
NOTES ON THE FLORISTIC  PHYTOGEOGRAPHY OF 

  THE ALPINE FLORA OF  HOKKAIDO, JAPAN

By

Hideo  TOYOKUNI1),  2)

(With I Table and 3 Text-figures)

I.  Introduction

 Hokkaid8 is the northernmost island of the Japanese Archipelago showing an 

outline of rhombic shape like a kind of ray (Fig. 1). It possesses an area of 

 78, 517 square  kilometres,  and extends from  41°24' to 45°31'  N.  Lat. and from 

139°45' to 145°49' E. Long.  Hokkaid8 (or in its olden name "Yezo") has long 

been recognised by phytotaxonomists and phytogeographers as comprising many 

interesting and novel alpine plants. Such  botanical  richness of the alpine flora 

is to be explained by the reasons mentioned  below  (ToYoKum 1969, 1979)  : (1) 

latitudinally,  Hokkaid8 is located in such a high position that the Pinus pumila 

forests develop as low as about  1,  000m above sea—level, (2) geologically, the island 

is so polymorphous that not a few novelties, endemics or palaeo-endemics are 

growing mixed together with common alpine plant species even which are more 

numerous than those of the alpine zone of  Honshil, and (3) geographically, it is 

situated in the portion connecting Honshu with the Kurils or with Sakhalin, and 

it is only about 290km from the Maritime Province of Siberia. The alpine flora of 

 Hokkaid8, therefore, is composed of elements that have been distributed either 

from the northern part of the continent of Asia through Sakhalin, from the Kam-

chatka Peninsula and Alaska through the Kurils or the Aleutians, or from  Honshil. 

   The alpine flora of  Hokkaido as a whole was phytogeographically dealt at first 

with by Dr.  Ylishun  KunO in 1925; he enumerated 109 species of alpine plants 

that were growing in  Hokkaid8. A labourious series of papers on the alpine 

plants of  HokkaidO was published in three parts from 1934 to 1938 by Dr. Misao 

TATEWAKI. In his papers are enumerated 436 vascular plants from the alpine 

region of  HokkaidO. The publication of this work made it possible to work out a 

1) Biological Institute and Herbarium, Faculty of Liberal Arts,  Shinshii University, 
  Matsumoto, Japan. 

2) Dedicated to the late Prof. Dr. Misao TATEWAKI who made the foundation of the 
 phytogeography of the alpine flora in  Hokkaido.



i90

“le 140 tso

ノ窒ンぐ・窒

　　　　“

SISERIAノ

叉イマ

　
　
　
　
　
　
　
　
，
’
．
冠
f
1
一

矧
姻
〆

「

ρ
〆
　
ノ
　
ノ
φ
5

で♂

該。．

SAKMA霞＿i腿

riso

・鰐◎K漁鐙◎
　　　　x　　　・
g

o　　邑

＿。熟
鍵講鐸　
　　　　　　　。・醤くYぴSH鯵

　　　　　　　　　o勘〆　　　　　sc＾LE　　イ

　　　　　　　　　　輝　i一熱．譜

1
．

4e

ao

Fig．　1．　A　map　showing　the　position　of　1｛ekkaid6’　in　the

　　Japanese　Archipelago　and　neighbouring　territories

number　of　statistical　data　concerning　the　plants　growing　in　the　alpine　zone　of

Hokkaid6　as　a　whole．　He　also　published　in　1963　a　paper，　describing　a　general

feature　of　the　alpine　fiora　of　Hokkaid6．　ln　1971，　Dr．　Sh6ichi　KAwANo　published　a

paper　entitled　“Studies　on　the　aipine　flora　of　Hokkaido，　Japan，　1．　Phytogeography”

that　was　a　part　of　his　doctoral　thesis　submitted　to　the　Universit6　de　Montr6al　in

1962，’　with　later　additions　and　corrections．　ln　the　paper　he　counted　416　species　of

vascurar　plants　in’　the　alpine　zone　of　Hokkaid6，　and　analysed　them　phytogeogra－

phically．　From　1974　to　1978，　the　present　author，　chiefly　from　the　nomenclatural

standpoint，　indexed　all　the　vascular’plants　recognised　to　be　indigenous　to　the

alpine　zone　of　Hokkaid6，　giving　so’me　new　taxonomic　positions　to　the　taxa　included

in　th’?@index．　The　species卿1nber　that　he　enumerated　in　that　paper　was　456．亙）r．

Shit6　NOsAKA　presented　’in・　1979，　a　paper　“The　alpi・ne　pl’ants　of　Hekkaid6f’，’　in．

