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Fig. 1.

The map of Sarobetsu peatland showing the location of study
area (broken line).
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Fig. 2.

The arca invaded

by Suasa palmata. I o 500 m
\\ : L 1

The pattern of dendritic pattern channels and arc-shaped pools on

Sarobetsu peatland drawn from aerial photographs. Dotted line,
front of Sasa palmata invasion.

The area occupied by Sasa plants
and the area where channels developed, are similar in extent.
The area invaded [

by Sasa palmata. |

T

Old River Trace

The map of study area showing surveyed area and research line.
Dendritic pattern channels were investigated in site I, and arc-
shaped pools were investigate in site II. Ground surface, ground-
water table and vegetation were surveyed along the line at an
interval of 100 m. Water level recorders were set at A1 and E 15.
Old river trace was identified on aerial photographs.
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The area invaded by Sasa palmata.
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Fig. 4. Plan of the area where dendritic pattern channels originate (see Fig. 3,
site I). The location of cross section (A~F : see Fig. 5) and the stands
of vegetation survey (Q1~Q8: see Table 1) are indicated. Water level
recorder was set at E 15,
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Fig. 5.
(see Fig. 4).
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The profiles of transect and cross sections of dendritic pattern channel
The upper part of channel is narrow, but its bottom is

wide and flat of the cross section.
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Photo. 1. Sectional view of a dendritic pattern
channel seen on the wall of an arti-

ficial drainage channel.

Photo. 2. Vertical aerial view of the dendritic
pattern channel in Sarobetsu peatland
taken by balloon. Course of the chan-
nel can be seen as a dark colored belt.
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Photo. 3. View of the area where dendritic
pattern channels are well developing,
covered by Sasa palmata community.
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Table 1. Floristic composition of Sasa palmata community along the dendritic pattern
’ channel in Sarobetsu peatland (see Fig. 4)

——— st m 01 02 03 04 Q5 Q6 Q7 (O]

Plant names Number of species 16 14 12 12 13 9 2 1

Sasa palmata 4 4 5 5 4 5 5 5 F = F ¥
Myrica gale var. tomentosa 3 3 3 3 2 2 . . oF v oFF
Moliniopsis japonica 2 2 1 1 1 2 % o~ A v
llex crenata var. paludosa 2 3 4 2 3 . . . NA AR A
Eriophorum vaginatum 2 2 2 1 2 . v oz A ¥
Ledum palustre var. diversipilosum 1 1 . 1 2 . . . N A
Phragmites communis 3 . . 1 2 1 . . = o
Rubus chamaemorus 1 1 1 1 e add4Fa
Solidago vira-aurea var. leiocarpa 1 1 1 . . 1 . . 2 H x F
Sanguisorba tenuifolia var. alba 1 1 . 1 . . . FHE/vRTVERY
Hemerocallis middendorffii 1 . . . 1 . E R
Iris sp. 1 . 1 . . . . . 7 v 2 B sp.
Heloniopsis orientalis 1 1 . . . . . Sa e iy
Vaccinium oxycoccus 3 . . . . . . Yo akh E E
Parnassia palusiris 1 . . . YA ST Yy
Hosta rectifolia 1 . . . . . . 2 FF Ry v
Lastrea nipponica 2 2 1 3 1 . B YR
Coptis trifolia . 2 1 3 . S A
Carex middendorffii 1 1 . . kwm aA AN
Lycopodium obscurum . 2 . . . . <Y FVAF
Calamagrostis langsdorffii . 1 1 . 1 . PR NS
Osmunda asiatica . 1 . . 1 . . Y FU v
Hydrangea paniculata . . . 3 1 3 1 VA

* Quadrat area: 2mX2m. Cover value: 1, cover<10%; 2, cover 10-25% ; 3, cover 25-50% ; 4, cover 50-75% ; 5, cover 75-100%.

Date : Sep. 2, 1977.

