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Iintroduction

Ombrotrophic bogs with surface patterning can be found in boreal regions northeast
North America, oceanic areas in Europe, northeast Asia, New Zealand and southern-
most South America as well as continental areas in western Siberia and Hudson Bay
lowlands (Sjors 1990). Small scale surface patterning in ombrotrophic bogs include hum-
mocks and hollows/pools which are arranged either concentricly or eccentricly, depen-
ding on the topography.

Minerotrophic aapamires (string fens) are typical in the boreal and subarctic
regions of North America, northern Europe and Siberia. Surface features of aapamires
include alternating peat ridges (strings) and depressions occupied by sparse vegetation
or by open water (flarks or pools) (Ranckén 1912, Cajander 1913, Foster & King 1984). In
Finland, southern minerotrophic fens with only slight or no clear small scale surface
patterning, such as S. papillosum fens, are also included to aapamires. Surface patterning
of Finnish aapamires becomes clearer towards north (Ruuhijérvi 1960).

Ombrotrophic bogs have traditionally been a focus of studies of the developmental
history of mires (Aario 1932, 1933, anoe 1957, 1981, Aartolahti 1965, 1966, Tolonen 1967,
Foster & Glaser 1986, Foster et al. 1988, Korhola 1992). Studies of the development of
aapamires and the origin of their surface patterns have been made much less (bornanosckas-
I'uenad 1936, Iankuna 1959, Tolonen 1967, Foster & King 1984, Seppéléd & Koutaniemi
1985, Kuznetsov 1986, Foster & Fritz 1987).

Mire ecosystems can be classified on several hierarchy levels: mire site, mire massif
(mire complex) and mire system (I"ankuna 1959, Masing 1984, Moen 1995, Yurkovskaya
1995). In Fennoscandia, mire ecosystems consisting of different kinds of massifs are
widespread. Detailed developmental studies in mire systems, including both bogs and
aapamires mixed in one mire area, have been rarely done in Finland (Tolonen 1967, 1968a).
Tolonen (1967, 1968b) mapped the main vegetation units of large mire systems separa-
ting ombrotrophic and minerotrophic sites. However, only Tolonen and Seppa (1994)
have earlier attempted to define different complexes in Kananiemensuo mire system in
southern Finland and roughly to estimate their areas. Nevertheless, some materials about
the development of similar mire systems, are available from Karelia (T'anxuna 1959,
Yurkovskaya 1995, Enuna et al. 1984). Kauhaneva mire system, in the Kauhaneva-Pohjan-
kangas national park, is an example of a complicated system including concentric, eccen-
tric and Sphagnum fuscum bogs, and aapamires, located near the boundary of bog and
aapa zones (Ruuhijarvi 1960, 1988).

The Russian classifications of mire sites (facies) include 3-4 hierarchy levels of their
structure (Jlonarun 1954, Emuna 1968, Kosnosa 1974): 1) classes are distinguished accor-
ding to the nutrient status (from ombrotrophic to eutrophic); 2) groups are distinguished
in accordance with plant cover types (woody, herb, moss); 3) subgroups are separated
on the basis of the structure (simple or combinated); 4) types are identified according to
dominating plant associations on general patterns of facia microtopography (microre-
lief). The name of the mire type includes its trophic status, names of main elements of
microtopography (if it has), and dominant species of communities. For example the
Finnish keidasrdme is called ombrotrophic ridge-hollow mire site (complex) (Sphagneta
fusci + Sphagneta baltici, for the associations see Braun-Blanquet 1964). For simple types
names are short; oligotrophic Carex-Sphagnum fen (Carex rostrata-Sphagnum fallax).
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Due to the diverse structure of mires, it is important to study and understand mires
as whole, and the relations of its parts to the whole and with each other as Ranckén
(1912) has stated.

One aim of this study is to investigate the natural history of the minero-ombro-
trophic Kauhaneva mire system and the stratigraphic evidence for the process of small
scale pattern (hummock-hollow) formation on concentric bogs. Another aim is to study
how the palaeoecology explains the present structure of the mire system, and to compare
the natural history of Kauhaneva mire system with other studied mires in Finland and
Karelia, especially on White sea coast.

The third aim of this study is to describe the structure of the vegetation in different
morphological levels and its connections to the flora. One of the main ideas for this
work is to integrate the knowledge of the present vegetation and flora to the succession
series of the past plant communities and flora of the last millenia.

This study is a part of the East Fennoscandian mire protection work between
Russian Karelian and Finnish scientists, and also a part of the joint nature conservation
work between Russia and Finland.
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Scudy area

Kauhaneva-Pohjankangas national park consists of several large mire complexes and
parts of the chain of Pohjankangas esker. Kauhaneva mire system, which is the subject of
this study, forms the core area of Kauhaneva-Pohjankangas national park.

Kauhaneva-Pohjankangas is situated in the middle boreal forest zone, and its mires
belong to the Concentric bogs zone, in the subzone of Western Finland (Ruuhijérvi
1988) (Fig. 1). Mire complexes in the area are usually concentric bogs. Aapamires are not
very common and they are mostly unpatterned and poor in nutrients.

Kauhaneva is one of the largest and most representative examples of raised bogs in
Southern Ostrobothnia and thus one of the key areas for protecting ombrotrophic bogs
(Aapala & Lindholm 1995). It has also international value, as it is both a Ramsar (Finnish
Environment Institute 1996) and Natura 2000 site (Ympéristdministerié 1996).

Annual precipitation of the study area is 650 mm, of which 200 mm is snow. The
annual mean temperature is +3 °C and the length of the growing season is 164 days. The
duration of snow cover is in average 140 days (Alalammi 1987).

4

X

Fig. 1. Mire vegetation regions in Finland (Ruuhijdrvi 1988) and the location of the study area.
I = Concentric bogs, 2 = Eccentric bogs and Sphagnum fuscum bogs, 3 = Sedge aapa mires,
4 = Flark aapa mires, 5 = Northern aapa mires, 6-7 = Palsa and orohemiarctic mires in Lapland.
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Tall sedge fen in the northwestern part of Kauhaneva in winter. Photo Raimo Heikkild 1978.

Kauhaneva-Pohjankangas was included in the national park programme (Komite-
anmietint® 1976: 88 ) and it was established in 1982. The total area of the present national
park is 3 264 ha. Most of this area is mires (2 878 ha), of which Kauhaneva mire system
covers approximately 87% (2 506 ha). The planned extension for the national park covers
1000 ha. The extension consists of areas included in the National Mire Protection Pro-
gramme (1981), areas bought to the state for conservation purposes, and extension areas
proposed by Heikkila (1986). Forestry drainage, agricultural use and peat mining in
mires in the surroundings of Kauhaneva is very intensive. In the drainage basin of the
river Kyronjoki only 8% of the original mire area is in natural state (Heikkild 1999).

The Kauhaneva-Pohjankangas national park is situated in Karvia and Kauhajoki
communes in western Finland, at the southwestern part of the Suomenselka watershed.
Soils are very poor and on dry places dominated by pine forests (Calluna-type, Cladina-
type, Vaccinium-type). These pine dominated forests and extensive concentric bogs are
characteristic to the watershed area. Waters are mainly humic small ponds and brooks.
Springs and places with groundwater influence with more rich vegetation types (spruce
mires and rich fens) are rather common near the Pohjankangas esker (Fig 2).

The bedrock in the Kauhaneva-Pohjankangas national park is poor. It belongs to an
extensive area of archaean rocks of Middle-Finland and it is formed of porphyric granite
(Sederholm 1909). The bedrock is covered by a thick layer of loose quaternary deposits,
gravel and sand in most parts of the park, mainly overlain by peat.

Pohjankangas-Nummikangas esker lines the national park and its mires in the east.
The esker has been developed during the last ice age between two lobes of ice sheet
(Hellemaa 1980). Beside Kauhaneva the Pohjankangas esker is mainly sand and gravel.
Several beach ridges and dunes can be found beside the esker. Also in the western part of
Kauhaneva, there are some dunes. The landforms have developed during the deglaciation,
which occurred ca. 9400 years B.P. (Salomaa 1982, Salomaa & Alhonen 1983). After a short
period, the Ancylus Lake retreated due to the land uplift, and Kauhaneva area was above
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the water level ca. 9000 years B.P (Salomaa 1982, Salomaa & Alhonen 1983). These dates
are not calibrated, and probably the deglaciation and retreat of Ancylus Lake occurred
ca. 1000 years earlier (Atte Korhola 1998, pers. comm).

%Fqum

B
' ']usstnhar]u

{ Korkiaharju
3
’ ’ eikkurlnpuska‘
|

s 285
s.

Pohjankangas

Kauh:neva

o

Nuolisalonkangas

2

L WY
%

Pitkdnsalonmaa

Punttukeidas Maantielakso|] \

4=
[ SR P——

Fig. 2. Detailed map of the study area. Mineral soil areas are shown as green and ponds as light
blue. The names of places mentioned in the text are given as well as the boundary of the national
park.



Madcerials and methods

Kauhaneva mire system was studied in several morphological levels. We analysed the
diversity and structural pattern of mire site types for the whole system (according to
lankuna 1959, Moen 1995), and we studied the variation of mire sites (according to
Ruuhijarvi 1960, Eurola 1962, Ruuhijérvi 1983, Eurola et al. 1984, 1994, Heikkila 1987;
facies in Russian sense, Jlonatun 1954, Enuna et al. 1984) and their pattern for every type
of mire complexes (according to Rancken 1912, Sjérs 1948, Ruuhijéarvi 1960, Eurola 1962,
Moen & Singsaas 1994; mire mesolandscape (massif) in Russian literature, l'ankuna 1959,
Heanos 1957, FOpkosckas 1975, Yurkovskaya 1995). In different mire sites also plant com-
munities (Cykaués 1922, Osvald 1923, Waren 1926, Paasio 1939, Jlonatun 1949, Ma3suur
1975, Masing 1984) were studied.

Mapping of the mire site types and flora of Kauhaneva-Pohjankangas national
park was made in summer 1985 (Heikkild 1986). In connection with the field work, site
types were delimited in 1:10 000 aerial photographs taken in 1984. Field work included
determining the mire site types according to Eurola and Kaakinen (1978) and verifying
their boundaries. The site type map with each vegetation pattern numbered, includes a
separate table where the area, the site type of the pattern, and also some interesting
features, like communities included in the site, characteristics of the tree stand and rare
plant species, are explained. No vegetation relevés were made, but dominant and indi-
cator species were determined in thefield. The nomenclature of Ruuhijérvi (1983) for site
types is mainly used in this paper.

The flora of the national park was also studied in 1985. Some new records were
made in 1987 and 1994. The present study area covering approximately 75% of the natio-
nal park was divided into 34 quadrats, 1 km?each. In each 1 km? quadrat all vascular plant
and bryophyte species, excluding liverworts, were recorded. The abundance of each
species was estimated in relative, three-step scale: 1. sparsely, 2. moderately, 3. abun-
dantly.

Most of the information about current vegetation and flora of the study area in this
paper comes from Heikkild (1986) unless otherwise noted, and reference to that publica-
tion will, therefore, not be repeated.

In 1994 Karelian scientists made vegetation community descriptions of all the main
mire sites along the two study profiles. Plant cover of mire sites usually consists of small
patches (from 1-2 to some tens of square metres) of plant communities confined to
different patterns of microtopography. Descriptions were made in all forms of micro-
topography / morphological patterns (hummock, hollow, pool). Thus there were 2 to 5
vegetation community descriptions of every mire site. In site types, the percentage
cover of each microtopography type, its size (length, width), height or depth, was esti-
mated. Percentage cover of each community was estimated too. Cover of each plant
species in community were estimated using the Braun-Blanquet’ (1964) scale.

Community types (associations) were named according to dominating species on
every layer (trees, field layer, ground layer). This dominant (physiognomic) principle is
common in Fennoscandian (Osvald 1923, Warén 1926, Paasio 1933, Sjors 1948) and in
Russian (Cyxaués 1922, Bornanosckas-I'nenad 1928, Jlonatun 1954) phytocoenological
tradition.

To study the stratigraphy and developmental history of the Kauhaneva mire sys-
tem two profiles were made in 1994: a 4 km longitudinal profile from north to south and
3.5km cross profile from east to west (Fig. 3). Levelling of mire surface (every 100 metres),
measuring peat thickness (every 50 metres) and description of mire sites (facies) were
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carried out along both profiles. Twenty-nine peat cores for the stratigraphic analysis
were taken with a Russian corer (Tolonen 1967) along the two transects. Macrosubfossil
analysis were made from all 29 cores.
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Fig. 3 Location of the two study profiles and numbers of peat sampling sites (cores).
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Pavel Shevelin setting the transect across concentric bog I. Photo Raimo Heikkild 1994.

Stratigraphy of the peat cores was described in the field. Samples (304 altogether)
for the macrofossil analysis were taken already in the field, and only these samples
(approximately 100 g fresh peat) were taken to the laboratory. From thin stratigraphic
layers (up to 20-30 cm) one sample was taken from the middle of the layer, from thicker
layers, control samples were taken every 20-30 cm. At the laboratory, samples were first
studied under microscope to analyze the degree of decomposition, as amount of humus,
at the precision of 5% (Muukusna & Bapasiruu 1939). After this samples were sieved from
humus with water through a 0.25 mm mesh. Botanical macrosubfossil analyses of samples
were made with a microscope method (Koporkuxa 1939) at the precision of 5% and the
fossils of every species were indentified according to the atlas of macrofossils by Kan et
al. (1977). Macrosubfossil analyses were made in the Laboratory of Mire Ecosystem in
Petrozavodsk by N. Stoikina.

Data of macrofossil analyses were used for dividing peats into classes (types in
Russia): ombrotrophic (Bepxosoii), mesotrophic (nepexonneiii) and eutrophic (au3unHMiA)
(Tropemuor 1949, Jlonarun 1973, Boch and Masing 1983, Enuna et al. 1984). Peat classes are
distinguished on the basis of plant macrofossil composition. Peats completely composed
of eutrophic plants refer to eutrophic class. The ombrotrophic class includes peat which
consists solely of ombrotrophic plants macrofossils. The mesotrophic class unifies peat
types with Sphagnum moss remains of both ombrotrophic and minerotrophic ecological
groups.

The ombrotrophic ecological group generally includes Eriophorum vaginatum,
Trichophorum cespitosum, Sheuchzeria palustris, Spahgnum fuscum, S. magellanicum, S. angus-
tifolium, S. balticum, S. majus, S. cuspidatum, S. lindbergii, S. capillifolium and S. rubellum; the
mesotrophic group S. fallax, S. flexuosum, S. riparium, S. papillosum, S. centrale, S. angstroemii,
S. jensenii and S. russowii; and the eutrophic group Betula pubescens, Phragmites australis,
Carex lasiocarpa, C. rostrata, C. chordorrhiza, Menyanthes trifoliata, Equisetum fluviatile, E.
palustre, Eriophorum angustifolium, E. gracile, Trichophorum alpinum, Molinia caerulea, Epilo-
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bium palustre, Scorpidium scorpioides, Tomentypnum nitens, Warnstorfia exannulata, Paludella
squarrosa, Meesia triquetra, Sphagnum warnstorfii, S. subsecundum, S. platyphyllum, S. obtusum,
S. subfulvum and S. squarrosum.

Finnish mire researches have another ecological scale of mire plants (Eurola et al.
1984, Antipin et al. 1997), but it is not difficult to make compromise in discussion of
results. Finnish eutrophic group is more narrow than in Russian school. It includes only
species of very rich fens with high content of Ca and high pH.

A majority of peat producing plants of eutrophic mires (Phragmites australis, Meny-
anthes trifoliata, Equisetum fluviatile, Betula pubescens, Carex lasiocarpa and C. rostrata) have a
very wide ecological amplitude and continue to dominate together with Sphagnum
mosses of mesotrophic and ombrotrophic ecology at mesotrophic mire sites. The occur-
rence of the above mentioned species at poor minerotrophic mire sites is explained to be
relicts from an earlier stage of succession (Jlonatun 1972). That is mainly due to the deep
root penetration into peat. Vascular mire plants typically indicate nutrient conditions at
20-30 cm depth and mosses point out to trophic status of a 5-10 cm peat layer (Enuna et al.
1984). All the minerotrophic species are eliminated entirely in clear ombrotrophic condi-
tions.

Peat types (suams! in Russian terminology) are the primary units of the peat classifi-
cation and are used widely for a presentation of peat deposits stratigraphy. Peat types
are distinguished on the basis of plant remains content and classified according to a
dominance of certain plant fossils in a peat type. A decay resistance of different plant
species is always taken into account (TropemuoB 1949, Knaccudukauus Bunos topda u
TopdsaHbIX 3anexei. 1951, Emina et al. 1984). Woody plant species are included into a name
of peat type if their macrofossils amount in peat sample is not less than 15% (for instan-
ce: woody-sedge, woody-Sphagnum etc.). If peat is generally formed by woody remains
(40% and more) it is considered as woody peat (for instance: birch peat, spruce peat etc.).
Herbs are included into a name of peat type when a content of their remains contains
more than 25%. If the percentage of herb macrofossils is more than 60% and the amount
of woody ones less than 15% in a peat sample, it should be called herb (for instance:
sedge peat, horsetail peat etc.). Mosses are included into a peat type name if their
remains are 35-60% of the total macrofossil amount in a sample. Peat is considered as
moss peat when it contains moss remains more than 65% of all the macrofossils in a
sample (for instance: Sphagnum mesotrophic, Bryales peat, Fuscum peat).

