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Drastic change of grassland vegetation after the irruption of sika deer on Cape Shiretoko,
eastern Hokkaido

IsHikAwA Yukio'*, Nrwa Shin-ich®>, WATANABE Osamu’, WATANABE Nobuyuki’
Ao1 Toshiki’, UcHIDA Akitomo* and SATO Ken’

B yishi@hirosaki-u.ac.jp

We conducted a vegetation survey to reveal the effect of the irruption of sika deer (Cervus nippon) in
the summer of 2000 on Cape Shiretoko where intact maritime vegetation had been distributed along sea coast.
One hundred and five quadrats were set up on the upper part of coastal cliff and on coastal terrace, and 13 com-
munities were identified by using phytosociological method. A vegetation map was also drown based both on
1999 monochrome air-photo and the field survey. These results were compared with former records at 1966 and
the early 1980s, and strong effects of deer grazing on the vegetation were revealed. On windswept communities,
strong grazing on alpine plants including Empetrum nigrum var. japonicum, Trifolium lupinaster, and Swertia
tetrapetala was observed, whereas the species such as Allium schoenoprasum var. yezomonticola, Rosa rugosa, and
Artemisia tanacetifolia escaped grazing and increased dominance. On coastal terrace, tall herb communities of
Hemecocallis lilioapholdes var. yezoensis, Artemisia montana var. montana, and Petasites japonicus var. giganteus
were also seriously grazed, whereas grass communities and Sasa senanensis community expanded their distribu-
tion ranges. Species composition of the communities maintaining former dominant species also deteriorated
considerably. Furthermore, ruderal and alien species also grew on the various places of the terrace.

Keywords coastal terrace, grazing, maritime vegetation, species composition, vegetation survey
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Photo1. Wind s;vept community at 1980 (by K. Sato).
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Photo2. Tall herb community at
1980 (by K. Sato).
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Senesio cannabifolius
Sorbaria sorbifolia var. stellipila

Milium effusum

Carex pilosa
Impatiens noli-tangere

Laportea bulbifera
Thermopsis lupinoides
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Table 2. Synthesis table for the vegetation of Cape Shiretoko, eastern Hokkaido, Japan in 1980 (based on Sato 1981).
]2, ARIMORE DR HTERER (2) Pl (1981) I2HED< 1980 FFDIRBL

Plant community FEI % *
Number of quadrat 77T X%
Total number of species #H1BLFELL

1
8

2 3 4 5
7 4 3 2

10 33 35 30 24

Allium schoenoprasum var. yezomonticola
Stellaria ruscifolia

Deschampsia cespitosa var. festucifolia
Viola mandshurica var. mandshurica
Draba borealis

Polygonatum humile

Empetrum nigrum var. japonicum
Trifolium lupinaster

Festuca ovina

Potentilla fragarioides

Plantago camtschatica

Swertia tetrapetala

Hypericum yezoense

Galium verum subsp. asiaticum var. trachycarpum
Rosa rugosa

Artemisia tanacetifolia

Carex microtricha

Adenophora pereskiifolia

Luzula capitata

Pedicularis schistostegia

Thesium refractum

Dianthus superbus var. superbus
Equisetum arvense

Sccutellaria strigillosa

Phedimus kamtschaticus

Artemisia schmidtiana

Primula modesta var. matsumurae
Astragalus japonicus

Lahyrus japonicus

Ligularia hodgsonii

Artemisia koidzumii var. koidzumii
Saussurea riederi var. yezoensis

Bistorta officinalis subsp. pacifica
Hemerocallis lilioaphodelus var. yezoensis
Convallaria majalis var. manshurica
Vaccinium praestans

Geranium erianthum

Heracleum sphondylium subsp. montanum
Sasa yahikoensis var. depauperata
Artemisia japonica subsp. japonica var. japonica
Lespedeza bicolor var. bicolor

Solidago virgaurea subsp. leiocarpa
Aconitum maximum sabsp. kurilense
Filipendula camtschatica

Aegopodium alpestre

Nepeta subsessilis
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Brachypodiuim sylvaticum

