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The Kuril Island Chain, which extends 1200 km in a northeast direction from Hokkaido
(Japan) towards the shores of the Kamchatka Peninsula (Russian Federation), unites
the boreal flora of the southern Kamchatka with the temperate flora enriched with sub-
tropical elements from the lower elevation belts of Hokkaido. The gradual shift in the
liverwort flora from the north to the south is analysed and described. It is shown that
the border between East Asian and Circumboreal floristic regions (based on an analy-
sis of liverworts) should run either along the Izmena Straight between Hokkaido and
Kunashir Islands, or along the Ekaterina Straight between Kunashir and Iturup Islands,
the former being a better-justified position.

Key words: Hepaticae, Kuril Islands, liverwort phytogeography, North Pacific, Rus-

sian Far East

Introduction

The Kuril Island Chain, which extends 1200 km
in a northeast direction from the shores of
Hokkaido Island towards the southern tip of the
Kamchatka Peninsula, is a transoceanic route
linking the distinctive floras of these areas.
Available evidence demonstrates an enormous
difference between the northern boreal flora of
the lower elevation belts of southern Kamchatka
and the flora of the temperate area, with its
large number of subtropical elements, and its
valley and coastline floras of Hokkaido Island. A
comprehensive floristic-phytogeographic study
of the Kuril Islands as a bridge that occupies an
intermediary position between these two floristic

regions is thus a promising undertaking.

The gradual north to south change of the
Kuril Island flora and vice versa has been
described for vascular plants (e.g. Barkalov
2002). Now it is possible to evaluate this change
using research data on liverworts (Hepaticae). I
will not describe a static system but my aim is
to study the process of latitudinal change in the
Kuril Island flora. I believe that the Kuril Islands
represent an instance of gradual change; this
is not an instance of just certain species found
on specific islands. The goal of my study is to
analyze the liverworts of the Kuril Islands and
to find the border between the Circumboreal and
East-Asian floristic regions.
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Study area

The Kuril Islands resulted from modern volcanic
processes and are relatively recent geological
formations. The exceptions are the Lesser Kuril
Ridge and Shumshu Island at the very north of
the Greater Kuril Ridge.

The Greater Kuril Ridge represents Ceno-
zoic volcanism with accumulative formations
(Bezverkhnii et al. 2002). As a large, underwa-
ter complex, the ridge formation began in the
Paleogene and by the Oligocene several groups
of volcanoes had already emerged from the sea
to form large islands that were periodically con-
nected to Hokkaido and to the paleo-Kamchatka
mainland. Later, in the Miocene and Pliocene,
the surface area of the islands decreased. Shore-
line contours at the beginning of the Quaternary
resembled modern shorelines, their configuration
responding primarily to glacio-eustatic ocean
regressions (Bezverkhnii et al. 2002). Even so,
strong volcanic activity took place in the late
Pleistocene when a large number of andesite
and basaltic stratovolcanoes formed. At the end
of the Pleistocene the role of explosive vol-
canism increased, calderas were formed, and
a large ejecta of pyroclastic material occurred,
although the caldera sizes and ejecta volumes
along the Kuril Ridge were significantly smaller
than in Kamchatka. Volcanism, although reduced
in strength, continued throughout the Holocene.

The Lesser Kuril Ridge formed much later
than the Greater Kuril Ridge. It apparently
existed as a chain of large islands in the mid-Oli-
gocene and over time steadily declined in area.
The freshest lava eruptions and tufa deposits
are dated to the mid-Miocene (Shantser 1974).
Today, all that remains of a once large ridge
is Shikotan Island with its almost completely
eroded ancient mountains and a series of small
islands barely breaking the surface and com-

posed of aqueous materials. The largest of these
are Zelenyi and Polonskii Islands.

The Kuril Islands have a moderately cold
monsoon climate. February is the coldest month,
with the average temperatures across the entire
archipelago ranging from -6 °C to —7 °C; the
temperatures of the warmest months range from
+10 °C in the north to +17 °C in the south. The
annual precipitation ranges from 1200 mm in the
north to 1500 mm in the south. Snow cover is
thick and reaches 2.5 meters at the north end of
the archipelago. Fog and low cloud cover are fre-
quent summer events, with winter experiencing
heavy snowstorms (Anonymous 1994). The data
on the islands whose flora is used in this analysis
are provided in Table 1.