Two samples for the radiocarbon dating were taken from the deepest point of the
peat deposit. Samples were dated at the Institute of Geography, University of Sankt-
Peterburg.

Nomenclature follows Hamet-Ahti et al. (1998) for vascular plants and Koponen et
al. (1998) for bryophytes.
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Results

4.| Flora

Altogether 173 vascular plant species and 68 moss species have been found in the study
area (Appendix 1). The distribution and abundance of each species in the study area was
mapped in a 1 km? grid (Appendix 2). Many of the frequent species are also abundant,
being the most important formers of peat and determining the ecological status of the
present habitat. Some of the abundant species are forming large stands or carpets where
they are dominating, e.g. Andromeda polifolia, Betula nana, Carex lasiocarpa, C. rostrata,
Eriophorum vaginatum, Ledum palustre, Rubus chamaemorus, Scheuchzeria palustris, Sphagnum
angustifolium, S. balticum, S. fallax, S. fuscum, S. majus and S. papillosum, while other abun-
dant species have a scattered but continuous distribution, e.g. Drosera rotundifolia, Aula-
comnium palustre, Dicranum bergerii, D. polysetum, Polytrichum strictum, Sphagnum com-
pactum, S. magellanicum, S. capillifolium, S. russowii and S. tenellum.

The species were divided into four groups: mire plants, forest plants, hydrophytes
and anthropochore species on the basis of observations in the study area. Mire species
were defined as species which were found in natural vegetation on peat soil, even though
they often grow also in other kinds of habitats. On the other hand, some forest species
were found in mires, e.g. Epilobium angustifolium and Dryopteris carthusiana in seagull’s
nest sites with abundant nitrogen, which is rather typical in many mires.

In the study area forest species were found in mineral soil islands in the mire and in
the narrow forest strips surrounding the mire, which are included in the national park.
Floristically the forests are poor. Aquatic flora was found in small brooks and two ponds
which have connection to mineral soil. It included the vascular plants Nymphaea tetragona,
Sparganium hyperboreum, S. minimum and Callitriche palustris, and the bryophyte Fontina-
lis antipyretica.

Anthropochore species grow along the roads and paths, in two small gravel pits, in
ditches and in fireplaces. Along the roads grow e.g. Agrostis capillaris, Rumex acetosella,
Festuca ovina and Poa pratensis. In the gravel pits there is waste from burnt houses, which
is the reason for the growing of Calystegia sepium subsp. sepium, Phlox paniculata and
Sedum acre. Surprisingly there were three bushes of Potentilla fruticosa in the bog nearby
the pond Kauhalampi, where the local people go swimming. In 1994 they had disap-
peared. In a fireplace in Nuolisalonkangas grew Funaria hygrometrica.

The total amount of species in each square kilometer varied between 30 and 149
(Fig. 4). The smallest numbers of species, between 30 and 49 occur in the quadrats contai-
ning the largest ombrotrophic bogs. The most species rich squares are those with spring
effect and strongest human influence.
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Fig. 4. Total amount of vascular plant species in each | km? quadrat in Kauhaneva—Punttukeidas
study area.

Of the mire species found in the study area, 66 grew only in one, two or three 1 km?
quadrats (Fig. 5), e.g. Alnus glutinosa, Angelica sylvestris, Calla palustris, Carex diandra,
C. dioica, C. loliacea, C. panicea, Crepis paludosa, Equisetum palustre, Juncus bulbosus, J. stygius,
Luzula sudetica, Poa alpigena, Polygonum viviparum, Rubus arcticus, Salix myrsinifolia, Viola
epipsila, Calliergon cordifolium, Helodium blandowii, Paludella squarrosa, Sphagnum auriculatum
var. inundatum, S. fimbriatum, S. subsecundum and Tomentypnum nitens. They are plants of
small fertile habitats like springs, spruce mires, swamps and mesotrophic fens.

Juncus stygius northwest of Pitkdsalo. Photo Raimo Heikkild 1994.
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On the other hand, 21 species were found in every studied square km quadrat, and
8 were missing in only one or two quadrats. They contain species of ombrotrophic and
oligotrophic mires, e.g. Andromeda polifolia, Betula nana, B. pubescens, Calluna vulgaris,
Carex globularis, C. lasiocarpa, C. pauciflora, Drosera rotundifolia, Empetrum nigrum, Eriophorum
vaginatum, Ledum palustre, Pinus sylvestris, Rubus chamaemorus, Vaccinium oxycoccos, V. uligi-
nosum, -Pleurozium schreberi, Polytrichum strictum, Sphagnum angustifolium, S. balticum, S.
magellanicum, S. capillifolium, S. papillosum and S. rubellum (Appendix 1). In other frequen-
cy classes there are very few species. Approximately in every other square occur e.g.
Carex canescens, C. chordorrhiza, Juncus filiformis and Molinia caerulea, which are species of
oligo-mesotrophic fens.

Carex globularis in the northeastern margin of Kauhaneva. Photo Raimo Heikkild 1987.
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Figure 5. The distribution of vascular plant and bryophyte species according to the number of
occurrence in the | km? quadrats.
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The number of plant species in Kauhaneva mire system is not very high. The most
representative species group is mosses. We found 29 of Finland’s 38 species of Sphagna in
the mire system. Most of the species are ombro-oligotrophic, but in mire sites with
spring effect also some meso-eutrophic species can be found.

Several rare plant species were found in the study area. Rhynchospora fusca and Juncus
stygius were found in Kauhaneva, northwest from Pitkésalo (Site 1, Fig. 6). The former
one was also found in the southwestern part of Punttukeidas, growing abundantly in a
large mesotrophic flark (Site 2, Fig. 6). Pedicularis sceptrum-carolinum is abundant in a
spring-fed spruce-mire in the northwestern part of Kauhaneva (Site 3, Fig. 6). Carex dioica,
C. diandra and Poa alpigena grow in a rich spring fen in Lihdespuska, northwestern part of
Kauhaneva (Site 4, Fig. 6). Carex panicea forms a large stand in a thin-peated meso-trophic
sedge fen in Punttukeidas (Site 5, Fig. 6). Sparganium hyperboreum grows in a little poolin
Punttukeidas in one of its southernmost locations in Finland (Site 6, Fig. 6).

Pohjankangas

Punttukeidas
d«-

5% ~ Punttukangas
2%

Figure 6. Location of the sites with rare plant species in Kauhaneva mire system.
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One of the most notable species in Kauhaneva-Punttukeidas is Sphagnum molle,
which was found in eight of the 1 km2 quadrats (Sites 1, 2, 7-14, Fig. 6). In July 1994,
during an extremely dry period, Sphagnum moss carpets were typically very dry and
brown in Kauhaneva. Only stands of S. molle had been able to preserve water, and they
were very easy to find because of the green colour, even though the patches are rather
small, typically less than one square metre. Other regionally rare moss species in Kauha-
neva are Helodium blandowii, Tomentypnum nitens and Paludella squarrosa, which grow in
the rich spring fen in Lahdespuska and in spring-fed spruce mires.

Sphagnum pulchrum grows in Kauhaneva with S. majus and S. papillosum in typical
ombrotrophic hollows forming narrow strips along the margins of mud surfaces in the
central part of the ombrotrophic bog. Macrosubfossils of S. pulchrum have been found
here only in the top 10 cm of the peat.

A patch of Sphagnum molle (light green), with
abundant Drosera rotundifolia, among dry S. papil-
losum and S. compactum in the northern part of
Aapa ll. Photo Raimo Heikkild 1994.

Oleg Kuznetsov studying a fringe of Sphagnum pul-
chrum in the margin of a mud-bottom hollow in the
centre of Bog I. Photo Raimo Heikkild 1994.
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4.2 Site types of the study area

Mire sites of Kauhaneva can be divided into two types according to the way they receive
water and nutrients: ombrotrophic mires (bogs) receive only atmospheric water, whe-
reas minerotrophic mires (fens) receive, in addition, water from the mineral soil. Alto-
gether 45 site types have been indentified in Kauhaneva mire system (Tables 1 to 5).

4.2.1 Minerotrophic mires

4.2.1.1 Spruce mires

Spruce mires are minerotrophic mires, with hummock and intermediate level vegetation.
Spruce (Picea abies) and/or deciduous trees and shrubs (e.g. Betula pubescens, Alnus glutin-
osa, Salix species) form the tree and shrub layers. Vegetation in the field layer is domina-
ted by grass and herb species (e.g. Calamagrostis purpurea, Equisetum sylvaticum, Cirsium
helenioides), with Vaccinium myrtillus and V. vitis-idaea. The ground layer consists of forest
moss species and Sphagnum species (e.g. Polytrichum commune, Pleurozium schreberi, Sphag-
num girgensohnii, S. centrale).

Table 1. Spruce mire types in study area.

Site type No. of patterns Mean size of pattem (ha) Total area (ha)
Spring spruce mire 3 0.6 18

Myrtillus spruce mire 1 08 1.6
Thin-peated spruce mire 1 05 I

Equisetum sylvaticum spruce mire | 09 0.9

Total 8 07 53

Spruce mires are very rare in the study area and they form clearly less than one percent of
the whole mire area. Four different spruce mire types were found. Two patches of thin-
peated spruce mire were found, one in Kauhaneva, near the southern end of Pitkaviita
and the other in Punttukeidas. Equally rare types are Equisetum sylvaticum and Myrtillus
spruce mires.

In the western part of the area there are two isolated patches of spring spruce mires,
and northwards from these is another small, but drained patch. These spring spruce
mires are the most species rich habitats in the whole study area. Tree layer is dominated
by spruce and shrub layer by Alnus glutinosa, A. incana, Salix species and Betula pubescens.
In the field and ground layers grow several nutrient-demanding species, e.g. Carex dioica,
Pedicularis palustris, P. sceptrum-carolinum, Helodium blandowii, Rhizomnium punctatum and
Warnstorfia exannulata.

4.2.1.2 Pine mires

Pine mires are oligotrophic, sometimes partly ombrotrophic mires where pine (Pinus
sylvestris) is the dominant tree species. Height of the pine trees is 6 - 10 m. Field layer is
dominated by dwarf shrubs (Ledum palustre, Vaccinium uliginosum, Chamaedaphne calycu-
lata, Betula nana, Empetrum nigrum, Calluna vulgaris), or in some cases by Carex globularis
or Eriophorum vaginatum. Different Sphagnum species (Sphagnum angustifolium, S. capil-
lifolium, S. fuscum, S. magellanicum, S. russowii) with some forest mosses (Dicranum
polysetum, D. bergerii, Pleurozium schreberi, Polytrichum strictum) and Cladina lichens are
characteristic for the ground layer.
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Eriophorum vaginatum pine mire in middle June in the margin of bog VIl. Photo Raimo Heikkilé
1985.

Table 2. Pine mire types in study area.

Site type No. of pattems Mean size of pattem (ha)  Area (ha)
Thin-peated pine mire Lt} 13 576
Thin-peated pine mire with S, fuscum hummocks 1 15 103

E. vaginatum pine mire with S. fuscum hummeocks 1 52 103
Eriophorum vaginatum pine mire 4 13 93

Carex globularis spruce-pine mire 3 0.6 19
Spruce-pine mire I 0.6 0.6

Total 60 15 90

Pine mires are especially common at the margins of the studied mire area. Patterns of six
different pine mire site types cover altogether 4% of the whole mire area. In most pine
mires in the study area, tree cover is very sparse and Sphagnum fuscum hummocks are
typical.

Thin-peated pine mires are the most common type of pine mires, and they occur as
narrow strips or small patches around forests on mineral soil. Some small Eriophorum
vaginatum pine mire patches can be found, especially in mire margins. Spruce-pine mires
are rare in the area, and only a couple of Carex globularis spruce-pine mire patches in the
northwestern part of Kauhaneva and a patch of spruce-pine mire in northeastern part of
Punttukeidas exist.
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Thin-peated pine mire in the southeastern margin of Kauhaneva. Photo Raimo Heikkild 1985.

4.2.1.3 Fens

Fens (including oligotrophic, mesotrophic and meso-eutrophic fens) are open mires with
intermediate or flark level vegetation. Sedges and Sphagnum species form the dominant

vegetation.

Fens are the most common site types in Kauhaneva and they cover 30% of the total
mire area. Twelve different site types were found.

Table 3. Fen types in the study area.

Site type No. of patterns Mean size of pattern (ha)  Area (ha)
Tall-sedge fen 29 6.0 1743
Sphagnum flark fen 18 8.6 1545
S. papillosum short-sedge fen 19 55 103.6
§. papillosum tall-sedge fen 8 114 9l
§. papillosum fen with Sphagnum flarks 8 8.1 65.1
Short-sedge fen i6 19 463
§. papillosum short-sedge fen with . fuscum hummocks 5 4] 23.6
Mud bottom flark fen 6 39 2133
Herb-rich mud bottom flark fen 4 9 16
Swampy tall-sedge fen 3 13 38
Tall-sedge fen with S. fuscum hummocks 2 1.6 34
Short-sedge fen with Sphagnum flarks | 15 15
Total 19 59 698.8
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Extensive tall-sedge fens are typical in the aapa mire between the large ombro-
trophic bogs of the Kauhaneva mire system. They occur also in the laggs of the bogs.
Most of the tall-sedge fens are Sphagnum fallax tall-sedge fens, but also S. papillosum tall-
sedge fens and S. papillosum sedge fens with flarks are common. Somewhat more rare are
tall sedge fens with S. fuscurm hummocks or with surface water effect. Typical dominant
tall sedges in these fens are Carex lasiocarpa and C. rostrata.

Another common group of fens are low-sedge fens of which the most common site
types are low-sedge fens and S. papillosum low-sedge fens, typically dominated by Carex
pauciflora, C. limosa and Eriophorum vaginatum in the field layer.

The third large group of fens are flark fens. The most common flark fen types are
Sphagnum -flark fens. In addition, some patches of mud bottom flark fen and meso-
trophic mud bottom flark fens occur.

Low-sedge fen in the northern part of Kauhaneva. Photo Raimo Heikkild 1985.

Wet flark fen in the southern part of Aapa Il. Photo Raimo Heikkild 1985.
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4.2.1.4 Rich fens

Rich fens are open mires with brown mosses (e.g. Campylium stellatum, Cinclidium stygium,
Tomentypnum nitens, Limprichtia revolvens,) dominating the ground layer. Eutrophic species
are characteristic also to the field layer (e.g. Saxifraga hirculus, Carex flava, Eriophorum
latifolium).

There is only one, small, rich spring fen patch (0.1 ha) in the western part of Kauha-
neva. Several demanding species grow in this spring fen, such as Tomentypnum nitens,
Carex diandra, Poa alpigena, Carex dioica and Pedicularis sceptrum-carolinum.

Rich spring fen in Ldhdespuska in late autumn. Photo Raimo Heikkild 1975.

4.2.1.5 Combination types

Combination site types are formed as a combination of spruce/pine mire types at hum-
mock level and of fen/rich fen mire types at intermediate—flark level. Most of the combi-
nation site types in Kauhaneva-Punttukeidas have pine mires in the hummock level and
oligotrophic fen at the flark level. There are thirteen different combination site types
covering 15% of the total mire area.

Table 4. Combination mire types in study area.

Site type No.of patterns  Mean size of pattern (ha)  Area (ha)
Short-sedge pine fen 48 19 137
Short-sedge pine fen with S. fuscum hummocks 12 4 87.6
Tall-sedge pine fen 19 23 128
Short-sedge S. papillosum pine fen 1 43 299

13.8 13.8
3.6 10.9
8.7 8.7

Short-sedge S. papillosum pine fen with . fuscum hummocks |
Tall-sedge pine fen with S. fuscum hummocks 3
Short-sedge S. papillosum pine fen with Sphagnum flarks ]
Pine fen with Sphagnum flarks I 8.5 8.5
Herb-rich S. papillosum pine fen with mud bottom flarks | 4 4
Eriophorum vaginatum spruce fen 1 13 1.6
|
|
[
[

§. papillosum tall-sed ge pine fen 13 13
Molinia caerulea pine fen 04 0.4
Herb-rich tall-sedge birch fen 03 03
Total 08 32 341.8
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Molinia caerulea pine fen in the northeastern part of Kauhaneva. Photo Raimo Heikkild 1985.

Only two combination site type patches with spruce mires occur in Punttukeidas;
one is Eriophorum vaginatum spruce mire and the other is herb-rich tall-sedge birch fen.

The combination types with pine mires have either tall-sedge, short-sedge or flark
fen as an intermediate—flark level part. Both tall- and short-sedge pine mires are most
common at the margins of Kauhaneva mire system. Pine mires with flark fens are rare in
the area.