Viola kusanoana

Petasites japonicus var. giganteus
Parasenecio robustus

Galium odoratum

Allium vicrorialis subsp. platyphyllum
Polygonatum odoratum var. maximowiczii
Anthriscum sylvestris

Aconogonon weyrichii var. alpinum
Senesio cannabifolius

Fallopia sachalinensis

Agrimonia pilosa var. viscidula

Artemisia japonica subsp. littoricola

Viola sacchalinensis var. sacchalinensis
Leymus mollis

Geranium yesoense var. yesoense

Bupleurum longiradiatum var. breviradiatum
Sanguisorba tenuifolia var. tenuifolia

Achillea ptarmica sabsp. macrocephala var. speciosa
Iris setosa

Angelica anomala

Pleurospermum uralense

Cirsium kamtschaticum

Pedicularis resupinata subsp. teucriifolia var. tuecriifolia
Vicia cracca

Artemisia montana var. montana

Ligusticum hultenii

Conioselinum kamtschaticum

Thalictrum minus var. hypolencum

Vicia unijuga

Maianthemum dilatatum

Miscanthus sinensis

Adenophora triphylla var. japonica

Anaphalz's margaritacea var. margaritacea
Aruncus dioicus var. kamtschaticus
Thermopsis lupinoides

Rubia jesoensis

Calamagrostis purpurea subsp. langsdorfii
Carex sp.

Poaceae sp.
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Fig1. Vegetation map of Cape Shiretoko at 1960's (Prepared from Tatewaki 1966).
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Fig 3. Vegetation map of Cape Shiretoko at 2000.
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near Aburako bay at 2000.
FEH3. 20004 KK TO7 77 B MED R LY 2 FIHE.

Photo 3. Allium schoenoprasum var. yezomonticola community

£ o R o B
Photo 4. Empetrum nigrum var. ja;onicum community at 1980
(by Ken Sato).

BH4. 19804FRITOA Y AV I ik (R ().

Table 4. The change of species composition of Allium schoenoprasum var. yezomonticola community.

R4, L) 2 BHEOHEE

Years of observation fBZ<4F:

Number of quadrats 77T X%

Max. height of community (cm) FE% 5 (B Fifi)
Cover of community (%) itz

Mean number of species per quadrat “J-¥ Hi B4
Total number of species #HIBLIEZL

a  Allium schoenoprasum var. yezomonticola
a  Deschampsia cespitosa var. festucifolia
Dianthus superbus var. superbus
a  Stellaria ruscifolia
Viola mandshurica var. mandshurica
a  Artemisia japonica subsp. littoricola
Poligonatum humile
Adenophora pereskiifolia
Viola sacchalinensis var. sacchalinensis

Leymus mollis

8

Draba borealis

8

Festuca ovina
m  Rosa rugosa

Adenophora triphylla var. japonica

Galinm verum subsp. asiaticum var. trachycarpum
m  Setaria viridis var. pachystachys

Potentilla niponica

1962 1980 2000
3 8 6
R 14 13
- 29 23
2.0 3.0 5.6
3 10 13
323 V13 V23 LTy 3
21 II 2-3 . Lun) IpAR%
11 . . 1) 499ts va
II 12 IV 12 yayunan’
11 IV +1 ALV
I +-1 I +-1 INCAELSY
11 11 EAA A
11 I+ vy v
I+ I+ TARFFIR AZV
I1 . NOZYZ)
I+ . L) AFFRF
IV +-1 22
I+ NYFA
I+ VAL N SV
I+ )" TN
I +-1 NYL)an
I +1 Lun/Av744a

DFEICE AT ZFREE RIS 2 8 Fi 7z
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2) BEEXEE

Fiiln (1966) DFEERIPOIX, FEEAREE
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TR TXEEA T A ROREDSEAN S (R

1). #EREREDBZERLICHEZIT 572198041
&, TXRYTXREEAAAY RUBEECIXHEDT
LT, T HDFEENEL 755722000 F1C
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Table 5. The change of species composition of Empetrum nigrum var. japonicum community

