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Vegetation of Notsuke Sand Spit (1)rmCommunity descriptions*

                      Koji Ito'"

eei･ {ptbl o $g {k - ge zi :e )zs

                           gi h¥g :ii: mmis]

   Sumrnary

  Notsukezaki or Notsuke shingle spit, Prov. Nemuro, extending from

43033' to 43038' NL aRd 145011! to.145021! EL, has beeR utilized
for domestic animals for a }oRg time since the eRd of the preceding
Century. At present the Notsukezaki vegetation is semi-natural. The
present anthor iRvestigated the vegetation of Notsukezaki from the phy-

tosociologica} view-point extending over a period of 4 summers of 1959,

1970, 1971 and 1972. Patterned communities are as follows; I. ShiRgle

beach vegetation: Mertensia mai"itima var. asiatica community, II. Ifore-

dune vegetatiorr: Elymus mollis com., III. General coastal meadow: Rosa

rugosa dominantcom., Agrostis alba-Trq'foliunz rapens com., and Thermo-

psis lupinoides facies, IV. Shingle salt marsh vegetation: Zostera marina

sociation, Triglochiln ma7'itimztmsoc., Salicorniaeztropaea-Speigularia

marina var. asiatica soc., Pztccinellia feurilensis soc., Carex subspathacea

soc., Glaux maritima var. obtusijblia soc., and Juncus gracillimus･X
haenkei-Jlotentilla (zg"edei var. groenlanclica soc., V. Bogs with Sphagna:

Cai'ex limosa-SZ)hagn.unz apiculatum com., Vacci72iztm oxblcoccus-SPh. ma-

gellanicztnz com., Care.Jtr feoid2zimii com., Calanzagrostis langsdo71ffi-Sph.

palustre com., VI. SIack vegetation: Alismapla7ztago-aquatica var. ori-

entale-ffipp'w'is wulgaris com., SchoenoPlectis tabernaemontanii com., Eleo-

chai'is mamillata var. qycloca7pa-E. kanztschatica com., and CareJL' com.,

VII. forest vegetation: Betz(la ermanii-Rhus ambiguacom., B. er7nanii-

Acer mono-R. ambiguacom., B. ermanii-Sorbus commixta-D71)JoPteris
aztstriaca com,, B. ermanii-.1:i'icea .iefioensis-R. a7nbigua com., Fraxinzts

mandlshurica var. juponica-Alnus juPonica ･.l7". manclshurica var. japonica･

Al. .7'aponica-jF]blygonum thunbergii com.,F. mandshurica var. juponica-Ma-

* Contribution from JIB}'(-C.T) No. I20.

**I..aboratory of Conservation ()f l3iosxrstems, I)ivisi{,)n of Biologic:al C)onservatic)n. Gradua(e School

 of I]'nvironmental Scienee, I-Iokl<aido University

 Rec,eivec{ Feburary 20. I978.
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tteuccia struthiopteris com,, Al. juPonica-Carex wesicaria com., euercus

crispztla-R. ambigua com., 2. crisPula-Fragaria yexoensis com., Acer

mono-Sasa amphitricha com., Abies sachalinensis･B. ermaniil･<l}. crispula-

Ab. sachalinensis-Ab. sachalinensis corn., .F'icea j'e2oensis･e. crispula-R.

ambigztacom,, B. ermanii･s2. crisp'ula･(Ab. sachalinensis?-Ab. sachali-

nensis-R. ambigua･Maianthemzmz dilatatzcm com., B ermanii･P. j'e2oen-

sis-P j'e2oensis-M. dilatatorm com., Ab.sachalinensis-Ab. sachalinensis-

Ab. sachalinensis com., and P. J'ezoensis-D austriaca com. In the present

paper, details of these communities were not given, because this is a

synoptical paper on the community classification.

  It was pointed out that human impacts including grazing have strongiy

affected on the floristic composition of the Agrostis alba- Tr(fblium r(ipens

community and that T. rapens is exclusive to 1]?lantago canztschatica, but is

associated with Fba pratensis. Drastic degeneration of Rosa rugosa plants

of General coastal meadows was considered to be due to the aging of
the plants, and Thermopsis lupinoides facies which was established on

previous Rosa sites was thought to be a substitute communitity of Rosa

rugosa communlty,
  From a successional point of view, it was concluded that Agrostis
alba-Tr(folium repens community is in a plagioclimax stage, 2uerczts
crispula community is in an edaphic climax stage and .l'icea je2oensis com-

munity is established as a true climatic climax stage. Notsukezaki area,

however, is characterized by the macromosaic arrangement of summer-
green forest and boreal coniferous forest communities at the same time

as well as in the same dimension, This may be, said because the present

investigation area ranges within the 7lrteTvafeia or the Cold Temperate

Region,

                            Preface

  The present paper deals with community descriptions. Most of the
communities described here were previously published in 1959 and 1970

in Japanese. Some communities were patterned by additional data accumu-

lated in 1971 and 1972. The vegetation is illustrated by physiognomical-

physiographical features; shingle beach vegetation, foredune vegetation,

general coastai meadows or dune meadows, shingle sak marsh vege-
tation, bog with Sphagna, slack vegetation and forest vegetation.

  The Notsuke shingle spit extends from43e33' to 43e38' Nand from
145o11' to 145o21' E. Its shape resembles a hook in appearance with
a total coastal Iength of 26 km, thus being the largest shingle spit in

Japan. Its coast-line is very smooth on the Nemuro Strait side (the Pa-
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cific side) but is quite irregular on the Notsuke Bay side.

  The surrounding geologic formation is a 9uaternary-Holocene forma-
tion, divided into Notsuke Sand Gravel Bed and Beach Sand Gravel Bed,

Peat Beds, and Younger Volcanic Ash. It is sttrmized that development

of this sand spit may have occurred in two stages: beach ridges between

Chippukaruusu and Kinachausu or Kimaki, having been formed in the old-

er stage, while beach ridges in apposition between Kinachausu or Ryu-

zinzaki and Nakashibetsu being younger. The youngest part, however, is
the top of the Notsuke shingle splt, which lacks volcanic ash accurnula-

tion originating from Mashu or Me-Akan volcanic acitivities which oc-

curred 200 and 500 years ago.

  It should be noted that the land submergence on the Bay side has been
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progressing. The rate of submergence is said to be 1cm per annum. The

actual cause is not revealed as yet. As a result, -the iand outline has

changed during the Iast 1/2 century. This can be seen by making a com-

parison between older and recent maps, as shown in fig. 1.

  The climate of this ayea is the Pacific type as seen in the climograph

and the hythergraph (fig, 2). It is characterized by wet summers and dry

winters. The climate-diagram(fig. 3) shows the climatic characteristics of

Nemuro (the lhcific type).

  The climatic features of the present area are summarized as follows; 1)

the atmospheric temperature is low on the average, 2) the reiative hu-

midity and the precipitation are higher in summer than in winter, 3) fine

days with severe cold spells are often in winter and 4) frost-free periods

are relatively short and heavy soil-freezing prevails in winter.
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                    Brief illustrations of cornmunities

I. Shingle beach vegetation

  A shingle beach extends oR the Nemuro Strait side. ･One community,
i.e.the Mertensia ma7"itinza var. asiatica community is recognizable in this

vegetation (tab. 1).

             Table 1･ The Mbrtensia niaritima var. asiatica community

                     in sancly gravel habitats

Quadrat

Area (m2)

No. of species

"Ibtalcoverage (%)

Rate of beach & foredune elements
against tota} nttmber of species (%)

1

9

5

75

80

2

25

5

75

83

 3

100

13

80

54

 4

100

l4

80

78

Phenology: 'Blossom

  Mertensia maritinza var,

              aszatzca
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  Poa macrocalyx
  Flestztca rubra

  Puccinellia feztrilensis

  ,Sipergularia 7narina uar. asiatica

  Stellai-ia hum(f'ztsa

Phenology: Fruiting

  Carex puinila

Phenology: Vi]getative

  Linaria j'aponica

  farel`iS 7"epe71S

  SI?necio pseudoarnica

  Elym.us nzollis

  SZ)nchus b2'achpuotrls

  ,Rosa rugosa

  Ati'iplex gmelinii

Seedlings

  A4brtensia maritiina var.
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  Artenzisia stelleriana
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  As Scott (1963a) stated, Mertensia maritima prefers coarse gravel
or boulder beaches and often develops on pure shingles with drifts or

wracks (cf. Gimingbam 1964). Mertensia maritima var. asiatica shows
the same behavior as that of the mother species in Europe. A typical

physiognomy of the present community is found at Arahamarand.
  In the floristic composition of the present community, Mertensia ma-

ritima var. asiatica is dominant. The constant species are ILveris repens,

Linaria juponica and Senecio pseudoarnica. Companions are Artemisia stelle-

riana, Carex macrocophala, C pumila, Elymus mollis, Glehinia littoralis,

.Elonkenpaa Paploides, Lathblrus maritimus, Atriplexgmelinii*, Puccinellia

feurilensis**, SPeizgularia mdrina var. asiatica, Stellaria humdesa**, P2?stuca

rubra***, Pba nzacrocalyx***, Rosa rugosa***, and Sonchus brachyotis***.

  As shown by the species listed above, companions of the present com-

munity are composed of shingle beach and foredune elemtnts (no aster-

isks), wrack elements (*), salt marsh elements (**) and general coastal

meadows elements (***).