4.2.2 Ombrotrophic bogs

Ombrotrophic bogs include forested and open mires as well as their combination types.
Height of the pine trees in ombrotrophic bogs is 3-5 m. Bogs are very common in Kauha-
neva and they cover 50% of the whole mire area. Nine different ombrotrophic site types
were found.

Table 5. Ombrotrophic bog types in study area.

Site type No.of pattems Mean size of pattemn (ha) Area (ha)
§. fuscum bog with hollows 2 215 5718
Short-sedge bog with §. fuscum hummocks 16 9.7 155.7
Empetrum-Fuscum bog 5 175 815
Calluna-Fuscum bog 34 24 814
Shart-sedge bog 9 15 619
Hollow bog 4 169 615
Dwarf-shrub pine bog 30 22 65.8
§. fuscum bog with ombrotrophic short-sedge bog )] 45 535
Dwarf-shrub pine bag with S. fuscum hummocks 5 29 144
Total 136 86 1z

Sphagnum fuscum hollow bogs are the most common mire types in Kauhaneva. At the
centers of the concentric bogs flark level is dominated by hollows and pools, and at the
margins and in the eccentric bogs by drier, short-sedge bogs. The Calluna-S. fuscum bogs
form the hummocks in both cases.
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S. fuscum bogs are also very common in Kauhaneva. They occur both in mire
margins and center, but the most extensive S. fuscum bogs are in the center. Both Calluna-
and Empetrum-Fuscum bogs can be found.

Short-sedge bogs are common and extensive mire type in the bog parts of Kauha-
neva area. Most of the short-sedge bogs have some Sphagnum fuscum hummocks. On
carpet level they are dominated by S. angustifolium. There are also some individual hol-
low bogs, although they usually occur as a part of a S. fuscum hollow bog combination

type.

Short-sedge bog in the southeastern part of Kauhaneva. Photo Raimo Heikkild 1985.

Dwarf-shrub pine bogs, usually dominated by Ledum palustre, are rather common
at the mire margins. Dominance of Ledum palustre is characteristic for the southern dwarf-
shrub pine bogs. Only one patch is dominated by Betula nana, which is the dominant
species in the northern dwarf-shrub pine bogs. Dwarf-shrub pine bogs with Sphagnum
fuscum hummocks are dominated by Ledum palustre and Calluna vulgaris, of which the
latter is a characteristic species for western Finland.

Dwarf-shrub pine bog in the southeastern part of Kauhaneva. Photo Raimo Heikkild 1985.
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4.2.3 Drained mire sites

Ditching in the study area has been only sporadic. Most intensive effects of ditching can
bee seen in Punttukeidas, where a several kilometers long ditch dissects the mire. The
drainage effect does not extend to a very large area, but along the ditch mires have been
dried to a considarebale amount. Most of the drained mires have been different types of
open and forested bogs, pine mires and fens.

¥ . ey, ] ;
RN e Dant R | . ¥ -

Drained short-sedge fen in the northern part of aapa I, 10 years dfter ditching, with no significant
improvement in timber growth. Photo Raimo Heikkild 1985.

Table 6. Drained mire types in study area. The drained sites have been divided into three groups according to the change in vege-
tation and tree stand, caused by ditching: 1) drained sites where the vegetation and tree growth have not significantly chan-
ged after ditching (D), 2) drained sites where the vegetation has changed but it is still possible to determine the natural site type,
and where tree growth has improved due to ditching (C), and 3) sites which have changed to resemble mineral soit forest sites as
different kinds of peatland forests.

Site type No. of pattems Mean size of pattern (ha)  Area(ha)
Thin-peated pine mire (D) 3 3.6 10.7
Dwarf-shrub pine bog (D) 4 1.6 64
Thin-peated pine mire (C) 5 12 6.l
Tall-sedge fen (C) | 5 5
Myrtillus peatland forest 2 19 317
Tall-sedge fen (D) 3 | 3l
Short-sedge bog with . fuscum hummocks (C) | 3 3
Short-sedge bog (C) | 1 1
(alluna-fuscum bog (D) I 17 17
Spring spruce mire (C) ] 12 12
Drained Polytrichum mire where the natural type is undeterminable 1 12 12
Spruce-pine mire (D) | 1l Il
Short-sedge pine fen (C) i LI Il
Spring spruce mire (D) | | |
Molinia pine fen (D) 2 05 |
Short-sedge pine fen (D) | i |
Swampy herb-rich spruce mire (D) | 0.8 048
Sphagnum flark fen (D) | 03 03
Short-sedge fen (D) | 0.1 0.7
Total 13 15 511
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4.2.4 Forests and other habitats

Forests cover about 8% of the study area. Most of the forests are pine-dominated dry
heath forests of Calluna site type. In the ground layer Cladina spp. and Pleurozium schreberi
dominate while the field layer consists of Calluna vulgaris, Empetrum nigrum subsp. nigrum
and Vaccinium vitis-idaea. Also a little more fertile pine forests of Vaccinium type and
Empetrum-Vaccinium site type are rather common. In those, Pleurozium schreberi and Dicra-
num spp. dominate in the ground layer, and Vaccinium vitis-idaea, Empetrum nigrum subsp.
nigrum with sparse Vaccinium myrtillus form most of the field layer. There are also a few
patches of spruce forests of Myrtillus site type. There Hylocomium splendens and Pleuro-
zium schreberi form the ground layer, and Vaccinium myrtillus dominates in the field layer.
Especially in mire margins there are many paludified strips of forests. Extremely dry
heath forests of Cladina site type are very rare in the study area. Cladina spp. form the
ground layer entirely, and the field layer is very sparse.

Most of the forests are young. Only in Pitkésalo they are older than 100 years, but
also there the tree stands have been influenced by selective cuttings before the year
1950.

It has often been difficult to distinguish between thin-peated spruce or pine mires
and paludified forests on the basis of vegetation. Due to uneven peat depth, areas with
peat layer have been defined as mires and those without peat as paludified forests,
when there has been vegetation consisting of mire plants.

In the marginal western slope of Pohjankangas esker there are a few small shallow
depressions, which have a special vegetation. They are waterlogged in spring and early
summer, and therefore they are treeless. The vegetation consists of Polytrichum spp. in
the ground layer, and sparse Juncus filiformis and Nardus stricta in the field layer.

In the study area there are two ponds with minerogenic water. In Maantielakso
beside the Pohjankangas esker there are sedges (Carex rostrata, C. limosa) in the shoreline,
and in the bottom of the shallow pond grows Nymphaea tetragona. In Punttukeidas there
is a small pond with Sparganium hyperboreum.

In Pohjankangas there is a small old gravel pit in the national park with ruderal
vegetation on the bottom of, due to dumping of waste from a burnt house in the pit
around the year 1980. After the compilation of the species list in 1985, many anthro-
pochorous species have already disappeared.

Table 7. Forest site types and other habitats in study area.

Site type No. of patterns Mean size of pattern (ha)  Area, ha
(alluna type 86 15 1297
Empetrum-Yaccinium type 3 6.8 204
Vaccinium type i L5 174
Myrtillus type 1 21 14.6
Paludified Vaccinium type 4 2 85
Paludified Calluna type. 3 03 15
(ladina type 3 14 43
Paludified Empetrum-Vaccinium type i 12 12
Empetrum-Calluna type ! 0.6 0.6
Waterlogged depression 6 04 25
Pond 1 55 0
Gravel pit I 03 03
Total 149 1.5 218




4.3 Structure of mire system and complexes

Kauhaneva is a complicated mire system with several bog and aapa mire complexes
(Fig. 7,8). There are three well-developed concentric bog complexes which cover 36% of the
whole mire system, six eccentric bog complexes with 7% cover, one Sphagnum fuscum
bog complex with 9% cover and four aapa mire complexes with 48% cover (Table 8).

_— . - — - .

Fig. 7. A false-colour infrared aerial photo of Kauhaneva mire system. Published by permission nr
80/MYY/01 of the National Board of Survey.
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Table 8. The area of the mire compiexes in Kauhaneva mire system

Mire comp lex Area hectares
Concentric bog ! 3262
Concentric bog | 317
Concentric bog 1) 2694
Eccentric bog IV 384
Eccentric bog V 291
Eccentric bog VI 295
Eccentric bog VIl 409
Eccentric bog VIII 15.5
Eccentric bog IX 94
Sphagnum fuscum bog X 276
Aapal 2663
Aapall 8242
Aapall! 613
AapalV 328

Pohjankangas

Fig. 8. Mire complexes in Kauhaneva including three concentrig bog complexes (Bog I-Bog llI), six
eccentric bog complexes (Bog IV-Bog IX), one S. fuscum bog complex (Bog X) and four aapamire
complexes (Aapa I-Aapa IV).
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4.3.1 Site types of bogs

4.3.1.1 Concentric bogs

Concentric bogs have ridges and hollows surrounding the highest point of the bog in
concentric circles. The three concentric bogs in Kauhaneva are large and well developed.
They all have very distinctive morphological pattern consisting of wide areas of open
water pools and high (60 - 70 cm), sharp-edged, Calluna-Fuscum hummocks. Old, dwar-
fed, pines grow on hummocks. In the centre in addition to open water pools, there are
ombrotrophic hollows, dominated by Sphagnum majus, S. lindbergii and S. pulchrum. On
the edge of the bogs, the hollows are dominated by ombrotrophic short-sedge commu-
nities with S. balticum and S. tenellum. Altogether 22 different site types were found from
these concentric bogs (Table 9).

et ——

——
b

[

The centre of concentric bog | with large pools. Photo Raimo Heikkild 1975.

The eastern bog (BogI) is largest (Table 1) and its surface patterning has developed to an
intricate network of hummocks and hollows. The centre is covered by 196, irregularly
shaped, open water pools, separated by broad hummocks. Most of the pools are less
than 0.5 ha in area, but there are also few pools over one hectare (Fig. 8). The open water
pools cover altogether 32 ha. Largest pools are concentrated at the gently sloping surfa-
ces in the northern part of the bog. On steeper slopes on the eastern part and at the edges
of the bog, pools and hollows are narrower and elongated along the contours. Hollows
are here either mud bottom hollows or drier Sphagnum hollows dominated by S. lindbergii,
S. majus or S. balticum. In the west-southwestern part of the complex the surface patter-
ning is more irregular and the mire types are hollow and short-sedge bogs. Minerotrophic
lagg on the western side of the bog can not be distinguished from the adjoining aapamire.
In the northern part of the bog, southwest from Nummikangas, a wet Sphagnum flark
fen forms a narrow lagg covering approximately 9 ha. Another clear minerotrophiclagg
(mud bottom flark fen and short-sedge fen) has been formed at the southern edge of the
bog, covering approximately 7 ha. Small part of the eastern edge of the bog complex is
outside the current national park boundaries.
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Table 9. Site type characteristics in three concentric hog complexes in Kauhaneva (for the location of individual complex see Fig.
3, for the abbreviations for drained mires see Table 6).

Bog | Bog Il Bog Il
Site type Area (ha) % Area (ha) % Area (ha) %
Sphagnum fuscum bog with hollows and pools 2045 630 207.1 65.0 484 18.0
§.fuscum bog with short-sedge bog hollows 30. 9.0 918 37.0
Hollow bog 480 5.0 9.5 6.0
Short-sedge bog 93 30 14.2 40 194 10
Short-sedge bog with S. fuscum hummocks 2. 0.6 39. 15.0
Calluna-Fuscum bog 16.1 5.0
Equisetun sylvaticum spruce mire 0.9 03
Dwarf shrub pine bog 19 1.0
Thin-peated pine mire 04 0. 30 10 18 1.0
Thin-peated pine mire with §. fuscum hummocks 08 03 1.6 0.6
E.vaginatum pine mire with S. fuscum hummocks 18 0.7
Short-sedge pine fen 1.6 2.0 30 1.0 104 4.0
Short-sedge pine fen with S. fuscum hummocks i 4.0
Tall-sedge pine fen 59 20
Tall-sedge fen 12.] 40 108 40
Short-sed ge fen 18 1.0 2.0 0.6
Short-sedge fen with Sphagnum flarks 15 08
S.papillosum short-sedge fen 20 0.6 26.0 10.0
§. papillosum short-sedge fen with §. fuscum hummacks 132 4.0
Sphagnum flark fen 6.6 10 12.5 40 1.0 04
Mud bottom flark fen 39 1.0 Ll 04
Herb-rich mud bottom flark fen 1.4 05
Sphagnum fuscum hollow bog () 04 0.l
Short-sedge bog (€) 20 0.6
Thin-peated pine mire (C) 14 0.7
Dwarf shrub pine bog (D) 12 0.4
Short-sedge pine fen (D) 1.0 04
Total 3262 311 2694
10
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Fig. 9. Size distribution of open water pools in the concentric bog complexes of Kauhaneva.
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Mud bottom hollow (black hol-
low) in the concentric bog |.
Photo Raimo Heikkild 1977.

The middle bog (Bog II) is a little smaller (Table 1) and there are less (90) open water
pools (Fig. 9) than in the eastern bog, but the site types at the centre are similar. The
centre (144 ha) is covered by Fuscum hollow bog where the hollows are dominated by
S. lindbergii or S. majus. The open water pools are all smaller than 1 ha in area and they are
concentrated at the southeastern part of the bog, covering altogether 19 ha. Surrounding
the centre there are drier (i.e. no open water pools) ombrotrophic bogs either with hol-
lows dominated by S, majus, S. balticum or S. tenellum or with ombrotrophic short-sedge
site types. Minerotrophiclagg at the north and eastern-southeastern edge of the bog can
not be distinguished from the adjoining aapamire. At the western edge of the bog complex
the lagg between the bog and the mineral soil at Heikkurinpuska consists of tall-sedge
fen. Also near Pitkéviita, in the northeastern part of the complex, patchy minerotrophic
site types (tall- and short-sedge fens) can be interpreted as forming a lagg. At the south-
western edge of the bog there is a strip of Sphagnum flark fen between the two western-
most bogs. This can hardly be regarded as lagg, since it is nearly ombrotrophic. At the
northeastern part of the complex there are different types of fens and pine fens, both
with abundant S. fuscum hummocks. Along Nuolisalonkangas and Heikkurinpuska,
narrow strips of paludified pine forests can be found.

The westernmost concentric bog (Bog III) is smallest (Table 1) and almost treeless.
The central part has some open water pools (9 altogether, 0.6 ha total area, Fig. 9), but
mostly it is covered by mud bottom or S. lindbergii, S. majus dominated hollows. The
centre is only 46 ha. The drier part of the bog with S. balticum - S. tenellum hollows is much
larger and sloping mainly to the west. In the upper parts the slope is rather steep and
hollows are very narrow and elongated along the contours. Downwards hollows be-
come wider, forming part of another, older and larger concentric bog under the current
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dome. Clear, minerotrophic laggs have been formed mainly in the northern part of the
bog complex, where tall-sedge fens and short-sedge S. papillosum fens line the ombro-
trophic centre. Even two small patches of mesotrophic sites (herb-rich mud bottom flark
ten and Equisetum sylvaticum spruce mire) can be found at the lagg. Parts of the western
and southern edges of the concentric bog complex outside the national park boundaries
have been drained.

4.3.1.2 Eccentric and Sphagnum fuscum bogs

Eccentric bogs have a parallel ridge - hollow pattern which is perpendicular to the hyd-
rological gradient. Ridges in eccentric bogs are rather low, usually some 20-30 cm. Six,
small (9-41 ha) eccentric bogs can be distinguished in Kauhaneva mire. Of the three bog
complex types in the study area eccentric bogs are smallest covering on average 30 ha.
Altogether 16 site types were found in these eccentric bogs (Table 10).

There are two eccentric bogs in the northern part of Kauhaneva, east of Pitkiviita,
(Bogs IV, V, Table 2, Fig 7,8). In the northenmost bog, a clear eccentric pattern can be
distinguished only from two separate patches, covering together fifth of the complex
area. The rest of the bog complex is covered mainly by different pine mires. Few small
patches of flark and S. papillosum fens are situated in the northern part of the complex,
where there is local ground water influence. 5.9 ha of pine mires and pine fens at the
western part of the complex have been drained.

The other eccentric bog (Bog V) southeast from Pitkiviita consists of different
types of pine mires. Central part of the complex is covered by eccentric S. fuscum bog
with hollows, where the hollows are covered with ombrotrophic short sedge bog com-
munities. Minerotrophic lagg has not developed.

The eccentric bog complex southeast from Nuolisalonkangas (Bog VI, Table 2, Fig
7) has a core area of eccentric S. fuscum bog with hollows, with patches of Calluna -
Fuscum bog to the north and south. This core area is surrounded by short-sedge pine fen
with S. fuscum hummocks, part of which is outside the national park boundaries.