R5. Avavs BN

31

Years of observation £ 4 1962 1980 2000
Number of quadrats 77T X4 S 7 5
Max. height of community (cm) #E& T (Rsifit) - 19 19
Cover of community (%) i3 100 100 52
Mean number of species per quadrat -5 B %L 8.4 13.2 9.6
Total number of species fxHH Bdff %L 17 33 25
a  Empetrum nigrum var. japonicum Vs V 45 I +-1 " vangy
a&m  Trifolium lupinaster V +3 V+3 I + vy Y
Potentilla fragarioides IV + IV 12 II +1 ¥y hvn
m  Plantago camtschatica I+ IV + I +1 L) AN 2
Adenophora triphylla var. japonica I + . I+ VAV S
a&m  Swertia tetrapetala II + I +-1 I+ Fyev7 Y
Carex microtricha I +-1 I+ Fryn Ar
Bupleurum longiradiatum var. breviradiatum I+ I + w4 a
Luzula captata I+ II +2 AR R
a  Agrostis flaccida I+ YU
Maianthemum dilatatum 13 . LAWY
Hypericum yezoense I +-1 ) FhE Y
m  Geranium yesoense var. yesoense I +-1 1) 790
Adenaphora pereskiifolia I 12 ey
a&m  Pedicularis schistostegia I +1 FIN: b7l
Sauguisorba tenuifolia var. tenuifolia I +1 K ) yvEan
m  Ligusticum hultenii I +1 TN ME
Thesium refractum I+ ATYYYY
Astragalus japonicus 11 LAY
Viola sacchalinensis var. sacchalinensis I+ TARIFIE AZY
Equisetum arvense I+ AT
Scutellaria strigillosa I+ T3
Phedimus kamtschaticus I+ SSAVES VYL
m  Lathyrus japonicus I+ NL/E Y
m  Achillea prarmica subsp. macrocephala var. speciosa I+ 1)) 3% )y
Iris setosa I+ EIE THA
m  Rosa rugosa I+ I 12 V +3 NYFA
a  Artemisia tanacetifolium I+ I +-1 IV +2 vay aes
a  Artemisia schmidtiana I+ I +1 THE Y9
Viola mandshurica var. mandshurica II12 ALV
m  Carex pumila 1112 298 YN
a  Allium schoenoprasum var. yezomonticola I+ ALY A
Potentilla niponica I+ LuN 77442
Potentilla stolonifera I+ IVFY hvn
Polygonatum humile I+ EAA A
m  Elymus daburicus var. daburicus I+ ML
m  Poamarcocalyx I+ h77MFT I
Festuca ovina V1 V +2 V13 AT
Galium verum subsp. asiaticum var. trachycarpum I + I +-1 I 1 )" ) A7IvIN
m  Artemisia japonica subsp. littoricola I + IV + Il 1 INCINEIZY
a  Primula modestavar. matsumurae I+ I+ 11 V7' vay g
m  Leymus mollis I+ I +1 I+ NIZYZ)
m  Conioselium kamtschaticum 11 I1 77 by
Dianthus superbus var. superbus I+ 1+ 1y At va
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Photo 5. Ligularia hodgsonii community at 2000.
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Table 8. The change of species composition of Pezasites japonicus var. gigantens community