  Mertensia maritima var. asiatica or asiatic shore-wort is in fuli bloom

in July and Senecio pseudoarnica or sea-shore senecio blossoms in August.

As the latter plant attains a height of lm in flowering time and over-

comes Miertensia plants as well as other herbs, the community physiogno-

my changes in summer from the bluish-purple colored shore-wort dominant

aspect to the golden yeilow colored sea-shore senecio dominant aspect.

II. Foredune vegetation

  Dune formation activity is rather stagnant at present, and develop-

ment of embryonic dunes of Elymus is more or less disturbed by long-
term grazing and fishery activities, Elymzes mollis is an effective dune-

builder in Japan. Its ecological role is comparable with that of Anin?o-

              Table 2･ The Elynius molli.s community in the t'ore-

                     dune vegetation
                      IData are abstracted from a belt-transect
                      (60m long) in every 10th quadrat (lm2)]

Quadrat (1 x l)m2 1 IO 20 30 40 50 60 I.-. C. V.

E4,7?zzts mollis

Cai'e.r m.acri'ocePhala

Glehnia littoralis

l.x'e?'is 1'ePel'ls
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Lathyrzts 'nzaritimus
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Table　3． The　Ro5αrz4go5αdominan．t　community　in

the　general　coastal　meadows

Quadrat　（1×1）

No．　of　spec重es

Max，　community

m2

height（cm）

567891011！212　　12　　14　　17　　21　　22　　12　　7

　　　　　　（60～　90cnユ　ta豆1）

13　14

27　19

90　80

　Life　form：N

Ro56～79μ9’05α

εα5α　θ”ψ痂〃ゴ6乃α

　　Life　　f（）rm：　Ch

D如2～訪π35㍑／）8ブ6z‘5

　Life　form：H
　　　

施5‘Zκα　rπわノー6z　var．　rz‘6ノー6～

　ホネ

G微加槻ツ65065η8var．
　　　　　　　　　　メ）5θZ‘ゴ0一力αZZ‘5彦紹

ネ　　ネ

∬ア¶〃9θアゴ〃ツ6£0郎ηノ5

ネ

Tノ・〃と）Zゴz4”〃一〔4）θ7zs　（Ch）

　　

E加z礁ぬ加7・ガα‘5
ネ　

Ag1噌。伽8伽
　ヰ　

五g渤30π如ρ〃03召var．卿0πガ0α
オ　

3’α吻3加0ノ～加var．
　　　　　　　　　　　fη‘8ノブη（96～ガα

ホ　

Rαη撚Z‘Zπ59プα磁5日目r．
　　　　　　　　　　　αZ43〃・0んZ〃ゴZ（η～、豆3

　　

！～πうπ5カα1膚η点々z43

　み　

ハ）αPブ6～ご（η23ガ5

　　

CoZαη～α9ノー05’濤　砂ガ9♂05

　　　　

7「α1－6～∬α6㍑ηZ　5乃ピた0此～ノZ6η36

　ぷ

0αZがZ4ηZ　U8ノマ4ηz　var，

　　　　　　　　　　　‘7・ασんツα～ノ．ブ）μノ〃

ネぷホ

VドゴoZα　如π95610ノブγゼ’ゴ

　　

ハ4ゴ3αzη‘ゐπ5　5カz（ヲη3∫∫

　　

Bノη剛郡力αz4曜orz‘5
ホ

伽Z6ηガ6～　60ノーηゴα46～’α

　み　ホ

yゴoZα　㎜．αη6た乃μノゼ6α

　　

CαZα脚gor5‘云g加g540ノが万
　　　　　　　　　　　　　　f．μZb躍

　

メ1ノー∫．6ノηガ5ガα　々0ゴol之Z4η2蕗

　

減0ん〃θα卿1フ耽αvar．
　　　　　　　　　　　η～雌。α励幽

　

丁加Zガ6〃・πη2加ηπ3var．

　　　　　　　　　　　妙ρ018μo〃ηz

ぷ　ぷ　

距rαエαoμ況（が6ガ7z6zzθ

　ネ　

G8躍η　αz4）ρど6π規

　　ぷ

Cご～ノー6灘9フη8Zゴη．π

みおみ

5翻9廊。ノ加島zゆZ∫α
　　ネ

Bノη6ゐツカ06～加η15ツZη0々6μノノ～

み　

5α‘館〃αブぬ　3’ノ噸匁fo3θ

ネや

∠15ρ6π♂Z6z　ooloノ．町6～‘6～

　　

P84ゴα4zαノゴ5　ノ’85zφガノ～α如

ホ　

Lα吻rμ∫ραZ襯．溶var．ρゴ！0榔
ホホ　

Cねアー6∬oαアッoρゐッ〃即var

　　　　　　　　　　　7ηゴOrO々ゴ6乃α

　　ネ

Pooη2θoノ櫓。偬敏
ま　

戟uガ。ゼ6『　α・α60α　．．

　ネ　

V「ゴ01α　膨8r6α‘η4α

　　

∫）んzα〃ゆノ膚α魏36

ホ　　　

P1召7π6～90　α～ηπ3漉αど．ゴα～

み　

・49ノη3々356αうア・α

ネ

C6r615々z4ηz　ゐoZo3躍of485　var．

　　　　　　　　　　　乃召〃。廊α22（77z58

ホみ

ハ4∂盈痒π9ゴご～Zα’8r諺0ノ’α

　

∠4ηα／）翫～zガ5　ηzα1冨ζη博鉱αo顔

　　　　　　　　　　var．αη9Zム∫孟ZOノ用

　

5‘6〃α7ゴζz　ノ・04此η～5

ぷ

遵1・‘〔ηηおゴα　ηZOπ’αノ～O

　　Life　form：G

憾吻加5ぬ抑。η加
廊ρ81マ磁。‘あ1傅α如

乃81・η30カ3ガ5　Zπ力勿0ガ465

湿卿ん0ノ廟副吻ゐッ〃αvar．
　　　　　　　　　　　　　　　フα／）0ηZαZ

Mμガθη．‘乃8ノπz〃η．6！ガ1α’6π．z〃2z

PO砂gOηα∫Z4ηZ乃Z〃π房

　　Life　fOrm：Th

伽ρゐ螂如η2α珈zo”ゴ。麟
　　　　　　　　　　　var・　ニゾ62二〇6／Z3Z5

5 5 5 5

0

÷　　÷　　2　　2

十　　÷　　十　　十

十　　一ト　　・　　2

十　　十　　十　　十

十　　・　十　　十

十　　十　　十　　十

十　　十　　十　　・

十

〇

○

十

十

　　　十

・　　1

2

十

十

　　　十

十

十

　　　十

　　　十

　　　十

●

o

o

o

o

o

●

2

1

十

3

．

o

十　　十

1　　・

・　十

十

十　　・

・　十

・　÷

・　　÷

・　　十

，　　　　　　　　　　　o

十

十

●

十

十

十

十

十

3

十

十

十

5 5

十　　十

2　　2

十　　2

十　　4

十　　2

十　　・

・　　3

十　　・

・　十

十　　十

1

　　　噂

．

十　　十

十

十

÷

十

十

十

1

o

O

3

5

●

1

1

2

◎

o

1

o

◎

3

4

o

4

2　　1

1　　3

2　　1

3　　十

÷　　十

・　　1

2　　十

十　　・

十

2

1

十

÷

÷

十

十

　　　〇

÷　　十

　　　1

十

十　　十

　　　十

　　　十

十

十

　　　2

十

・　÷

1

十

÷

＊H，＊＊Hp，＊＊＊Hs＆＊＊＊＊Hr．

C．

V
里

至

V

V

V

㎜

w

皿

IV

皿

H

n

盤

1

欝

旦

H

n

I

H

丑

1

至

u

I

I

霞

n

I

豆

至

I

I

I

王

1

更

I

I

工

王

I

I

王

I

I

三

至

H

I

I

王

1

C．V．

7750

　　1

1

1152

656

ユ078

727

　　7

428

18！

　　5

　4

227

651

176

103

　4

　4

52

　2

　3

　3

　2

　2

　3

　2

　2

　3

426

　2

177

　2

　2

　2

　2

175

375

　ユ

　1

　1

　1

　1

　1

　1

　1

　1

　1

　1

　1

476

　2

　1

　1

1



          VegetationofNotsukeSanclSpit(1)-Communitydescriptions(Ito> 83

phila arenaria in European sand dune system. E. mollis prefers the "{iner

fraction components" (Scott 1963a) and establishes a community on
half-stable sand dune habitats. Although the original status of the com-

munity has been modified to an extent by human impacts, especially
long-term fishery activities, a subnatural physiognomy remains on Pon-
llopuushi.

  IR the floristic composition of the present community, the dominant

species is E. mollis. The constant species are Glehnia littoralis, Lfveris

ropens and CareJv macrocaphala (tab.2). Companions are Artemisia stelle-

riana, Carexpztmila, Ubnfeenya paploides, Lathyus maritimus and Rosa
rztgosa. Pure stallds of C. pu･mila or Kobosuge sedge are often present,

but it is assumed that they are seminatural in origin, since Kobosuge

sedge pre'fers to form colonies in sites where sand dunes have been cut

off and arranged by fishermen for use as net-dyying and net-fixing areas.

  TUxen (1966) described the Soncho brachyotis-Elymetum mollis rep-

resenting sea-shore vegetation in N. Japan.