Although this article does not examine the
florogenesis on the modern Kuril Islands, I will
note that the latitudinal difference in East-Asian
floristic complexes is apparently a consequence
of late Tertiary cooling, when the early Terti-
ary, somewhat uniform, warm and mild climate
“boreo-tropical flora” of Wolfe (1975), corre-
sponding to the Arcto-Tertiary flora (Gardner &
Ettingshausen 1879, Krischtofovich 1934, Grad-
stein & Vana 1987) or to the “Gingko-flora” of
Popov (1983), began to differentiate along a
latitudinal gradient into cold-resistant species
with attendant specification (cf. Tiffney 1985).
This has been confirmed, at least in part, by an
analysis of the East-Asian floristic vascular plant
diversity at the genus level and thus explains, for
example, why 75% of the genera represented in
northeast Asia (farther north than 60° latitude)
are found at the southern extreme of the region
(farther south than 30° latitude) (Qian et al.
2003).

Modern volcanism and modern migrations
have influenced the formation of diverse floristic
complexes (cf. Bakalin 2006). They consist of
varied taxa that appeared at different times and

Table 1. Size and dimensions of four islands in the Kuril chain.

Shumshu Island Paramushir Island Iturup Island Kunashir Island
Direction northeast northeast northeast northeast
Length (km) 30 103 200 123
Width (km) 20 28 27 30
Area (km?) 231 2479 3139 1490
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in diverse ecological conditions. These com-
plexes have superimposed themselves on the
latitudinal differentiation that has taken place
as a result of climate change in the Pliocene and
Pleistocene.

Floristic complexes in the Kuril Island were
recently described by Barkalov (2002). It is obvi-
ous that the taxonomic composition of broad-
leaved forests containing many orotemperate
species, like Magnolia hypoleuca, in the lower
elevation belts of Kunashir Island differs signifi-
cantly from a complex of subarctic thickets of
Pinus pumila and Alnus fruticosa, and low eleva-
tion tundras on Paramushir Island. As Barkalov
(2002) notes, especially significant differences in
floristic composition are found at the edge areas
of the archipelago. This distinction is expressed,
in one way or another, in almost all known flo-
ristic classifications describing the flora of the
Kuril Island Chain. However, depending on the
instruments used in the analysis (a researcher’s
intuition, taxonomic analysis at various levels,
from the species to the family, habitat analysis)
and the research agenda, results can vary. I will
briefly characterize the best known systems.

Earlier studies (e.g. Miyabe 1890, Tatewaki
1933) noted differences in the vegetation cover
and floristic composition on the Kuril Islands.
Kudo (1922 as citated in Barkalov 2002), based
on the heterogeneity of the vegetation cover of
the Kuril Islands, divided the islands into two
areas, with the border betwen them located at the
Friz Strait (between Urup and Iturup Islands).
The northern half of Kurils belongs to the Subar-
ctic (or northern boreal) region, and the southern
to the Temperate East Asian region. Tatewaki
(1933) proposed calling this border the Miyabe
line. Tatewaki (1957) later divided the Kurils
flora into three rather than two districts: north-
ern, central and southern. Hulten (1933) set the
border between the Kamchatka and Japanese flo-
ristic provinces in the region of Ketoi and Ushu-
shir Islands. However, he noted a gradual shift
between two distinct floras in the central part.

Himet-Ahti ef al. (1974) classified the bio-
climatic vegetation zones in Japan and adja-
cent regions. As interpreted in this paper, the
northern Kurils belong to the middle-boreal
zone, the central Kurils, including Urup Island,
to the southern boreal zone, and the southern

extremity of the archipelago to the hemiboreal
zone. One should also note the principal dis-
tinction between the latitudinal zoning of the
territory and the identification of floristic areas
or provinces. The latitudinal zones are compara-
tively narrow across a considerable length, and
often run around the globe. Simultaneously, the
regions are identified (Takhtajan 1986) based on
the endemism of varied ranking and are more or
less clearly defined both in latitudinal and longi-
tudinal extent.