R8. TH7 IEHEDHEYS

Years of observation S 4E 1962 2000
Number of quadrats /5T X % 10 5
Max. height of community (cm) #7415 (5 EifE) 180 64
Cover of community (%) TE# 100 100
Mean number of species per quadrat -3 HHE L 11.5 12.8
Total number of species fHHBifE%L 32 32
Petasites japonicus var. giganteus V 25 Vs Y7 %
Senecio cannabifolins I +2 I+ I
Heracleum sphodylium subsp. montanum I+ HANFIE
Viola acuminata I+ 1Y) JFUE ASY
Aster glehnii var. glehnii I+ )2 vt
Cremastra variabiris I+ HAN Ty
Cardamine leucantha var. leucantha I+ avnyyy
Artemisia montana var. montana V +3 1 TAaey
Thalictrum minus subsp. hypolencum vV + II +1 TENTTY
Calamagrostis purpurea subsp. langsdorfii IV +1 I1 A7)0 VXA
Urtica platyphylla 13 IV +1 494
Aconitum maximum subsp. kurilense 1+ I+ v/ M7 b (WVhaTt y)
Allium victorialis subsp. platyphyllum V +3 ¥ any yovz)
Carex pilosa IV +3 Py mAy
Anthriscus sylvestris IV +2 3¢
Aegopodium alpestre IV +2 )R 97
Veratrum album var. oxysepalum I +-1 N A4
Cirsium kamtschaticum I +-1 FYOTY 3
Angelica anomala I +-2 SSAVEIY VAR
m  Pleurospermum uralense 1112 THhE:
Aruncus dioicos var. kamtschaticus I +2 Y7 ¥vanv
Nepeta subsessilis I +1 NN
Lamium album var. barbatum I+ A Yayy
Adoxa moschatellina vax. moschatellina I+ V7t
Laportea bulbifera 11 Wha 4774
Vicia amoena I+ IV N T
m  Thermopsis lupinoides I+ AN
m  Ligusticum hultenii I1 N IF
Filipendula camtschatica 112 AZVE)T
Galium odoratum 13 JIIN Y
Bupleurum longiradiatum var. breviradiatum I+ oA a
Sasa yabikoensis var. depauperata I+ . v
Stellavia media V +4 anan’
Taraxacum offinale V +-1 RZEVEN
Poa trivialis subsp. trivialis IV 1-2 FAR A WA 5
Parasenecio robustus IV +1 EVAVSIL]
Brachypodium sylvaticum I 12 YOhES )
v Plantago asiatica var. asiatica I +2 TN 3
n  Chenopodium album var. album Im1 vy
Vicia cracca I +1 147v"
Sasa kurilensis II+5 Fyoy ¥
Carex remotiuscula I +2 APERRS
Catalobus pendulus II +1 AV
Galium verum subsp. asiaticum var. trachycarpum II + AN UVAVLY
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Poa annua
Cerastium fontanum sabsp. vulgare var. vulgare

Plantago japonica

5 8 = om

Erigeron canadensis
Fallopia dumetorum
a  Ligularia hodgsonii

Halenia corniculata

3

m  Coelopleurum gmelinii
Artemisia gmelinii
Impatiens noli-tangere
Viola kusanoana
Stellaria radians

Circaea alpina subsp. alpina

12 AR AIHIE 5
12 AT ¥
11 FAAA" 2
I+ SIVEESS
I+ IVEF

I+ /AR
I+ NFARY

I1 SIS
I+ ES=H

I1 7%

I1 TAIFIE AZY
1+ V" Arenan
I1 Nt

FEEUE 35 FRICEL Tz, ESICP 7 Faweh
SYRNNIETO7HOHEIET DD TR
K&tz a NOHEA IS 8 fli e Hifl
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FEDOA A AT HE LD S SICE ERHINTE WAL
e, R & KO HEIBICMETZ7 oA <A
FEDB DRI LTz (K1),

1980 FFEIC BN T FEEICAS T2 K252 »
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ol ENH 5. MHEBESX 24 THD,
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Table 9. The change of species composition of Fallopia sachalinensis community

R9. HHIN VEEEDHER

Years of observation Bl%¢4F 1962 2000

Stand group HH/7#E a b

Number of quadrats /71 X% 2 4 5

Max. height of community (cm) ##V&5 (fREi{E) 139 148

Cover of community (%) fE#H 100 100 100

Meam number of species per quadrat ‘PIJIHBIREL 4.5 43 10.0

Total number of species i HBLIELL 5 10 26

Fallopia sachalinensis 25 4 4-5 A\ Y

Calamagrostis purpurea subsp. langsdorfii 22 13 . A0 VXA

Sasa yahikoensis var. depauperata 2+ . I1 vagy

Impatiens noli-tangere 2+ . . 974

Aegopodinm alpestre 1+ . i K 97y

Poa trivialis subsp. trivialis 2 +2 IV 12 FEAR R HAE 7

Rubus idaeus 1+ II +-1 ) ¥ 42 (1) 4427)
r Stellaris media 1+ 1+ NN

Vicia cracca 1+ I+ A

Sasa senanensis 445 . aZb i)