which　he　counted　273　alpine　vascular　plants，　analysing　them　phytogeographically

in’to　5　elements　from　their　distribution　types．

　　　The　author　has　been　interested．．in　．the　alpine．．flora　of　E｛6kkaidb，　and，，，　has

published　a　few　local　alpine　fiorulas　since”1946，　and　as　．mentioned’above，　’he
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published　an　index　of　all　the　vascular　plants　indigenous　to　the　alp・ine　zone　of

th・t　i・1・・d　i・fi・・p・・t・．f・・血1974　t・1978・Thi・p・per　i・based・ゆ・．f・nd・m・nt・1

data　of　the　above．　series．　of　papers　with　a　few　nomenclatural　cprrections　and

additions　wh．lch・・will　be　deajt　with　later．

臨．Spe¢蓋es．N髄魏er・f　tke　AgPine・．F旦幟

　　　三和帥軌条ゆ導瞬・d4与r．蜘…and・h・i・i・f・a・p・d丘…x・・4・．⑳r・f
the　alPihe’．1，／・，1．〈，Ae．，／，’，of　gbkkalid．tt，　（T6y6．　KuNi　1974－1978）／／；1／／，，iHdWeve’t・；’．　s6’fa／r as　the’　rec6nt

knowledge　and　data　either　from’　specimens　both　dried　and　living　or　from　the

literature　are　concerned，　the　follbwing　changes　became　to　be　necessaryl

　　　　（1）　Species　to，be　excluded：／．．．

　　　・Qply　．　pne・．species・，・　Plpmtago　．ma］’or　L1NNAEus．

　　　The　author　enumerated　this　species．as．No．28Q　’in　the　part　4　of．　the　index，

and　under　this　species　made　a　new　combination，　P．　major　subsp．　togashii　（MlyABE

et　TATEwAKエ）ToYO即N・∵．．Aエ‡h・ugh，‡hお．P1畷㎎・is．tQ．．．夢e．f・und　in　the　a1P量ne

zone　of　the　Southern　Kurils，　the　very　plant　in　Hokkaid6　is　restricted　to　the　littoral

lone．　of　the　island　of　Okushiri．　For　such　reason，　the　plant　should　be　excluded　from

the　alPicolae　in　Rokkaid6．

　　　　（2），　Specles　to　be　added：

　　　To　the　author’s　regret，．　the　following　two　common　alpi4e　species　haye　dropped

from　the　index．

　　　Rubzas　idaeus　L1NNAEus

　　　’Therorhodion　camtschaticum．．（PALLAs）　SMALL

　　　／Both　species　．are　here，and　there　met　with　in　the．alpine　zone　of　Hokkaid6．

　　　　（3）　Species　of　which　nomenclatural　change　is　necessary：

　　　’“lsoe：tes　lacustris　LINNAEus”，　No．　9　of　the　part　1　of　the　index．must　be　called

“lsoCtes　setacea　LAMARcK”．　When　compiling．“The　F工ora　of．Hokkaidδand　S鰭hahe皐

Vol．　1，　Part　1”，　Dr．　Kingo　MlyABE　and　1）r．　YCishun　Kui）6　sent　．an　lsogtes　specit

men　from　the　Kuril　islands　to　Dr．　Karl　（［）tto　Robert　．　P．eter　’Paul　GRAEBNER．　who

was　working　in　Berlin　for　identification，　and　he　identified　it．　to．　be　the．　European

species　Jsoetes，lacustris　．（MlyABE　and　KvD6　1930）・」・・　and・　late．r　D．　r．．　TATEwAKI　as－

sumed　the－fsoeres・　specimen　from．　the　high　moors　of　．the　Taisetsu　Mountains．　tQ　be

identical　wi・th　the　Kuril，　specimen，　that　Dr．．　．　GRAEBNER．　identified　as　Z　lacustris，，

However，　．　currentopinion　revealed　that　the　Kuril　lsogtes　was　not　the　．true　L　lacus－

tris．　Some　authors　regard　the　p．lant．under　discussion　as鳶。碑s　asiatica（MAK耳No）

MAKiNo，　but　the　author，　in　adopting　the　view　proposed　by　1］）r．　Eric　ffuLTEN　in

1968，　treat＄　the　Plant　here　as’lsob’tes　setacea　LAMARcK，　because　the　classificatioit

of　this　group　is　verY・diMcult，　and　the　exact　systematic　position　for　the　plant　wilk
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　　　　　　Fig．　2．　Dis’tri／bution　of

　’@’　Fig．　3．　Distribution　of’
　　　　　　　Saxifra．aa　yuParensis　NOSAKA　一　・　Aconi’tuln　yaparense　TAKEDA

be　determined　after　making　further　taxonomic　revisionsi　of　the　group．　i　’