III. General coastal meadows

  In Hokkaido, coastal meadows have mostly been used for cattle-
grazing. Thus, communities which belong to General coastal meadows
have been to a certain extent established under human impacts. The
present vegetation is very distant from the foredune Elymzts community
which was mentioned already. Differences are as follows: 1) in this ve.a-

etation the species diversity increases, 2) E. nzollis is greatly reduced in

vigour (cf. Tatewaki and Leu 1960) as A772nzophila arenaria in Scotland

(Gimingham 1964), and 3) Rosa rztgosa is the dominant species and
characterizes the vegetation physiognomy.

  General coastal meadows are developed on a narrow sand ridge be-
tween Ponnopuushi and Kinachausu, and on beach ridges in apposition
between Kinachausu and Nakashibetsu. Three cornmunities are recogniz-

able in the meadow system, the Rosa rugosa dominant community (tab. 3),

the Agrostis alba-T>"ijZ]liwn repens community (tabs. 4, 5, and 6), and the

Thermopsis lupinoides facies.

  The R. rugosa dominant community is established under,light grazing

conditions and develops from the crest to the rear slopes of the dune

ridges. R. rugosa or Hamanasu rose is the physiognomically dominant
species which forms the first layer in stratit'ication, and usually soine

grasses and sedges grow up through broad-leaved Hamanasu rose. They
are Carex gmelinii, Fe.stuca rubra var. rztbra, Poa 7nacrocalyx var. scabri-

fZora and P. pratensis. Understories consist of one or two layers in which
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Taも1e　4． The　Grasses　type　of　∠lgro3々5αZうα＿：τ》ガ∂Z伽ηz

解ρεπ5comlnunity重n　general　coastal　meadows

Quadrat　（1×．1）m2　　　　　15

No．　of　Species　　　　　　　　　4

M：ax．’coInm囎ity　height（cm）

16　　　　17　　　　！8　　　　19

4　　　7　　　10　　　9

　　（40～60cm　tall）

20

6

C． C．V．

五gro3‘．ガ∫8伽

F85’Z‘α～　7・Z4ろノ．・α　var．ノー乏4Z）r6Z

P・αカブ躍θη5ゴ5

P〃卿ηρアー確η58

Cα7’α9η36♂カzだ

乃．加Z加zノ砂8η5

P／α脚9000η2．孟36乃厩が碩

θ8プ〃zガ襯y830θ7z58　var．

　　　　　　　　カ58z痴力αzπ5〃．’8

Fノ’α9α磁探08π5お

胃oZα7照ηゐ加r∫6α

孟g加Z・痂ρガ嬬8var．諺Z加だ磁

PO’翻漁5ごoZOη狗・α

4

1

0

1

1

4

2

1

1

5

2

十

2

十

十

十

十

十

十

5

1

十

十

2

1

十

十

5

十

十

！

十

V

田

H

墨

田

V

V．

鐵

斑

盟

1

7917

542

377

　　3

　　2

　　5

753

335

5

5

5

2

Table　6． The　Eorbs　type　of顕8’ノ・05ご．齢αZ加一7「ノーヴbZガz〃～r（ψ6／25

com．lnunity．　in　general　coastal　meadows

Ωuadrat　　（1×1）　m2　　　　26

No．　of　Species　　　　　　　7

M：aX．　COmmU．ni£y　height　（Cll⇒

27

6

28　　　29　　　30　　　31

7　　　7　　　4　　　7

　（i2　～40cm　　taU）

32

7

33

7

C． C．V．

48ア03ご．おα伽　　　　　　1
Cαノ．’θ．㍑必0力乃y／／8αvar．

　　　　　　　　　　　　　“z～6ノ・o〃・～ご加1

矛．「65‘Zκαノブめノ．・ovar，アーZめノY～　　l

Poα♪ノ櫓α∠．8ノ～廊　　　　　 1

P〃8z〃刀力1罐η88　　　　・

アマノ加〃〃ηプ吻η5　　　　1
P／召ノ～如8’o　oαηz路（漁α々‘濯　　　　　　　5

G　蜘aZ蹴，磁＋
F1’αg－αノゴリ・伐08／z5ガ5　　　・

7．．セ〃・α．：～ノαα〃η5ん∫々。ご。ノ～8〃58　　．

y～0／αη～αη話ψ～〃・κα　　　　　．

POご副．〃α3’0／0ノ～f1レノ．・α　　　・

十

十

5

十

3

1

1

1

／

婆

÷

十

十

2

十

4

十

十

1

5

十

十 十

十

2

十

4．

2

十

十

十

2

1

5

十

3

2

÷

盤

H

V
Iv

I

V

w．

Al．

H

1

翌

284

1．26

689

253

　　i．

2469

5533

475

225

　4

　1

470

various　kirlds　of　herbs　occur　to　varying　degrees　of　dominancy　and　frequen－

cy．　The　numbαof　plants　which　can　be　fOund　varies　accQrding　to　the

thickness　of　the　leaf　canopy　of　R．アーz即5α．　When　the　canOpy　is　thぬand

light　intensity　penetrating　into　understories　is　high，　the　species　density

increases．　But，　wherl　the　canopy　is　thick　and　the　light　i煎ensity　is！ow，
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Taも！e　5． The　Grasses＿Forbs　type　of∠1gro5々3αZうα

一丁7ガbZ珈”3　r6カ8π3　COmmUnity　in　general

coastal　meadows

Quadrat　　（1×‘11）　rn2　　　　　　　21

No，　of　Species　　　　　　　　　　5

Max．　community　height（cm）

22

6

23　　　24　　　25　　　34

4　　8　　11　　10

　（20～50cm　tal亙〉

35

12

36

13

C． C、V．

遼9ノー。廊α伽

Cαr∬oαノ・yoρ1zッ伽var．

　　　　　　　　　　　ηエゴoro’rぎ6乃6～

F65嬬0ノ・πろノηvar．τ㍑うプα

Poαカ1傭η．5乞5

Tr加伽規r6卿5
P伽鰭ooα疵50ん嬬。α

G6r加π規ツ8506η56　var．
　　　　　ρ58z440ρ励♂5‘2・6

Ro7Zπアκぬ59ノ’θη4ガ3　var，

　　　　　　8z45オブ。盈ノ．物2z5f5

Fノーαgoア阜fαツ62087酪

乃ズ薦40〃アη3ゐ踊。‘醐θノz56

UゴoZo規αη451z雄加

GαZ乞z‘η3脚・z4ηzvar，

　　　　　　　　　々’α吻6α2．『カ〃η

Mo8ゐ7ゴアzgゴαzα‘8アがZo7一α

君gr加02z毎ρぽZO∫o　var．ゴαカ02伽

E妙1zノ・α滋ツ6之08／z、∫乞3

3α‘ご8〃α禰5ケゴ9ゴZlo5α

M∫50αη‘加55カz8η．曾ガ3

絢ヵ8ノゴα〃7りθ驚。θη．∫8

PO’6η∠．〃θ5’0102Z4θ櫓α

Ro躍7・♂4go．94

P1α2吻90α3磁。α

距1・α2＝α6襯qμ勧～αz6

α1襯．加z60帥かご03π7ηvar．
　　　　　　　　　　　　　　　　加～ご．ゐ85

2

5

●

o

十

十

÷

3

4

十

÷

十

十

1

2

5

●

2

十

3

4

1

÷

十

．

o

十

2

2

3

5

十

1

十

1

1

o

o

十

1

o

3

3

十

十

5

十

÷

十

。

十

十

3

2

1

1

2

2

2

十

1

÷

十

。

3

十

十

3

3

十

十

÷

2

十

十

V

姐

w
V

V

w．

IV

n

I

田

1

H

至

王

H

I

I

H

1

王

I1

1

ユ846

284

753

1908

5531

754

1378

6

64

63

66

1

　3

　1

219

　3

　玉．

　1

　3

63

　1

　3

1

the　species　density　decreases．　Fluctuations　of　the　number　Of　species

fou且d　in　the　！～．耀go躍　dominant　cornmunity　depend　on　the　degree　of

vitality　and　ages　of　R．耀go5α　plants，　a員d　sometimes　on　the　grazing

pressure　exerted　i貧the　past，　or　existing　at　present

　　In　the　floristic　composition，　the　dominant　species　is　R．　プz4go5α，　and

the　cO－domina飢species　is　P∂8〃観6プ064μvar．564かプヴ70プ2　and／or　Po2

1）1厩6η3奮．The　constant　species　are・497勿zoηガα1うμ03αvar・ブ砂。アzゴω，恥5ごzκo

励・・var．励ブ・，　Fブα9θブゴリ伽8翻＊，σ61一αノZ加Zツθ5・6η58　var．力勲4・翅Zか

3‘ブ6＊，and　TノガbZ翔η3　r4）6η5＊＊。　Among　them，ノ4．ヵ〃058　var．ゴαヵ。／2乞。αis　a

weedy　and　grazing　indicator　plant，　F85枷02　etc（＊）are　native　plants　aRd



 86 Environmental Science. Hdkkaido No. 1(1978)

Trdelizim rapens (**) is a cultivated forb. Companions are Agrostis alba",

Elymus dohuricus*, Utzlenia corniczilata*, Ranunculus grandis var. aztstro-

feurilensis*, Stachys ,7'aponica var. intermedia*, 7b7axacum shthotanense*, Viola

