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A phytosociological study on natural forests along the
coastlines of Rishiri Island, Northern Hokkaido

Shin-ichiro Sairo*
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Table 1. Outlines of 4 natural forests along the coastlines.

W oAk DERD mRe s A + i
B (m)  (ha) B o o
F 7wy 25 7% FoopLomy 200 160 FE=Y, ==Y mrﬁc,ﬁg@ < KUK
WORRMTE R HEPIRE R 150 16 ” ” RERIBHT - (KK)
v AW M A 500 15 7a=v=y, FF=y k- (KIUK)
v eWE HEPIERRE 100 o 7 M‘ i VA - LR 7
Ol K

it BNy, HPEH 700 m, [#H:16# 3,000 m, HfHY 160 ha o
RBEIREM D BB (19-2)y ZAUTRBR 7R AN, B, i 7e bk
bk, ke LTRESBOKIMIGT ORERTH D, WEHNIOTOET
TETC, BT 1972 42 8 ARDREA D b, BRI 56 ha i §,5E3 5,
S RE AR LitdTh T 5,

C O (LU, B2 E X8 1, (30F 20,800 4ERTZ L L, (1S
BWISMMZr AL T, JEX 20~30 m CEREEOBIEHRET Iz dh b (dE
73 1967), AR Lo 7oBT (v 2 L v F— &) Tk, KODEMNESL
PR D BBIAEE L WM TS B Tu B, 2FE LT, fifkiiy a L
Y F = 4 Bl UBERHER U s 3t e ds o 7o IT—— HRA b2 R 7e - \
H——Z X T X 7o, SFEIBANL 5° XL h/h Xy, B—2 FIRMAIS (%Ht

LIRSS &, HFITIL Y 2 — U HER L, 228 5~10 cm 24k R

Fig. 2. Kutsugata.
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Fig. 3. Soil-profile (Kutsugata No. 1). Fig. 4. Soil-profile (Kutsugata No. 2).
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Table 2. Belt-transect of Todo-fir stand, Kutsugata No. 1.

Species kit
Abies sachalinensis (A) FoF
Picea jezoensis (P) =
Aralia elata (Ar) z 7

Hydrangea paniculata (H) VAR
Morus bombycis (M) ¥ o=

Sambucus sieboldiana (Sm)
var. miquelii

Dead tree (x) o oh

KUTIUGATA Belt no 2

Atres sachalinensis stard

Mean total o oz

53

i

A I

N,
3

g

B—9 #7% No. 2 oHfkK
Fig. 9. Belt-transect (Kutsugata No. 2).

£—3 WK No. 2 (5 mX47 m) bk HERK
Table 3. Belt-transect of Todo-fir stand, Kutsugata No. 2.

Species i} Tl
Abies sachalinensis (A) 4
Picea jazoensis (P) = Vv = v
Aralia elata (Ar) x5 7 *F
Sorbus commixta (S) FF P
Phellodendron amurense (Ph) % -~ %
Hydrangea paniculata (H) VAR R A
Dead trees (x) W R K
i

Mean total Fo1

Wox Mo £ P ENIE
(m)  (cm) (m) (%)
3-8 13-33 3-5 15
6,7 19, 26 3,5 2

2 2-3 1-2 4
4 5 3 1
k] 2 2 1
2 2 1 1
— 15 —_ 1
6 22 4 25
)
WX g #® B X

(m) (em)  (m) (%)
9-11 27-43 3-6 14
9-12 17-38 2-6 3

2 2-3 1 3
3,5 3 1,2 2
2 3 3 1
2 2 2 1
B 17-40 — 6
10 35 5

30
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Fig. 10. Belt-transect (Kutsugata No. 3).

£—4  HPREEIE No. 3 (5 mx44 m) oks iR
Table 4. Belt-transect of Todo-fir and Yezo-spruce stand,
Kutsugata No. 3.

Species Iy % [ g £ i R x B

_ - . o . (m)  (em) (m) @&
Abies sachalinensis (A) I s 4 10-12 24-45 3-6 12
Picea jezoensis (P) =V = v 10-12 23-48 3-6 6
5

Dead trees (x) o oh K e 24-45

Mean total ¥y it 11 35 4 23




£—5  REMRD RofiB (FIREK2EE No. 3 &2 4)

Table 5. Numbers of annual rings.