Preridium aquilinum subsp. latinsculum 12 . 77t

Sambucus racemosa subsp. kamtshcatica 1+ . 1) 27ha

Senecio cannabifolins I+ . N Y

Teucrium veronicoides var. veronicoides Vi1 ARSI

Artemisia montana var. montana IV 12 K ELSS

Viola kusanoana
Stellaria radians

n  Chenopodium album var. album
Parasenecio robustus
Urtica platyphylla
Poaceae sp.
Viola selkirkii
Carex remotiuscula
Epilobium amurense subsp. amurense
Circaea alpina subsp. alpina

v Plantago asiatica var. asiatica

v Cerastium fontanum subsp. vulgare var. vulgare
Persicaria posumbu
Chelidonium majus subsp. asiaticum
Brachypodiuim sylvaticum

m  Elymus daburicus var. daburicus
Valeriana fauriei

Galinm verum subsp. asiaticum var. trachycarpum

I +2 AAIFIR AZV
I +-1 L) Frrenan’
Il +-1 vy

1 27" Ay

I +1 1V 4974
1 ARt 11

12 NeoN%

I1 AheFAy
I+ VNV T
I+ SecEis
1+ AN 2

I1 NNV
I+ NFYT

I+ VA VA

I+ ey 4
I+ NTLF

I+ h) 2%

I+ S VNASIY
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Photo 6. Ligularia hodgsonii comunity at 2000.
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Photo 7. Fallopia sachalinensis community at Keikichi bay at 2000.
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Table 10. The change of species composition of Phalaris arundinacea community

R10. /YR OHERE

Years of observation S 4F 1964 2000
Number of quadrats /7T X % 5 7
Max. height of community (cm) #E% 5 (IR i) 100 133
Cover of community (%) fififiZ 4 - 81
Mean number of species per quadrat “F-¥5 HiBif £ 7.6 83
Total number of species #HBLIHE%L 13 17
Phalaris arundinacea A% V 35 VAEM
Artemisia montana var. montana V +-1 . eSS
Aegopodium alpestre IV + . R 97
Veratrum album var. oxysepalum IV +3 N AKAYY
Carex pilosa IV +3 ik may
Cirsium kamtschaticum I +1 . FYUTH 8
Allium victorialis subsp. platyphyllum II + . ¥ a9y vzvz)
Lamium album var. barbatum I+ . A Yayy
Anthriscum sylvestris I+ . vy
Nepeta subsessilis I+ . N A
Milium effusum I+ . IVAESSTS
Urtica platyphylla VvV + 12 )49
Calamagrostis purpurea subsp. langsdorfii II +1 V12 AN VYA
Sasa senanensis V 35 VACh IR
Vicia cracca m1 747y
Stellaria radians m1 L) Frrenan’

m  Rubia jesoensis 1 +-2 ThRLT T

m  Elymus daburicus var. dahuricus 112 NTAF

r Stellaria media I +-1 anan’
Thalistrum minus var. hypoleucum I+ V& VAY
Teusrium veronicoides var. veronicoides I+ SV NA
Galium verum subsp. asiaticum var. trachycarpum I1 AN UNAVLY
Senecio cannabifolins 11 NI Y

n  Fallopia dumetorum I1 VI

n  Chenopodium album var. album I+ vy

n  Poa trivialis subsp. trivialis I+ AAAR AP 7

n  Cirsium vulgare I+ TRVAAZTY §

JRDEFEH AL Tz (K1), AEEED 1980
FITIFREINTHZRN,

2000 FEDFEIC BT D AREICBNTE, Fo<
PHIEHELEV, BHES TREEEDSRD 5D
DD, FEEEIF 140cm I T L, AHEERIZ 100%T
H2HDDHFEE ML U7 BEREITER LT
BD, BHIIBEABZEDRHHEICZ>TW (BE
9DORHIESY) . EBRITIZS AT TREED R A
XN, MEOWERZITITCWE—HT, YHPRE
LN T Y IDSFEEEVTAEBLTED, Ny
UV - FURT YRR LU, FURY
B DIEPIZ30FENSHILTED, Fo~IHHiHh
TEELU TR ST LTz, AR IR

