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The aims of the present study were to determine 1) the altitudinal and horizontal
zonation of the oligotrophic heath vegetation in northern Fennoscandia, Finland and
Norway, 2) its longitudinal subdivision and 3) its prevalent heath types, including 4)
their geographical and zonal distribution, and 5) the correspondence between the types
described in Fennoscandia. Heathlands are widely representative of the regional
vegetation of the area, especially in the mountains.

The four horizontal and/or altitudinal vegetation zones are recognized in accordance
with the geographical distribution of their communities: northern boreal/upper oroboreal
zone, hemiarctic/orohemiarctic zone, southern arctic/lower oroarctic zone and middle oro-
arctic zone, although they are poorly developed in the latter. Each of the other zones is
characterized by a set of major heath or heath scrub types of its own, which are divided
into (sub)types (31), and arranged into largely parallel subcontinental, indifferent and
oceanic series, not fully homogeneous in their oceanity-continentality amplitude. Most
of the types, recognized and named according to the methods of the Finnish phytosocio-
logical school, are new as far as their denomination and delimitation are concerned, but
many appear under various names in earlier studies. The typology includes 23 tables
with 986 published releves and discussions on the mapped distributions, ecology, floris-
tic and other structures, differentiation, areal variation and Fennoscandian counterparts of
the community types.

The sea-level heathlands largely belong to the mainly wooded northern boreal zone,
although extensive areas of the coastal lowlands in northern-north-eastern Finnmark
represent the hemiarctic zone (i.e. roughly "forest tundra"), and even the southern arctic
zone on the outermost coast, whereas the majority of the areas above the forest line are
lower oroarctic. The presence of the middle boreal heathlands in south-western Troms is
uncertain. The location of the timberline is irregular and therefore a poor character for the
identification of the southern arctic/lower oroarctic zone, and the northern boreal/upper
oroboreal and hemiarctic/orohemiarctic heaths may be totally treeless due to the impact
of a number of biotic and abiotic factors. Qualitative and quantitative vegetational and
floristic characteristics of the field and ground layers of the dominant communities are
employed as the principal criteria for the demarcation of the zonal boundaries.

The vegetation zones are divided into four major longitudinal sector groups along
the climatic oceanity-continentality axis. As a rule, every sector of each zone has a
specific heath type profile showing different abundance ratios of the subcontinental,
indifferent and oceanic heath or scrub types. The climatic background of the zones and
sector groups is characterized in the light of various climatic indices and parameters.
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I. INTRODUCTION

The term heathland cannot be simply defined in a few
words when it is required to cover a world-wide,
multi-faceted ecosystem complex, but in general
heathlands can be regarded, in accordance with
Specht (1979), as ecosystems characterized by an
evergreen sclerophyllous nature, the presence or
dominance of representatives of certain plant families
and a preference for soils low in nutrients. They are
usually treeless, but tall shrubs or low trees may be
present. Heathlands are peculiar to many high-latitude
or altitudinal timberline areas in particular, where they
often represent the dominant regional (zonal) vegeta-
tion. The word "heath" is used in the present paper
for heathland communities, and not in the sense of a
plant belonging to the family Ericaceae as is common
in North America (cf. Bliss 1979, Whittaker 1979).

In Europe, heathlands occupy extensive areas of
oceanic lowlands extending from northern Norway,
Iceland and the Faroes to northern Spain (e.g. Gim-
ingham et al. 1979), and they are also widespread at
sea level in the northern Soviet Union. In addition,
they are characteristic of areas at and a few hundred
metres above the timberline in numerous mountain
ranges including the Scandes and the adjacent moun-
tain districts, where they are largely treeless, as in the
Arctic.

The heathlands of northern Fennoscandia, north-
ern Finland and Norway, are for the most part entire-
ly treeless ecosystems composed of evergreen or
evergreen and deciduous dwarf shrubs, relatively few
perennial grasses and herbs and a more or less
continuous cryptogamic floor rich in bryophytes or
lichens or both. Sometimes scattered, low-growing
trees may be found. As is well-known, many woody
dwarf shrubs and herbaceous perennials with a high
nutrient reserve capacity in their stems and roots are
well-adapted to living under severe conditions at or

beyond the timberline. They are usually provided
with large root or rhizome systems and prostrate,
caespitose, cushion-like or rosette growth forms.
Various structural and physiological adaptations to
the harshness of their environment are also common
in the lower cryptogams. The response of the plant
species of the northern heath vegetation to the various
environmental stresses has been a topic of intensive
research during recent years (e.g. Bliss 1962, Bill-
ings & Mooney 1968, Tieszen 1973, Wielgolaski &
Webber 1973, Billings 1974b, P. Kallio & Karen-
lampi 1975, Larson & Kershaw 1975a, Carstairs &
Oechel 1978, Jonasson 1982 and others).

The Fennoscandian heathlands occupy both acid
and calcareous soils, but the clear majority are found
on acid soils of low fertility. The poor availability of
nutrients in oligotrophic heathlands is due to the na-
ture of the parent bedrock and the physical properties
of the soil, the prevailing climatic conditions, the
slow decomposition of organic matter, inadequate
phosphorous metabolism and low nitrogen fixation
rates (cf. Haag 1974).

An essential characteristic of the plant species of
the northern or mountainous heathlands is their low
rate of photosynthesis (e.g. Hadley & Bliss 1964,
Johnson & Tieszen 1976), although photosynthesis
still exhibits a good balance with the rates of the other
functions in their ecosystems (P. Kallio & Karen-
lampi 1975). Accordingly, biomass production in
heath ecosystems is usually low compared with that
in forested ones, although higher than in some neigh-
bouring ecosystems. Great differences in productivity
are nevertheless regularly to be found between dif-
ferent heath communities and from one year to anoth-
er.

A great deal of data on the biological productivity
of some Fennoscandian "tundra" ecosystems and