Takhtajan (1986) drew the boundary for the
East-Asian and Circumboreal regions along the
central Kurils. In his system, the Northern Kurils
belong to the Okhotsk-Kamchatka Province and
the southern (the largest islands Urup, Iturup,
Kunashir and Shikotan) are combined into the
Sakhalin—Hokkaido Province that encompass,
aside from these islands, the southern portion of
Sakhalin Island and Hokkaido. In examining the
phytogeography of northeast Asia (northwards
of 38° latitude), Qian er al. (2003) combined
the Northern Kurils, the southern part of the
Kamchatka Peninsula, and Commander Islands
into a single region. The authors consider the
southern Kurils a part of a single region that is
combined with the southern portion of Sakhalin
Island. Barkalov (2002), based on an analysis
of the latest data on the distribution of vascular
plant species, set the border between East-Asian
and Circumboreal floristic regions between Urup
and Simushir Islands, identifying five floristic
districts in the Kuril Islands. Krestov (2006)
divided the East-Asian and Circumboreal floris-
tic regions along central Sakhalin and the Ekat-
erina Strait, the latter located between Iturup and
Kunashir Islands. Despite the varied placements
of the border between the two areas, there is no
doubt that it runs somewhere along the Kurils.
This means that the Circumboreal floristic
system is large in size but has few endemic taxa
borders and a comparatively small-sized terri-
tory in the East-Asian Region where, according
to Takhtajan (1986), there are endemic families
and more than 300 endemic genera.

Although all the aforementioned systems
claim to be general phytogeographic systems,
in fact they are based on vascular plant distribu-
tions only. It should be noted that the number of
vascular plant species on Kamchatka is 150%
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Fig. 1. Map of the regions uder study.

higher than the number of bryophyte species,
while the number of lichen species exceeds that
of the vascular plans by at least 250%. The only
known map of the Kuril Islands that is based on
a distribution of bryophytes (Schofield 1992) is a
modification of the world system of the floristic
kingdoms and regions proposed by Takhtajan
(1986). Schofield (1992) combined, without any

further detail, all the islands of the Japanese
archipelago, southern Sakhalin, northeast China
and the Kuril Islands into a single Southeast
Asian region.

Material and methods

My study is based on the data of the liver-
wort flora from separate areas of the northeast
Pacific Asia, on literature (Inoue 1976, Afonina
& Duda 1993, Nyushko & Potemkin 2005,
Bakalin 2005a, 2005b, Bakalin & Cherdantseva
2006, Yamada & Iwatsuki 2006), and on my
own unpublished material (primarily from Kam-
chatka and the Kurils). Included in the analysis
are the floras of Kunashir, Iturup and the North-
ern Kurils — Paramushir and Shumshu Islands
that are divided by a pass less than 3 km wide,
moreover, Shumshu Island has a flat relief and,
as consequence, low taxonomical diversity. Its
flora is almost identical to that of Paramushir,
hence does not need to be examined separately.
Adjacent territories of variable sizes but similar
orography and research history having simi-
lar indicators for known taxonomic diversity
were for comparison included in the analysis.
These territories include the Chukotskii Autono-
mous Region (hereafter: Chukotka), the Kam-
chatka Peninsula, Hokkaido and the mountains
of the Chichibu-Okutama in the central portion
of Honshu (Fig. 1). The liverwort flora on the
islands has been included in the analysis along
with that of larger areas. I believe this approach
is justified since the islands, having very diverse
landscapes and being floristically clearly sepa-
rated from adjacent regions by water barriers,
can be examined as analogues to this signifi-
cantly extended area. This is demonstrated by
the fairly similar species diversity in liverworts
as well as in other plant groups of large and
small islands and the peninsula. The following
data for vascular plants are available: Kam-
chatka 976 species (Yakubov & Chernyagina
2004), Paramushir Island 542 species, Iturup 843
species, and Kunashir 1067 species (Barkalov
2002).