Table 10. Site types of eccentric bog complexes in Kauhaneva (for the location of individual complexes see Fig. 3)

Bog IV BogV Bog VI Bog Vil Bog VIl Bog IX
Site type Area(ha) %  Area(ha) %  Area(ha) %  Area(ha) %  Area(ha) % Area(ha) %
Sphagnum fuscum bog with hollows
and pools 60 15.0
S. fuscum bog with short-sedge bog
hollows 12 190 127 4.0 38 3.0 160 390 IS5  100.0 20 210
(allena-Fuscum bog 15 40 15 50 67 230 63 15.0 L5 16.0
Dwarf shrub pine bog 08 20 02 07
Thin-peated pine mire 48 34 I 410 42 10.0 04 40
Thin-peated pine mire with §.
fuscum hummocks 0.6 1.0
Carex globularis spruce-pine mire 02 05
Short-sedge pine fen 40 100 20 0 25 80 38 9.0 15 16.0
. papillosum short-sedge pine fen 40 10.0
S. papillosurm short-sedge pine fen
with §. fuscum hummocks I3 290 14 50 143 480 40 430
Molinia pine fen 04 10
Tall-sedge fen 20 13.0
S. papillosum tall-sedge fen 03 08
§. papiflosum short-sedge fen 12 30
Sphagnum flark fen 04 10
Mud bottom flark fen 04 L0
Short-sedge fen (C) LI 30
Thin-peated pine mire (C) 3 8.0
Calluna-Fuscum bog (D) 17 40
Total 384 191 295 409 15.5 94
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Eccentric bog Vil. Photo Raimo Heikkild 1985.

Table 11. Site types of Sphagnum fuscum bog complex in Kauhaneva (for the location of the complex see Fig.6)

BogX
Site type Area (ha) %
Short-sedge bog with S. fuscum hummocks 635 19
Empetrum S. fuscum pine bog 815 40
Dwarf shrub pine bog 5.7 3
Dwarf shrub pine bog with §. fuscum hummocks 108 5
Thin-peated pine mire 0.7 03
Thin-peated spruce mire 02 0l
Tall-sedge pine fen 12 0.6
Tall-sedge pine fen with S. fuscum hummocks 3 |
Tall-sed ge fen 5.5 3
S. papillosum tall-sedge fen 1 3
S. papillosum short-sedge fen 12 3
§. papillosum short-sedge fen with S. fuscum hummocks 3 |
Dwarf shrub pine bog (D) 33 2
Thin-peated pine mire (D) 04 02
E. vaginatum pine mire with S. fuscum hummocks (C) 6.8 3
E. vaginatum pine mire (C) 45 2
Dwarf shrub pine bog (C) 4 1
Myrtillus peatland forest 33 2
Total 211.6

The eccentric bog complex in the southeastern part of Kauhaneva, east of Pitkésalo,
(Bog VII, Table 2, Fig 7,8), is somewhat larger and wetter than the eccentric bogs in the
northern part of Kauhaneva. The eccentric pattern is again clearest in the centre of the
complex. In the eastern part hollows are mud bottom hollows and in the western part
they are dominated by S. balticum. The S. fuscum bog with hollows is surrounded by
Calluna - Fuscum bog in the west and short-sedge pine fen in the south and east. Narrow
strip of paludified pine forest lines the complex in the east and northwest.
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The eccentric bog in the southwestern corner of the area (Bog VIII, Table 2, Fig. 8) is
only partly inside the national park boundaries. The part, approximately two-thirds, of
the S. fuscum bog with hollows that has been left outside the national park has been
drained.

Southeast from Bog VIII, a rather small (9 ha) eccentric bog complex ( Bog IX, Table
2, Fig. 8) has been formed. The clearest eccentric part is in the northwestern corner of the
complex. South from this is a small area of Calluna-Fuscum bog. Most of the complex is
covered by short-sedge pine fen.

There is one, rather large, S. fuscum bog complex in Punttukeidas. The most com-
mon site types at the complex are Empetrum-Fuscum bog and short-sedge bog, covering
approximately 70% of the total area. The eastern part of the complex has been drained
and the sites (mainly different types of pine mires) are in different stages of drainage
succession. In the south-western part, the ombrotrophic centre is lined with a narrow
strip of short-sedge S. papillosum fen. In northeastern part the short-sedge bog is dis-
sected with a long, narrow strip of tall-sedge fen. To the west and north of this part,
short- and tall-sedge S. papillosum fens form a lagg zone between the ombrotrophic
centre and the mineral soil at Punttusalo. The northwestern corner of the complex is
outside the national park. Fourteen site types were found from this S. fuscum bog comp-
lex (Table 11).

4.3.2 Site types of aapamires

Four separate aapamire complexes can be distinguished in Kauhaneva mire system. The
largest aapamire (Aapa II, Table 12, Fig. 7,8) extends through the whole mire system
from north to south and covers over 800 ha. The other three aapamires are much smaller.
Aapamires at Kauhaneva are mostly only weakly minerotrophic. The clearest string -
flark pattern has developed in to the middle part of the Aapa II. Other aapamires are
mostly patternless. Altogether 42 different site types were found in the aapamires
(Table 12).

Sedge fen in the southern part of aapa Il. Photo Raimo Heikkild 1985
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Table 12. Site types of aapamire complexes in Kauhaneva (for the location of individual complexes see Fig 6).

Aapal Aapall Aapallf AapalV
Site type Area (ha) % Area (ha) % Area(ha) % Area(ha) %
Rich spring fen 0. 0.l
Sphagnum flark fen 19 0 1244 150 67 200
Mud bottom flark fen 179 20
Herb-rich mud bottom flark fen 11 03 35 50
S. papillosum tall sedge fen with Sphagnum flarks 516 0 37 50 38 12.0
S. papillosum short-sedge fen with Sphagnum flarks 340 40 2l 30
Sphagnum flark pine fen 85 10
S. papillosum short-sedge pine fen with Sphagnum flarks 8.7 10
Herb-rich mud bottom S. papillosum pine fen 40 6.0
Short-sedge fen 3 30 293 40 19 240
S. papillosum short-sedge fen 18.0 0 622 80 164 240 114 350
Tall-sedge fen 1{A) 100 015 130 195 290
§. papillosum tall-sedge fen 157 60 606 0 15 1o
Swampy tall-sedge fen 13 05
Short-sedge pine fen 134 50 788 100 5.0 10
§. papillosum short-sedge pine fen 242 30 10 10
Tall-sedge pine fen 208 80 142 20 06 09
§. papillosum tall-sedge pine fen 13 05
Herb-rich tall-sedge spruce fen 03 0.
Spring spruce mire 12 05
Thin-peated spruce mire 08 0l
Myrtillus spruce mire 05 02
Eriophorum vaginatum spruce fen 16 03
Spruce-pine mire 0.6 04
Thin-peated pine mire 16 30 158 20 10 10
Carex globularis pine mire 17 0.6
Eriophorum vaginatum pine mire 48 0.6
Dwarf shrub pine bog 163 60 346 40
(alluna-fuscum pine bog 289 Ino s 30 20 30
Empetrum-fuscum pine bog 347 40
S. papillosum short-sedge fen with S. fuscum hummocks 34 10 1.0 10
Tall-sedge fen with S. fuscum hummocks 3.1 10
Short-sedge pine fen with . fuscum hummocks 55 0 338 40 ] 60
§. papillosum short-sedge pine fen with §. fuscum hummocks 138 20
Tall-sedge pine fen with S. fuscum hummocks 1l 04 68 08
Thin-peated pine mire with S. fuscum hummecks 47 0 16 02 10 30
E. vaginatum pine mire with S. fuscum hummocks 17 02
Dwarf-shrub pine bog with S. fuscum hummocks 26 03
Short-sedge bog 250 9.0
Short-sedge bog with §. fuscum hummocks 383 140 157 20
Short-sedge fen (D) 07 03
Tall-sedge fen (D) 3l 10
Sphagnum flark fen (D) 03 0.
Thin-peated pine mire (D) 103 40
Molinia tall-sedge pine fen (D) 1.0 04
Spring spruce mire (C) 04 02
Thin-peated pine mire (C) 0.6 02
Dwarf-shrub pine bog (C) 11 10 09 0.l
Tall-sedge fen (C) 50 0.6
Drained Polytrichum mire where the natural type is undeterminable 1.2 05
Myrtillus peatland forest 04 01
Total 2663 8242 613 318
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The aapamire in the northwestern part of Kauhaneva (Aapal, Table 4, Fig. 7,8) is partly
ombrotrophic (23% of its area), site type being mostly short-sedge bog. In many site
types, a process of ombrotrophication is taking place, which is reflected in the abundance
of Sphagnum fuscum hummocks. Similar situation occurs also in some marginal north-
western parts of Kauhaneva (Aapa II, table 4, Fig. 7, 8,). Site types in the centre of the
complex are different types of short-sedge fens covering rather large, uniform patches.
Site types at the edges of the complex occur in smaller patches and represent different
types of open fens, pine fens and pine mires. The most nutrient rich sites (spring spruce
mires) of the Kauhaneva mire occur at this aapamire complex; one near Heikkurinpuska
and the other at the southeastern corner. Almost fourth of this aapamire complex is
outside the current national park boundaries.

Transition mire with low Sphagnum fuscum hummocks in the northern part of Aapa Il. Photo Rai-
mo Heikkild 1985.

The general structure in Aapa Il is similar to the Aapa I, so that in central parts of the
complex individual site types cover large areas, and at the edges, and exceptionally
across the whole complex to the west from Pitkdsalo, much smaller areas. In the nort-
hern part of the aapamire, there is a thin-peated, sloping area with a mixture of small,
open fens and short-sedge pine fens. The clearest string-flark pattern has developed in
the Sphagnum and mud bottom flark fens situtated between and south from the Bogs I
and I Flark fens, short- and tall-sedge fens and S. papillosum fens are the most common
and the most extensive site types, covering altogether 61% of the mire complex. On the
margins of the mire complex dwarf-shrub pine bogs, short-sedge pine fens and S. fuscum
bogs dominate.

The small aapamire, west of Punttukeidas (Aapa III, Table 4, Fig. 8), consists mainly
of short- and tall- sedge S. papillosum fens. There is a mesotrophic flark-fen site with
abundant S. molle, Carex panicea and Rhynchospora fusca.
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Flarks and strings of an aapamire in Punttukeidas (Aapa Ill). Photo Raimo Heikkild 1985.

At Laksoneva, (Aapa IV, Table 4, Fig. 7,8), the aapa mire complex consists of flark
fens at the centre, lined from both sides by S. papillosum fens and short-sedge fens.

4.3.3 Communities

Most treeless ombrotrophic and oligotrophic mire sites have a mosaic structure of vege-
tation cover (combination types), because dominant species (mosses, grasses) have a
small-scale variation in distribution according to differences in ecological conditions
(water table, pH, nutrient content). Typical treeless mire communities are small in size,
from one to some tens of square metres. Only tall sedge communities can sometimes be
wider. In many combination types there are from 2 to 4-5 communities.

Structure of some mire sites of Kauhaneva was studied along two profiles across
two concentric bogs and one aapamire. Most of the 27 sites described along the profiles
were combination types including more than one community (Tables 13, 14). The relevés
give a full picture of the species composition of the communities (Appendix 3).

4.3.3.1 Communities of concentric bogs

Central parts of concentric bog complexes are occupied by a ridge-hollow-pool mire
sites with variating proportion of different elements. Ridges generally cover 20-30% of
the sites.

On ridges dominate the communities belonging to associations Calluna vulgaris —
Empetrum nigrum — Sphagnum fuscum, Calluna vulgaris — Sphagnum fuscum — Cladina spp.
and Calluna vulgaris — Cladina spp. (Appendix 3). A succession series of young Sphagnum
fuscum hummocks to old hummocks dominated by Cladina spp. was observed. On the
Cladina hummocks there is practically no peat accumulation. Pools without vegetation
occupy 30-50% of the sites. Hollows have a large variation in size and water level. Young
hollows (lawns) are usually dominated by association Eriophorum vaginatum — Sphagnum
balticum, sometimes there are Eriophorum vaginatum — Sphagnum communities with
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Sphagnum lindbergii, S. tenellum and S. papillosum (Appendix 3). In deep wet hollows
main communities are Scheuchzeria palustris — Sphagnum majus. In the middle of the hol-
lows typically there is no moss layer, but only some hepatics and algae. There Rhyn-
chospora alba and Drosera anglica are common (Appendix 3).

Table 13. Structure of vegetation cover of mire sites in concentric bogs (For the location of the relevés see Figs. 10 and 11).

Number of refevé and nutrient status Element of microrelief % Plant community (association)

23 Ombro
(dys) ridge 30 (adineta -+ Sphagneta baltici -+ Sphagneta majusi + Jungermannieta + pools
sloping ridge 15
hollow 15
black hollow 0
pool 30
22 Ombro ridge 35 Cadineta-Sphagneta + Sphagneta majusi + Jungenmannieta
carpet 35
hollow 20
black hollow 10
21 Ombro hummock 20 Sphagnetafusci + Sphagneta baltici
carpet 80
24 Ombro ridge 20 Sphagnetafusci + Sphagneta lindbergii
hoflow 80
25 Ombro ridge IS Sphagnetafusci + Sphagneta papillosi
carpet 10
hollow 15
27 Ombro (dys) ridge 20 (adineta + Sphagneta baltici -+ Sphagneta majusi + pools
carpet 40
hollow 10
Pools
60
11 Ombro (dys) ridge 30 Cadineto-Sphagnetafusci + pools
hofiow 10
pools 60
17 0mbro ridge 25 (Oadineto-Sphagneta fusci + Sphagneta baltici
hollow 15

4.3.3.2 Communities of aapamires

The profiles I and II go across the marginal and poor parts of Aapa II. Mostly the vegeta-
tion along the profiles is not very typical for aapamires. There were found patterned and
homogeneous mire sites which are mainly oligotrophic (Table 14). Ombrotrophic hum-
mocks are common in most sites with associations Empetrum nigrum — Sphagnum fuscum,
Calluna vulgaris — Sphagnum fuscum and Empetrum nigrum — Sphagnum magellanicum
(Appendix 3). On the carpets (dry Sphagnum flarks) the main associations are Eriophorum
vaginatum — Sphagnum papillosum and Trichophorum cespitosum — Sphagnum papillosum
(Appendix 3). In these communities true minerotrophic species are more or less lacking.
In sites with ground water seepage typical minerotrophic communities are found: Carex
lasiocarpa — Sphagnum papillosum and Carex rostrata — Sphagnum papillosum (Appendix 3).
More wet flarks with sparse vegetation are sporadically distributed along the profiles.
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Table 14. Structure of vegetation cover of mire sites in aapamires (For the location of the relevés see Figs. 10 and I1.

Number of relevé and nutrient status Element of microrelief % Plant community (association)

26 Oligo (Minero) hummock 10 Sphagneta majusi + Sphagneta papillosi
carpet 40
flark 50

6,7, 13 Oligo (Minero) carpet 100 Cariceto - Sphagneto papillosi

15, 16 Ombro-oligo carpet 10 Eriophoreto— Sphagneta papillosi
hummock 10
hollow 10
flark 10

In the northern part of Aapa Il there is a wide sloping mire area with a very shallow peat
layer (relevés 1-6, see Table 14). There are numerous small patches of ground water
seepage from the sandy esker below the mire. In such places and below them along the
slope there is a very complex vegetation mosaic where mesotrophic strips vary with
ombrotrophic sparsely pine growing bogs. This area is included in Aapa II as a marginal
part.

4.4 Hydrological patterns of the mire

The main slope in Kauhaneva is from north to south and southwest. The total height
difference in the mire system is approximately 15 m (from 175 m a.s.l. in the north to 160
m a.s.l. in the south, distance being 7 km). From the northeastern part of the mire comp-
lex most of the surface waters flow to the south between the two easternmost concent-
ric bogs. Part of the waters from the easternmost concentric bog flow to the river
Kauhaluoma in the east. Most of the surface waters from the southern part of the mire
complex flow to the river Aunesluoma (Fig. 10).

A little brook flowing from the spring in Lihdespuska into Katikanluoma. Photo Raimo Heikkild
1985.
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Pitkaviita functions as a water-divide in the northern part of the mire. To the west
of Pitkéviita, surface waters flow towards northwest to brook Katikanluoma. There is
some groundwater seeping into the mire from the esker in northeastern soligenous part
of the mire system, and flowing between the two eastern concentric bogs, since the
track between the two bogs has remained minerotrophic. Some groundwater inflow, in
a form of small springs, was also detected in few places in the middle of the mire bet-
ween the two large concentric bogs. Runoff from surrounding mineral soils is reflected
in the occurence of minerotrophic mires at the edges of the complex.

In the eastern part of the mire, there is a flowless primary lake, Kauhalampi. The
lake, however, has typical characteristics of a pool in an ombrotrophic bog. Probably
deposition of peat on the bottom of the lake prevents contact to the mineral soil and
minerogenic waters.

In the western part of Kauhaneva there are couple of ditches, which have nothad a
very strong effect on the mire vegetation. There are also two ditches from Kauhalampi,
to the east and southwest, but they have been almost overgrown. The two ditches through
Punttukeidas have clearly changed the hydrology and vegetation in this part of the
mire. The eastern ditch has been dammed in the late 1980s, and the hydrological condi-
tions have partly recovered.