98¢

BT H  ENICHER SRR B

£

Ly
=)



Table 2. Vegetation data from the stands which were set on the research line and at point A1l in

Sarobetsu peatland (see Fig. 3)

\Mce (m)

T
. Number of
Plant names . species

—-10?E() 100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 e
15 Al)
5 1413 10 13 14 8 4 5 7 8 8 9 10 10 8§ 9 11 12 11 7 12 8

Sasa palmata
Eriophorum vaginatum
llex crenata var.
paludosa
Ledum palustre var.
diversipilosum
Heloniopsis orientalis
Lastrea nipponica
Osmunda asiatica
Hydrangea paniculata
Solidago vira-auria
var. leiocarpa
Sanguisorba tenuifolia
var. alba
Hemerocallis midden-
dorffii
Moliniopsis japonica
Chamaedaphne caly-
culata
Myrica gale var.
tomentosa
Rubus chamaemorus
Carex middendorffii
Vaccinium oxycoccus
Sphagnum papillosum
Sphagnum spp.
Drosera rotundifolia
Hosta rectifolia
Scheuchzeria palustris
Carex limosa
Rhynchospora alba
Iris sp.
Lysichitum camtscha-
tcense
Menyanthes trifoliata
Eleocharis sp.
Empetrum nigrum var.
Jjaponicum
Lycopodium obscurum
Veratrum stamineum

5 4 2 . . . . . . . . . . . . . . . . . . . o Fz Yy
2 1 . . 1 2 . . . . . . . . . . . . . 1 . . . TR R
1 1 . . . . . . . . . . . . . . . . . . . . . N AR
. 1 1 . . 1 . . . . . . . . . - . . B . . . L R VA A
.1 .. . . . . . . . . . L YaUvays
h =
.1 . . . . . . . . . . . . . . . . . . . . . gy ayvH
. 1 . . . . . . . . . . - . . . . . . . -\7—7}:1)—153/7,{
1 . . . . . . . . . . . B . . . . . . Y mYF
. 1 . 1 . . . . . . . 1 . . . aHFFZ
FHKRIVay
. 1 1 . 1 . . . . 1 . . . . 1 1 1 . 1 Vaaw
11 1 - .. .. . . . . . 1 1 1 2 . 1 =V EVFA P
211 2 1 - 1 . 1 . . 1 . 1 1 1 1 1 1 Ry
1 2 1 1 . . . . . . . 1 1 1 2 1 1 1 - dAraAY VY
- 2 2 4 1 1 1 38 3 . 3 1 . 2 1 2 2 2 1 1 1 2 hdeakidato
. 11 1 2 - -3 1 1 1 1 1 1 . . 2 1 1 1 4 v hm a4 F T
. 3 3 4 2 3 3 3 4 4 3 4 3 1 4 4 2 4 4 4 2 4 FwnA4RY
. 3 4 3 3 3 4 3 3 4 4 2 3 2 3 3 1 2 2 3 3 3 vyaayrEE
. . . . 4 2 . . 4 . . . 4 . 3 . . 4 1 . 3 . AR I XNTH
.+ 1 2 11 3 1 1 1 1 4 5 - 5 3 . 4 1 1 . 2|5 IX=%spp
. e i1 1 . . .1 . 1 1 1 1 1 1 . . . . 1 1 =vwevar
. . 2 1 3 1 2 . . . 2 1 2 1 . . . . . . . . 1 aFFHEro o
« + + + 1 1 1 =+ =+« =+« +« 1 1 1 1 1 1 - . |1 kmagvw
. 01 . . . . . . . . . 2 . . . . . . 1 ¥TFRY
. . . . . . . . . . . . . 1 . . . . . . . P A A
. . . . . 1 . . . . . . 1 . . . . . 1 7% A8 sp.
| . . . . . . . 1 . 1 . I RAUg
. . . . . 1 . . . . . . . . . . IV HYY
. . . - . - - 1 . . . . o ) A sp.
. . . . . . . . . . . . . . . . 1 3 3 3 1 . . Hvaw s v
. B . . . . . - . . . . . . . . . 1 1 . . . . VARV AX

e e e e e e e e e . . . . . . . . . . 1 N R

* Quadrat area: 2mX2m. Cover value: 1, cover<10%; 2, cover 10-25% ; 3, cover 25-50% ; 4, cover 50-75% ; 5, cover 756-100%.

Date :Jun. 22~24,

1976.
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Fig. 6. The cross section of Sarobetsu peatland (see Fig. 3) showing ground
surface and groundwater table. The part where dendritic pattern
channels develope is on the slope, indicated on the left side of this

section.
Depth Ignition
(m) Loss (%)
0
Sphagrnuwn Peat
Sphagnum - Carex middendorffii Peat 95.5
1 -
Carex middendorffii - Sphagnum Peat 95.2
2 3
Sphagnum - Vaceinium oxycoccus -
Carex middendorf{ii Peat
Sphagnun ~ Carex middendorffii Peat 69.4
3 - -
Carex middendorffii - Sphagnwn Peat 84.4
4 ..
Sphagnum - Carex middendorffii Peat
Carex middendorffii - Sphagnum Peat 58.4
5 4 -
39.5
Clay

Fig. 7. The soil profile showing peat forming plants and ignition loss
of peat at site Il (see Fig. 3).
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Fig. 8.
lines (see Fig. 9).