acuminata* etc,

  The Agrostis alba-Trijbliun 7'apens community is the most popular com-

munity under grazing conditions in Hokkaido (Tatewaki et al. 1956). In

Notsukezaki, the present community occupies level, or more or less flat

grounds of dune ridges. Stands belonging to this community in the present

area may be divided into three types, although they are not necessarily

sharp in demarcation. They are a grasses type, a grasses-forbs type and

a forbs type. In the first type, Agrostis alba is dominant and two species

of Gramineae, festuca rubiu var. rz(bra and Rpa pratensis, are commonly

conspicuous. Fbrbs are generally inconspicuous, but such plants as Gera-

nium yesoense var. pseuclopalustre and Plantago camtschatica are commonly

associated. In the second type, its floristic composition is intermediate

between the first type and the third type, and its physiognomical aspect

consists of J]ba prtztensis and 7>"ijbliunt 7'apens. In addition to them Agrostis

alba and Plantago camtschatica are prevailing in the same stand, but their

dominancies are suppressed. Viewing the three tables and fig. 4, it ap-

pears to provide a fact that Trij(blium repens is exclusive to Plantago

camtschatica in occurrence and that the former plant is associated with

Pba pratensis. The fact mentioned above is caused by the difference of

growth form among three species. Trijblium repens or white clover shows

a procumbent type in growth form which is highly competitive to that of

Plantago camtschatica or Camtschatica plantain which shows a rosette

         op-aj Plantago cGmtschatica A-"-de Poa pratensis XHX UKoiium repans

    ili, IXx, ,/">×,2,,i ,X'`il'lts.,A

 1

Fig. 4･

23

9ominancy

community

 QUADRAT

fluctuatlon of 3specis of

in Notsukezaki

  9 tO ll 12 13

Ag'i'ostis alba-1tti'ijbliuni i'apen.s

l4
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type. Poa pratensis or Kentucky blue grass shows an erect type of
growth form and is less competitive to T. relpens, because the former

plant can grow through small pockets of the foliage of the latter plant.

In the third type, Plantago camtschatica is dominant, and various grasses

degeRerate considerably in dominancy.

  Including the three types of stands mentioned above, the leading species

in the floristic composition of this community are Agrostis alba or red

top, Tr(fblium repens and Plantago camlschatica. Festuca rorbra var. rubra,

Fragaria blezoensis, Geranium wyesoense var. pseudopalustre, and 1ba p7utensis

are constantly found. Companions are Agrimonia pilosa var. juponica, Carex

cailyoibhlyllea var. microtricha, C. gmelinii, .l2)tentilla stolonilfl?ra, Ranztnculus

grandis var. austrofeurilensis, 7Ziiuxaczun shikotanense, Viola manashi(rica etc･

  Drastic degeneration of some Rosa rugosa plants has been often found

in Notsukezaki. The cause of this is not clear as yet, but one of the

reasons may be over-harvesting of the rose flowers to make oil essential

for perfumes. It is also thought by a zoologist that field mice cause
considerable damage to the root systems of Rosa rugosa plants (Kobayashi

in oral discussion). Dead individuals of R. rugosa are found in sorne
stands, bttt at the same time the seedlings of R. rztgosa are found on the

ground layer of the stands. Thus, the author considers that senescence

of R. rugosa plants is due to the aging of the plants. Degeneration of R.

rugosa seems to allow a temporary invasion of Thermopsis lupinoides.into

the previous R. rugosa dominant community and results in new establish-

i:fient of the Thermopsis lztpinoides facies. Thus, the author thinks that the

The7vezopsis lupinoides facies is a substitute community for the Rosa i'ugosa

dominant community,
  A typical physiognomy of the present facies is found on a median
beach ridge of beach ridges in apposition, and the spring aspect is very

excellent for sight-seeing,

IV. Shingle salt marsh vegetation

  As Gimingham stated (1964), shingle salt marsh vegetation is constant-

ly found along inner sea coasts where muddy matrix and a high degree
of salinity are maintained.

  In the preseRt area, this shingle salt marsh vegetation develops along

an irregular inner sea coast (the Bay side). Detailed studies on this veg-

etation were carried out by the present author and published in 1961 and

1963 (cf. tab. 7). The studies were based exclusively on the belt-transect

method, and seven sociations were described. They are the Zostera marina

sociation, the Triglochin maritimum soc., the Salicornia euroPaea-Slbergu-
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Table 7･ Shingle

[modified

salt-marsh vegetation (habitual

    changes from the seaside
 from an original belt--transect

to the inland)

(130×l)m2 in 1963]

Distance from the initiai

point (seaside) (m):

Quadrat area (1 ×1) m2

1

s

26

27

s

36

37

1

64

65

1

95

95

 s

l18

119

 s

l30

C.

No. of Species *
1(-2) 2 3(-4) 4(-5) 4(-5) 7

 ***
 Eu-meso
7"riglochin

haiobious

1?lal"iti271UM

**
-i--2(-4>(di4 2-5
 92.3% 100% IOO%

.<Ilun:::)21.:::4 (+ ->l -3

 IOO% 100%
.
91
-1
.7% V

 **** Ellhalobious

Salicornia europaea

Spei'gularia mai'ina var.

             asiatica

Puccinellia feurilensis

 3.8%
'
100%

.

 +-!
 100%

±u 85.7%
 3.6%

 l-3 (th3
 100% 100%
 -i--l +
 96.7% 25%

ma +-2 93.3% 100%

 66.7%

  +-
 25 %
(+ -) 5

 IOO%

V

Ill

IV

 *** Meso-oligohalobious

Glaztar maritima var.

         obtztsijblia. "th 3.3%  7.7% +- 1    -g58.3%

 Oligo-halobious

uPotentilla egedei var.

         groenlandica

Stellaria humij'usa

 75 %
  "
 25 %

I

I

Habitat pecularities 1.

          2.

          3.

          4.

Seaside

Strong     .
Increasing -------

Muddy, submerged -

Wave actioR

  Salinity
- Weak
--- Decreasing
- Sandy. not

Iniand

or not

submerged

    *()irareorveryrareinfrequency **irangfereqOfueCnDcVyerage

    "*" i Mikkelsen,V. (1949); Ecolog!ca! studies of the salt marsh vegetation in
           Isefjord. pp. 18-22

    **** : Iveysen according to Mikkelsen (1949>.

Iaria marina var. asiatica soc., the Puccinellia kur'ilensis soc., the CareJv

subspathacea soc., the Glaux mariti?na var. obtusiplia soc., and the Juncus

g7'acillimus･J.haenkei-Potentilla agedei var. groenlandica soc.

  Representatives of the]rn are the [Zua>'iglochin maritim'ztm soc. and the

Salicornia europaea-S7)e7gularia marina var. asiatica soc. The former is

characterized by numerous dark green colored tussocks submerged at high

tide. The latter is characterized by an autumn aspect with a series of

scarlet carpets. A special colony is found on the Zbstera wracks, on which
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     Table 8･ Species composition on "Wracks" in
             shingle salt marsh vegetation

89

9uadrat (1 ×1) m2
No. of Species

37

2

38

2

39

2

40

3

41

4

42

9
C. c.v.

 Halophytes

Glaua: maritima var.
          obtusijblia
]l'otentilla egedei var.

          groenlandica
Stellai'ia hztmij]usa

Triglochin maritimu'm

Salicornia europaea

Puccinellia ktti'ilensis

Spergularia marina
          aslattca

3

÷

.

+

5

3

.

"

+

3

1

1

3

fe

+

+

+

+

+
+
+

+

V

v

ll

g

!

I

l.

l338

2712

 87

  5

  2

  2

  2

 Nitrophiious plants

1['ots,gonzem, tatewafeianztm.

Atriplex gmelinii

+
3

I

I

 2
625

AtriPleJc gmelinii*, Glaux maritima var. obtusijZ)lia, R?lygonztm tatewaldanztm"

and Ibtentilla egedei var. g7'oenlandica are common. It seems to be a fragment

of a nitrophilous plant (*sign) community rather than that of a salt marsh

community, but its appearance is Rot separable frorr} presence of "Zostera"

wracks (tab, 8). An excelleRt physiognomy of shingle salt marsh vege-

tation is found on Onnikvtri, where the Triglochin aspect is particularly

consplcuous.
  In the floristic composition of the present communities the dominant

species are Z. marina, T. mai'itinzum, P. feurilensis, C sztbspathacea
and J gracillimus. In stands with a high degree of salinity the constant

species is Salicornia eztropaea, While in stands with a moderate degree of

salinity the constant species are Spergztlai'ia mai'ina var. asiatica, Stellaria

hztmzlf)tsa, 1btentilla eg'edei var. groenlandica and Glaux ma7'itima var. obtztsi-

fblia. Companions are R)lygonun2 tatezvafeianztm, Atriplex gmelin,ii, Phrag-

mites communis and Juncus haenfeeZ

  Aecording to Miyawaki and Ohba (1965), five associations and one
community were named; (1) the Zosteretum marinae, (2) the Salicomie-

tum brachystachyae, (3) the Puccinellietum kurilensis, (4) the Juncetum

gracillimi, (5) the Caricetum subspathaceae, and the 7]"iglochin mai'itimz(nz

commumty.

V. Bogs with ,S7)hagna
  The present vegetation is observed in wet p!aces of dune ridges running
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parallel from Ryuzinzaki to Nakashibetsu. This contains some SPhagnunz

species but is not of a typical Moss vegetation. Five communites are

arranged (tab. 9). They are the Carex limosa-SZ)hagnum aPiculatunz com-

mnnity, the Ilacciniztm oalycoccus-,Siphagnum magellanicum com., the disturbed

V oaycoccus-SZ)h. magellanicun2 com., the Carex koid2umii com. and the
Cala7nagrostis langscloi:ff)'i-Spahgnum com.