My study is based on the work of Yamada
and Iwatsuki (2006) on distribution, but an
exception is made for the genus Leiocolea s. lato
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that is placed in Jungermanniaceae. My interpre-
tation of species boundaries is largely based on
their work, but again with several exceptions. I
adhere to the so-called “narrow genus concept”
adopted in the Bakalin (2005a) list in the treat-
ment of genera and relating to the division of
Jungermannia s. lato and Lophozia s. lato.

My analysis is based on the study of more
than 450 species. A compilation of the liver-
wort data reveals the following: Chukotka has
177 species, Kamchatka Peninsula 218, North-
ern Kurils (Paramushir and Shumshu Islands)
99, Iturup Island 107, Kunashir Island 149,
Hokkaido Island 182, and Chichibu-Okutama
Mts. have 230 species (see Appendix).

For each included species, the distribution
is determined in using a three-dimensional grid,
from the arctic to tropical, from East Asian
to Circumboreal, and its tendency to be dis-
tributed in mountainous areas (montane index).
Nine latitudinal types of elements and ten lon-
gitudinal types of habitat were identified to clas-
sify distributions of the species. The montane
index is explained as follows: Depending on the
approach, the terms montane or alpine (arcto-
alpine, boreo-montane, etc.) are traditionally
applied to represent mountain distributions, or
to name the types of distribution. Alpine, espe-
cially in the western European tradition, fre-
quently designates a belt above the tree line
(especially in the Alps). Several authors iden-
tify so-called mountain species as latitudinal
elements of a flora (cf. Konstantinova 1998).
This usually means species that grow in moun-
tains but not in the Arctic. This approach has
been repeatedly criticized in the Soviet literature
(Bardunov 1974: 81) based on montane species
being more likely an ecological group than a
zonal-geographic group. It seems to me, how-
ever, that even if the term “montane geographic
element” is rejected outright, the issue will only
be partially resolved: what remains are termino-
logical combinations of words whose meanings
are alien to one another. For example, Bardu-
nov (1974), in his analysis of the flora of leafy
mosses of the Altai and Sayan Mts., identified
arctic—alpine and hypo-arctic montane elements.
It is obvious that the term “montane or alpine”
classifies species into orographic systems and
it does not have a latitudinal meaning. I see the

solution in using the term “montane” as the third
parameter in describing an area.

This position may require explanation. The
term “montane” in the description applies to
species associated, by distribution, with moun-
tain systems, this irrespective of the altitude at
which they grow. Thus, montane species can
be subtropical or boreal and not just arctic. In
the latter (arctic) I include taxa encountered in
the tundra belt of mountains and/or in tundra
planes in the north of the Holarctic. Identifying
floristic elements based on the latitude, apply-
ing longitudinal distribution (habitat type) and
using a “montane index” undoubtedly are not
ideal criteria, but are fully adequate to address the
issues raised in this work. Tolmachyov (1962: 94)
was essentially correct when he wrote that “the
attempt to classify the totality of habitats across
the planet raises, by necessity, the question of
what shared features and which differences in
species distribution take preference over other
features. Successfully resolving this question in a
‘general theoretic sense’ is highly unlikely. It can,
however, be solved in various ways through an
analysis of the flora of specific regions, where the
specific goals vary depending on the flora studied
and what specific questions of its composition
and history are being studied.” The same can
be said for locating controversial species whose
distribution is shifting from one or another group.
Of course, a different researcher might place the
species differently than I have, and be fully justi-
fied in doing so! The system used here, however,
has one incontestable advantage: a single meas-
ure, a consistent subjective view is used to clas-
sify the species.