The plan of arc-shaped pools (see Fig. 3, site II) showing section
The pools are long and narrow.
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The cross sections of arc-shaped pools. The bottoms are sloping,
the deeper part is situated near the internal banks of pools.
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Fig. 10.

Groundwater level at A1l and E15; from August 1st to September

- 10th, 1977. Water level fluctuations at A 1 indicated typical pattern
for undrained bog vegetation area, and the fluctuations at E15
indicated pattern of well drained peatland.
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Schematic model of dendritic pattern channel and arc-shaped pools

development in Sarobetsu peatland.

1. Small channel is cut at the bank of river.

Beginning of channel development.

Peat of this area is drained.

3. Further development of channel, formation of dendritic pattern.
Sasa palmata plants invade the surrounding, dried area.
4. The mass movement of peat occurs, and arc-shaped pools are formed.
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Summary

The Sarobetsu peatland lies in northern part of
Hokkaido, Japan, and its prevalent part is covered
with bog vegetation (Fig. 1). On the western part
of the peatland, near Sarobetsu River, there are

narrow channels and pools. They were identified:

as dendritic pattern channels and arc-shaped pools
on aerial photographs (Fig. 2). These channels and
pools are different from pools pattern formed by
hollow-hummock complexes known from other
peatlands. The surface features are one of the
most important keys to study about peatlands. In
this work, the developing process of the channels
and pools was investigated.

The dendritic pattern channels originate inside
the peatland and discharge to Sarobetsu river.
The channel begins usually as shallow ditch for-
med at the peat surface. As the channel goes
down, it becomes deep and wide and has a bare
peat bottom, but its upper part is narrow. There-
fore, on the cross section, it is bell-shaped, and
its upper part, in some places, is closed by grow-
ing vegetation (Photo. 1, 2). Farther down the
channel, close to Sarobetsu river, the ground on
both sides of channel becomes clearly sloping
(Fig. 5. The soil profile at the beginning of chan-
nels shows the bog peat (almost exclusively Spha-
gnum-Carex middendorffii peat), about 5m in
depth, formed over a layer of clay (Fig. 7). These
facts show that the channels were eroded by
drainage streams in the peatland.

On the transect, in the area with well developed
channels, ground and the groundwater table slope
down to Sarobetsu River. Near the river the gro-
undwater table was situated deeper below the
surface than in the central area (Fig. 6).

The groundwater level obtained from the area
with well developed channels indicated that water
level rose rapidly at the rain and fell rapidly after
the rain (Fig. 10).
fluctuations is similar to that of well drained
This indicates that the channels are

well functioning as a drainage system.

The pattern of water level

peatland.

Under the influence of drainage, the peat in the
neighbourhood of the channels becomes dry, de-
compose and shrinks. Then, Sasa palmata plants
begin to invade the bog vegetation (Table 1, 2). It
was identified from aerial photographs that the
area occupied by Sasa plants and the area where
channels developed, are similar in extent (Fig. 2).
It was concluded that the invasion of Sasa plants
speeds up the development of channels, because,
generally, the growth of Sasa roots increase the
permeability of soil.

The arc-shaped pools are observed in some
places in the area where dendritic pattern channels
originate., The pools are long (more than 100 m)
and. narrow (less than 5m) (Fig. 8). These pools
are arranged in lines lying side by side like the
parts of concentric circles. The circle center is
located downward of the channel (Fig. 2. The
pools are very deep and sometimes its bottoms
reach to the clay layer. On the cross section
their bottoms are sloping, the deeper part is situ-
ated near the internal bank (Fig. 9). It was sug-
gested that the pools were formed by mass move-
ment of peat. The mass movement occurred when
water table begun to fall due to the drainage
effect in the channels’ area. This caused imbalance
at the boundary between drained and undrained
peat, which resulted in the mass movement.

A proposed explanation of a process of channels
and pools development includes four steps: (1) a
small channel is cut at the bank of river; (2) the
channel begin to develop and peat of the area is
drained; (3) the channel develops into dendritic
pattern, and area is invaded by Sasa plants; (4)
arcshaped pools are formed by mass movement
of peat (Fig. 11).