xR (K3).
VAV VTHEEE

> Ay TR (1966) (ZEWTHIKI
I U CRINIC KR SN TH DD DD, RKEEEE
1o 22, A% FHZDObDONEEHARE
PoAFRIEARBIEICE D> TALEFTLTOE
—HT, YAV EEE AR
Sgrole (1), Zorsd, FRANHREZIZHE
ELTHRDZIEFTERNVDDD, AR IFFAY & A
RIS ZOMELRH->ThD 2FEE (XA ST A
KBz el ABENICBWTRIEE LT it
DYz E»6, #llh (1966) ICL7h > THEES
LTI L7z (IX1).



44 FIK RIS 47 (2025)

Table 11. The change of species composition of Miscanthus sinensis community

11, MR DIHES

Years of observation S 4E 1962 2000

Number of quadrats /5T X % 7 7

Max. height of community (cm) #E& 5 (iRt 60 105

Cover of community (%) fE#ZH 100 100

Mean number of species per quadrat “F-¥ H1BifH L 5.9 10.6

Total number of species fxH BT %L 15 29

Miscanthus sinensis V 35 V23 AR¥
Lespedeza bicolor var. bicolor I +2 I+ YInF
Artemisia japonica subsp. japonica var. japonica I1 . Fhages’
Osmorbiza aristata var. avistata I+ . X7 2y
Vaccinium praestans 1+ . A7y
Angelica anomala IV +-3 1y’ )ani) ¢
Sasa yahikoensis var. depauperata IV 23 . arMR)

m  Achillea ptarmica subsp. macrocephala vat speciosa II + . )% )Y

a  Saussurea riederi var. yezoensis I+ . HN T S
Artemisia montana var. montana vV + I+ FrES =Y

m  Artemisia koidzumii var. koidzumii I+ I +-1 AIAULMASELS S
Galium verum subsp. asiaticum var. trachycarpum I+ I +1 )" AN
Sanguisorba tenuifolia var. tenuifolia I+ I +-1 R JvEay
Calamagrostis purpurea subsp. langsdorfii II + II2 A7)0 VXA
Cirsium kamtschaticum I+ I+ FYTY T
Sasa senanensis V 4-5 IS
Thalictrum minus var. hypoleucum Vo +1 T*h7)

m  Elymus daburicus var. daburicus IV 13 NLF
Preridium aquilinum subsp. latiusculum I +2 77t
Calamagrostis epigeios I 2-4 7Y
Vicia unijuga I +-1 A Zae
Carex microtricha I 12 FeynN A

m  Geranium yesoense var. yesoense I +-1 1y 79

a  Ligularia hodgsonii I +-1 /AR

a  Lysimachia europaea var. europaea I+ Vad V]
Adenophora triphylla var. japonica I1 VAL SV
Brachypodiuim sylvaticum I1 YOy )

m  Thermopsis lupinoides It w8 ANE
Luzula capitata I+ AR AYY
Fragaria yezoensis I+ )" )4
Vicia cracca I1 747
Viola kusanoana I+ TAIFIE ATV
Equisetum arvense I+ VS
Festuca rubra var. rubra I1 A9V IHT

m  Rubia jesoensis I1 ThRLT 9
Anaphalis margaritacea var. margaritacea I+ YN
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%, BIXOLTICRLUER & THE D7 T
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Photo 8. Calamagrostis purpurea subsp. langsdorfii community near
the second rock peak at 2000.
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Photo 9. Senecio cannabifolius - Sasa kurilensis community at Cape
Shiretoko at 2000.
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Table 14. The change of specioes composition of Sasa kurilensis community