Floristic elements (latitudinal types) are
defined as follows:

Arctic: includes species distributed primarily in
a tundra zone and arctic deserts and further
south, in a tundra belt and arctic barrens;

Boreal: includes species distributed in boreal
coniferous forests, and further south, in cor-
responding altitudinal belts;

Arctic—boreal: includes species typical for arctic
and taiga zones, and further south, in corre-
sponding altitudinal belts;

Southern temperate: includes species whose pri-
mary habitat is broad-leaved forests;
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Boreal-southern temperate: is a transitional type
between boreal and southern temperate ele-
ments that includes species distributed in
broad-leaved forests but that are broadly pen-
etrating to taiga zone (or belt) and vice versa;

Subtropical: includes species distributed prima-
rily in evergreen forests located north of the
northern tropics (or south of the southern)
and in montane evergreen forests of near-
equatorial areas, on mountains above 1000 m
asl.;

Southern temperate—subtropical: includes spe-
cies broadly distributed in both deciduous
broad-leaved forests and evergreen subtropi-
cal forests;

Tropical-subtropical: includes species whose
habitat is primarily in paleo- and/or neo-
tropical areas (representatives of this element
known is comparative floras usually have an
even broader distribution and at times even
penetrate into the zone of broad-leaved for-
ests);

Multi zone: includes species distributed in vari-
ous zones and mountain belts (for example,
species falling into this group are distributed
from the Arctic to the tropics but only in one
hemisphere or even on the fringe of one con-
tinent).

Area types (longitudinal types) are defined
as follows:

Circumpolar: includes species distributed in one
latitudinal zone or a corresponding mountain
belt in the entire or almost entire northern
hemisphere;

Amphioceanic: includes species distributed pri-
marily close to oceans, within 200 km, but
that often penetrate inland into continental
regions influenced by oceanic precipitation
systems;

Amphipacific: is the same as above but relating
to the Pacific Ocean;

Asian: includes species whose primary distribu-
tion is in Asia;

Eurasian: includes species whose distribution is
in Eurasia;

Asian—American: includes species whose habitat
encompasses Asia and America;

Eastern Asian: includes species whose distribu-

tion is in the east of Asia, that is, in eastern
China and “Indo-China”, but which occa-
sionally penetrate into Malaysia and the Phil-
ippines and in Russia are encountered in Pri-
morskii and Khabarovskii Krais, Chukotskii
Autonomous Okrug, Kamchatskaya Oblast
and Sakhalinskaya Oblast;

Eastern Asian—American: includes species found
in eastern Asia and America;

Disjunctive: contains species having significant
gaps in distribution;

Multi-areal: means species whose distribution
encompasses different continents located in
different longitudinal sectors (usually they
are nearly cosmopolitan species).

A comparison of taxonomic spectra was car-
ried out based on families, a method broadly
applied in Russia to analyze local bryofloras, but
seldom applied elsewhere. Basic to that method
are assumptions that the character of the flora
is determined primarily by representatives of
the principal families (ones having the largest
number of representatives), as well as by the
fact that a similarity in the relative significance
of the families in the comparable floras dem-
onstrates the existence of genetic connections
among them, which reflect a common origin.
Each method clearly has its limitations in prac-
tice. The key limitation is that a species within a
family can differ from the general pattern in its
distribution and ecology. For example, Radula
prolifera belongs predominately to the south-
temperate—subtropical family Radulaceae, but is
strictly an arctic species.

Results and discussion

According to Konstantinova (1998: 12) “the
position of principal families and their portion
in the flora of liverworts in the Arctic and Hypo-
arctic shows an amazing uniformity. The family
Lophoziaceae invariably holds first place and
Scapaniaceae the second, these accounting for
more than 40% of the species composition of
the floras. The family Jungermanniaceae holds
the third place. These three principal families
contain more than 50% of the species of each
flora.” I showed (Bakalin 2005b) that the signifi-
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cance of the family Jungermanniaceae increased,
although Lophoziaceae and Scapaniaceae remain
among the principals when Commander Islands
are included in Konstantinova’s concept of
northern Holarctic. This anomaly possibly dem-
onstrates a specific feature of oceanic floras in
the northwestern Pacific.