　　　After　the　above　corrections　and　additions’ate　made・1・the　total　number　of

species　of　vascular　plants　in　the　alpine　zone　of’　Hokkaid6　is　457．

亘豆亘．F旦磁s色畳cCo蜘・s亘重醜of撫eA且晦eF且麗

　　　For　anagysing　all　457　species　of　vascular　plants　indigenous　to　the　alpine　zone

of　Hokkaid6　from　the　phytogeographical　viewpoint，　they　can　be　divided　into　five

main　elements　by　means　of　the　distribution　type：　they　i　are’ i1）　Asian　elementS；　（2）

AsianLN　i　Pacific’elements，　（3）　Asian－Nl　American　eleMents，　（4）　Eurasiatic　elements

and　（5）　Circumpolar　and　Cosmopolite　elements．

　　　（1）　Asian　Elements

　　　The　species　belonging　to　this　category　are　further　divided　into　three．minor

categorieS：’　（i）　Japanese　eletnents，　which　are　subdivided　into’（i　a）’Endemic　・6t　・Hok－

kaid6　elements　and　（i　b）’　Japan　elements’，　（ii）　Japanese－Sakhaliri－Kurils　elements，

which　are　further　stibdivided　into　6　一　（ii　a）　Hokkaid6－Sakhaliri　elemeri・ts，　（ii　b）

Hokkaid6－Kuriis　elements，　（ii　c）　Hokkaid6－Sakhalin－Kurils　elementS，’　（ii’d）　’Japan一一

Sbkhalin　elements，　（ii　e）　Japan－Kurils　elements，　and　（ii　f＞　Japan：Sakhalin－Kurils

e亙eme血ts，　and（iii）Asiat童。　eleme撹s．

　　　（i’　a）　Endemic　or　Hokkaid6　elemehts

　　　The　plants　that　belong’tO　this　group　are　restricted　to　the　island　of　Hokkaid6

in　their　distribution　areaS：　some　sPecies’，’　e．　g．　Saxifraga　yenParensis’　’NosAKA3）’　has

a　auite　limited　distribution　area　on　Mt．　Yfipari，　while’Aconitum　yuParense　TAKEDA

with　its　twO　subspecies，’　subsp．　yaPdrense　and　subsp．　yamdzakii　has’　rather　wide

areas　as　shoKnrn’　in　Figs．　2　and　3．　The　following　44　species　belong　to　this　groupt

3．）　lp．　analysing　the　vqscular　plants　df　the　alpine　z6ne　gf．Hokkaid6　p，hytggeog；aphicaUy，

　ea6h　plant　is　considered　only　by　the　speci6s’　level，　in　6ther　words’，’　’the’ent’ire　distriL

　’butiion　area　as　．the，species　is　analysed　according　to・，the　distfi’butip．　n　type．，．
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Salix　hidaka－montana，　S．　Paludicola，　S．　Pseudo－Pa・lacdicola，　S．　ye20alPina，　Bet”la

砂oiensis，．　Si．lene　hidaka一αZ伽α，　S劒α万αPter∂sPer〃la，　Aconitza〃2砂oiense，　A．

corymろiferu〃Z，．．　A．．．　yuParense，　Callianthe〃¢Z〃％癬鋤墨田，　TrolliUS餌1C伽，　Cory－

dalis　casrvicalcarata，　PaPaver　fauriei，　Draba　igarashii，　ThlasPi　joPonicum，．　SedasM

cauticolzt？n，　Saxifraga　nishidae，　S．．　yuParensis，　Astragalus　yamamotoi，　OscytroPi．s

megalanllza，　Rhamnzas　ishidae，　HyPericum　samaniense，　ff．　tatewafeii，　H．　．　yama－

mot砿H．　yoブiroαnum，　Viola　8伽7班襯α，　V．　kita〃2伽α，　V．ッacbariana，．　Angelica

stenoloba，　Primula　hidakana，　P．　sorachiana，　P．’tafeedana，　P．　yuParensis，　Erigeron

痴鋤eanUS，　HyPochaeris　crepidioides，　Sau∬％柳chionoP勿11α，　S．．ツαnagisawαe’，

Scorzonera　reろunensis，　Taraxacum　yzゆarense，　y∂ungia　gymno加S，　E砂膿Sツubaridak－

ensis，　Hierochloe　Pluriflora　and　Carex　aPoiensis．

　　　　（i　．b）　Japan　elements

　　　　The　plants　Qf　this　group　are　distributed　not’　only　ln　Hokkaid6，　but　also，　in

other　parts　of．　Japan．　The　fo工10wing．56　species　are　Japan　elements：！1thyriu御

melanolePis，　PleuroPteroPyrzam　nakaii，　Arenaria　katoana，　Stellaria　niPPonica，　Pulsa一