F14. FIYPVRIEOHE

Years of observation 1 £%4F: 1964 2000
Number of quadrats /7 TEX % 3 7
Max. height of community (cm) #7415 (55 FifH) 180 170
Cover of community (%) fl# % 100 100
Mean number of species per quadrat “P-¥ B 1.7 9.9
Total number of species fHH BUREEL 2 31
Sasa kurilensis 35 A% Foot ¥
Impatiens noli-tangere 2+ I +1 7%
Senecio cannabifolins V +-4 VN
Artemisia montana var. montana IV 12 ey
Cirsium kamtschaticum I +1 Fyot ¥
Urtica platyphylla 12 ) 4974
Fallopia sachalinensis 1 + AR Y

n  Chenopidium album var. centrorubrum I+ 7
Lamium album var. barbatum I1 T Yayy
Toxicodendron orientale subsp. orientale I +2 VNI
Brachypodiuim sylvaticum 112 YIhEY T ¥
Calamagrostis purpurea subsp. langsdorfii II +1 A0 VXA
Vicia cracca I1 VAV
Sorbaria sorbifolia va. stellipila I +1 IS SNr A
Parasenecio robustus 112 27" A7YY
Rubus idaeus 112 1) #F1 (1)° 4437)
Stellaria media I +2 anan’

n  Poa trivialis subsp. trivialis I +1 FAAR A IHIE 5
Aegopodium alpestre II + K 97

n  Cirsium vulgare 13 TAVAESTY S
Spiraca betulifolia var. betulifolia I+ N VEYY
Parasenecio kamtschaticus 11 iameY
Stellaria fenzlii 11 YN’
Primula modesta var. matsumurae I+ V7 vay g
Viola kusanoana I+ TAIFIE ALV
Equisetum arvense I+ A+
Cynanchum caudatum var. caudatum I+ A2
Epilobium amurense subsp. amurense I+ Fat vian f
Galinm verum subsp. asiaticum var. trachycarpum 11 )" )TN
Ligularia hodgsonii 11 Moyt %

n  Taraxacum officinale I+ AR K

FRICHESHDboTCO T (M3)., s 2#F%IlE
FAIEFHBHRARELTEBL QN (£7) TEH5,
CAVAF X2 TIHRELLKRE, 7¥07F,
FAAY RV OB E E o7 REEY B D, — 77,
AV RETIE I N7 7 R R ICEE b 5T
JREDPIT, ZZTHP XY 7 XM, A 49 FVRE
%, FANT-IV)FANIREDL AL TN,
b3S DF =TTV BEEIF 1980 - TIFE S
BT OB A AL, HURIET & O, 72X

FRFAPEA VIR DG DB AR AT IS o
LT (K1, 2), 20004EICIZF 121 ZBHEAS
IRATVORFEICEE b o TV (K3), TZT
BTN TR BBV LA AN T -
NAPFFICZEL 72 b dbo7zbDE Bbils,
DLEDERUEHEICNLT, 739 7RIS A
FAZ RUREIF 2000 FICHERIFL T ZHDD, K
ELLEL QO ZD55D7 X7 7 I ERED X
R EATH D, 1960 ERUCTADER SN A
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Photo 10. Senecio cannabifolius community near the second rock peak

at 2005. Note that the place of the photo is the same as photo 2.
BE10. 2005 F4ROHE HIERHED N T IR,
HHEOHLRIEEE 2 S ZIF RS,

AEFFEPHBIC L oTUHD LeH LIz o<1 5
ENVTVYIEBB AR, Nodvvyo—2
RAPVHEEC LA Db o7 bDEHEINS.
F77, AURIPABETIEFAAFBEADR AL E#E
Z5N%.
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FIflDFME BEROEFSR A icam LTz (K1,
3) 28, NrIVVIBMBALLER, MM KE
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DEBIIHZEMONZHDD, ZOoATHHIZIE
FZEAGIX o7,
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FBNWbDD, By a5 FERIED L BT h
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ICEALY ZFEE ALY ZFHERREZEI R A
U7z ZEIZEoT, EALY X BRI 72 &5 2
515,

Photo 11. Elymus dahuricusvar. daburicus community at Eorushiar 2003.
BEE11. 2003EUHOLANUNCBIBNTLXRE.
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Table 16. A tentative community transition from the period before deer irruption to 2000 in Cape Shiretoko. Solid and dashed arrows

indicate major and minor transition, respectively.
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