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SUMMARY

Patches of intermediate fen, dominated by Molinia caerulea, Trichophorum cespitosum and Loeskypnum
badium and resembling low aapa mire strings (lawn strings), were found on a sloping rock outcrop near the
summit of Koitelainen Hill, central Finnish Lapland. Using eighteen 56-cm diameter plots and NMS-
ordination we compared the vegetation of the patches to that of (A) corresponding larger fens belonging to a
well-known north-Finnish mire site type Loeskypnum badium fen, (B) to that of narrow seepage soaks
dominated by Warnstorfia sarmentosa, and (C) to that of a local heath patch. Ordination of the sample plots
suggested a ‘horizontal gradient’ (general wetness) and three ‘vertical gradients’ (1: stability of the water
regime; 2: poor-rich species; 3: frost action). Species richness increased along both the horizontal and the
vertical gradient, from wet seepage areas to drier Loeskypnum badium fens, to intermediate fen patches and
finally to the heterogeneous heath patch. We regard the fen patches of Koitelainen as belonging to an
ecologically extreme group, the water-fluctuating lawn-fens. The water-fluctuating lawn-fens are
characterised by a thin peat layer with high humification degree, caused by intermittent aeration during
drought periods, as well as by the specific community composition, which is evidently partly structured by
the seasonal drought tolerances of individual fen species.
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INTRODUCTION

Intermediate fens are transitional between poor fens
and rich fens, and they are highly characteristic of
boreal in contrast to nemoral areas (Sjors 1952,
Rydin et al. 1999, Sjors & Gunnarsson 2002).
Loeskypnum badium fen (Eurola et al. 1984, 1995),
belonging to intermediate fens, is a Finnish mire site
type originally described by Ruuhijérvi (1960)
(Drepanocladus  badius  Braunmoor-Weissmoor)
from northern Finland. Vegetation of this type
usually occupies only small areas, being
characteristic of gently sloping sites in fens in areas
with relatively infertile (siliceous etc.) bedrock
(Ruuhijarvi 1960). We noticed patches of vegetation
resembling Loeskypnum badium fen, dominated by
Molinia caerulea, Trichophorum cespitosum and
Loeskypnum badium and resembling low aapa mire
strings (lawn strings), in an unusual locality on a
sloping rock outcrop near the southernmost summit
of Koitelainen Hill. The term patjasuo (translation
‘mattress mire’) was recently suggested for mire
patches on sloping rock outcrops in Finland
(Kaakinen et al. 2008), but published descriptions of
the vegetation and its relationships to other
vegetation seem to be lacking.

The first aim of this paper is to describe the plant
community of the fen patches on the rock outcrop
(hereafter ‘rock’) and to compare it to 1: local
Loeskypnum badium fens (hereafter ‘fen’); 2: small-
sized Warnstorfia sarmentosa seepage areas
(hereafter ‘seep’) occurring among Loeskypnum
badium fens; and 3: to a local heath patch (hereafter
‘heath”). We also compare the vegetation of these
fen patches to that described elsewhere in north
Fennoscandia. Secondly, we ask what vegetation
gradients the ordination of sample plots suggests
and how are the altitude, peat thickness and species
richness reflected in the sample plot ordination.

METHODS

Study area

Koitelainen Nature Reserve (43,938 hectares), part
of the Natura 2000 Ramsar area ‘Koitelainen
Mires’, lies in the northern boreal forest zone
(Hamet-Ahti 1981). Within the mire zone and
section division of North Fennoscandia (Eurola &
Vorren 1980), Koitelainen belongs to the NBs
(Northern Boreal south) mire zone and to the
relatively  continental ~Ledum  section, and