  The Carex linzosa-Sphagnum apiculatz(nz community is different from

the Caricetum limosae boreale Ito & Umezawa (1970 and 1973) by having
such plants of a R)n type as SPhagnum palusti'e, thlamag'rostis langsclo7fX)'i,

Cal. neglecta, Carex wesicaria etc. The present community is established in

depressed habitats, but is rahter rai"e in Notsukezaki.

  The V. oxycoccus-SPh. 7nagellanicum community is established on elevated

habitats or hummocks which are about 20 cm in height. This community

represents a feature of the Sphagnetum papillosi Ito & Umezawa (1970
and 1973) in which Eriophorum vaginatum plays a role as the character
species and V. oa;ycoccus is prevailing.

  The Carex feoideumii community is established in the transitional habi-

tats between the V. o.ft)Jcoccus-Sph. apiculatu?n com. of a Moss type and

the Cal. Iangsdo7f)'i-,SZ)hagnum com. of a Ilen type. This community is

found in some bogs in Hokkaido, e.g. in Sarobetsu (Ito & Tachibana,
unpublished), in Yufutsu (Ito & Tachibana, unpublished), and in Kushiro

(Tanaka1977). A syntaxoRomical position of this community has not been
known exactly by us, but the a.uthor will discuss this community in Hokkai-

do in the later paper.

  This Carex koideumii community includes some species common to the
preceding community; Eleocha7'is kanztschatica, .l!). zeichzirae, .1ixnczts kiAameri,

Lastrea the(Jypteris, V. oJtlycocczts etc. ,S?>hagnzcm spcies, Ca7'ez' limosa,

li)7"iophorum wagi7zatum and Moliniopsis .iaponica which are characteristic of

a lvloss vegetation disappear in this community.

  The Cala772agrostis langsdoifl)'i-SZ)hagnztm palztsti"e community is a }fen

type community and is established in the driest habitat among those com-

munities in this bog vegetation. In this community the highest herb layer

is represented by Calamagrostis langsdo7ff)'i and/or Ckel. naglecta var. acor.-

leolata. The medium herb layer is mainly represented by Lastrea the()4>le7'is

aild also by Ag7'ostis scabra and Carex' o7niana. The lowest moss layer is

occupied by S2bhagnunz Palusti'e in place of Sbh. magellanicunz and SZ)h.

papillosztm Thus, the community physiognomy is shown by very conspicu-

ous three layers which are represented by a combination of dominant
species in each layer; Calamagrostis langsdo7'file'i in the first layer, Lastrea

thelyptei'is in the second layer and SZ)hagnztm palustre in the third layer.
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Table　9． Bog　vegetation　with　Sphagna　in　Notsukezaki

Community　type 工 H 皿 w V

Ωuadrat

Area　（m2）

No，　of　Species

Max．　height　of　community（cm）．
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VI. SIack vegetation

  Slacks develop between dune ridges of the beach in apposition to Ryu-

zinzaki to Nakashibetsu aRd form permanent pools. Ifour hydrophytic com-

munities are recognizable. They aye the Alisma plantago-aquatica var.

orientale-ffippuris wuigai'is community, the Sthoenoplectus tabernaemontanii

com., the Eleocharis nzamillata var. ayclocaipa-.IZ)leoch. feamtschatica com.

and the Carex com. Occurrence of these communities is to some extent
governed by water depth. The first community is usually found in the
deepest pool, and the fourth community is found in the shallowest one.

The Schoenoplectzis- and the Eleocharis-community are found in the inter-

mediat,e pools between the extremes in depth. In the slack vegetation in

this area, pools lack Nuphar and A71ymphaea species which are common
aquatic members in Hokkaido. A typical physiognomy develops near Ryu-
zinzaki.

  In the floristic composition of the present vegetation, the Ieading species

are as follows: Alisma plantago-aqztatica var. orientale, 11]leocharis feamlscha-

tica, Eleoch. nzamillata var. ayclocazzba, Caret' z7esicaria and Schoenoplectus

tabernaemontanii. The constant species are Carex koideztmii, Hippztris
wz(lgaris, Junczts Prominens and Ranunculus raptans. Companions are Ctila-

magrostis langsdo71fii, Cal. neglecta var. aculeolata, CareJc arenaria, C.

omiana, C. stipata, Eriocaulon feushiroense, .? Glyceria natans, lris e2zsata

var. s2bontanea, 11 selosa, LycopuE maackianus, Ri7rugmites communis, SZ)ar-

ganiztm glomeratum and Triadenztnz japonicum. Among them, Ranunculzts

raptans is a rare plant in Japan, and its habitats in llokkaido have been

reported from only two localities; Notsukezaki and Mamisunuma-pond of

Mt. Soranuma (Ito 1960). This species is commonly found on the tussocks

of sedges and in shallow pools with Fblygonum thunbergii in Notsukezaki.

VII. Forest vegetation

  Phytosociological data of forest communities of Notsukezaki have
been published by the preseRt author in 1970. As a result, sixteen t'orest

communities were described in the preceding paper (Ito 1970). These
communities are as follows:

         A. Broad-leaved, Summer-green forest communities

  1. Betula ermanii-Rhus ambigua community, 2. B. ermanii-Acei" 7nono-

R. ambigua com., 3. B. ern7.anii-Sorbus commia]ta-Dryopteris austriaca

com., 4. B. ermanii-.Ii)icea 1'ezoensis-R. ambigua com., 5. MAaxinus mand-

shurica var. juponica-Alnus juponica･ F. manclshurica var. .iaPonica･A.

juponica-R)lygonum thunbergii com., 6. F. manashurica var. japonica-Mat-

teuccia sti'ztthiopteris com., 7. A.japonica-Carex vesicaria com., 8.Cuer-
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Table 10･ S}ack vegetation in

No, 1 (1978)

Notsukezaki

Quadrat

Area (m2)

No. of Species

Max. community height(cm)

Water depth (cm)
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cus crispula-R.ambigua com., 9. 2. crispula-.l7>ugaria yezoensis com., and

10. Acer mono-Sasa amphitricha corn.
         B. Mixed forest communities*
  11. Abies sachalinensis･B. erma72ii･e. crispula-Ab. sachalinensis-Ab.

sachaliensis com., 12. Picea y`e2oe??sis-s2. crispula-R.ambigua com., 13. B.

ermanii･2. crisPiela･(Ab. sachalinensis?-Ab. sachalinensis-R. ambigzea･

Maiianthemwn dilatatunz com., and 14. B. ermanii･R je2oensis-R j'e2oen-

sis-M, dilatatzcm com,

         C. Boreal coniferous forest communities
   15. Ab. sachalinensis-Ab. sczchalinensis-Ab. sachalinensiis coin,, and 16.

2 ]'e2oensis-D austriaca com,

  Forest vegetation of Notsukezaki is summarized as follows; 1) in the
uppermost layer (over 15 m in height), Abies sachalinensis, Picea .ie2oensis,

Belula e7'manii, and Fraxinus "zandshurica var. juponica are commonly

             Table 11. Nunaber of tree plants in height c}asses in the

                     community shown by fig. 5

Height <m)

    Species

I

l

2

2
l

4

4
l

6

6
I

8

8
l

10

10
l
IL)

12
l

14

'votal

Betttla ermanii (Be)

Quei'ctts ci'i.vt)ttla,

Acer ntono (Am)

Hl),di"angea Paniculata (H)

o

ll

e

o

10(1) 7(1) 4

1

11

o

o

2

2

1

o

2

o

o.

o

6

45 (2)

2

2

Total 11 13(1) 8(1) 4 12 5 2 55 (2)

Table 12. Number o{
   COMIIIUIIItY

tree plants in I)BH classes in the
shown by fig. 5

DBH (cm)

Species

24ll46
6 8 12 14 16 18 20 22 24 26 28

llllllll}ll Total8 IO 14 16 18 20 22 24 26 28 40

Betula etvnairii

Quei"ctts ci'i,spula

flcet' tnono

Hlr),di'angea Panicttlata

10
11 4

10
Ol

OOO0421133ooooo
loeoo

o

6

o

o

10 OOO
54(1)3 1 1

10 OOO
oo ooo

6

45 (1)

2

2

"rotal 13 5 3 1 1 3 7 6 74(1)3 1 ! 55 (1)

* "rv{ixe(l" means

upperniost layer.

a mixture of })roaci-leaved. summe,r-green trees x･xrit}i evergreen conifers in the
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found　as　the　dominant；　2）under　the　high－tree　communities，　the　lower

mesophanerophyte　layer（8－15m　in　hieight）is　poorly　develOped，　but　at

times、4痂63躍6加〃ノz6ノ～5凋　B8如Zα6ア・η観加ど，80乃z4300ηzηzゐτ頗，　and！窪68rηzoηo

are　the　dominant　tree　plants　of　the　low－tree　cOmmunities　respectively；3）

development　of’the　microphanerophyte　layer　（2－8　m　in　height）　is　con－

spicuous；　and　4）　the　dominant　species　ofセhe　herb　layer（less　2　m　in

height）　are　Z）アツ0／）‘6が3　αz45ケガαoα，　sap圭ings　of　／！わか〔器　　3α6乃α〃ノz6／z5お，　／～ゐ乙∫3
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Tab丘e　13・Species　c⊂）InPosi紅on　of　the　c⊂）mmしm鏑y　showR　by　fig．5
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0　　　　　願　　　　　，　　　　　9　　　　　．　　　　　o　　　　　o