瞬α吻Ponica，　Glaucidiu〃Z　Palmαtum，　Carda伽ze　nゆPonica，1）励αノ砂0航α，1）．

kitadakensis，　Rhodiola　ishidae，　Boykinia　lycoctonifolia，　Saxifraga　1’aPonicai　Sorbass

matsumurana，！llchemilla∫⑫o痂。α，1～ubus　Pseudo一ゴαρo耽％s，　Oxytropisゴ砂。航α，

Geranium　eriostemons　llex　sugerofeii，　HNpericum　erectum，　Yiola　brevistiPulata，

肋1・b吻S妙・umense，　Angelica　acastil・ろα，　BuPleasrum．％吻・耽襯，　C・el・ρ勧7聯

multis．ectacm，　Peuceaanam　m”ltivittatum，　Tilingia　holoPetala，　Pyrola　alPina，　Eu一．

botryoides　graNana，　Gaultheria　adenothrix，　Phyllodoce　niPPonica，　TriPetaleia　bracteatas

Schizocodon　soldanelloides，　Primula　modesta，　Gentiana　niPPonica，　Gentianella

ツ砂・7備S，Trig・脚s　g磁θ1峨NePeta　szab・・5・甑Pedicul・ri・aρ・4・・励・Galium

紹んα鉱・4naPhalisαlpicola，五eon彦oPodi襯hayac伽ense，　Sasa　cernua，　S．　senanensis，

Calamagrostis　gigas，　Poa　hayachin，　ensis，　Carex　doenitzii，　C．　Podogyna，　RhynchosPora

ノ伽7ゴα6，R．　yasecdana，　Luzala　rostrata，：T（）fieldia　okuろoi，　Tricyrtis励ノ捌α，

Vera擁規StamineMm，　HelOniOpSiS　Orientalis，ノ’apOnOliriOn　OSenSe　and　POgOnia擁nOr．

　　　　Cii　a）　．Hokkaid6－Sakhalin　elements

　　　The　p工a琢ts　belonging　to　this　category　are（iistribute（i　in　Hokkaidδand　Sakhalin：

they　are　Aconitum　sachalinense，　Anemone　’yezoensis，　LeontoPodium　discolor　and

Carex　kabanovii．

　　　　（ii　b）　Hokkaid6－Kurils　elements’

　　　The　plants　of　this　group　are　distributed　in　Hokkaid6　and　the　Kurils．　They　are

Salix　hidez〃oi，　Po彦e7¢tilla．miツabei，　Oxニソtropis　retusa　and　Mertensia　Pterocarf）a．

　　　　（ii．c）　ffokkaid6－Sakhalin－Kurils　elements

　　　．Sαxi加9αsachalinensis，　CiPtsium　Pe伽ellum，　Crepis　hokfeaidoensis，．Seneci・

feawahamii　and　Platanthera　metabifolia　belong　to　this　category　and　are　distributed　in

Hokkaid6，　Sakhalin　and　the・　Kurils．
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／，　（ii　d）　Japan－Sakhalin　elements

　　　The　distribution．area　of　plants　of　this　group　is　Japan　and　Sakhalin，　and　Picea

9娩繊Aconitum．gigas，　Dip勿lleia　97碗；MacPtoPodium　PterosPermum，　Frαgaria

iinzamae，　Euonymus　sachalineitsis，　Eritrichium　niPPonicz．tm，　Pedicularis’　yegoensis

arid・一　Carex　traiziscana　are・　included　in　this　・group．．

　　　　（ii　e）　’Japan－Kurils　elements・

　　　Athyriscm　ntPestre，．　Salix　reinii，　Atenaria　merckio’　ides，　Saxifraga　fusca，　Acer

tschonbskii，　EPi’lobiblm　dielsii，　E．　fauriei，　Conioselinu・m　filicinum，　Carex　hakkoden一．

s／／s・，　C：　’ v’acens　and　C．　omiana　are　the　plants　of　the　Japan－1〈urils　elements　which

are　encountered　i・ri’　Japan　and　the　Kurils．

　　　　（ii　f）　Japan－Sakhalin－Kurils　elements

　　　　Species　that　belong　to　this　group　are　distributed　in　Japan，　Sakhalin　and　the

islandS・　of　Kurits：’　they　are　Selaginella　shakotanensis’，　PleuroPteroPyrum　weyrichii，

Arabis．　serrata，　SO吻♂ε一一la，♪纏％5吻Poimca，　llex　r多tgosa，　HyPeriCU〃りe20－

ense，　Menziesia　Pentαndra，　Vaccinium　smallii，　Yeronica．．sehmidtiana，五忽ぬ鋤

碗9S・漉，．　L．　Carex　atzgUS彦痂・ZσゴC麗C．　Psettd・一1・liaとea，　C．　stenanthai　EPhipρianthu’S

s伽諺娩露and　PJα嬬≠海融の吻4あides．

　　　　（iii）　’Asiatic　elements

　　　　The　piants　of　this　group　are　the　forlowing　96　species：　ThelyPieris　ofzaelPaer－

tenSis，　DrbeoPteris　amurensis，　’Pinzas　Pumila，’fztniPerus　chinensis，　Betula　ermanii，