Pohjankangas

-

Fig. 10. Main drainage ways in Kauhaneva mire system.
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4.5 Genesis and stratigraphy of Kauhaneva mire system

Genesis and stratigraphy of Kauhaneva mire system was studied along two transects
(Figs. 3, 11-12). The central part of Kauhaneva mire system has developed as a result of
paludification of two shallow depressions (Fig. 11). Two radiocarbon datings from the
bottom peat and sapropel layer of the eastern depression, show that paludification started
7940 =+ 110 years B.P. (LU-3417) and 8080 + 80 years B.P(LU-3416). Datings are not
calibrated. Between the depressions, there is a small elevation of mineral soil, which is
clearly depicted on the stratigraphic sections (Fig. 11).

The study transects cross the two easternmost concentric bogs and part of the
aapamires (Figs. 11, 12). Deepest peat deposits, 4.5meters, or with gyttja layer 4.7 metres,
are in the concentrig bogs. The thickness of the minerotrophic peat below the ombro-
trophic layer varies between 0.5m to 2.7m, and the thickness of the ombrotrophic peat
varies between 1.0 — 2.9 m. The peat layer of aapamires is considerably thinner, only 1-3
metres.

The reconstruction of the dynamics of the vegetation of the mire is based on macro-
fossil analysis from 29 cores. Ten sample sites, which are interesting and most important
for the reconstruction, are presented here. Four of these samples were from the eastern
concentric bog, two from the middle concentric bog and four from the aapamire. Special
attention was paid to the development of the small-scale surface patterns on the bogs:
ridges, hollows and pools.

174 ~ A

|
1000 2000 3000 40300 M

Fig. 1. A stratigraphical cross-section of the peat deposits of an aapamire and a concentric bog
along transect |, peat sampling sites for macrosubfossil analysis below and numbers for relevés
above the profile. Explanations for the symbols for stratigraphic profiles:

Peat types : Eutrophic (1-4): |) Carex, 2) Carex-Sphagnum, 3) Equisetum-Sphagnum, 4) Bryales; Mesotrophic (5-14):
5) woody-Carex, 6) woody-Eriophorum, 7) Carex, 8) Scheuchzeria, 9) Eriophorum, 10) Carex- Scheuchzeria, 11)
Carex-Eriophorum, 12) Carex-Sphagnum, 13) Scheuchzeria-Sphagnum, 14) Sphagnum; Ombrotrophic (15-22): 15)

Eriophorum vaginatum, [6) Scheuchzeria, 17) Eriophorum vaginatum-Scheuchzeria, 18) Eriophorum vaginatum-
Sphagnum, 19) Scheuchzeria-Sphagnum, 20) Fuscum, 21) Magellanicum, 22) hollow Spagnum; 23) gyttja with macro-

fossils, 24) sand, 25) water, 26) degree of decomposition (%), 27) number of core.
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The eastern concentric bog is currently occupied by extensive ridge-hollow-pool
mire site. The stratigraphy and genesis of these microtopography forms were studied in
the northwest part of the complex (Figs 11-14, cores 12-14, 29).
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Fig. 12. A cross-section of two raised bogs along transect Il and sampling sites for macrosubfossil
analysis. For the symbols see Fig. | 1.
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Fig. 13 Macrosubfossil diagram for site/core 29 (hollow). R = degree of the decomposition of peat
in %. Nutrient level of the palaeocommunities: O = ombrotrophic, OL = minero-oligotrophic,
M = mesotrophic.
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The development of present hollow was studied at two cores, 29 and 13. In both
hollows the current plant cover is formed by Scheuchzeria palustris together with several
Sphagnum species (S. majus, S. papillosum, S. balticum, S. rubellum, S. lindbergii).

Lake sediments where found only at the bottom of one core, from the deepest
point in the eastern kettle (core 29, Fig. 10). At the time (7940 +110 B.R, LU-3417) when
this kettle was filled up with shallow water, Equisetum fluviatile dominated the herb
vegetation. In addition, remains of Typha sp., Schoenoplectus lacustris, Potamogeton sp., Scor-
pidium scorpioides and Calliergon giganteum were found in the bottom (20 cm) sapropel
layer.

The shallow water body gradually filled in and there was, probably a rather fast,
succession of vegetation towards more drier communities. First, a short-living quaking
mire with Menyanthes trifoliata-Sphagnum subsecundum + S. teres community developed,
and after that a sedge-Sphagnum (Carex lasiocarpa-Sphagnum centrale) community for-
med.

The sedge-Sphagnum community gave way to a more flooded sedge- Menyanthes
trifoliata community and then to the sedge- Sphagnum majus community. In the peat
formed by the latter, remains of minerotrophic plants were found for the last time. At
that time the mire surface was 164.2 metres above sea level. When the ground water
supply from the adjacent mineral soils stopped, the ombrotrophic phase of the mire
development began. Increase of Scheuchzeria palustris, Sphagnum papillosum, S. balticum
and S. rubellum and the disappearance of minerotrophic species (e.g. Menyanthes trifoliata,
Carex rostrata and Carex lasiocarpa) indicate the transition to the ombrotrophic stage
of development. This is a primary hollow. In its development hummock stages with
Sphagnum fuscum are absent.

The transition to the ombrotrophic phase took place in the Bog I at the time when
the mire surface had reached 164.0-164.4 m a.s.1. and in the Bog Il at 162.5 m a.s.1. The
minerotrophic peat layer is less than one metre in the Bog Il and 1.0 - 2.0 meters in the
Bog I. The ombrotrophic peat layer is on average 2.7 metres thick in both bogs. Because
of the lack of datings, we do not know when the transition to the ombrotrophic phase
happened and if it happened at the same time in both bogs.

Since the beginning of the ombrotrophic phase, vegetation has been dominated by
hollow communities. During the development of the hollow, the humidity and plant
cover have changed several times, which is indicated by layers of both Scheuchzeria peat
with a little number of Sphagnum macrosubfossils and Scheuchzeria-Sphagnum peat with
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S. papillosum, S. majus and S. lindbergii. Sphagnum lindbergii was first recorded on the
depth of 1.5 meters, and its significance increased much in the upper layers of the peat
deposit.

Below another present Scheuchzeria-Sphagnum hollow (core 13, Fig. 12) we can see
different type of succession. The early minerotrophic phase resembles the earlier descri-
bed situation and vegetation was dominated by sedges (Carex rostrata, C. lasiocarpa,
C. chordorrhiza and C. limosa) and species indicating rather wet coniditions (Menyanthes
trifoliata, Equisetum fluviatile, Scheuchzeria palustris). But at the beginning of the ombro-
trophic phase, instead of hollow communities, vegetation became dominated by
dry, ombrotrophic Ericales-Eriophorum vaginatum-Sphagnum fuscum community. The
Sphagnum fuscum stage probably lasted rather long and resulted in the accumulation of
1.25 m of Sphagnum fuscum peat. The present Scheuchzeria-Sphagnum hollow was then
developed on the Sphagnum fuscum community, and this is a secondary hollow.

During the development of the vegetation, several changes in the moss layer com-
position were recorded. At the first stage Sphagnum majus dominated. The beginning of
the ombrotrophic phase was clearly Sphagnum fuscum dominated. It was replaced by
S. papillosum and S. balticum and nowadays S. majus, with an insignificant participation
of S. balticum is predominant again.

The development of present ridge was studied at core 12, which is situated near (3 m)
the core 13. The plant cover of the present ridge is formed by ombrotrophic Calluna —
Sphagnum fuscum — Cladina spp. communities.

Along the western edge of the shallow water basin, in the eastern kettle, pioneer
communities were formed of Carex rostrata, Equisetum fluviatile, Sphagnum sect. Subsecunda
and Warnstorfia fluitans. There are no lake sediments at the bottom of core 22 (Fig. 13).
The grass-moss layer on the bottom of the peat is dated to 8080 + 80 years BP (LU-3416).

During the minerotrophic stage there was a succession from Equisetum-Carex rostrata
communities to Scheuchzeria-Sphagnum fallax + S. balticum communities. Transition from
very wet minerotrophic communities to dry ombrotrophic communities is indicated
with a sharp increase in Sphagnum fuscum, Eriophorum vaginatum and dwarf shrubs. At
the depth of 0.75-1.00 m, there was an increase in peat humidity which is indicated by
increase of Sphagnum rubellum, S. balticum and S. majus in the peat layer. After that Sphagnum
fuscum and Eriophorum vaginatum became again dominant species of the ombrotrophic
community.
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Fig. 15 Macrosubfossil diagram for site/core |2 (hummock ridge).
The Finnish Environment 489, 4 4 4 o o o o s s 6 ¢ s s o 0 s o » s o s s s e 0 s s e s s e s s s s e s s 0 e s o e °



2 g +8 2
H '} § % E % 5 g gg g 2 %
w b IR N S N AT N
= Palasoconmmunities
1 o Scheuchzeria palustris - Sph. majus +
2 | + Wamstorfia fluitans
164{ | b
3 OL Scheuchzeria - Carex rostrata
- + +
L \ + ! \ b + + IM Carex rostrata - Carex lasiocarpa
| 5 | caspitosa - Meryyanthes trif
s + + |+ M Sph sact. Subsecunda+
i 3-Z S N e . Wamstorfia fluitans
! 20 10 20 10 20 20 20 4 20 10 30 60 30 60 %
Fig. 16 Macrosubfossil diagram for site/core 14 (pool).

The depth of water in the current secondary pool (Fig. 16) is more than 2 metres. On
the bottom there is one metre of peat. Of that 75 cm is minerotrophic peat and 25 cm
ombrotrophic Scheuchzeria-Sphagnum majus peat. The peat accumulation ended at the
height of 164.3 m a.s.l.

The central part of the western bog (Bog II) is occupied by a ridge-hollow-pool
mire site, where 30% of the total area is covered by secondary pools, 40% by hollows and
30% by ridges. The ridge vegetation is generally formed by Calluna vulgaris-Sphagnum
fuscum-Cladina spp. community. Hollows are mainly Scheuchzeria-Sphagnum or Sphagnum
dominated.

Two cores from current hollows were studied. In the western kettle, with mineral
bottom heights of 161.5- 162.5 meters above sea level, paludification started from poor
minerotrophic sedge-Scheuchzeria communities. The thin, 0.5-1.0 m, layer of mesotrophic
peats suggests, that the minerotrophic phase with sedge, Scheuchzeria-Sphagnum and
sedge-cottongrass communities was rather short (Fig. 17, 18). Most of the peat deposit in
the western bog is formed of ombrotrophic peat types, and it accumulated in Sphagnum
fuscum or Scheuchzeria-Sphagnum communities.
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The first phase of mire development at the central part of the western bog complex
was dominated by minerotrophic Scheuchzeria-Carex rostrata pioneer community (Fig.
17). Very soon also Sphanum majus and S. papillosum appeared. Minerotrophic peat layer
is 85 cm thick. Changes of a hydrological regime are reflected as a transition to the
ombrotrophic phase, and the wet Scheuchzeria-Sphagnum community was replaced by a
community with Sphagnum fuscum dominance in the moss layer. This phase was probably
rather short as the S. fuscum peat is only 40 cm thick. After that, a secondary Scheuchzeria-
Sphagnum hollow was formed. The thickness of the ombrotrophic hollow peat is 2.1 m.
Some Sphagnum fuscum communities were permanent, and in them originated the pre-
sent hummock ridges (Fig. 12, core 27).

In the western marginal part of the western concentric bog complex the develop-
ment of vegetation (Fig 18) is very similar to the hollow in the central part (Fig. 17). The
minerotrophic phase was perhaps shorter, since only 35 cm of minerotrophic peat was
deposited. The transition to the ombrotrophic phase took place when mire surface had
reached 162.5 m a.s.1. Increase in Sphagnum fuscum and disappearance of minerotrophic
species (Carex rostrata and Warnstorfia fluitans) indicate the transition to the ombro-
trophic phase. The stage with Sphagnum fuscum was probably longer than in the central
part and resulted in the accumulation of 85 cm of peat. The Sphagnum fuscum dominated
hummock community was replaced with Scheuchzeria-Sphagnum dominated hollow com-
munity. During the hollow phase there has been some fluctuation of Sphagna (Fig. 18).
Some Sphagnum fuscum hummocks have not disappeared and still exist.
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Stratigraphy and development of aapamires and minerotrophic watertracks were
studied mainly along transect I, which follows the extensive aapamire formed between
the two concentric bogs (Figs. 11, 12, cores 10, 19, 21 and 28).

The stratigraphy of the aapamire between Bogs I and II was studied in core 28 (Fig.
19). The depth of the peat deposit is 3 metres. Until the topmost 25 cm, vegetation was
dominated by sedges, with Menyanthes trifoliata and Scheuchzeria palustris indicating rat-
her wet conditions. The whole deposit is minerotrophic, but in the topmost 25 cm there
are no typical minerotrophic macrosubfossils. Instead, first S. majus and then S. papil-
losum and S. balticum dominate. In the present vegetation there are no indicators of
minerotrophy in general, but there are patches with Carex rostrata and “windows” with
groundwater flow.

The stratigraphy of an extremely poor aapamire was studied in cores 21 and 19
(Figs. 20, 21). The stratigraphy of core 21 in a Eriophorum vaginatum-Sphagnum balticum +
S. majus flark (Fig. 21) showed that only 1 m on the bottom was undoubtedly minero-
trophic peat. During the minerotrophic phase vegetation was dominated with sedges
and Menyanthes trifoliata, Scheuchzeria palustris indicating wet conditions. In the depth of
1.6 m there was a probably rapid succession into more drier Eriophorum vaginatum-Sphag-
num fuscum community. There accumulated 1 m of Eriophorum vaginatum-fuscum peat.
Only the topmost 0.5 m is accumulated in a wet Eriophorum vaginatum-Sphagnum com-

munity.
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In core 19 the peat layer is only 1.9 m deep (Fig. 21). Typical minerotrophic period
was short, too. Only 40 cm in the bottom is clearly minerotrophic peat. Minerotrophic
Scheuchzeria-Carex community changed into Eriophorum vaginatum-Sphagnum communi-
ties. No Sphagnum fuscum stage was developed.

Core 10 (Fig. 22) is located in a water track in the northern margin of the eastern
concentric bog complex (Bog I). The stratigraphy shows a continuous gradual succession
of this mire site. Up to present time vegetation has been dominated by a minerotrophic
Scheuchzeria-Carex community.

The northeastern part of the Kauhaneva mire system (Aapa II) is elevated 3-5 metres
above Bog I (Fig. 11). It is rather shallow (the peat deposit is from 0.3 to 2 metres) and
looks like an alternation of ombrotrophic and minerotrophic mire sites and plant com-
munities, that is connected with their differentiated ground water supplying. The first
sedge-Sphagnum stripe occurs near coring point 3 along transect I (Fig. 11). The peat
deposit is completely composed of minerotrophic peats in the soligenous part at core 7
(Fig. 11). In that mire site water runoff is directed to the extensive water track between
two central ombrotrophic mire complexes. The following site considered is already at
the ombrotrophic phase of its development. The transition of the mire site has evidently
occurred quite recently on the basis of the thin, about 0.5 m, layer of ombrotrophic peats
on the surface (Fig. 11, cores 8, 9).

The southern part of profile I is occupied by juvenile ridge-hollow mire sites. They
are formed of low ridges with Sphagnum fuscum and S.magellanicum in the bottom layer
(they occupy about 10% of the total area), carpet level communities with S.papillosum
and flood hollows with Sphagnum majus and little amount of S. lindbergii. S. papillosum is
an ombrotrophic species in these conditions. There are no species indicating minero-
trophic conditions in those mire sites. The minerotrophic stage lasted for a short time
there, and it was occupied by poor Scheuchzeria-Carex communities which produced only
50-70 centimeters of minerotrophic peat (Fig. 11, cores 17, 19). Only the southern margi-
nal shallow part of the mire system around Pitkésalo mineral island is occupied by an
oligotrophic Eriophorum vaginatum-Sphagnum papillosum community with a participation
of some minerotrophic species (Carex lasiocarpa, C.magellanica subsp. irrigua, Molinia

caerulea).
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Fig. 22. Macrosubfossil diagram for site/core 10.
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5.1 Flora

About third of the flora in Kauhaneva area consists of species occurring only in a few
quadrats, which is a typical feature in mapping of the flora of areas covering at least tens
of square kilometres. In areas containing different kinds of habitats rather evenly, typi-
cally there are only a few species growing all over the study area (e.g. Suominen &
Varkki 1984, Varkki 1985). In Kauhaneva mires dominate the study area, and therefore
many common species of poor mires grow in every or almost every quadrat, forming a
bimodal distribution.

In the flora of the Kauhaneva mire system boreal features are dominating. Even
though the southern species Carex paniculata has its globally northernmost occurrence
adjacent to the study area (Hultén 1971, Suominen & Varkki 1984) northern species are
typical especially in mire flora. For example Betula nana, Pedicularis sceptrum-carolinum
and Sphagnum lindbergii have a boreal and arctic distribution (Hultén 1971, Isoviita 1970).
Sparganium hyperboreum is at its southern limit in Punttukeidas. It is also clearly conti-
nental (see Hintikka 1963).

