.

Species

Abies sachalinensis(A)
Quercus mongolica

var. grosseserrata(Q)
Sorbus commixta(S)
Acer momo(AC)
Betula ermani(B)
Hydrangea paniculata(H)
Dead tree(x)

Mean total




No.2 9° 5
10 33cm 3 530 /ha
0.4 /| 2 No.1
120cm
33 -6
i
-6 No.2
Fig.6. Belt-transect No.2.
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Table 2. Belt-transect of Abies,Quercus and Sorbus stand,No.2.
Species
Abies sachalinensis(A)
Quercus mongolica
var. grosseserrata(Q)
Sorbus commixta(S)
Viburnum furcatum(V)
Dead tree(x)
Mean total
No.3 15 5,800 /ha
1,730 /ha 28 5~9 16~47cm
2~5 72 5 7 7 13 1 3
28
10cm -7 -3
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Table 7. Belt-transect No.3.

-3 No.3(5mx 38m)
Table 3. Belt-transect of Abies stand,No.3.

Species

Abies sachalinensis(A)
Quercus mongolica

var. grosseserrata(Q)
Sorbus commixta(S)
Prunus sargentii(P)
Hydrangea paniculata(H)
Dead tree(x)

Mean total
No.1 3 -4
-5
-4 No.1~3
Table 4. Species percentage,density and crown coverage in Belt Nos. 1-3
/

1 (43) (20) (19) *(7) 2,130(2,300)** 75(80)**
2 (36) (27) (19) *(18) 2,440(2,980) 65(70)
3 (66) (16) (8) *(6) 5,840(6,210) 75(77)
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No.1~3
Table 5. Data of Todo-firs in

Belt Nos.1-3.

1 43(50) 550 15

2 36(54) 530 33 3,750
3 66(72) 1,730* 8 19,000

28 72
0.3 1.3

75~125 35~55
30~40 0.5mm/ 40~70 2mm/
90 150
50 70 -6
-6 No.2

Table 6. Numbers of annual rings of Todo-fir in Belt No.2.

+5+21+43+7
1 80 ( +10+44+70+5 95 100 19*
mm)
2 75 80 85 95 33*
3 35 40 38 50 55 14*
4 120 125 41+44+(35 40) 130 145 18*
( + + )
5 55 30+25 65 75 10.5**
( 12mm+ )
1.3m high, 0.3m high
No.2 3 mx m
No.1 No.2 No.2 No.3
No.1 3,800 /ha No 2 19,000 /ha
[/ 2 ,
-8
H ’ ] 50 ,30
-7
10~200cm 30~50cm 100cm
7% ( -9), 40 , 1 2cm
27 3~3.5 ,
15 20cm
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Fig.8. Density distribution of Todo-fir seedlings on two plots.
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Table 7. Age constitution of Todo-fir seedlings on the forest floors.
1 9 10 19 20 29 30 39 40 49 50 59
% % % % % %
No.1 17 52 8 18 1 4
No.2 12 39 35 7 4 3
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Fig.9. Relations between ages and height of Todo-fir seedlings.
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Summary

The present paper deals with the structure establishment and regeneration of the natural forest
at Kiyohama Wakkanai from the points of view of the influences of environmental factors and human
activities.

Kiyohama faced to Soya Strait La Pérouse Strait, is situated at 6km southwest of Cape Soya which
is the northernmost end of Hokkaido Fig 1 Topographically speaking the site investigated is a
coastal terrace 10 to 60m above sea level with north slope of 5° to20° and is cut by 4 small streams

Photo 1

The site is geologically composed of the sandstone and tuff of Oran’ nai formation in Cretaceous
System and partially of the terrace deposits of gravel sand and clay in Diluvial Epoch In soil profiles
litter-humus deposit reaches 10 m deep Mineral soil is clay which includes volcanic ash at the upper
horizon and gravel at the lower one Figs.3 and 4)

Climate of Cape Soya innuenced by oceanic climates of both Sea of Japan and Okhotsk Sea is cool
and windy Annual average temperature is 6.2 maximumone is24 and minimumoneis 17

Annual precipitation is 1,115mm Fig 2 The strong prevailing northwest wind about 5m/s of
annual average velocity at Wakkanai blows the forest and forces trees to form wind-blown crowns
Photos 3and 4
Settlement of Japanese to Soya region began in 17th century for fishery trade with Ainu people
and defence of northem territory 1n 1804 native Ainu population was about 1,800 and only 228 in
1879 Felling for building and fuel and fires have changed the whole natural forests around Cape Soya
into the heath-like Sasa vegetation except of the small forest investigated Today the forest is managed
in non-cut and non-protection practices and has been left as water tank windscreen sailing target and
S0 on
The wooded area of about 8 ha is composed of many stands with open and windrdamaged patches
Fig 1 The stands are composed of Todo-fir Abiessachalinensis on hillsides to ridges Photo 2
with several species of deciduous broad-leaved trees chiefly Japanese oak Quercus mongolica var.
grosseserrata Itaya-maple Acer momo and Sorbus commixta. Todo-firs have relatively straight trunks
but broad-leaved trees have multiple daughter trunks which may be epicormic shoot origin after felling
Figs 5,6and7

Belt-transects of N . ,2 and showed that canopy height breast-height diameter and crown

diameter were respectively 6to m 15to50cmand 2to6 m Stand density and



crown coverage were 2,000 to 6,000 per ha and 65 to 85 respectively Tables1 2and3

Todo-fir accounted for 36 to 66 in the species percentage and reached 50 to 72 if dead trees
were added dead ones were all Todo-fir Table 4 Canopy tree density of Todo-fir were 550 101,800 per
ha and dead trees accounted for 10 to 30 Table 5

Annual rings of Todo-fir showed that the stands were composed of old or overmature trees of 90 to
150 years of age and of matume trees of 50 to 70 years Table6 In Belt No 3 old trees accounted for
28 It seemed that old trees were parents of matureones

Kumai-sasa Sasa senanensis was dominant among the forest floor vegetation 0 6 to1 2 m high
There were also several species of young trees shrubs climbers herbs and grasses which grew on the
thinner parts of Sasa

Densities of seedlings of Todo-fir  lower than 200cm were 3,800 to 19,000 per ha which were not
sufficient for regeneration However there were a few parts with the density of 10 per m2 which was
seemed enough for regeneration Fig 8 Ages of seedlings ranged between 5 and about 50 years Table
7  Most of seedlings ranged between 30 and 50cm high and only 7 was higher than 100cm Fig 9
Older seedlings morethan 40 years showed onlyl to 2cm long in annual leader growth under the
densecanopy

Cones of Todo-fir at windward margin were only 4 to 6cm long This size is very small in
comparison with 7 to 9cm of Rishiri Island or 8 to 10cm of inland seed orchards It seemed that isolation
from inland forests and severe climate made Todo-firs at the site investigated product small cones which
could not bear vigorous germinants

This small forest investigated will not be progressive in future unless we can carry out practices of
removement of Sasa with ripper for natural seeding hand seeding of seeds from sound forests near to
the site planting of plants from the near nursery and establishment of windward margin by planting
of wind-tolerant broad-leavqd trees of Japanese oak and Itaya-maple
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