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The isolated Lycopodium cernuum Community established
in the fumarole area of Mt.Atosanupuri, Eastern Hokkaido

Hisashi SHINSHO

Synopsis

Hisashi Suinsno ( Kushiro City Muse., Kushiro ). 1985. The isolated Lycopodium cernuum community
established in the fumarole area of Mt. Atosanupuri, Eastern Hokkaido. Memoirs of the Kushiro City Muse., 10:
The composition of the L. cernuum community which is situated near the margin of the fumaroles at altitude
of about 360m on the southern slope of Mt. Atosanupuri (43°37 N. L. 512m a.s.l. ) near the south of Kawayu spa,
Eastern Hokkaido was studied on November 17 1984. In the places where the L. cernuum flourished, the soil
temperature at a depth of 5cm and the air temperature near the ground surface were measured on the same day
as above mentioned and January 28 1985. The fumarole vegetation of Mt.Atosanupuri was dominated mainly by
L.cernumm in association with Miscanthus sinensis, Ledum palustre var. diversipilosum, Hydrangea paniculaia and
Empetrum nigrum var.japonicum. In the proximity of the fumaroles, the soil temperature at a depth of 5cm was
97.0 -36.0°C in mid November and 26.0 - 32.0°C in late January and each of the air temeperature near the ground
surface was 12.0 - 29.0 °C and 8.5 - 30.0°C, campared with 3.0 - 7.5 °C and —7.0 - —8.0 °C, respectively, of the air

temeperature at a height of 1.5m.
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Fig. 1 Map showing the site investigated at Mt.
Atosanupuri in the south of Kawayu spa.

Fig.2

A view of Mt. Atosanupuri
on January 28, 1985.
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Table 1. Composition of Pinus pumila -

Ledum palustre var. diversipilosum community in Mt. Atosanupuri.

( Numerals show the dominance and the sociability of each species. )

Renewed quadrat number 2 3 4 5 6 7
Original quadrat number 1 5 6 7 4 3
Slope aspect ENE ENE NNE N N E E

Slope degree ()

Height of shrub layer (cm)

Vegetation cover of shrub layer (%)
Height of herbaceous layer (cm)
Vegetation cover of herbaceous layer (%)
Extent of quadrat (n’)

40-50

24 30 32 22 28 26
70-80 90-100 100-110 130-140 140-150 160-180
80 80 80 80 80 70
20-30  30-40 20 30-40  60-70 50-60
20 30 30 40 40 40

5X5 5X5 5X5 5X5H 5X5 5X5  5X5

Number of species 5 6 7 8 3 6
Pinus pumila «3 54 44 4+4 4+4 4+4 44
Ledum palustre var. diversipilosum +3 33 33 33 33 33 3+3
Empetrum nigrum var. japonicum «2 22 2+2 2+2 12 242 292
Sorbus commixta +-1 +-1 +-1 1-1 +1 +el
Cornus canadensis 11 11 11 11
Loiseleuria procumbens 1+2 12

Spiraea betulifolia +1 +-1
Gaultheria miqueliana 1¢1

Vaccinium ovalifolium 1-1

Cladonia sp.

2 1+2 12 12 12 1+2 1.2
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Table 2. Composition of Lycopodium cernuum community in the fumarole area of Mt. Atosanupuri. ( Numerals
show the dominance and the sociability of each species. The temperatures were recorded on the morning

of November 12, 1984. )

Renewed quadrat number 1 2 3 4 5 6 7 8 9 10 11 12
Original quadrat number 2 1 4 3 12 5 10 8 9 1 7 6
Slope aspect s s s s s s s s S s s S
Slope degree (°) 20 35 25 30 20 20 25 20 20 25 25 20
Height of herbaceous layer {(cm) 3 2 2 2 3 3 5 6 5 2 4 5
Vegetation cover of herbaceous layer (%) 50 30 40 30 50 75 70 90 80 90 70 70
Air temperature (°C) 3.5 6,5 45 6,5 3,0 50 6,0 50 50 3,0 7,5 3,0
Air temperature near the ground surface (°C) 14 22 18 12 29 23 21 19 24 22 27 14
Soil temperature 5cm beneath the ground surface (°C) 36 32 32 29 32 28 28 27 28 28 30 29.5
Air temperature of the fumarofe area (°C) 38 38 344 3 — - - — — - —
Extent of quadrat (m?) IX11XT IX1IX11X11X11X11xX11X11x11x11x1
Number of species 4 5 4 4 5 5 5 6 6 6 5 6
Lycopodium cernuum 3+3 3+3 3+3 343 33 4:3 3:3 3¢3 343 4+3 4.3 33
Miscanthus sinensis 202 202 202 202 202 102 202 22 202 142 2:2 202
Ledum palustre var. diversipilosum 201 el 202 202 202 202 202 202 202 202 22 242
Hydrangea paniculata 102 1+2 12 ++1 ++2 +-1
Empetrum nigrum var. japonicum 142 12 2+2 22
Calamagrostis langsdorffii 12 12

Pteridium aquilinum var. latiusculum +2
Cladonia sp. 22 142 102 242 222 202 242 202 22
Polytrichum sp. 2:2 +-1 22
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Table 3. Changes in air temperature near the ground surface and soil temperature 5cm beneath the ground
surface of Mt. Atosanupuri fumarole area, measured on January 28, 1985. Air temperature recorded —
7.0~—8.0°C from 12 :30 p. m. to 1:30 p. m. ( Gothic type numerals show the temperature of
Lycopodium ceynuum _community area. )