A more interesting phytogeographical feature is that there grow both species of
maritime climate, e.g. Sphagnum molle (Heikkila & Lindholm 1988, 1989) and continental
climate, e.g. Carex chordorrhiza, C. globularis, C. loliacea and Ledum palustre (Hintikka 1963).

There are several rare species in the study area. Sphagnum molle is regarded as vul-
nerable in Finland and in Russian Karelia (Rassi et al. 1992, UBautep & Ky3uenos 1996),
and it is defined as a specially protected species in the new nature conservation act of
Finland. Some of the species found in Kauhaneva are regarded as regionally threatened;
Rhynchospora fusca and Juncus stygius are vulnerable, and Poa alpigena, Pedicularis sceptrum-
carolinum, Helodium blandowii, Tomentypnum nitens and Paludella squarrosa in need of mo-
nitoring in the province of Vaasa (Heikkild 1990, Rassi et al. 1992). The records of Rhyn-
chospora fusca, Juncus stygius and Carex panicea were new to their 10 x 10 km grid squares
(see Varkki 1985).
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S. molle is one of the rarest Sphagnum species in Finland. Globally it has an amphiat-
lantic distribution pattern (Flatberg & Moen 1972). In Finland it is growing at its ecolo-
gical and phytogeographical limits, isolated from the main distribution area (Heikkil4 &
Lindholm 1988, 1989). In Finland S. molle is usually found atlawn level, in minerotrophic
sparsely treed short-sedge pine bogs or oligotrophic short-sedge fens. It grows only in
humid areas where the mineral soil is well drained and poor in nutrients. S. molle forms
usually small pure stands, or mixed stands with Sphagnum compactum or S. tenellum (Heikkila
& Lindholm 1988, 1989).

S. molle has been found in almost 30 localities in Finland, most of them in the sout-
hwestern part of Suomenselkd watershed. Greatest deal of the known sites are in nature
reserves. Nevertheless the future of Sphagnum molleis in danger in several of the known
localities. For example pumping up the groundwater from the Pohjankangas esker, threa-
tens to destroy the site of S. molle in the northern part of Kauhaneva (Heikkila & Lindholm
1988, 1989).

S. pulchrum seems to have a rather large ecological amplitude, although in Finland
it is usually regarded as a minerotrophic species (e.g. Eurola et al. 1984, 1990, 1994). In
Elimyssalo in Kainuu S. pulchrum occurs in minerotrophic flark vegetation together with
S. majus, S. jensenii or S. lindbergii (Heikkild et al. 1997). In Kauhaneva S. pulchrum grows
with S. majus and S. papillosum in typical ombrotrophic hollows in the central part of the
ombrotrophic bog. Because its macrofossils have been found only in the top 10 cm of the
peat, S. pulchrum has probably come to Kauhaneva rather late. The recent occurrence
might be due to atmospheric deposition of nitrogen, but there is no direct evidence to
support this hypothesis. S. pulchrum occurs in ombrotrophic bog vegetation also in
Mustaisneva mire in Kauhajoki and Karkikeidas mire in Lauhanvuori national park in
Isojoki (Heikkild & Lindholm 1989). According to Heikkil et al. (1997), vegetation com-
munity with abundant S. pulchrum seems to be rather rare, and they have found only a
couple of referencens to such vegetation types (Osvald 1923, Ruuhijérvi 1960).

5.2 Vegetation and complexes

The mapping of the vegetation was a complicated problem. The defining of the bounda-
ries of site type patterns from aerial photographs and in the field is more or less subjec-
tive, because sharp boundaries between site types are rare. Typically, vegetation is for-
med of continuums where it is difficult to define where one vegetation unit ends and
another begins. However, in a relatively large area with a high number of patterns it is
probable that the relative areas of different site types are approximately correct. Using a
point grid would make it easier to quantify the areas of different site types (see e.g.
Dierssen & Dierssen 1984, Rummukainen 1998).

There is a lot of internal variation within site types, which is reflected by the mul-
titude of different communities in different site types especially in concentric bogs (see
Sjors 1948, Masunr 1965, Masing & Paal 1998). In Finland such an approach has not been
widely applied (see e.g. Paasio 1939), but typically only site type level has been studied.
The study of communities gives much more information on biodiversity, but it is diffi-
cult to apply in large areas.

The general structure of the three concentric bogs in Kauhaneva is typical for the
region; broad, irregularly shaped pools on the flat domes, narrow, linear hummocks and
hollows on steeper slopes surrounding the central plateau and poorly developed minero-
trophic lagg (Eurola 1962, Aartolahti 1965). But there are differences in the extent and
distribution of site types between these three bogs. The bog complexes get smaller and
drier towards west. The centre of the eastern bog is covered with Fuscum hollow bog
with open water pools or mud bottom and Sphagnum hollows. Towards west the open
water pools and mud bottom hollows are replaced with drier site types, e.g. short-sedge
bogs.

The Finnish Environment 489, & & ¢ & o o o o s o s e s s s s e s s e e s e s e e e o s 0 s s e s s e s s e



The site type variation at the eccentric bogs of Kauhaneva is not very diverse. The
most clearly eccentric part is always Sphagnum hollow bog with S. balticum dominating
at the hollows in most of the cases, and Calluna-Fuscum bog at hummaocks. This clearly
eccentric part covers from 13 to 53% of the whole complexes. The rest of the complex is
covered by Calluna-Fuscum bog, paludified pine forest or short-sedge pine fen. Only in
the northenmost eccentric bog, a minerotrophic lagg with different types of fens can be
distinguished.

Aapamires in the southern part of Kauhaneva have not developed string -flark
patterns but are instead rather uniform S. papillosum fens, which is a typical feature for
the southern aapamires (Ruuhijérvi 1960, Eurola 1962). In the central part of the largest
aapamire, a pattern of strings and flarks has developed. This is one of the southernmost
sites in Finland, where a small-scale patterning can be distinguished in aapamires.

In both aapa and bog complexes, when the complex is large enough, a general
structure can be distinguished with large, uniform patches of site types in the central
parts of the complex and smaller patch size at the edges of the complex. In Kauhaneva’s
three concentric bogs the average size of the Sphagnum fuscum bogs with hollows in the
centre varies from 21.3 ha in the Bog I, 41.4 ha in the Bog Il and 16.2 ha in the Bog III. The
patch size at the edges varies from 4.2 ha, to 4.8 ha and to 3.7 ha respectively. In Torronsuo
mire complex, the average size of the patches of Sphagnum fuscum bogs with hollows at
the central parts of the bog complex was 7.3 ha, whereas the average size of the mire site
type patterns at the edges was only 0.3-0.5 ha (Kotiluoto et al. 1996). The differences in
pattern size in the mire margins between Kauhaneva and Torronsuo is due to differences
in the surrounding mineral soil areas. Kauhaneva is surrounded by a very gently sloping
esker, while around Torronsuo there are rather steep bedrock and moraine slopes and
small-scale variation in topography. The size of the few spruce mire patches in Kauhaneva
is similar to those in Torronsuo. In the bog centres there is similar difference which is
mainly due to climatic differences (Aartolahti 1965).

As far as we know, this is a first attempt to actually distinguish the different mire
complexes at site type level. Tolonen (1967) determined minerotrophic and ombro-
trophic parts in numerous mires based on a very large material, but he did not separate
e.g. minerotrophic margins of bogs from actual aapamires. In Kauhaneva, we encounte-
red two types of problems; first how to separate aapamire from a minerotrophic lagg of
a bog, and secondly, how to classify transitional mires, which are somewhere between
minerotrophy and ombrotrophy (Raeymaekers 2000). For example in the case of Aapa II
(Table 4, Fig. 3), the minerotrophic stripe between the two eastern concentric bogs was
considered to be an independent aapamire, since a clear string - flark pattern has been
developed. According to Aartolahti (1965) it is quite usual in North-Satakunta to have
minerotrophic, wet mires combined with the laggs of concentric bog complexes. Similar
structure — minerotrophic stripes defined as aapamires between ombrotrophic bog comp-
lexes — have been observed also in Kananiemensuo in the southern coast of Finland
(Tolonen & Seppa 1994). However, there is no string-flark pattern in the part of Kana-
niemensuo mire defined as an aapamire.

Distinguishing between minerotrophic aapamires and ombrotrophic bogs is not
always easy. Especially in the northern parts of Kauhaneva, aapamires include also ombro-
trophic sites. They seem to be in a transition into ombrotrophy. Similar problems with
transitional mires have been encountered also in other parts of the country. For example
in Kainuu Heikkila et al. (1997) were not able to separate minerotrophic oligo-trophic
sites from ombrotrophic sites on the basis of the field and ground layer composition.
Thus the transition from the minerotrophic to the ombrotrophic habitat is not clear on
the basis of the vegetation data.
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5.3 Natural history

Most of the peatlands in the North-Satakunta region were initiated on land uplift shores
(Aario 1932, Brandt 1948).The initiation time for the Bog I in Kauhaneva is approximately
8 000 “C yrs (8080 =80 BE 7940 £100 BP). Ylimysneva in Parkano, western Finland,
which is situated approximately 30 km east from Kauhaneva, is also approximately 8 000
1C yrs old (8100 +160 BP) (Huttunen 1990). In Kauhaneva 4.5 m of peat and in Ylimys-
neva 2.4 m of peat has been accumulated in 8 000 years.

The general trend in the vegetetation succession of the two concentric bogs in
Kauhaneva has been from sedge dominated, minerotrophic, wet (Menyanthes, Equisetum
fluviatile, Scheuchzeria) communities to ombrotrophic dry hummock or wet hollow com-
munities with different Sphagnum species dominating. This is a well documented trend
in the long-term succession of bogs after the deglaciation in the boreal regions (Aarto-
lahti 1965, Tolonen 1967, Elina 1985, Enuna et al. 1984, 1996, Elina & Kuznetsov 1996,
Foster & Glaser 1986).

The general stratigraphy of bogs of southwestern Finland shows following pha-
ses: the earliest limnic phase with plenty of Equisetum is followed with sedges, after that
Eriophorum vaginatum peat, followed by a phase with tree stumps and at the top Sphagnum
phase (Aario 1932, Aartolahti 1965). In Kauhaneva the development of the two bogs
follows this line, except no tree stumps were detected.

In southern Finland the ombrotrophic phase has started at fairly different times
according to detailed microscopic peat analyses and C* datings: Laaviosuo, Lammi 5620
+ 100 B.P. (450 cm depth), Kaurastensuo, Lammi 3780 + 110 B.P. (360-370 cm), Varrassuo,
Lahti 8600 B.P, Nilkéonsuo, Lohja, ca. 1900 B.P (depth 234 cm), Piilonsuo, Janakkala, ca.
3000 B.E (depth 82 cm), Haukkasuo, Valkeala, ca. 3535 = 85 B.P. (depth 108 cm), Konnun-
suo, Joutseno, ca. 4000 B.I> (depth 148 cm), Munasuo, Pyhtda ca. 3 500 B.P (Aartolahti
1965, Tolonen 1966, 1967, 1968, 1987, Donner et al. 1978, Tolonen & Seppé 1994). Thus it is
evident that different mires experienced the change from minerotrophic to ombro-
trophic stage at very different times, also in a restricted geographical area (Tolonen
1987). A transition into the ombrotrophic stage in a number of mires in Pribelomorskaya
lowland in Russian Karelia and Estonian mires is dated to 6 500-7 000 yrs. BP (Enuna 1971,
Elina 1985, llomets 1992). According to Tolonen (1987) there seems to be a general rule,
that maximum age of the ombrotrophic stage within european peatlands decreases north-
wards.

Scheuchzeria palustris, Sphagnum magellanicum, S. majus and S. papillosum can be re-
garded as “indifferent” species in Kauhaneva, since they often occur in the transition
zone, both in minerotrophic and ombrotrophic peat layers. Also Aartolahti (1965) and
Tolonen (1967) regard S. magellanicum as a typical indifferent plant on the boundary of
the minerotrophic and ombrotrophic phases.

Hollows, which are formed at the places of minerotrophic herb communities, are
called “primary hollows” according to Russian mire reseachers (Bormanosckas-I'nensd
1936). The hollows arising at the place of more dry, ombrotrophic communities are called
“secondary hollows” (Bornanosckas-I'nenad 1936). Both primary and secondary hollows
occur in Kauhaneva. According to Enuna et al. (1984) secondary hollows occur in Karelia
more often than primary ones.

According to Aartolahti (1967) the time of origin of the kermis and hollows in the
raised bogs of south-west Finland vary greatly: Linturahka, Mellil4; 3170 = 105, Pitka-
suo, Urjala; 3220 + 110, Raholansuo, Lieto; 2090 + 105, Heinisuo, Renko, Hameenlinna;
2090 = 105. Nevertheless there seems to be two main periods for the development of
hummocks and hollows, one approximately 3200 and another approximately 2100 “C
years ago.

In Laaviosuo, Lammi, all hollows seemed to be secondary formations and relative-
ly young, with one of the hollows dated to 2320 + 110 B.P. (Tolonen 1987). In plateau peat
bog Munasuo, Pyhtd4, southeastern Finland, hummaock peat was found under large hum-

The Finnish Environment 489, 4 « 4 o o ¢ o 6 o s ¢ o o o o



mocks almost always down to the early wet phases of the mire development. Whereas
all hollows seemed to be secondary hollows and different ages. Oldest hollow was
dated to 1050 + 60 BP (205-210 cm) (Tolonen & Seppé 1994). In another plateau bog,
Punassuo, Perni6 two hollows have been dated to 1940 + 130 BP (130-135 cm) and 1020
+ 120 BP (50-55 cm) (Tolonen & Seppéd 1994). The hollows at the plateau bogs near the
coast seems to be younger than hollows at concentric bogs further north in the interior
of the country (Aartolahti 1967, Tolonen 1987, Tolonen & Seppé 1994).

In several Karelian mires origin of secondary hollows have been dated to 2500 -
3000 yrs BP (Enuna et al. 1984).

5.4 Concluding remarks

The study of a whole mire system and its parts in relation to the system and each other
is needed for planning and evaluation of mire conservation. In addition to the present
work, thorough understanding of the drainage basin of the mire and its functioning, as
well as understanding of the relations of mire fauna to different scales in mires is neces-
sary. In addition to areas and numbers of species, the structure and dynamics of the mire
must be studied (cf. Virkkala et al. 2000, Aapala & Lindholm 1995). The present state and
future development of the mire cannot be understood without knowledge of the deve-
lopment history of it.
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Pedepar

BosorHas cucrema  Kayxanesa: 00JI0THBIE MAaCCHBBI,
PACTHTEIBHOCTb, (JIOpa H JHHAMHKA

Xeiikkuna P, Jlungxonem T., Kysuenos O.J1., Aanana K., Autunua B.K., Jesuxosa T.IO.,
llepenun I1.0.

bonoTHEIE 3KOCHCTEMBI HMEIOT Oonblloe pasHoobpa3ue U cioxHoe crpoenue. [Ipn ux
H3Y4EHUH BBIIENAETCA HECKOJBKO CTPYKTYPHBIX YPOBHE#: OT LIeH0308 (CHHY3HH, acCoLHaNuii)
Jo GonorHeix cucreM (Cajander 1913, lankuna 1959, Masunr 1974). BosnoTHsie cHCTEMBI,
BIJIFOYalOIe OO0JIOTHBIE MAacCCHBBI PAa3HBIX THIIOB, HIMPOKO PACNPOCTPAHEHbl B BOCTOYHOMH
@eHHOCKaHANH. 3[ECh OHH COCTOAT B OCHOBHOM M3 MAacCHBOB, OTHOCSIUHXCH K C(arHOBHIM
om6poTpodHbIM 1 aana Tunam. PacturensHocts 1 ctpatirpadus oMOpoTpodHBIX charHoBEIX 1
aana 6onor @EHHOCKAHANH XOPOILIO H3yUeHB H ONMCAHBI B MHOTOYHC/IEHHBIX MyOMHKAIHAX.,
OzHaxo 10 HACTOSLLETO BpeMEHH c1abo HCCIIEN0BAaHbI TeHE3HC U INHAMHUKA CIIOKHBIX OOJIOTHBIX
CHCTEM.

JlaHHas paboTa ABIAETCS PEe3yNLTaTOM COBMECTHBIX HCC/IENOBaHHH (PUHCKHX M PYCCKHX
6o10TOBEIOB, BBIMONHEHHBIX Ha OonoTHO# cucreme Kayxanwesa mnomaneo 2506 ra,
pacnonokeHHOH B HallMoHalbHOM napke KayxaHnesa-IloxpaHkaHrac B 3anaaHoi OHHIAHANH B
cpeaHebopeansHoi 3oHe. [Ipn npoBegeHnn 3TUX paboT CTABUIKCH 3aHaYH MO COMMKEHHIO M
COTNIACOBAHUIO METOJOB HCCIENOBAaHHUH, TEPMHHOIOTHH M OOBEMY OCHOBHBIX IIOHATHH,
HCTIONB3YEMbIX QHHCKUMHU M PyCCKUMH 0010TOBenaMH. BONBIIHHCTBO MPOTHBOPEUHE B XOZIE
paboTs! OBUIH YCTIENIHO NPEOOJIEHBI, @ HCIIOMHUTEH B3aHMHO 000raTHINCE 3HAHHAMH CBOUX
KOJUIET.