・　・　」工

・　・　1豊

！00

R1エzで5α〃め’言ノ～α

5c1π5α〃41u‘1～ガ〃（～ノz∫ガ∫

CごZα5‘1・Zど5ω一δごα‘～α伽5

　　　　var，！＞‘ψ〃。∫～‘5

巴● @・十。。十十3
・　…　　　　　十　十　十　十　　。

÷　十　十　　・　十　十　　・　十　　・

41524534554
・　・　十　十　十十十　十　十　1　十

・　十　　・　十　十　　。　。　十　　・　十　　。

〕V　　3488

歪V　　　25

1［［

5α5αα〃ψ痂ヶ～ビ／～‘‘

4443王11十！！十！十1！十十十十！V
1160

F1一α9αノ8ガαy伐041z5～5

6セブαπf～〃〃8ノ・ガα1蹉ん！〃μ

ハ五zガαノzぬ6〃〃〃π‘1ガ／α如オz‘〃，

十　1　十　・　十十　十　！

十　十　十　十　十　十　十　十

十　・　…　　　　　十　十　十

23133十1十十・2
十　十　一←　十　十　一←　十　十　十・十　　十

十　　。　十　十　十　十　十　十　十　一←　十

V

V
lV

804

25
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ambigua, and Maianihe7num dilatatztm From remnants found in the herb
layer of those communities, it is generally assumed that in the original

herb layer of the summer-green forest communities Sasa amphitricha was

dominant, and that in that of the coniferous forest communities oligo-

trophic and/or acidiphious plants such as (;brnus suecica, Pyrola renif)lia,

Ryrola secundu, and Vaccinium praestans were frequently abundant.

  Six representative forest communities will be shown in figures 5-10,

and tables ll - 28 in the present paper.
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Sm

Hatsu][e Strait

Distance (m>

   Species

O 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95

5 10 15 20 25 30 35 40 45 50 55 60 56 70 75 80 85 90 95 100
Freq. C.V.

Brach3Podiam
   .tyl'vaticttnt

Geum, alctAPicttnt

.4rteinisia ntotitatia

I)latanthei-a sachaline2tsis

+
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1
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÷
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÷
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÷
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Ptet-idittnt aquilinttni
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Festttca t-ttbt'a var. i'ttbi"a

CiM7t.ei-moPsis lulbinoides

Get'aniunt yesoe2ise

Moelp'ittgia latei-tl17ot'a

77ialicti"um. aquilegi-

   ycblittm

Yicitt ct"ac('a

Anaph.alis matgai'itacea

   var. angusttor
1<anttncttlttsf>'anchetii

Sofidago i,iiga-at"'ea

   var. Ieiocail)a
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1

+
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÷
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1
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Distance (m)

     Species

O 5 10 15 2e 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95

llllllllllllllllllll Freq. C.V.
5 10 15 20 25 30 35 40 45 50 55 60 56 70 75 80 85 90 95 100

Calamagi'ostis
     langsdoilff7i

bfaitgitisoiba tenuijblia

     var. alba

････ ++ -F +･+･+ -F -F +･･･+･

･･･ +････++･･+････+･･

ilI

l[i[

.'lgi'imo2iia Pilosa

     var. jaPomca 112+31I+--･ -t- ++ -i- ++･++ II[ 375

  Frequency I: Bot7:),chtlttjn ?"obitstunt, Dr-yoptei-is aitsti'iaca, f'lthyi'tlttnt .fili.'vif'em.ina var. IongiPes;

  I)'ettila ej"ntanii, Quei'cus e-i,rpttla, Gettm J'aponicitnt Pi'ttnus stugentt]i], Soi"ht{s commixta: Vitis

 coignetiae; Sanicula chinensis, 7'ot'ilis j"(iponica, Viola langsdoiu7ii, Viola act(minata, IZIyr'ola

 secitnda, 7"iAientalt]s eui-opaea, Scittellai'ict Pekinensis var. ttssttJ"iensis, Cii'siitnt kamtschaticum,

  ltd"ilittm cu71tsttnt; Ilydi'angea paniculata, 7'i"4fblium iAapens, Cic'uta 'iiii'osa, .glng'elica anomala,

 Halenia coini('ttlata, Galiitm 'iiei"uttL var. ti"ac'h",cai?um, .g･lchillea sibij'ica, J)etasites J'mponicus

 var. gigantet(s, Agrostis scabt'a, Agi'ostis clazTata var. nttkabo, Fba Piutensils, Afiscanthus sinensis,

 ul2tncus tenuis; 1?lantago asiatica. Total species number 60, Species occurrence point number

 336 aiid eccurrence point number per a species 1'336160=: O.6

'

'

' 1
'"s
S-7'

'

'

s
'

'

x
.t

/

t.

..t
t?tt

'

'

"
'

K '

//t..
'

' '

o 33m
FiniFin AhAh ad Ah pmAh AhHFinAh fu pm pm Ah H nh 'A3Aj'

H

5ut

o

    zah
E･PI/-S.

t-t xL- ?.'-..tAh
-iL -
Fta Ah

  i'" Ah

Fin ,;

 t

Ah H,,

.

.t.e"
  s.di It Ftu

S',h S }. l Fn,

Finn S-.-.'' ;Aj

kh "S-fi

H- : tr
  -/

l

t

N

L

x
L

ab

Fig. 6.

Table

The I71Tztxintts ntandshui'ica var J'aPonica.A"

var. atguta.Alnus hii'sttta community

14･ ISIumber of tree plants in hei.crltt

    commuRity sltowR by fig. 6

llnus J'aponica

ciasses in the

Height (m)

     Species

3

l

4

4
l

5

5
l

6

6
l

7

7
l

8

8
l

9

9

l

10

10
l

11

12
l

13
Total

Ei"a:xinus ntadshu?'ica var. j'. <Fm)

Abuts hirsuta (Ah)

Alnus J'mpoiiica var. aig'ttta (Aj)

Hydiungea Paniculata (H)

o

o

o

1

o

1

1

2

1

1

1

o

3

2

1

o

1

2

o

o

o

o

1

o

o

2

o

e

1

o

o

e

2

o

o

o

8

8

4

3

Total 1 4 3 6 3 1 2 1 2 23



Vegetation

   Table

of Notsuke Sand

15･ Number of
    COMMUIIItY

Spit ('l)-Community

tree piants' in DBH
shown by fig. 6

descriptions

 cEasses in

(lto)

 the

99

DBH (cm)

     Species

3
l

4

5
l

6

6
l

7

7
l

8

8
l

9

9
l

10

11
l

12

12t

l

13

15
l

16

l7
l

18

18
l

19

20
l

21

22
l

23

26
l

27
Total

,F>uxinus mandshui"ica var. j'.

Athuts hirsuta

Alnus 1'aponica var. aigttta

Hydiungea Panicttlata

o

o

1

o

1

o

o

o

1

o

1

1

o

o

1

1

1

1

o

o

1

2

o

o

1

1

o

1

o

1

o

o

o

o

1

o

o

1

o

o

1

o

o

o

o

1

o

o

1

1

o

o

1

o

o

o

8

8

4

3

"rotal 1 1 3 2 2 3 3 1 I 1 1 1 2 1 23

Table 16･ Species composition of the COMMUIIItY shown by fig. 6

Distance (m)

     Species

o
l

5

5
l

10

10
l

15

15
l

20

20
l

25

25
l

30
Freq. C.V.

Rhrts ambigua . + . + + .
ll[

Ib(>)gomtm thttnbeilg'ii

Cat"e.v z,esi('ai`ia

11o,sichiton eatntschat('eitse

Il>'coptts ntaackianus

Hosta i'ectijbilia

liiola 'vei'ectutda var, semil

Ciicttta ･vii'osa

Stellai'ia loitgijblia

AM'asrinites coJittnztnis

Lobelia sessil(fblia

ttlltllVS

4

+
.

+
fe

.

+
･+

.

.

4

+
1

+
.

+
+
.

+
.

5

.

1

+
.

+
.

+
.
.

5

+
"

+
+
+
+
.

.

.

3

2

1

+
+
.

.

.

.

+

1

3

1

+
+
+
.

.

.

+

V

v

v

v

IV

]V

III[

g
1[[

l'[

5708

 917

 333

Calaiitagi'ostis langsdo?1ffitl

OsiJltttldtlstl'ul]l cillllaiitoltleu)21

     var. fokiense

,J{tncus cff}isits

rlgi'ostis scabin

Stellai'ia flen21ii

Sdnguisoi-ba tenuijblia var. alba

1

2

.

+
'

.

+
1

.

.

･

t

1

.

1

+
+
'

+

.

+
.

'

'

2

.

+
+
+
+

2

2

+
.

.

+

V

]l[

W
l[I

I[

I[

750

667

 83

Aftiianthetnttnt dilatatttm . + + + . .
]II

,Jttncus kJ'anteri

Plantago asiatica

Sctttellai'ia itsstti"ienstls

     var. pue2oensts

+
.

+

.

'

.

"
+

+

+
+

.

+
.

`

.

.