Pleder・p’狽?秩Eヵ蜘祝．α卸ense，　Cerasti襯ruろesceフ¢s，　S伽θs纏・Phylla，　S観1α痴初2－

lii，　S．　euScij　olia，　Anemone　debilis，　Aqztilegia　flabellata，　Trazttvetteria　iaPonic’a，

Trollizas　of2“’e’derianus，　Dicentra　Peregrina，　Draba’　blssztriensis，　Sedum　’ oluricaule，

Sdxifraga　fortasnei，　S．　laciniata．，　S．　merkii，　Sorbus　sambzacifolia，　FiliPendzala

camts6hatica，’　F．　mz｛ltijuga，　Fragaria　niPPonica，　’Patentilla　dicfeinsii，　P．　matsu－

im’berae，　Sanguisorba　tenblifolia，’　Astrdgalus　membranacezas，　Hedysartim”Vicioides，

0瑠70がs76か。厩α．，．Tithymalus．　Sieろoldianus，　Acer　tskZtrzanduense，　ffyPericum．．．ん隅一

tsc’ ?fat．icum，　Viola　 bgdndifoofmis，　V．　crassa，　V．　sacchdlinensis）　BuPleurunz　longe－

radiatzam，　CoeloPleurztm　lucidum，　Tilingia　ajanensis，　Ti　tachirOei’；　MOha’otroPastrum

gloあos鵜．　PYrola　faurie’ana，　Bryanthus　gmelinii，　Vaccinium彫轍紘yl．．’braestans，

Finserd　tetraPetαla，　Gentianaブamesii，　G．　triflora，　Lagotis　glauca，．ムs観1醜

Pedicularis　res％Pinata，　Lonicera　chamissoi，　Macrodiervilla　middendorL17iana，　Pat一’

rinia　sibirica，　AdenoPhora　Pereskiaefolia，　Erigeron　thunbergii，　lxeris　dentata，

Swhssurea　acuininata，　S．　ri’ederi，　Tarahaczam　PlatyPecidunz，　’Potamogeton　fryeri，

Sasa　ktirilensis，一・Agrostis　fiaccida，　Calamagrostis　hakonensis，　C．　sacb．alinensis，・　Ci

sesquiflora，　Glyceria　alnasterelztm，　G．　lePto．lePis，　Carex　blePharicarPa’ C　C．　dominii，

C：，eleusinoidesi・　C　fia・vocuSPis，　・C：，”fo．afeonensis，’Ci　meladaocarba，　C，　middendor177i，

α・xyandea，　c．　i　s・ita，「．　c．・纏％⑳纏s，・．・c．伽痂癬…ち・c．．　vdnhezaPtbflii．ジE1600肋再三．

intersita，　ScirPus　maximowiczii，　funcbls　feamschatcensi’s’，”　f．i’Potaha’　inii，　X　tricePsi’，1’
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Lntzula　oligantha，　L．　Plasmosa，　Veratram　maackii，　Zygadenus　mafeinoanus，　Hemero－

callis　middendorLfiii，　ffosta　rectifolia，　Liliasm’．medeoloides，　Clintonia　ecdensis，

Listera　niPPonica，　Neolindleya　camtschatica　and　Pogonia　1’aPonica．　Most　of　these

species　have　rather　wide　distributioR　areas，　often　stretching　to　Central　Asia　and

southwards　to　the　Himalayas．

　　　　（2）　’Asian－N　Pacific　Elements

　　　The　plants　of　this　group　are　distributed　in　Asia　and　northwards　to　the　Nort－

hern　Pacific　regions，　frequently　arriving　at　the　westernmost　area　of　Alaska．　They

are　22　specles：　Polysticrc7　um　microchlamys，　，　Draba　borealis，　Sieversia　PentaPelala，

Arcterica　nana，　CassioPe　lycoPodioides，　Gaasltheria　miqueliana，　Phyllodoce　alezttica，