specifically to its large eastern Ledum palustre-
Carex laxa subsection (aapa mire subsection) east of
the Fennoscandian mountain range (Figure 1).
However, the abundance of Calluna vulgaris at
higher altitudes on some parts of Koitelainen Hill
indicates some local hygric oceanicity characteristic
of higher altitudes (Eurola et al. 1982, Eurola &
Kaakinen 1982, Eurola et al. 1991, Mikkonen-
Kerdnen 1986, Paasovaara 1986) and/or it may be
linked with the mafic bedrock type as shown by
Laine & Nurmi (1971) in northern Lapland (West
Inari). The bedrock of the Koitelainen area belongs
to the Fennoscandian shield, and is composed of a
mafic bedrock type (Mutanen 1997) which is
suitable for rather demanding plant species. Mean
annual temperature of the area (1931-1960) is -
0.5 °C, mean temperature in January is -13 °C, mean
temperature in July is +14 °C and mean absolute
minimum temperature (1931-1960) is -38°C
(Alalammi 1987). Annual precipitation (1931-1960)
is 550-600 mm, solid state precipitation as
percentage of total precipitation is 45-50 %,
duration of snow cover on open ground (1954/55—
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1972/73) is 210 days (seven months) in a year and
the greatest winter snow depth in forests (1921-
1960) is 80-85 cm (Alalammi 1987).

Koitelainen Hill (420 m a.s.l.) and the flat areas
around it are situated in the municipality of
Sodankyld in central Finnish Lapland, between the
rivers Luiro and Kitinen. Aapa mires cover 60 % of
the nature reserve, rich fens 3 % and boreal natural
forests 24 %. The aapa mires around Koitelainen
Hill are located at about 250 m a.s.1.

Koitelainen Hill itself is a hilly, stony and rocky
area eight kilometres long and, at most, four
kilometres wide (Figures 2, 3). The highest summits
are half-vegetated and half-open, partly due to the
abundant occurrence of rock outcrops and stones,
although their positions in relation to altitudinal
zones (belts) (Haapasaari 1988, Eeronheimo et al.
1992) have not been determined by specific
vegetation studies. Various woodlands rich in
mountain birch (Betula pubescens ssp. czerepanovii)
occur in parts of the summit areas. The forest
vegetation on the slopes of Koitelainen has not been
studied either, but a variety of the boreal forest types
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Figure 1. Location of Koitelainen Hill (®), other localities mentioned in the text (x), the mire zone and
section division of Eurola & Vorren (1980) and the area with the sample plot material from sloping lawn
fens (SI) of eastern Finland (Havas 1961). Mire zones: SB = Southern Boreal, MBs = Middle Boreal south,
MBn = Middle Boreal north, NBs = Northern Boreal south, NBn = Northern Boreal north, HA =
HemiArctic. Mire sections: Ia = maritime Dicranum groenlandicum-Sphagnum imbricatum subsection, Ib =
maritime Sphagnum imbricatum subsection, Ila = maritime Racomitrium lanuginosum section, IIb
northeastern subsection of section II without R. lanuginosum, III = transitional section, IVa = western
subsection of the continental Ledum palustre section, IVb = eastern, continental Ledum palustre-Carex laxa
subsection of the aapa mire subsection.
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Figure 2. Koitelainen Hill, surrounding aapa mires and the locations of sample plots. The sides of the grid
squares are 2 kilometres long, so that each square corresponds to 4 km?.
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Figure 3. General view of Koitelainen Hill, looking south-west from the Keskilaki summit towards the
Isolaki summit. The trees behind the foreground boulders are mountain birch, and there is a sloping fen (the
Isolaki Fen) on the opposite slope. August 1986. All photos by Jarmo Laitinen.

of northern Finland (Kalela 1961) are present.
Locally, e.g. south of the top of Isolaki, there occur
sparsely treed (pine) Calluna vulgaris heaths with
Tofieldia pusilla, Pinguicula vulgaris,
Trichophorum  cespitosum, Antennaria dioica,
Festuca ovina, Diphasiastrum alpinum and Carex
vaginata (cf. Mikkonen-Kerdanen 1986). Small mires
on the slopes and saddles of the summit areas of
Koitelainen Hill are largely intermediate lawn fens
(mostly Loeskypnum badium fen with small areas of
Paludella spring fen). Poorer fens occur in small
depressions (e.g. mud bottom flark fen with thin
peat, dominated by Trichophorum cespitosum). The
richest mire vegetation is represented by Sphagnum
warnstorfii fens, Campylium stellatum fens and
gently sloping rich pine fens. At lower altitudes
(Kainalomukka area) there are herb-rich birch-
spruce mires and some herb-rich forests with thin
peat (according to the classifications of Eurola et al.
1984 and Eurola et al. 1995).