.

rv

ll

III

Frequency I: Stacdys j'ttponica var. villosa, Galitttn tr4fidum. var. brez±ipeduncttlatu?2t, Cala-
magi'osti]s ePtlgeios, Eleochai'is kanitschatica; Lastrect thelyPtei"is, Thalictrunt ･minus var. h.>po-

let(citm, iFlestuca 7'ubi'a var, 7'ubi'a; Ath),i"ittnt ]71i.'vv`lemina var. Iongilbes, (;eum. alct2Picttm,

Afilit{nt clffletsttm; Agi"intonia Pilosa var. y'mponica, Agi'ostis alba. Total species number 33,

Species occurrence point number 85 and occurrence point number per a species 85f33= 2,6
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The Betula ei'ntaiiii-Sotbus co"tmixta-Dryopteris austi'iaca

communlty

 17･ Number ot' tree plants in height classes in the
     community shown by fig. 7

Height (m)

     Species

1

l

2

2
l

3

3
l

4

4
l

5

5
l

6

6
l

7

7
l

8

8
l

9

15
l

16

16
l

17
Total

Betula ei'manii (Be)

Soibus commixta

A'unus ma:imowiczii

KalqPanax Pict"s <Kp)

Abies sachalinensis (A)

Acer 7nono (Am)

Hbldiungea Paniculata

(Pm)

(H)

o

2

o

o

o

0

o

o

7

o

4

o

o

o

o

2･

o

o

1

1

1

o

12

l

1

1

o

o

e

12

2

1

o

o

o

o

17

o

o

o

o

o

o

12

o

o

o

o

o

o

l

o

o

o

o

o

2

o

o

o

o

o

o

1

o

o

o

o

o

o

3

65

3

6

2

I

1

Total 2 11 5 l5 15 17 12 1 2 1 81

Table 1 8. Numcler ol'

(]OlnJllUl]1tY

tree plants in

$hown by l'ig,

I)BI･l

7

c.lasses in the

DBH (cm)

     Species

o
l

2

2

l

4

4,

l

6

{5

l

8

8
l

10

36
l

38

44
l

46
'rota}

Bett(la ei'tjtanii

Soi:btts contntixta

I?i'untts ma:xiiiiozvic.ty-･ ii

Kalopana:: Pictu.s

Abtles sachalinensis

flcer jnono

H>,d?"angea Paniculttta

o

11

o

3

o

o

I

o

29

l

3

2

l

o

o

I7

o

e

o

o

o

o

7

1

o

o

o

o

o

1

1

e

o

o

e

2

o

o

o

o

o

o

1

o

o

o

o

o

o

3

65

3

6

2

l

1

'retal 15 36 17 8 2 2 1 81
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Table 19･ Species composition of the community shown by fig, 7

101

Distance (m)

     Species

o
l

5

5
l

10

10
l

15

15
l

20

20
l

25
Freq. c.v.

Abies sachalinensis + ÷ . . + II[

Ettonyiittts oxyPhylltts + . . + '
1[[

Rhus am.biga + 2 1 + + V 450

Dtlyopteris austriaca

IYdkeianthemutn dilatatttm,

Solidago witlgzi-atti-ea var, leioc'ailt>a

Calamagi"ostis langsdoi:fiii

Os2iiuiidtisti?tm ciimat)iomeiiium
     var. fbkiense

4

1

+

2

1

.

3

e

+

5

+
+

4

-y

+

v
IW

rv

5350

+

+

+

+

+

.

+

.

.

+

W
]{[

IZtysichiton camtschatcense

,Juncits ofustts

Cii"siu]n katntschaticutn

.

.

'

.

'

'

+
+
+

.

.

.

+
+
+

ll/Il

tt

I[

Frequency I: Betttla ei"manii, AAttntts ntaxintowic2ii, Acer" t)tono, Kalopana:z; Pictus; Cacalia

atti'icttlata var. feamtschatica; 7"i'ientalis eitropaea var. europaea, Aster gleimii; Care:v x,esicai"ia,

JCt>,copus maackiantts, .Pbdygonitm thttnbetlgii. Total speices number 21, Species occurrence point

number 46 ancl occurrence point number per a species 46f21==2.2
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Table

Environmental Science. I{okkaido No, 1 (1978)

20. Number of tree plants in height classes in the
     community shown by fig. 8

Height (m)

     Species

2
l

4

4

l

6

6
l

8

8
l

10

14
l

16

16
l

18
Tota}

Betula ennanii (Be)

Acea j'e=oensis

Kalopanax picttts (Kp)

Soibus commixta (Sc ).

o

2

o

1

1

5

o

o

o

IO

o

o

1

1

1

o

1

o

o

o

5

o

o

e

8

l8

1

1

Total 3 6 10 3 1 5 28

Table Zl･ Number of
COrr1lnLlll1tY

tree plants in

shown by fig.8
DBH ciasses in the

DBI'{ (cm)

     Species

1

l

2

2
l

4

4
l

6

6

l

8

8
l

10

12
l

I4

24
l

26
Total

Betttla ermanii

Picea J'e2oensis

Kalopanax Pictus

Sorbits contnti:cta

o

4

o

1

1

8

1

o

1

6

o

o

1

o

o

e

2

o

o

o

2

o

o

o

i

o

1

o

8

18

1

1

Total 5 10 7 1 2 2 1 28

Table Z2･ Species ()OMPOSItlOl] of the COMMLUIItY shown by ffg.8

Distance (m)

     Species

o
l

5

5
l

10

10
l

15

15
l

20

20
l

25

25
l

30
Freq. C.V.

Sorbtts conv)titta

flcer ntono

KaloPanax pilctu.s

Pt]cea j'ezonsis

1

-

.

+

+
.

.

.

1

+
+
e

+

+
.

.

1

+
+
+

1

+
+
.

V

W
JI[

xx

252

Rhus ambtlgt(a 5 + 3 3 3 5 v 4792

Sasa amphiti'icha + e + + 1 " rv 83

Dryoptei"is austriaca

Maianthem.um dilatatum

Ilyi'ola incarnata

Bt"a('li)Podittm. sylx,aticum

+
.

.

.

+
+
+
.

+
+
.

+

-

+
.

.

+
+
+
+

+
`

.

.

v

W
g
n

RteridiitnL aquiliinum var. latiusculum

Calantagi"ostis langsdoi:fiii

Cr7ialicti'ttnt ?ninus var. hy2bolettcutn

+
+
`

.

.

.

.

.

+

+
.

.

+

+
+

+
+
+

W
B[

II[

Ag)'imonia Pil osa var. jaPontca . . + . . + il
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Frequency I: Euonymus oxyPhyllus; Celastrus oibiculaetts var. pmpillosus, Vitis coignetiae f.

glabrescens: Fi"agzzria :yexoensis, Geum alempicunt, Sanicula chinensis, Galitem trij7oriYbrnte,

Soliclago Viiga-aurea var. Ieiocai:et}a, Pblygonatum odoiutum var. maxiiitozvic2ii, Platanthei-a

sachalinensis; Anthrisctts nemorosa; Matteuccia sti'ttthiopteris, Pb4>gonum thunbetgii, btiPatiens

noli-tangei-e; Osntunclastrttm cinnamonteum var. fbkiense, A?'unctts dioicus var. kanttschaticus,

Pletasites j'ciponicus var. giganteus; Plantago asiatica, Pba Piutensis. Total species number 33,

Species occurrence point number 70 and occurren¢e point number per a species 70133= 2.1
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Fig･ 9･ The Abies sachalineitsis-A.

sachalinensis community

sacha linensis-A.

Table 23. Ntmiber of

COMMtMltY

tree plants in

shown by fig,9

}ieight/ classes in the

Height (m>

     Species

1

l

2

2
l

4

4
l

6

6
l

8

8
l

10

12
l

14
Total

.:lbies sachali7tensis 23 13 8 3 2 2 51

Table Z4･ Nvanber of

communlty

tree plants in

shown by fig.9
DBH classes in the

DBH (cm)

     Species

2
l

4

4
l

6

6
l

8

8
l

10

10
l

12

12 14
l ･l
14 l6

16 18 20 26 30

18 20 22 28 32
Total

Abies sachalinensis 15 18 4 4 1 1 1 2 2 1 1 1 51

Table 25･ Species composition of the commumty shown by fig, 9

Distance (m)

     Species

o
l

5

5
l

10

10
l

15

15
l

20

20
l

25
Freq. C.v.

Solbtts comlnlxta + . + . + M
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Distance (m)

     Species

o
l

5

5
l

10

10
l

15

I5
l

20

20
l

25
Freq. c.v.

Rhus ambigua 1 I 1 1 I v 400

Sasa aniphitiricha + . + . .
IEIII

Dirvopteris austi'iaca

Actaea erythrocat:pa

Brach>{1)odint sylt,aticum

2

+
+

.

+
.

.

･

+

.

.

.

+
.

.

ll

ll

L[{1

50

Agi'imonia Pilosa
     var. Japonzca + + " ' + ]i[

Frequency I: Ahies sachalinensis, Quercus ci'ispala, P)-unus sargentit;, Acer ?nono; Cacalia

aitriculata var. feamtschatica, CirsiuiJe kamtschatica, sw'tiu7it ctff7usunt, Pbtlygonatum odoi4atuhL

var. maxiiitowicxii; Geuin alempicunt, Anthriscus nenzo7-osa, SZznicula chinensis; Solidago z,ijga-

attrea var. Ieiocarpa, Agrostis scabra, foa Pratensis. Total species number 21, Species occur-

rence peint number 33 and occurrence point nuber per a species 33!21:=:1.6
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var.

ss

 ai:g'uttt-Ccv'e.t vesi('ai'ia

: Salix sa('halinensis
communlty

Table 26･ Number of

COMMunltY

tree piants in

shown by fig.

 height
1.o

classes in the

Height (m)

     Species

o
l

1

1

l
L)

2

(

3

3

l

4

4
l

5

5
l

6.