[ Fumarole | Distance from fumarole 0 cm 10cm 20cm 30cm 40cm Snowy area
1 29.0 Near the ground surface 12.0 19.0 11.0 15.0 10.0 0.
~30.0 | Beneath the ground surfaee 32.0 31.0 28.0 23.0 18.0 6.0
1 28.0 Near the ground surface 26.0 17.0 8.0 7.0 3.0 0.5
~29.0 | Beneath the ground surface 29.0 28.0 26.0 22.5 19.5 7.0
101 33.0 Near the ground surface 26.0 17.0 12.5 8.5 12.5 3.0
~34.0 | Beneath the ground surface 32.0 30.5 26.5 23.0 23.0 4.0
v 32.0 Near the ground surface 24.0 13.0 10.0 12.0 13.0 3.0
~33.0 | Beneath the ground surface 29.0 26.0 22.0 22.0 20.0 3.0
v 33.0 Near the ground surface 25.0 8.5 13.0 14.0 11.0 2.0
~34.0 | Beneath the ground surface 32.0 27.0 22.0 19.0 16.5 4.0
VI 31.0 Near the ground surface 30.0 13.5 16.0 12.5 7.0 1.5
~32.0 | Beneath the ground surface 26.0 26.5 28.0 25.5 24.0 7.5
Vil 29.0 Near the ground surface 25.5 13.0 12.0 8.0 5.0 2.0
~30.0 [ Beneath the ground surface 28.0 27.0 26.0 17.0 14.5 7.5
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Fig.3  Changes in air and soil temperatures of Mt. Atosanupuri fumarole area, measured on

January 28, 1985.

Air temperature recorded —7.0~—8.0°C from 12:30 p. m. to 1 : 30 p.m, see Table 3.
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Table 4. Soil temperature (°C) 5cm beneath the gro

H

i
B

A

und surface of Lycopodium cernuum community, Ledum

palustre var. diversipiloum community and bare ground, away from the fumaroles in Mt. Atosanupuri,
measured on Januany 28, 1985, Air temperature recorded —6.0~—7.0 °C from 1:30 p. m. to 2:00 p. m.

Soil temperature (°C) 5cm beneath the ground surface
Lycopodium ceynuum community 21.0 22.0 22.5 22.5 23.0 23.0 23.5 24.0 24.5 25.0
Ledum palusire var. diversipilosum 1.5 12.0 13.0 13.0 13.5 13.5 14.0 14.0 15.0 17.0
community
Bare ground 12.5 13.0 14.0 16.0 17.0 18.5 19.0 19.0 21.0 22.0

Soil temperature 5 cm beneath the ground surface

30
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Temperature’C
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@ Lycopodium cernuum community area
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snowy area|
fumarole

(o]
snowy area
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Fig. 4 Change in soil and air temeperatures of Lycopodium cernuum community in
Mt. Atosanupiri fumarole area, measured on January 28, 1985,

see Table 3.
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-_-_-_- Empetrum nigrum var. japonicum

Hydrangea paniculata
Ledum palustre var. diversipilosum

Miscanthus sinensis

Lycopodium cernuum

air temperature near
the ground surface

soil temperature 5cm beneath
the ground surface
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Fig. 5 Composition of the fumarole vegetation, air temperature and soil temperature in Mt. Atosanupuri,

observed on November 12, 1984. Air temperature recorded 3.0~7.5'°C from 10:30 a. m. to 11: 30 a. m..
The Lycopodium cernuum community is associated with Miscanthus sinesis, Ledum palustre var.
diversipilosum, Hydrangea paniculata and Empetrum nigrum var japonicum, see Table 2.

Thickness of bars indicates the dominance by Braun-Blanquet.
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Fig. 6 Soil temperatures of Lycopodium cernuum

community area and Ledum palustre var.
diversipilosum community area, away from
the fumaroles in Mt. Atosanupuri, see Table
4,
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Summary

The isolated Lycopodium cernuum community
established in the fumarole area of Mt.Atosanupuri
(512m a. s. l. } near the south of the Kawayu spa (43°37
N. L., mean annual temperature 4. 6 °C,warmth index
51.2) , Eastern Hokkaido was studied on November 17,
1984 and January 28, 1985.

1. The L.
around the fumérole area of about 50n? in width at an

ceynuuwm community was located

A&

altitude of about 360m a. s. 1. on the south slope of Mt.
Atosanupuri.

2. The composition of the fumarole vegetation was
characterized by dominant L. cernuum and by a small
quantity of Miscanthus sinensis, Ledum palustre var.
diversipilosum, Hydrangea paniculata, Empetrum ni-
grum var. japonicum and Cladonia sp., and besides,
the fumarole vegetation was bordered by Pinus
pumila thicket in association with L. palustre var.
diversipilosum and E.nigrum var. japonicum at Mt.
Atosanupuri in the Kawayu spa.

3. The soil temperature of the L. cermuum com-
munity near the margin of the fumarole was 26.0 - 36.
0°C and the soil temperature of these community away
from the fumarole was 21.0 - 25.0°C. Almost the place
with the soil temperature of 12.5 — 22.0°C was bare
ground and the area where the soil temperature fell
below 17.0°C was covered by a shrub composed of L.

palustre var. diversipilosum.
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. Lycopodium cernum near the fumarole

Away from the fumarole area 3

Herbarium speimen of Lycopodium cernuum

Near the fumarole area 2
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Fig. 8