J) i R [EN S Yo HHE & i

. _ . (cm) (ecm) —  (E)
P =Y 1 . 109 60 80 124
” 2 99 22 80 114
” 3 85 60 55 98
= v =y 1 82 40 70 96

OR300 emiZ#ET A FTIZI0ENLND, Fo# 10cm/year 0L RERE LTI L

AT O—ITT Ein s, RO oW T, 2¥DX vz kd, COrF<wY - =V
<V I ER OB - SRIEERTIREIRD, i 90~130 ED—Fk 4 1 7TH %, BEGTALET
6~10m, M TH#T11~13m b h, [IEH 30~40 cm T, EFEEI 4~5m H D, LARBEL 800~1,100 4 /ha
T, 5 ->MEEN50~T0% TH 5D (F6-6) EHMEMAZ L <, MR B <, ERR FREEAEDL ST),
2B LOHAR S TH B, IABEOEZITEBOEAIT X 2R ) Ol L, RIEM ORI - (ki
e R A (W

F—6  HPRKTY No. 1~3 O AKHEES LT 5 - K
Table 6. Densities of stand and crown, Kutsugata No. 1~3.

MR B (R, %) SEARHIES 5 2 BB g g s v TR DBERE
S (4</ha) (%) o (m)
No.1 I F=v (60) =v=(8), Hihk(4) 1000 (1,100) 45 (50) W~SW 200
2 v @7, # (10, o~ (20) 700 (1,000) 50 (65) W~NW 350
3 v (52, # (26), ~ (22) 800 (1,100) 65 (75) (W~N) 650

# () IRKERORL IR B e BEBES S SR E ¥

At A LA o TR R bR & L L T (Fk 1969, #1975, ke 1968, i 1973, Fgé - 4 1971, 5
i - 1971, GEIED 1972, FEHEH 1975), BRI OO R b DL VLB, @ b F=Y (50~70%) &
=/ = (10~30%) Dt —H R TH H, @ HARMCIEHERZ4 SRVT, @ HECHIED 23351 <HIR
S, @ KREEIMEL TRE L 03K, © BB L 22 BT - ik - E@EnkE L, © KKy
YNZL L, @ HRKDOMMAEE L,

BPeRbRi 1A & Al (24950 m, A 16~25°) \ZHAEL, P F=viZz Y=y b Uinbo T b, i
DRETHAL R TEEY D ONIAREEED S\ D TIT g o 1o MIIATEI S BALfc T, ML €, MiERX
FHLLKRADD D, EHOEITE BTESEA B L olc, SIREEL 980 A/hadsh, 5 -HIEEL85% H -7,
R AR % I 7B, chZh 1L160 A&/ha S X0V 90% 127t b, MR 18 micb#EL T T, RMAEXH
HRZLThs, 158 8~10m I TEATH S h T/, EARFNIAFC, b F~YHESEDTZ L, HAMLZ
L2y, CHIRZ = AF P BLOF Y = FHOAEFAEEL T 5 (R-11 5 X0V HK-T),

PR RIS ED X 51T\ 2 o @ B2 H - T, HMBUCEILcV . @ BROEHSD L
T, Lk hipeRlE <, KD ZR2AREAC. @ BESE L, 5 o HELE, @ MiEEENRE VL
L, —HAHITH - TL, PRREREADNRD, ©BIEGARE, (ERIhiceWd LD, Akzdish-
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Fig. 11. Belt-transect (Nocchid No. 1).

T APREEAH No.1 (5 mx45m) ofksHER
Table 7. Belt-transect of Todo-fir stand, Noccha No. 1.

Species B @ [ o £ W& KO
. ) (m)  em)  (m)  (F)
Abies sachalinensis (A) [ 7-18 10-60 3-6 22
Sorbus commizxta (S) I F Frow ¥ 4-5 4-6 1-2 5
Phellodendron amurense (P) * -~ % 4-5 5-7 2-3 4
Euonymus planipes (E) dA VYA 3 3 1 it
Dead trees (x) W oh K — 12-45 — 4
Mean total S i 14 38 4 36

72, © BOJEST & BT, BEORE LHEFT S, © ¥4 EHMIK7 2 7 2R LTV 5,

HARO M L FH

FIBLE; DAL, 5820 KILEEE) & KD M & 1ok & M SR AT b TaLs, kil AR A
i, BFMEDH o THAFRLDOTH Y, KIEBOKRILC E &g THENREL, WRHEE~KE Okmi)
B TR AE - O, dRiEEA 2 D, —EEALSE B b, BIENT e o THEER - LEREES C 0 L)
CRELTE LN Eh D (K-12), v+ FFHE O X 5 78 Quick travelers GREDIKA) &R &, Wi
BB~ B 10 m/AEOH X CHAEL Gl - B1971), FSBAB LT L b GO A Shith » 1
B TE (G5 1975),

YERTHIESR ~ PR AL, rds/ M KILGET) (REIR & 7ET0), L W b £t ts X OMREF~ D HERE



57

Rishiri Volcano
IR Q|

Forest on

Rebun Is

7oK Rishiri Is. SR }:Iekkaidn rI‘s.
. Rohun Channel RS Rishiri Channel  ACiETEAL:

B—12 Ok i1 % YEKEE b X O BARR OB A (R R)
Fig. 12. Forest immigration from Hokkaido to Rishiri and

Rebun during Ice Ages (schematic).
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H—13  ¥aLoBAROREY (HRR)

Fig. 13. Rooting space among rocks, Schollendom (schematic).
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Summary

The present paper deals with the influence of environmental factors on natural
forests along the coastlines of Rishiri Island, from the points of view of the forest
establishment, structure and regeneration.