Rhododendron　azarezam，　Therorhodion　camtschaticzam，　Gentianella　auriculata，　Pedicu－

laris　chamissonis，　Penellianthus　frzttescens，　Arnica　unalascheensis，　Cacalia　auricpt－

lata，　Cirsiu〃Z　feamtschaticum，　Taraxaezam　trigonOloろzam，　Poa〃tacrocalyx，ノtZnCUS

beringensis，．醒s　setosa，エ）actylorhiza　aristata，　Platanthera　chorisiana　and　P．

tiPuloides．

　　　　（3）　Asian－N．　・American　Elements

　　　The　following　47　species　belong　to　this　group：　DiPhasium　sitchense，　Alnits

crisPa，　・Minuartia　macrocarPa，　CoPtis　lrifolia，　Arabis　lyrata，　Barbarea　orthoceras，

s廊かα9αろronchialis，　S．　Punctatα，　Spirαeαろetzalifolia，　Acomastylis　cαlthifolia，

Rubus’Pedatus，　R．　sPectabilis，　Sanguisorba　canadensis，　S．．　stiPaslata，　Astragaless

adsurgens，　Geranium　erianthum，　Yiola　langsdorfii，　V　repens，　ChamaePericlymenum

canadense，．Harrimαnellαstelleriana，　y砒謝蹴ovali／b1ゴ％窺，　Primula　CZtneiプb1忽，

Fauria　crista－galli，　Gentiana　algida，　G．　glauca，　Yeronica　stelleri，　Boschniakia

rossica，　Galium　kamtschaticum，　Campanula　dasyantha，　C．　lasiocarPa，　Achillea

sibirica，　AnaPhalis　margマaritacea，　Artemisia　arctica，　A　tiガ伽α齢，　Agrostis　trinii，

Carex　mertensii，　C．　michauxiana，　Eleocharis　feanztsc．hatica，　Lysichitum　camschat－

cense，ノdenczas　ensi／blius，ノ：mertensianus，　Luzula　arczaαta，7■efieldia　coceinea，

Fritillaria　camschatcensis，　Maianthemzam　dilatatMm，　StrePtoPus　strePtoPoides　and

Platanthera　hyPerborea．　The　plants　of　this　group　are　distributed　in　Asia　and　N．

America，　often　having　rather　wide　ranges，　but　some　species，　e．　g．　Rubus　sPecta－

bilis，　，　Carex　mertensii，　etc．　are　rather　restricted　to　small　distribution　areas．

　　　　（4）　Eurasiatic　Elements

　　　The　plants　of　this　group　are　distributed　both　in　Asia　and　in　Europe，　either

continuously　or　more　or　less　discontinuously　showing　gaps．　20　species　are　of

this　category：　Sela．crinella　helvetica，　lsogtes　setacea，　CryPtogramma　crisPa，　Salix

nummzalaria，　Ramex　ari／blius，1）iαnthus　suPerbess，1協雌α漉αverna，7■halictrum

／betidum，・4s〃α9ぬs　frigidzas，　Oxalis　acetocella，　Anthriscus　sylvestris，　Pleuro－

sPermum　austriacum，　Cortzasa　matthioli，　Picris　hieracioides，　G！yceria　lithuanica，　Carex

caesPitosa，．　Veratrum　albasm，　Allium　victorialis，　CyPriPedium　macranthum　and
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Gymnadenia　conoPsea．

　　　　（5）　Circumpolar　and　Cosmopolite　Elernents

　　　The　circumpolar　plants　are　those　showing　a　circumpolar　distribution　pattern，．

irrespective　of　its　complete　continuity　or　more　or　less　discontinuity　in　covering

gyrofiexously　the　arctic　area　around　the　North　pole，　but　in　this　paper　the

cosmopolite　plants　with　more　world－wide　distribution　areas　are　also．　included．　The

following　123　species　belong　to　this　group：　DiPhasium　alPinum，　D．　comPlanatum，

ffuPerzia　selago，　LycoPodium　annotinum，　Selaginella　selaginoides，　Equisetum　syl－

vaticum，　Botrychium　lzanaria，，B．　lanceol伽m，の肋910SS襯vulgatu〃Z，　Phegop彦eris

PolyPodioides，　CarPogymnia　drッ。卿腐C，70ろertiana，　DryoPteris　azastriaca，　Athy・

rium　alPestre，　Woodsia　．crlabella，　W．　ilvensis，　AsPlenium　trichomanes，　A．　viride，

緊緊erzas　CO〃捌痂s，」．　sibirica，　Bistorta剛ブor，．8．勘吻7α，　Oxyria　digynα，

Minuartia　arctica，　Silene　rePens，　Stellaria　calycantha，　Anemone　narcissiflora，

Caltha　Palustris，α6〃zatis⑳吻，　Rαnunculus　acris，　Thalictrum　aq％ilegiプblium，　T．

m伽S，Drosera　anglica，，0．70伽助b磁，　D．　rot”ndifolio－anglica，・RhodiolαrOsea，

Parnassia　Palustris，　Aruncus　dioiczss，　Dryas　octoPetala，　Potentilla　fruticosa，　P．

nivea，　Rosa　acicularis；翫ろblS　idaeUS，　Sibbaldia　Procumbens，　Hedysaru〃i　hedysaroides，

exytroPis　camPestris，　Viola　bifora，　V．　selfeirkii，　Circaea　alPina，　EPilobium　horn－

emanni，　E　Palustre，　BuPleuMm　ranunczaloides，　Orthilia　seczanda，　’Andronzeda

PDIifoli’a，　Arclous　alPina，　Ledzam　Palustre，　Loiseleu’ria　Proczan2bens，　Oxycocczas

qasadriPetalus，　Phyllodoce　caerulea，　Vaccinium’uli．crinosum，　V．　vitis－idaea，　EmPet－

rasim　deigrum，　DiaPensia’／aPPonica，　Androsace　chamae／’asme，　Tptientalis　ezaroPaea，