6
l

7

rrotal

illnus jaPonica

.-
llntts hii'siita

 var, telg'ttta

(A}i)

17

l

4

o

3

o

3

1

12

o

15

o

2

o

56

2

Total I8 4 3 4 12 15 2 58
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Table Z7･ Number of tree plants in DBH classes in the
community shown by fig. 10

DBH (cm)

     Species

2

l

4

4
l

6

6
l

8

8
l

10

10
l

12

IL)

l

24
'rotal

x-llntis J'(iponica var. aiguta

rllntts hii"sttta

5

o

11

o

11

1

6

o

l

o

1

o

35

1

Total 5 11 12 6 l 1 36

Table 28･ Species composition of the community shown by fig. 10

Distance (m)

     Species

O 5 10 15 20 25 30 35 40 45
ltllltl it ll Freq.5 10 15 20 25 30 35 40 45 50

c.v.

Calvx vesicaria

Lobelia sessililfblia

Galiutn trCx7dunt var.
     bre'vipedunculatum

Lo,copus ntaackianus

Pblygonunt thttnbergii

Eleocharis kanztschatica

Pbtentilla palu.sti'is

171iiagtnites coi]tmttnis

Cicuta viivstz

5535
-y +++
+ -Y + -F

++++
-+--
-F !11
++･･
÷+++--id

54
+･
++
+ -y

++
+1
++
--
--

4

+

+

.

+
1

･

.

.

4

+

.

+
2

.

+
.

+

4

+

+

+
2

1

.

.

+

3

÷

+

+
3

1

.

.

+

v

v

v

v

W
W
llI

[[[

E
-

6750

725

2oo

Calamagi-ostis langsdoilffii

Lasti'ea the4yPteris

1!ipilobium c(iphalostigtna

Sanguisoi"ba tenu4'fblia var. alba

+
+
.

.

121+･+++
+÷++1+･+

1112++++++ -F ･
----

1

.

+
'

v
rv

IY

II

650

50

Agi'ostis scabiu

1;lestuca rttbi'a var. i-ttbi:a
++11 Nr +++ -Y +
･･ ++･･+･･+

v
ll

100

Jttncus ofusits

Junctts kiAamet"i ++1++1++++++ 1+1+1 -F ++
v
v

2oo

 50

Frequency I: Salix sachalinensis, Betu.la ei'manili, 7"riadenttnt j' apomlcunt, Hypei'icum
asayi-on, 11t>,simachia vuglaris var. do'vtti'ica, Stacdys j'mponica var. villosa, Bidens iudiata 'var.

pimtatij7cla, Cai'e.'t stiPata, ft-is ensata var. spontanea; Polygonu))t hydi"opiper; Athyrium filix-

.f'emina var, longipes, Fizrgai"ia ye2oensis, Astei' glehnii, Cacalia au.i-iculata var. kamtsehatica,

Solidago viiga-aui4ea var. Ieiocai?a, Milium ctffusum, A4dianthemum. dilatatttm; Osi)tunclastrum

cinnamom.euiJt var. fofeiense, Stederia .fanxlii, [Z')hef'ntopsis lmpinoides, ll[ypei'icttm ctiwctum,

Adenophoi'a tiAiPhylltt var. J' mponica, 1)ba maci'ocalyc var. scabril17oizx, I)ba piutensis, Lu."'ula

capitata; Ono(;lea sensibilis, Plantago asiatica. Total species number 44, Species occurrence

point number 155 ancl occurrence point number per a species 155144 =3.5



I06 Environmental Science. }Iokkaido No. I (1978)

                              Conclusion

   Since the end of the preceding Century, Notsukezaki area has beefl
continuously utilized for grazing of domestic animals. As a result, various

types of plant communities have been more or less affected by grazing

pressure. As seen in the species composition of certain communities, a
mixture of native plants and introduced plants is found. This type of veg-

etation* most certainly corresponds to Tansley's semi-natural vegetation

(Tansley 1953). Tansley recognized two types of vegetation in the Nature;

natural vegetation and semi-natural vegetation, lle stated "If the veg-

etation itseif is spontaneous, i. e. has occupied the ground without the

aid of direct human action, but has nevertherless been partly determined

or markedly modified by man or his animals, we class it as `semi-natural

Vegetainon7. "

   /lgrostis alba-Triplium i'epens community of General coastal meadows

is the most remarked semi-natural community. This was derived from
indigenous Coastal meadows which may have been composed initially of
such plants as F??stuca rztbra, Iba macrocaly.x, R)a p7atensis"*, Carex

cmrvophyllea var.. microl7'icha, Dianthits sziPerbus, fi)"agai'ia ye2oensis, Rosa

rttgosa, Ge7'anium yesoense var. PseudloPalztstre, "'ola n2anclshztrica, .lllalenia

co7'niczclata, 17antago camtschatica, AdenoPhoizt lriPh.vla var, juPonica, [Zbra-

aracztm shifeotanense etc., and which have been subjected to the influence of

grazing of domestic animals.

  The same fact is found in forest communities, and ls recognized mainly

in the herb layer by an increase of sttch over-grazing indicator piants as

Agi"imonia Pilosa var. .iaponica, F"i"ag'aria yejiroensis, Ge7-aniztm .yesoense var.

pseztdopalztstre and Plantago asiatica, and by freqttent occurrence of Sani-

cula chinensis with zoochorious seecl dispersal. Moreover. iocal abundance

of Dilyopteris atrstriaca, Mattezcccia st7'ztthlopte2'is and Maianthemwn dz'lata-

lztm, and reduced vitality of Sasa cz77zphitricha are associated with a great

influence of domestic animal grazing pressure upon the vegetation.

  It is an interesting problem in this area to follow the ecological suc-

cession. One example is shown in the study of the pastureland of Notsu-

kezaki by Nishimura and Adachi (1975). They concluded that the pasture-

land vegetation has been changing from a Thetwnopsis lztPinoides-Calama-

grostis langsdo7ff)'i community or a tall-grass type of community to an

* "Vegetation" means a sum of communities.

** [l]his species is believed to be part'ly nativc,b and partly introducecl,
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Agrostis alba community or a short-grass type of community. It is, how-

ever, hard for the present author to accept their conclusion, because

the former community shares its habitat allopatrically with the latter, as

seen in tables 3 to 6 and table 9. ThermoPsis luPinoides-Calanzagrostis
langscloi':Lfii community, if recognizable, belongs to a different formation.

It prefers rather from wet habitats to mesic ones where an Agroslis alba-

7i,'ij?)lium repens community is established. The latter was derived from

the General coastal meadow under human impacts and is, to a certain
exteRt, in a plagiok)limax stage at present

  Another example is the succession of forest communities. Notsukezaki

is within the realm of Tatewakia or Cold Temperate Region, which is a

transitional region from Cool Temperate Region to Boreal Region. This

ecotone is chayacterized by a macromosaic arrangement of Boreal conit'ers

and Temperate summer-greens. Under this condition, coniferous forests

can malntain their own forests for several generations, which means that

they are in the climatic climax stage. Summer-green forests of Tatewakia

are different from the typical Tlerriperate ones, because they lack .PZigus cre-

2zata which is a climatic climax species in Tohoku District and S.W.part

Hokkaido in Japan. It is, therefore, difficult to define what is the climax

species in Hokkaido except for S.W. part of it. At present, Quercus
crispula communities are prevailing in Notsukezaki area, but we can
hardly find its own seedlings or saplings as the successor in the herb
layer thereof, although Acei' mo?zo is commonly found.

  Tatewaki (1958) stated that 2uercus crispula is an edaphic climax
species, particularly preferring volcanic (ash) soils as the substratum. In

fact, the Oak tree communities at ponnikuri and Onnikuri appear to be

a remnant of an edaphic climax, because old oak trees found there are

believed to be from 190 to 220 years old, and the volcanic (ash) soils

which originated from )vle-Akan volcanic activities are estimated approx-･

imately 140 to 220 years old. FroiTi the fact mentioned above, it is con-

cluded that old oak trees scattered among small oak trees appeared initially

in open land, clad with Me-Akan volcanic ash deposited at least 140 years

ago, and that they had overcome other summer-greens which invaded
there at the same time and they have established stable communities in
the course of succession. 2. crispztla is not a true climatic climax species,

but P jexoensis is believed to be the true climatic climax species in
Notsukezaki, because Kira's Warmth index ranges from 42 C to 52 C,
which indicates the boreal coniferous region. Thus, the anthor agrees

with Tatewaki's opinion, in that 2. crispula is an edaphic climax species

in Hokkaido. This assumption is strengthened by the fact that conifers
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saplings are frequently found in the uRderlayer of the e. crispula com-

munity of Ponnikuri and Onnikuri.
   Finally, a further work based upon the presentcommunity classification

remains. This takes the form of a vegetation map. The author has publish-

ed a vegetation map at a scale of 1: 200,OOO (Kankyocho1975 &1976),,
and will show a revised vegetation map of this area at a scale of 1:

25,OOO iR the next paper.
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Photo 3･ The forest physiongnomy
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