Panee 6puta uccnenoBaHa (uiopa COCYIMCTBIX pPacT€HUH M JINCTOCTEOENBHBIX MXOB
HauMoHanbpHOrO mapka KayxaneBa — IloxbsiHkaHrac ¢ HCIONB30BAHHEM METOAA KBaIpaToB
miomansio 1 km? (Heikkiln 1986), 060611eHHBIE M NONOMHEHHEIE MATEPHAIBI 110 (IOPE BKIIIOYEHEI
B AaHHyI0 paboty. Ha nccinenoBaHHo# TeppuTOpHH BEIABIEHO 173 BHAA COCYMCTBIX PACTEHHI U
68 BH1OB IHCTOCTEGENBHBIX MXOB. UHCIIO BUIOB COCYIUCTHIX pacTeHuii Ha | KM? BapEHPYET OT
30 mo 149, naubonee Oenua duopa kBaparoB, BKIIOUAIOLIMX BEpXOBble GonoTa, a Haubomnee
pasHOoOpa3Ha B MECTaX BEIXOJAMH IPYHTOBBIX BOJ H CH/IBHBIM aHTPOIIOTEHHBIM BO3/ACHCTBHEM.
M3 mxoB Hanbonee xopomo npeacrabneHo pa3Hoobpasue pona Sphagnum, n3 38 BUIOB M3BECTHEIX
B OHHIAHANM, 38eCh BeTpedaeTcs 29 BugoB. B nenom ¢opa 3Toro napka 10BojibHO OeHasd, U3
JOBOJIbHO PEAKMX AJIA 3TOTr0 pernoHa @HHILIHANY ClieqyeT OTMETUTS Takue BUlIel: Rhynchospora
Jusca, Juncus stygius, Pedicularis sceptrum-carolinum, Poa alpigena, Carex panicea, Spargani-
um hyperboreum, Sphagnum molle, Helodium blandowii, Paludella squarrosa w uexotopbie
JpyrHe.

bonornas cucrema Kayxanepa Bkmouaer 14 60M0THBIX MacCHBOB, W3 HHX 10 saBisioTcs
oMOpoTpohHBIMH CharHOBBIMH (3 — KOHLIEHTPHYECKUE MPSL0BO-03€PKOBLIE, 6 — SKCLIEHTPHYECKHE
rpsA0BO-MOYaKHHHBIE, | — KyCTapHUYKOBO-C(hArHOBBIH), @ 4 OTHOCATCS K KOKHOMY BapHAHTY
aama Tumna (sedge aapa mires) co cnabo pa3BUTHIM MukpopensedoM. OMOpOTpOdHEIE THIIBI
MacCHBOB (BEPXOBHKH) 3aHUMAIOT 52% 1uiomaam CUCTEMBI, 8 MUHEpOTpodHbIe (aana) — 48%.
ITo mMatepnanaM aspo)OTOCEEMKH B COYETAHWM C HA3EMHBIMH UCCIIEHOBAHMAMH COCTABJICHA
kapTa 60TOTHEIX yJacTKoB ((aiuii o pycckoil TEpMHHOJIOTHH) BCEH CHCTEMBI, OTIPEIEIEHBI HX
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THNB (110 ki1accuoukarmsam Eurola, Kaakinen 1978, Ruuhijarvi 1983), 2notanu kaxaoro BeLaeNa.
Ha Kayxatesa BEIBA€HO 0K0110 60 THITOB 6OIOTHBIX Y4ACTKOB, YTO CBHAETENBCTBYET O JOBOJILHO
BEICOKOM pa3HO00Opa3HM €ro pacTUTENbHOTO INOoKpoBa. ONHAKO 30eCh INPAKTHYECKH HE
NpeCTaBleHs eBTPO(HBIE THUMBl YYacCTKOB, TaK Kak OONOTO pa3sBHUBAeTCA CpedH MOLIHBIX
necyaHbIX (UIIOBUOIIALHUANBHBIX OTIOKEHHH, YT0 00yCnoBIHBaeT cnabyi0 MHHEPATH3AIHIO
TPYHTOBBIX BOJI, IOCTYTIAIOIIHNX HA €0 MUHEPOTPO(HBIE JaCTH.

bonee nonosunel nnomanu (55-70%) kKOHLUEHTPHYECKHX BEPXOBHKOB 3aHUMAIOT I'PS/I0BO-
03€PKOBBIE U IPAIOBO-MOYAKHHHO-03EPKOBEIE KOMIUIEKCHI (THITHI y4aCTKOB) C MHOTOUHCIIEHHBIMH
BTOPHYHBIMH 03€pkaMH (295), GoNbIIMHCTBO KOTOPBIX HeGonbiiie (MeHee OAHOTO rekrapa). Ha
rpanax H KOUkax B 3THX KOMIUIEKCax IpeodnanaioT KyCTapHHYKOBO-HIIAHHHKOBbIE COOOIIECTBA,
XapaKTepHsle 111 oMbpoTpodHeix 6onoT npuMopckux peruoHos Esponsr. Ha GonpummHcTBE
SKCLIEHTPHYECKHX BEPXOBUKOB 3TOH CHCTEMBI IPAA0BO-MOYaXKUHHEIE KOMILTEKChI 3aHHMAIOT MEHEE
TMOJIOBHHBI X IUIOLIAIH, [TPH 3TOM HapsLy C THITHYHO OMOPOTPOdHEIMU dalHsMH IIMPOKO PA3BUTHI
MENKOOCOKOBO-CarHoBble co Sphagnum papillosum, TpodUUeCKHit CTATYC KOTOPHIX SBIAETCA
JUCKYCCHOHHBIM.

danuanbHas CTpyKTypa Bcex 4 6010THBIX MACCUBOB aala THIIA ABJAETCA CIIOXKHOI, Ha HAX
BblIENEHO 40 TUIIOB €CTECTBEHHBIX 6ONIOTHRIX y4acTkoB (mire sites) H 11 THIOB oCyLIEHHBIX
yuacTkoB. QauuH ¢ BBEIPAXEHHBIM MHKpopenbe(oM (KOYKOBaTO-MOYaXKHHHBIM, PABHHHHO-
MOYa)KMHHBIM) M KOMIUIEKCAaMH COO0IIecTB 3aHUMAOT Ha HUX OT 15 10 30%, Hapangy ¢ HUMH
IIMPOKO PacnpOCTPaHEHBI OCOKOBO-C(arHOBBbIe, MYIHIEBO-CHAarHOBbIE H COCHOBO-TPaBAHO-
ctharHoBbIe THIIB yuacTkoB. Ha oxpafikax aama Gonor umerorcs U omOpoTpodHsie dauuy, a
TaKKe MeJKo3anexHsle 001eceHHbIe Y4acTKH pa3Hoi TpodHocTH. Pycckue GonoTosens! Takue
6010THBIE MacCHBBI HE OTHOCAT K aara THITY, a BBIAENAIOT CaMOCTOATENbHEIH Me30TpOdHBIi
ocoxoBo-carnoBsii Tin (FOpkosckas 1975, Enuna n ap. 1984), uMerouimii cBox 0CoOEHHOCTH
reHe3uca  JanbHeHei AMHAMUKH B CTOPOHY OMGpOTpOdHOCTH.

J1s BeIABICHNS IeHe3uca, cTpaTurpadiu U JHHAMHUKH O0IOTHOMH CHCTEMEI Ha Hell ObLIM
IpONOXKEHEI iBa cTpaTurpaduueckux mpoduis obuieit npoTKeHHOCTbIO 7,7 KM, Ha KOTOPHIX B
29 cxBaxxuHax czenad noapo6Hsli 6GoTaHuYeckuit aHaU3 Topda Mo pyCCKUM METOAHKAM, sl
ABYX NPUJIOHHBIX 00pa3suoB onpexeneH abcomoTHeli Bo3pact no C,,. Ha ocHOBaHMH naHHBIX
6oranndeckoro cocraBsa TOp(OB BEIIONHEHA PEKOHCTPYKIMS JIHHAMHKH PAcTHTENBHOCTH B
OTAeNbHBIX YacTsax Kayxanesa.

I'my6una TopdsHoit 3anexu Ha Kayxanesa gocruraer 4,5 MeTpa, B Hanbomnee ry6okoi
YaCTH CUCTEMbl UMeeTcs ToHKui (20 cM) ciofi canponesns. MOLHOCT CJI0s BEPXOBEIX TOPGHOB
Ha oMmOporpodHBix MaccuBax BapbupyeT or 1,0 mo 2,9 Merpa, MONCTHIAIOLIME MX CIOH
MHHEPOTPO(HEIX (B OCHOBHOM IIEPEXOHBIX ) TOPGHOB UMEIOT TONMHUHY ot 0,5 0o 2,7 MeTpa. D10
CBH/IETENILCTBYET O Pa3HOM LTHTEILHOCTH MHHEPOTPOdHOI U oMOpoTpodHO#i cTaauii pa3BUTHA B
PasNIHYHBIX YacTAX CHCTEMBL. I ITyOHHbI TOp(sIHOH 3ae)H ox OXHUM UCCIEA0BAHHBIM MACCHBOM
aamna Tina BapsHpyHoT oT 0,5 5o 3,0 MeTpoB, B psAle CKBa)XKUH 3[€Ch BEPXHUE CIIOH 3aIIexKH (10
my6unsr 1,0 — 1,5 Merpa) cioxeHsl MymuieBo-carHoBsIM U carHOBBIM Topdamu, He
COAepXKaIlMX OCTAaTKOB THIMYHO MMHEPOTPO(HEIX BHIOB, HO HYacTO CO 3HAYHTENbHLIM
KOJIUYECTBOM OCTaTkoB Sphagnum papillosum. Takue Topda 1 OTIOKHBIIHE HX MaJIe0Cc000IIECTBA
6b1TH HaMHM OTHECEHBI K ONUIOTPOGMHBIM (Me300JIUroTpodHLIM MO pycckoii Tumonoruu). B
JanbHejineM TpebyeTcs NpoBeAeHHE CIIEHHANBHEIX HCCIENOBaHU MO BHIABIEHHIO KPHTEPUEB
pasrpaHHueHHst oOMOPOTPO(dHEIX 1 MUHEPOTPO(HBIX MECTOOOUTAHMIA B pa3MMYHBIX KIIAMATHYECKHX
ycnoBusax @eHHOCKaH UM H B IPYTHX pErHOHaX.

VYcraHOBNIEH 3HaYHTENBHBIR YKIOH IMOBEPXHOCTH 0O0JIOTA C ceBepa Ha IOT M IOro-3amaf,
nepenaj BEICOT cocTaBiseT 15 merpos. O6pa3oBaHue HEHTPaILHO# YacTH cucTeMbl Kayxanesa
Hadanock c 3a0o0mayMBaHMA JBYX IUIOCKHX JeNpeccHi, 3aHATBIX B HACTOsNIEE BpeMs
KOHLIeHTpHu4ecKkuMH BepxoBukamu I u I1. B nientpe BocTouHOH KOTI0BUHEI (BepXoBHK I) okono §
000 nert nazan (7940 + 110 n.1., LU-3417) cymiecrBoBann He6GoMbIIOH MENKOBOXHBIMH BOJOEM C
3apocisaMu Equisetum fluviatile u ¢ yuactueM Typha sp., Schoenoplectus lacustris, Potamoge-
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ton sp., Scorpidium scorpioides, Calliergon giganteum. MenkoBoaHas cragus Obuia
KpaTKOBpPEMEHHOH, MOl COBPEMEHHOH 1IeHX1epHeBo-c(harHoBoii MOYa)XKHHOH OHA CMEHHJIACh
BaxTOBO-C()arHOBBIMH, a 3aT€M OCOKOBO-C(harHOBEIMH coolIecTBamMu. MuHepoTpodHas cTagus
Pa3BUTHS B 3T0if 4acTH 6onota Obla JOBOJBHO LITHTENBHOH, 3A€CH OTJIMKIIOCH 1,5 M IepexXoAHbIX
topdoB. OMOpoTpodHas craaus HaYaNack ¢ LeHXuepHeBo-CharHoBbIX COOOIECTB, KOTOPEIE H
3aHHUMAIOT 3TH NEpBUYHBIE MOuYaXHHBI. Cl0ii BepX0oBBIX TOpdoB noa HUMH coctapiset 3,0 M.

Ha ceBepo-3amajHOM Kparo 3TOT0 BEepXOBHKa OBIIO BEIIOIHEHO NapainienbHoe OypeHue
Ipsiibl, MOYXHHBI M BTOPHYHOTO O3€pKa. 31eCh OTCYTCTBYET MEJKOBOAHAS CTaausi H
3abonaynBaHKe Hauanoch ¢ 0cokoBo-charHOBEIX (Sphagnum sect. Subsecunda) coobuecTs.
Ipunounslii cnoit Topdha umeer Bospact 8080 £ 80 n.u. (LU-3416). MunepotpodHas cragus
10J BCEMH 3JIEMEHTaMH MUKpopelbeda Obl1a TOBONBHO KPATKOBPEMEHHOM, CII0H NepeX0qHbIX
TopdoB uMeeT MolHOCTs 75-100 cM. OMGpoTpodHas cTagus HAYANACh TOCHE PE3KOH CMEHE
YCIJIOBUH YBIIaXXHEHHS C paCpOCTPAHEHH KOUKOBEIX COOOILECTB co Sphagnum fuscum Kak 1noj
COBPEMEHHBIMH IPSIAMH TAK ¥ MOYa)KHHAMH. MOLUHOCTH €105 pycKkyM-Topda noJ MOUaUHOH
coctaBnser 1,25 M, TONbKO no3gHee 31ech COPMHPOBANUCH BTOPUYHBIE LIEHXIIEPHEBO-
cdarHoBele MOYaKHHBIL. McclenoBaHHOE 03epKO UMEET CloH BOIBI OKOJIO 2,5 MeTpa, oI HUM
JISKHT 25 CaHTUMETPOBBIH €110} 1WeiixuepueBo-charHoBoro BEpXoBoro Topda, oACTHIAEMOTo
75 cM macToM nepexoaHbix Tophos. OHo 06pa3oBanock Ha MECTE EPBHYHO MOYAaXHHBI, YTO
XapaKTepHO /s TAKHX O3€PKOB Ha BEPXOBBIX O0NOTaxX B pa3nHyHbIX peruoHax Espasuu.

DOpMHpPOBaHHE BTOPOr0 HCCIIEJOBAHHOTO KOHLIEHTPUYECKOTO BEPXOBHKA HAYaJoOCh B
IJIOCKOH KOTJIOBHHE C OCOKOBO-ILEHXLIEPHEBBIX coobuiecTB, MUHepoTpodHas cragus Obuia
JIOBOJILHO KpaTKOBPEMEHHOH, 3a 3T0 BpeMs oTnoxuioch ot 40 no 80 cMm nepexomHsIx TOpdoOB.
Bo Bcex HccnenoBaHHBIX 34eCh MOYaXKHMHAX OMOpOTpodHAs cTaaus Hayanach MoCie pPe3KOro
YMEHBILEHHUS YBIAXXHEHHS C PaClpOCTPAHEHUs KOYKOBBIX NMyIIHLEBO-CharHoBuIx (Sphagnum
fuscum) coobuiects, koTopsie oTnoxkuau ot 50 1o 80 cM dyckym-Topoda. [Tocne storo Ha done
MyIIHIEBO-CarHOBBIX COOOLIECTB 3A€Ch Hayanoch (GOpMHUpOBaHUE IPAJOBO-MOYAKHHHBIX
KOMILIEKCOB CO BTOPHYHBIMH MOYa)KHHAMH. DTH LIeHX1epHeBo-Cc(HarHoBble MOYaXKHHBI JOBOJIBHO
CTapble, MOLIHOCTB €105 MOYaXKHHHBIX TOP(OB JOCTUraeT B HUX ABYX METPOB.

MaccuB aana THUna, pacmoOKEHHBIHI MEXJIY 3THMH BEPXOBHKAMH, HMEET MOLUHOCThL
Top¢siHO# 3anexu 10 3 MeTpoB. IIpUIOHHBIE CIOM 3aTIEKH CIIOKEHBI OCOKOBBLIM U OCOKOBO-
meAX1EepUEBLIM MEPEXOAHEIMA TOp(haMH, KOTOpble B OONBIIMHCTBE CKBAXHH MEPEKPHITHI
MyMIHIEBO-CHAarHOBBIMH U c(harHoBbIMH TopdhamMu pa3HOH MOLTHOCTH, ABIAIMIUXCA COTIIACHO
pycckoii knaccudukanuy BepxoBsIMU. TONBKO HalM4Ke B UX COCTaBe OCTATKOB Sphagnum pa-
pillosum no3BoJsIET YCI0BHO OTHECTH OTIOKHUBILIHE HX COOOIIECTBA K ONMHTOTPOPHBIM 110 HHHCKOH
THITOJIOTHH.