To check the veracity of my assumption and
to measure the change in taxonomic composi-
tion along a latitudinal gradient, I identified
the following principal families in the floras
(listed in descending order of significance) that
were used in the analysis (Table 2): Chukotka:
Lophoziaceae, Scapaniaceae, Jungermanniaceae;
Kamchatka and Northern Kurils: Lophoziaceae,
Jungermanniaceae, Scapaniaceae; Iturup and
Kunashir:  Jungermanniaceae, Lophoziaceae,
Scapaniaceae; Hokkaido: Jungermanniaceae,
Jubulaceae, Lophoziaceae; Chichibu-Okutama:
Jungermanniaceae, Lejeuneaceae, Jubulaceae.
For comparison, in Korea, which occupies an
intermediary position between island and conti-
nental floras of eastern Asia, the principal fami-

lies were Lejeuneaceae, Jungermanniaceae and
Jubulaceae (Yamada & Choe 1997).

The change in the contribution of principal
families along the latitudinal gradient (Fig. 2)
shows shifts at Kunashir and Hokkaido Islands.
There is a steep increase in the significance
of Jubulaceae and Lejeuneaceae, as well as a
decrease in the significance of Lophoziaceae
and Scapaniaceae. At the same time, within a
certain variation, Jungermanniaceae remains a
uniformly significant family.

The degree of similarity in the northwest
Pacific flora can be measured by the number
of common taxa, and the geographic distribu-
tions of the species makes it possible to iden-
tify the character or nature of the associations.
Seventeen species are common to all the areas
employed in the analysis i.e., Chukotka, Kam-
chatka Peninsula, Northern Kurils, Iturup,
Kunashir, Hokkaido Islands, and the Chichibu-
Okutama mountain range. Predominant among
them are arctic and arctic—boreal taxa (14). Two
multizonal species are also present. Floristic

Table 2. Contribution of principal liverwort families in the structure of regional floras in north-east Pacific.

Chukotka Kamchatka Northern lturup Kunashir Hokkaido  Chichibu-

Kurils Island Island Okutama
Mts.
Jubulaceae 2 3 1 4 14 20
Jungermanniaceae 31 38 18 23 29 24 27
Lejeuneaceae 1 3 7 23
Lophoziaceae 37 51 25 19 16 13 16
Scapaniaceae 31 29 12 15 15 13 14
Total in flora 177 218 99 107 149 182 230
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connections primarily occur via a group of spe-
cies found on plains in the north, and in moun-
tain tundra and in high mountains in the south.

When limiting the number of flora elements
in the analysis (the aforementioned but without
Chukotka), three boreal species are added to the
group of common species, these being Cono-
cephalum conicum, Pellia endiviifolia, and Pti-
lidium pulcherrimum, as well as the multizonal
East-Asian species Conocephalum japonicum.
Forty-six species are common to all the areas of
the Kurils.

Thirty-one taxa known only from the North-
ern Kurils were employed in the analysis. The
majority of these have arctic, and less often,
boreal distributions: Anthelia julacea, Gymno-
mitrion pacificum, Lophozia pellucida var. rubri-
gemma, Marsupella brevissima, Prasanthus sue-
cicus, and Tetralophozia setiformis. Fifty-four
taxa are specific to Kunashir Island, the majority
of which have south-temperate or subtropical
distribution: Alobiellopsis parvifolia, Bazzania
Jjaponica, Blepharostoma minus, Calypogeia
arguta, Frullania appendiculata, Geocalyx lan-
cistipulus, Metzgeria fruticulosa, Trichocolea
tomentella, etc.

Kunashir

floras as compared with
those of Kamchatka and
Hokkaido.

Hokkaido
Island

The south-temperate floristic element in
the common species makes its appearance on
Iturup Island and becomes prominent on Kuna-
shir Island and further south. Kunashir shares
93 taxa with Hokkaido (more than half of the
total flora). Alongside a number of arctic, arctic-
boreal and boreal taxa (total 57), the greater
portion of which are distributed in the moun-
tains, a significant portion is formed of south-
temperate, boreal-south-temperate, subtropical
and south-temperate—subtropical species (total
31). As regards their longitudinal distribution,
the number of species with the East-Asian range
increases sharply (27, plus 2 East Asian—Ameri-
can).