！1fenyanthes　tri／bliata，　Swertia　Perennis，　Prunella　valgtZris，7’勿mus　s町田11襯，

Pedicaslaris　oederi，　P．　verticillata，　Veronica　teieella，　Pingblicblla　vbllgaris，　Linnaea

b∂realis，　Lonicera　C硲漉α，　Erigeron　acPtis，　Solidagりvirga－aurea，　SPargani襯

angzastifoliblm，　S．　hyPerboteum，　Scheerch2eria　Palustris，　Agrostis　mektensii，　Antho－

xanthum　odorainm，　Calamagrostis　canadensis，　C．　neglecta，　DeschamPsia　atro－

ParPurea，　D．　caesPltosa，．0．　flexuosa，　Festuca　ovina，丑rzaろra，　llierochlO6吻伽，

P〃θ襯⑳伽フva，　Triset襯spicatum，　cαrex　atraia，　c．ろiPartita，σbrunnescens，

C．　canescens，　C．　caPillaris，　C．　limosa，　C．　livida，　C．　loliacea，　C．　muricata，　C．

Pa畷florα，　c．　PyrenaiCa，　c．　ruPestris，　C．　vag伽ta，　c．　vesicαria，　Eleocゐ碗s

mamillata，　ErioPhorum　schuchzeri，　E．　vaginatzam，　Fimbristylis　dichotoma，　Kobresia

bellardii，　RhynchosPorαalbα，　TrichoPhorunz　caespitosum，ノtZnCUS卿ノ加謝S，　f”

triglumis，　Luzula　Parviflora，　Allizem　schoenoPraszam，　Lloydia　serotina，　Maianthe－

mMm　bifolium，　StrePtoPzas’amPlexifolius，　Coeloglossalm　viride，　Listera　cordata　a’nd

Microstylis　monoPhyllos．

　　　　Floristic　composition’　of　the　alpine　fiora　of　Hokkaido“　is　summarised　in　Table　i．．

AS　Hokkaid6　is　located’ 奄氏@the　northe’≠唐狽?窒氏@part　of　the　Far　East，　the　Asian

element’C　of　course，　is　very　high　showing　245　in　species　number　or　53．61％
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　　　DISTRIBU’1［］ION　TYPE

TAXON

Asian

Japanese

Japanese－

Sakhalin－

Kurils

Endemic　（Hokkaid6）

Japan

Hokkaido－Sakhalin

Hokkaido－Kurils

Hokk．　一Sakhal．　一Kuril．

Japan－Sakhalin

Japan－Kurils

Jap．　一一Sakhal．　一Kuril．

Asiatic

Asian一　N．　Pacific

Asian一　N．　ATnerican

Eurasiatic

Circumpolar　and　Cosmopolite

Total

Pter．

1

呪
⊥
－

2

！

1

り
0

18

28

Spermat．

Gym．

1

2

2

5

Angiosp．

Dicot．

－
（
U4
4
3
4
47
7
0

　
　
1
56

Monocot．

∩
δ
「
D

　
1
1

1

－
り
O
「
D

36

Tota1

15

33

11

57

288

44（　9．　63％）

56（12．　25％）

．4（　o．　ssso6．）

4（　O．　88％）

5（　1．09％）

　9（　1．97％）

11（　2．41％）

16（　3．　50fO6）

96（21．01％）

（
駅
6
．
。
う
ゆ
專
N

6

13

6

46

136

22（　4．　81％）

47（10．　28％）

20（　4．　3860，）

123（26．91％）

457

Among　the　Asian　elements，　Japanese　elernents　are　100　species　（endemics　ln　Hokkaid6

44　spp．，　endemics　of　Japan　as　a　whole　56　spp．）　or　21．88％　Japanese－Sakhalin－

Kurils　elements　are　only　49　species　or　IO．　7290（．　The　plants　belonging　to　the　Asiatic

eiement　exhibit　rather　wide　areas　in　distribution，　and　are　96　species　or　21．01．％，．

Ne．xt　to　the　Asian　element　comes　the　Circumpolar　and　Cosmopolite　elernent　showing

high　species　number　that　exhibits　123　or　26．91％．　The　plants　with　amphi－Pacific

trends　in　distribution　are　69　species　（Asian－N．　Pacific　22　spp．　，　Asian－N．　American