Rishiri Island is situated at the northern end of Hokkaido and is a volcanic island
which is composed of ejecta of a Quaternary volcano (Mt. Rishiri, 1,718 meters above
the sea level) accumulated on Neogene basement rocks. Mt. Rishiri is a typically conical
volcano with a steep top, deep radial valleys and parasitic scoria cones. The main
stratovolcano is composed of lava flows of pyroxene andesite and has been eroded by
many radial dikes, which have transported fan deposits on the lower slopes. During
the period of intense erosion, the renewed activity of parasitic craters seems to have
begun about 20,000 years B.P. Many lava flows cover broad areas on the northwestern
and southern parts of the island. The surface of the lava flow is ornamented with
many tumuli, Schollendom. And several layers of volcanic ash and sand are deposited
on the surface throughout the island (Figs. 3, 4, 5, and 7).

The strong, prevailing west wind blows the west coast of the island and forces
forest trees to form wind-blown crowns. Annual precipitation is about 1,200 72m and
snow depth is between 100 and 200 c¢m. Annual average temperature is about 7°C,
higher than 6.2°C at Wakkanai. Therefore, the island has exotic trees of Cryptomeria,
Paulownia, etc., native to the warm temperate zone.

Settlement of Japanese to the island began in the 18th century for fishery, and the
population increased during the last quarter of the 19th century. In order to obtain
timber, fuel, farmland, etc., they destroyed forests on the western part of the island,
and only four forests have been remained along the coastlines for shelterbelt and
because of their topography and soils, bad to be cultivated, i.e. rocky, steep, swampy,
ete. (Fig. 1).

Kutsugata forest is situated at the western coast and on Schollendom, and is com-
posed of numerous small stands, about 160 ka in total area with open and wind-damaged
patches. The stands investigated are composed of Todo-fir, Abies sachalinensis, and
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Yezo-spruce, Picea jezoensis, 8 to 13 meters in height and 20 to 50 ¢m in B. h. diameter,
with crowns of 3 to 5 meters in diameter (Figs. 8, 9 and 10). The forest floors are
rocky and comparatively light, with few Todo-fir seedlings and many light-demanding
herbs. The rooting space is very small and shallow. Annual rings showed that the
stands were about 90 to 130 years of age and seemed to be an uniform structure of the
same generation (Table 5).

Nocchi forest is situated at the southern coast and on the slope of fan deposits,
and the stand investigated is composed of Todo-fir only, 10 to 18 meters in height and
30 to 60 cm in B.h. diameter, with crowns of 3 to 5 meters in diameter (Fig. 11). The
forest floor is comparatively dark, with few Tofo-fir seedlings and Sasa grass, 1.8 meter
in height.

Tree or forest immigrations from Hokkaido to Rishiri is presumed to occur during
Ice Ages after the final period of volcanic activities through the Rishiri Channel which
was above the sea level at that time (Fig. 12). The isolation of Rishiri Island from
Hokkaido after the last Ice Age caused trees to stop their immigration, except berry-
bearing trees by ornithochoryl. Trees of anemochoryl might invade and establish them-
selves to the naked, unmovable and suitably wet soil surfaces, resulted from topographic
changes (ash fall, fan deposition, slope rupture, etc) in the island. The topographic
changes, of physiographic factors, must make old-type conifers dominant over broad-
leaved trees in competition within the island. The influence of physiographic factors
on forest establishment is found at many volcanoes in Japan, i.e. Mts. Asama, Mihara,
Sakurajima, etc.

Wind and poor soils are severe limiting factors for tree growing along the western
coast of Rishiri Island. The Kutsugata and Nocchii forests will be gradually disappear,
since both the stands have few following generation and are exposed to severe limiting
factors. Therefore, artificial planting, improvement of soils and protection are needed
to maintain these stands.

In the establishing of shelterbelts along the coastlines of the island, we must prac-
tice land-preparation of soil transportation and cultivation, and also must plant pioneer
broad-leaved trees native to the island, i.e. Dake-birch (Betula ermant), Miyama-alder
(Alnus mazimowiczii), Nagaba-willow (Saliz sachalinensis), Japan poplar (Populus mazxi-
mowiczii), etc. to protect important Todo-fir and Yezo-spruce.