As for the species encountered in more than
one region, changes can be observed in quantita-
tive floristic composition from north to south and
vice versa, with Kamchatka as the starting point
in the north and Hokkaido as the end point in
the south (Table 3 and Fig. 3). It is obvious that,
when moving from north to south, numbers of
south-temperate and subtropical taxa increase
at the expense of arctic taxa. I am, however,
interested in how and where this change occurs.
Because of the unwieldiness of analyzing all lati-

Table 3. Quantitative changes in shared species in liverwort floras with Kamchatka and Hokkaido.

Kamchatka Northern lturup Kunashir Hokkaido
Kurils Island Island
Kamchatka 218 97 84 95 87
Hokkaido 87 41 69 93 182
Total in flora 218 99 107 149 182
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tudinal and longitudinal groups, I identified three
reference groups for latitudinal elements and
three for longitudinal elements. I selected arctic,
south-temperate and subtropical fractions for the
latitudinal groups (Table 4 and Fig. 4). The quan-
titative floristic changes in the fractional compo-
sition shift to qualitative ones when moving to
the south towards Kunashir and Hokkaido.

I selected three groups of species to present
the results of the longitudinal analysis: cir-
cumpolar, whose numbers decline towards the
south; East Asian that increase in the same
direction; and amphioceanic fraction as a neutral
group (Table 5 and Fig. 5). The point of intersec-
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tion of the East Asian and circumpolar species is
Hokkaido.

The analysis of latitudinal and longitudinal
groups reveals that the flora of the most southern
Kuril and Kunashir Islands barely belongs to
the East-Asian floristic region and it cannot be
assigned to the island floras farther north. At the
same time, analyses of vascular plant distribu-
tions (Barkalov 2002, Krestov 2006) show that
the boundary between the two regions should
be set along the Ekaterina Strait or even along
the Northern Kurils. I have not encountered a
specific case but just a general holarctic pattern.
Conclusions of Preston and Hill (1999), who con-

Table 4. Quantitative changes in the latitude fractional composition of selected floras.

Flora Chukotka Kamchatka  Northern Iturup Kunashir Hokkaido Chichibu
elements Kurils Island Island Okutama
Mts.
Arctic 84 93 47 22 26 26 18
South temperate 3 8 7 20 31 45
Subtropical 2 13 39
Total in flora 177 218 99 107 149 182 230
Table 5. Quantitative changes in the longitude fractional composition of selected floras.
Area type Chukotka  Kamchatka Northern Iturup Kunashir Hokkaido Chichibu-
Kurils Island Island Okutama
Mts.
Circumpolar 140 166 81 60 73 65 58
Amphioceanic 12 19 8 10 18 16 21
East Asian 2 13 7 25 38 70 113
Total in flora 177 218 99 107 149 182 230
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ducted an analysis of the higher plant distribution
in Britain and Ireland, are similar: the mosses and
liverworts tend to have more northerly distribu-
tions than the vascular plants.

Conclusion

This liverwort research shows a progressive
decline of primarily northern holarctic fami-
lies in the island floras from north to south and
an increase in the same direction of prima-
rily subtropical taxa. However, the qualitative
shift, when the number of species from the
families Lejeuneaceae and Jubulaceae begin to
exceed the quantity of species of Lophoziaceae
and Scapaniaceae occurs only on Hokkaido and
Honshu. The universally high significance of
Jungermanniaceae means that it is a specific
feature of the liverwort flora of the northwestern
Pacific (to the north of subtropics).

An analysis of selected latitudinal floristic
elements shows a sharp increase in the number
of south-temperate and subtropical species, with
a southern shift beginning on Hokkaido. An
analysis of longitudinal distributions shows a
similar tendency.

A conclusion can be drawn as to where
the boundary of the East Asian floristic region
in the Pacific Ocean is located. The northerly
break-point is in the region of the Ekaterina Pass
between Kunashir and Iturup Islands, although
irrefutable qualitative changes in the floristic
complexes only begin to occur on Hokkaido.
This conclusion concurs, in several aspects, with

the latest research on the geography of vascular
plants (Krestov 2006), which draws the floristic
boundary between Kunashir and Iturup Islands.
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