47　spp．　）　or　15．　09％o．　The　distinction　between　the　Asian－N　Pacific　element　and　the

Asian－N．　American　one　sometimes　becomes　to　be　unc工ear，　because　the　evidence

of　the　complete　distribution　area　of　each　component　species　is　often　工ackin琴・　The

Eurasiatic　element　is　lowest　in　the　species　number　in　the　alpine　fiora　of　Hokkaid6，

showing　20　species　or　4．　3890（．

豆v．⑪n塩eOr豊霧亘皿of漁eA旦亟醗醗。聡

　　　In　the　light　of　the　above　data，　we　can　estimate

of　Hokkaid6．

　　　．During・．the　Pleistocene　of　the　Quaternary　period，

the　origin　of　the　alpine　fiora

．Cainozoic　Era，．9工aciation　took
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place　four　times．　During　the　maximum　advance　of　the　glaciers　of　Wisconsin　age，

near工y　27　percent　of　the　present正and　areas　were　prQbably　buried　by　ice（LEET　and

JuDsQN　1962）．　As　the　glaciers　went　down　southwards　in　the　lce　Age，　the　plants

that　were　distributed　in　the　arctic　region　gradually　went　down　southwards　around

the　terminal　margin　of　the　glacier　as　indicated　by　HuLTEN　（1937）．　At　that　time，

such　plants　as　circumpolar　arctic　ones　remained　alive　on　high　mountains，

possessing　there　their　new　territories　when　the．　glacier　went　back　to　the　arctic，

and　those　plants　became　to　have　a．new　mode　of正iving　dur量ng　the　Interglada豆

Age．　ln　repeating　such　processes，　many　species　of　circumpolar　plants　are　now

distributed　in　high　mountains　in　the　Northern　Hemisphere．　This　view　ls　clearly

borne　out　by　the　fact　that　about　one　fourth　of　the　alpine　plants　of　Hokkaid6　are

circumpoiar　and　cosmopolite　species．

　　　　According　to　the　view　of　geologists　（e．　g．　MINATO　1963）　the　south－western

part　of　Hokkaid6　formed　the　easternmost　part　of　the　continent　of　Asia　during　the

Oligocene　of　the　Tertiary　period，　but　during　the　Miocene　Japan　was　completely

separated　from　the　continent．　Between　the　late　Piiocene　to　the　early　Pleistocene

the　western　side　of　E［onshG　was　connected　with　the　Korean　peninsula．　By　such

diverse　geological　changes，　many　plant　species　of　the　continent　origin　became　to

have　their　new　home　also　in　Japan　as　species　common　to　the　continent　and　the

Japanese　archipelago．．　．　This　appears　to　be　the　main　reason　why　Asiatic　elements　are

now　rich　in　gapan．　After　the　last　glaciation，　however，　Japan　was　again　separated

cornpletely　from　the　continent，　and　such　a　plant　species　that　had　been　quite　ldentical

both　in　japan　and　iR　the　continent，　gradually　changed　its　character　on　the　japan

side　or　vice　versa，　possessing　new　characters　as　a　subspecies　or　a　quite　dlstinct

specles．

　　　　For　the　species　common　to出e　Eastern　Asia　and　the　N．　Paci且。　or　N．　America，

the　Behring　iand－bridge　appears　to　have　played　an　important　r61e．　Many　species

came　from　the　continent　of　America　throtigh　the　Behringia　’to　E．　Asia　or　’vice

versa．

　　　　By　virtue　of　such　complicate　processes　as　mentioned　above　the　primary　framework

of　the　alpine　flora　of　Hokkaid6　seems　to　have　been　established．　After　the　establish－

ment　of　the　fiora’ C　lo6al　differentiations　have　taken　place　in　not　a　few　species，

giving　rise　to　produce　geographically　or　morphologically　distinct　races　or　sornetimes

even　species　also，　and　as　a　result　the　present　status　of　the　alpine　flora　of　Hokkaid6

was　stabilised　and　established　（TOYoKuNI　1979b）．

V．　Sasitkffffaary

1．　ln　this　pape’r，　the　fioristic　phytogeography　of　the・　alpine　fiora　of　Hokkaid6，
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Japan　was　dealt　with．

　　　2．On　the　basis　of　the　author，s　work　（［”oyoK：UN工1974－1978）as　well．as　on

the　current　knowledge，．vascular　plants　naturally　growing．玉n　the　a夏pine　zone　of

Hokkaid6　are　457　species　in　tota1．

　　　3．The　above　457　species　were　analysed　phytogeographically，　dnd．the　resdlts

are　shown　in　Table　1．

　　　4．Basing　on　the　statistical　data　on　the　composition　of　the　alpine　fiora　of

Hokkaid6，　the　origin　of出e　fiora　was　discussed．．
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