KomrnekcHble HeenenoBaHus (Qropbl, pacTUTENbHOCTH 1 cTpaTurpadyu 6010THOM CHCTEMBI
KayxaHeBa n1o3BonuiIn yCTaHOBHTH GolbIIoe pa3HOOOpa3ue ee pacTUTENLHOTO MTOKPOBA, BEICOKYIO
NIPUPONOOXPaHHYIO 3HAYUMOCTB A7 3anagHod OuHmstHuu 1 BocTo4Hoi denHockanauu. [Toa-
pOOHBIE PEKOHCTPYKLIMH CYKLECCHH MaeopacTUTENEHOCTH MO3BOIMIM YCTAHOBHTE OONbLIOE
CXOJICTBO B JMHAMHKE BEPXOBBIX 60s0T 3anagHoi OuunsaHaun 1 Ha nobepexse bemoro Mops B
Poccuu.

Pabora BeinonHeHa B pamkax @unnsHicko-Poccuiickoil nmporpamMMel Mo Hay4HO-
TEXHHYECKOMY COTPYHHYECTBY B 001aCTH OXpaHEl okpyxatoleii cpeapl o npoekty «CTpykrypa
1 paCTHTENBLHOCTb OONOTHBIX 3KOCHCTEM BOCTOYHOH DEeHHOCKaHIMH 1 MX OXpaHa.», (1993-1996),
¢uHaHcupoBasiieMcss MHHHCTEPCTBOM OKpYXatolleit cpefbl OUHIAHAMH H MUHHCTEPCTBOM
3KONOTMM W TPHPOAHBIX pecypcoB PecnyOGnuku Kapenus. ABTOpb BbIpaXalT CBOIO
NPU3HATENBHOCTD 33 NMOJAEPKKY HUCCIEAOBAaHUI U MOCTOSHHBIA HHTEpeC K HamuM paboram
npodeccopy Payno Pyyxuspsu.
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Appendix 1. Vascular plant and bryophyte species found in Kauhaneva-Punttukeidas. The figures show the number of | square
kilometre quadrats with records of each species. The total number of quadrats was 34.

Vascular flora of Kauhaneva-Punttukeidas

Achillea millefolium
Achillea ptarmica
Agrostis canina
Agrostis capillaris
Alchemilla monticola
Alnus glutinosa

Alnus incana
Alopecurus aequalis
Alopecurus geniculatus
Andromeda polifolia
Angelica sylvestris
Antennaria dioica
Anthoxanthum odoratum
Arctostaphylos uva-ursi
Athyrium filix-femina

Betula nana

Betula nana x pubescens
Betula pendula

Betula pubescens

Calamagrostis canescens
Calamagrostis epigejos
Calamagrostis purpurea subsp. phragmitoides
Calamagrostis stricta

(alla palustris

Callitriche palustris

Calluna vulgaris

Caltha palustris

(alystegia sepium subsp. sepium
Carex acuta

Carex aquatilis

Carex brunnescens var.brunnescens
(arex canescens

Carex chordorrhiza

Carex diandra

Carex dioica

Carex echinata

Carex globularis

Carex lasiocarpa

Carex limosa

Carex loliacea

Carex magellanica subsp. irrigua
Carex nigra subsp. nigra

Carex ovalis

Carex paniculata

Carex pauciflora

Carex rostrata
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Cerastium fontanum
Chenopodium album
Cirsium helenioides
Cirsium palustre
Convallaria majalis
Crepis paludosa
Dactylorhiza maculata
Deschampsia cespitosa
Deschampsia flexuosa
Drosera anglica
Drosera rotundifolia
Dryopteris carthusiana

Elymus repens

Empetrum nigrum subsp. nigrum
Epilopium angustifolium
Epilobium palustre

Equisetum fluviatile

Equisetum palustre

Equisetum sylvaticum
Eriophorum  angustifolium
Eriophorum vaginatum

Festuca ovina

Festuca pratensis

Festuca rubra subsp. rubra
Filipendula ulmaria
Frangula alnus

Galeopsis bifida

Galium palustre

Galium trifidum
Geranium sylvaticum
Gymnocarpium dryopteris

Hieracium pilosella
Hieracium sylvatica
Hieracium umbellata
Huperzia selago

Juncus articulatus var. articulatus
Juncus bufonius

Juncus bulbosus

Juncus conglomeratus

Juncus effusus

Juncus filiformis

Juncus stygius

Juniperus communis
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Ledum palustre
Leontodon autumnalis
Leucanthemum vulgare
Linnea borealis

Luzula multiflora
Luzula pilosa

Luzula sudetica
Lycopodium annotinum
Lycopodium clavatum
Lysimachia thyrsiflora

Maianthemun bifolium
Melampyrym pratense
Melampyrym sylvaticum
Menyanthes trifoliata
Molinia caerulea
Moneses uniflora

Nymphaea tetragona
Orthilia secunda

Paris quadrifolia
Pedicularis palustris

Pedicularis sceptrum-carolinum

Phalaris arundinacea
Phleum pratense
Phlox paniculata
Phragmites australis
Picea abies

Pinus sylvestris
Plantago major

Poa alpigena

Poa annua

Poa pratensis
Polygonum aviculare
Polygonum viviparum
Populus tremula
Potentilla erecta
Potentilla fruticosa
Potentilla palustris
Pyrola chlorantha
Pyrola minor

Ranunculus acris

Ranunculus repens
Rhynchospora alba
Rhynchospora fusca

Rubus arcticus

Rubus chamaemorus

Rubus saxatilis

Rumex acetosa subsp. acetosa
Rumex acetosella

Rumex longifolius

Salix aurita

Salix aurita x repens
Salix caprea

Salix cinerea

Salix lapponum

Salix myrsinifolia
Salix myrtilloides
Salix pentandra

Salix phylicifolia
Salix repens
Scheuczeria palustris
Sedum acre

Solidago virgaurea
Sorbus aucuparia
Sparganium hyperboreum
Sparganium minimum
Spergula arvensis
Stellaria graminea
Stellaria media

Taraxacum spp.
Trichophorum cespitosum
Trientalis europaea
Trifolium repens
Tripleurospermum  inodorum

Utricularia intermedia

Vaccinium microcarpum
Vaccinium myrtillus
Vaccinium oxycoccos
Vaccinium uliginosum
Vaccinium vitis-idaea
Veronica chamaedrys

Vicia cracca

Viola canica subsp. montana
Viola epipsila

Viola palustris
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Bryophyte flora of Kauhaneva-Punttukeidas

Aulacomnium  palustre

Brachythecium rivulare
Bryum weigelii

Calliergon cordifolium
Calliergon stramineum
Calliergonella cuspidata
Campylium protensum
Ceratodon purpureus
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Dicranella cerviculata
Dicranum fuscescens
Dicranum majus
Dicranum polysetum
Dicranum scoparium
Dicranum undulatum Brid.

Fontinalis antipyretica
Funaria hygrometrica

Helodium blandowii
Hylocomium splendens

Paludella squarrosa
Plagiomnium ellipticum
Plagiothecium denticulatum
Pleurozium schreberi
Pohlia nutans
Polytrichum commune
Polytrichum juniperinum
Polytrichum piliferum
Polytrichum strictum
Pseudobryum cinclidioides
Ptilium crista-castrensis

Racomitrium fasciculare
Racomitrium microcarpon
Rhizomnium punctatum
Rhytidiadelphus triquetrus

Sphagnum angustifolium

Sphagnum annulatum var. porosum
Sphagnum auriculatum var. inundatum

Sphagnum balticum
Sphagnum centrale
Sphagnum compactum
Sphagnum cuspidatum
Sphagnum fallax
Sphagnum fimbriatum
Sphagnum flexuosum
Sphagnum fuscum
Sphagnum girgensohnii
Sphagnum lindbergii
Sphagnum magellanicum
Sphagnum majus
Sphagnum molle
Sphagnum nemoreum
Sphagnum obtusum
Sphagnum papillosum
Sphagnum platyphyllum
Sphagnum pulchrum
Sphagnum riparium
Sphagnum rubellum
Sphagnum russowii
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Sphagnum squarrosum
Sphagnum subsecundum
Sphagnum tenellum
Sphagnum teres
Sphagnum warnstorfii
Splachnum ampullaceum
Splachnum luteum

Tetraphis pellucida
Tomentypnum nitens

Warnstorfia exannulata
Warnstorfia fluitans
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Appendix 2. Distribution of vascular plants and bryophytes in Kauhaneva-Punttukeidas in one square km grid. Small dots show sparse

occurrence, large dots rather abundant occurrence and filled squares abundant occurrence.
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Appendix 3. Vegetation descriptions of sample plots using Karelian mire research methods along the transects | and I1. For the location of the
plots see Figs. 3, 11 and 12.

Nutrient status
Number of description
Elements of microrelief
% of element

Pinus sylvestris

Betula pubescens
Salix aurita
Salix phylicifolia

Andromeda palifolia
Betula nana
Calluna vulgaris
Empetrum hermaphroditum
Empetrum nigum
Ledum palustre
Vaccinium microcarpum
V. oxycoccos

Salix repens

V. vitis-idaea

V. uliginosum

Sheuchzeria palustris
Eriophorum angustifolium
E. vaginatum
Trichophorum cespitosum
Rynchospora atha

(Carex canescens
C echinata

C globularis

(. lasiocarpa

C fimosa

(. magellanica
C nigra
C.pauciflora

(. rostrata

Molinia caerulea

Drosera anglica

D. rotundifolia
Menyanthes trifoliata
Potentilla erecta
Rubus chamaemorus
Utricularia intermedia

Calliergon stramineum
Drepanacladus fluitans
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Nutrient status
Number of description

Elements of microrelief
% of element

Aulacomnium palustre
Dicranum bergerii
Dicranum sp
Pleurozium schreberi
Pohlia nutans
Polytrichum commune
Polytrichum strictum

Sphagnum angustifolium
§. baiticum

§. compactum
S. cuspidatum
§. fallax

§. fimbriatum

§. fuscum

S. lindbergii

§. magellanicum
§. majus

S. molle

§. nemoreum

§. papillosum

§. pulchrum

S. rubellum

S. russowii

§. tenellum

Cephalozia sp
Hepaticae sp
Mylia anomala

Cetraria ericetorum
Cetraria islandica
(fadina alpestris
Carbuscula
(. fimbriata
C mitis
(. squamosa
(. stygia
Cladonia coccifera
€ comuta
(. deformis
C gracilis
C subfarina
(. subfurcata
C sulfurina
C. unciafis
(ladina spi
sp2
Algae
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Nutrient status
Number of description
Elements of microrefief
% of element

Pinus sylvestris

Betula pubescens
Salix aurita
Salix phylicifolia

Andromeda polifolia
Betulanana

Calluna vulgaris
Empetrum hermaphroditum
Empetrum nigrum
ledum palustre
Vaccinium microcarpum
V. oxycoccos

Salix repens

V. vitis-idaea

V. uliginosum

Sheuchzeria palustris
Erisphorum angustifolium
E. vaginatum
Trichophorum cespitosum
Rynchospora alba

(arex canescens
C echinata

C globularis

C lasiocarpa

C limosa

C magellanica
C nigna
Cpauciflora

C rostrata

Molinia caerulea

Drosera anglica

D. rotundifolia
Menyanthes trifoliata
Potentilla erecta
Rubus chamaemorus
Utricularia intermedia

(alliergon stramineum
Drepanocladus fluitans
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Nutrient status
Number of description
Elements of microrelief
% of element

Aulacomnium palustre
Dicranum bergerii
Dicranum sp
Pleurozium schreberi
Pohlia nutans
Polytrichum commune
Polytrichum strictum

Sphagnum angustifolium
§. balticum
§.compactum
§. cuspidatum
§. fallax

§. fimbriatum

S. fuscum

§. lindbergii

§. magellanicum
S. majus

§. molle

§. nemoreum

S. papillosum
S.pulchrum

S. rubeflum

S. russowii

§. tenellum

(ephalozia sp
Hepaticae sp
Mylia anomala

(etraria ericetorum
(etrariaislandica
Cladina alpestris
Carbuscula
(. fimbriata
(. mitis
(. squamosa
(. stygia
(ladonia coccifera
C comuta
(. deformis
C gracilis
C subfarina
( subfurcata
Csulfurina
C uncialis
(ladina sp!
spl
Algae
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Nutrient status

Number of description 3
Elements of microrelief —
% of element 10

Pinus sylvestris ]

Betula pubescens
Salix aurita
Salix phylicifolia

Andromeda polifolia |
Betula nana 2
Calluna vulgaris )]
Empetrum hermaphroditum
Empetrum nigrum

Ledum palustre

Vaccinium microcarpum

V. oxycoccas

Salix repens

V. vitis-idaea

V. uliginosum 2

L

T

.
L
Al
-+
¥
-

el

Sheuchzenia palustris

Eriophorum angustifolium
E.vaginatum 1
Trichophorum cespitosum i
Rynchospora alba

(arex canescens

Cechinata

C globularis

C lasiocarpa

C.limosa

(. magellanica

Cnigra

Cpauciflora |
(. rostrata

Molinia caerulea

Drosera anglica

D. rotundifolia |
Menyanthes trifoliata

Potentilla erecta

Rubus chamaemorus

Utricularia intermedia

(alliergon stramineum
Drepanocladus fluitans
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Nutrient status
Number of description
Elements of microrelief
% of element

Aulacomnium palustre
Dicranum bergerii
Dicranum sp
Pleurozium schreberi
Pohlia nutans
Polytrichum commune
Polytrichum strictum

Sphagnum angustifolium
§. balticum

§. compactum
§. cuspidatum
§. faltax

§. fimbriatum

§. fuscum

§. lindbergii

§. magellanicum
S. majus

§. molle

§. nemoreum

S. papillosum
S.pulchrum

S. rubellum

§. russowii

§. tenellum

(ephalozia sp
Hepaticae sp
Mylia anomala

(etraria ericetorum
(etraria islandica
(ladina alpestris
Carbuscula
(.fimbriata
C. mitis
(. squamosa
(. stygia
(ladonia coccifera
(. comuta
(. deformis
C gracilis
(. subfarina
(. subfurcata
(. sulfurina
C. uncialis
(ladina sp!
sp
Algae
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Nutrient status

Number of description 24 A
Elements of microrelief —~ e~
% of element 20 8015

Pinus sylvestris |
3m

Betula pubescens

Salix aurita

Salix phylicifolia

Andromeda polifolia o
Betula nana 2
Calluna vulgaris 2
Empetrum hermaphroditum
Empetrum nigrum

Ledum palustre

Vaccinium microcarpum

V. oxycoccos

Salix repens

V. vitis-idaea

V. uliginosum I

— e - A

Sheuchzeria palustris |
Eriophorum angustifolium

E. vaginatum 1 1
Trichophorum cespitosum [
Rynchospora alba |

Carex canescens

(. echinata

(. globularis

(. lasiocarpa

(. limosa |
(. magellanica

Cnigra

Cpauciflora

C. rostrata

Molinia caerulea

Drosera anglica I
D. rotundifolia | I
Menyanthes trifoliata

Potentillaerecta

Rubus chamaemorus 2
Utricularia intermedia

Calfiergon stramineum
Drepanocladus fluitans
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Nutrient status

Number of description 24
Elements of microrelief —
% of element 10

Aulacomnium palustre

Dicranum bergerii +
Dicranum sp
Pleurozium schreberi 1

Pohlia nutans
Polytrichum commune

Polytrichum strictum +
Sphagnum angustifolium |
§. balticum

§.compactum

S. cuspidatum

§. fallax

S. fimbriatum

S.fuscum 4
§.lindbergii

5. magellanicum

S. majus

S.molle

§.nemoreum 1
S.papillosum |
S.pulchrum

S.rubellum +
S. russowii

§.tenellum

(ephalozia sp
Hepaticae sp
Mylia anomala |

Cetraria ericetorum
(etraria islandica
(ladina alpestris
C.arbuscula |
C. fimbriata
C. mitis
{.squamosa
(. stygia 1
(ladonia coccifera
C.cornuta
C. deformis
(. gracilis
(. subfarina
C.subfurcata
C.sulfurina
(. uncialis
Cladina spl
spl
Algae
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developed from minerotrophic fens into a diverse system of bogs and aapamires.

Kauhaneva mire system, covering more than 2500 hectares, has mainly been protected
as a part of Kauhaneva-Pohjankangas national park since the year 1982. However, the
sustainability of the ecosystem is threatened by several factors: All the marginal parts
of the mire are not included in the national park, and there are ditches excavated to
improve timber growth, covering ca. 300 hectares of the mire margins. In some 20% of
the margins, the ditches prevent the waters from adjacent mineral soil to flow to the
mire along their natural courses. In the mineral soils surrounding the mire there are
extensive clearcuts without any buffer zone against the protected mire. On the
northeastern margin of the mire there is a groundwater pumping station, which has

decreased groundwater seepage in the mire from the year 1993.
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