Fieldwork and nomenclature
Seventeen circular sample plots (56 cm diameter,
0.25 m?) were recorded during a trip to Koitelainen

during 5-10 August 1986, and one sample plot was
studied in September 1985 (Table 1, Figure 2). A
small sample-plot size was used to compare the
species composition and richness of vegetation
patterns of very different sizes. Metallic circles were
placed in homogeneous vegetation patches (fen
patches on rock outcrops, Warnstorfia sarmentosa
seepages) or in small-scale vegetation patterns
(Loeskypnum badium fens, Calluna-Trichophorum
heath). The percentage cover was estimated by eye.
Some plant specimens were gathered for checking
the identification of species, and they were
determined later (2009) in the herbarium of Oulu
University (OULU). Tauno Ulvinen determined the
less-known moss Oncophorus elongatus (Hedenés
2005, 2006, Ulvinen 2009) and some other moss
and vascular plant specimens. Pekka Halonen
determined lichen specimens. The Oncophorus
elongatus specimen is deposited at OULU. The
nomenclature of bryophytes follows Ulvinen et al.
(2002), that of lichens Stenroos et al. (2011) and
that of vascular plants Hamet-Ahti et al. (1998).
Hepatics were not identifed but are recorded as a
collective group.
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Table 1. Localities, characteristics and species composition (% cover) of sample plots. Locality One (1) is
the saddle between Isolaki and the southernmost summit; Locality Two (2) the northern head of the
southernmost summit; Locality Three (3) the sloping fen north of Isolaki summit (the Isolaki Fen); Locality
Four (4) the flat fen (aapa mire) at the eastern foot of Koitelainen Hill; and Locality Five (5) the eastern
slope of the hill, near the foot.

Sample plot] g g g g g g 23; § 33; 23; § 33; 23; § 33; é) -(g é)
SlelvlwlnlalRr|dMw|r|laolo|N|[o0| O |o|w
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Area of vegetation:
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Sloping (S) or flat (F) S|{S|S|{S|S|S|S|S|S|S|S|F|F|S|S|S|S|S
Location in mire basin:
M: Margin of mire basin M| M M| M M
C: Centre of mire basin c|c|cC C c|C
Altitude (m a.s.l.) 375|385(385|385(385|385(340|340(335|335|335|235|235|335|265|335|335|340
Organic layer (cm) 30010 7 | 9 | 12| 9 |43 |62|55(49|51(128|53|20(100]25]|20 |27
Species
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Diphasiastrum alpinum 20 - - --1-1-1-"1-1-"1-1-"1-/-1-/-1-/-+
Empetrum nigrum O o R R I S A T R I I I I I
Huperzia selago 05 - - -|-1-1-"1-1-1-1-1-1-1-1-1-1-1-
Vaccinium oxyc. + microc. B I " i i o I I ) i B B LU0 1 B N T e e
V. uliginosum S I i TSI I IR [ IR e R I T T O i
'SEDGES'
Carex dioica e I e e e e B e e R A e R B R e |
C. lasiocarpa e I e e e e (e A R R I A I (02N IR I I I
C. magellanica e T e e e e e I e e B R T B B L B R
C. pauciflora e I e e e e (e e T N I e e e e R e
C. rostrata -l -1 --1-1-1-151]055]3]|15/05]-1(20|25]| -
Eriophorum angustifolium -l -1-1-1-1-105[05+ 05+ 05|05 +1{30[{05|1]35
E. vaginatum e I I e e N R R R SR SR e I I I I A
Trichophorum alpinum e T e e e e (e R R R I A 5 % IR I I I
T. cespitosum 25130157 |10[20|40({50|40|30|50|{20| 2 |40(0.5| - | - | -
GRASSES
Molinia caerulea 511010 7 {10207 (10| 1 |3 |53 |+ |5 -1]-1]-1]-+-
Nardus stricta 05 - |- | -|-1-1-1-1-1-/-1-/\-1-/-1-1-]-
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Racomitrium lanuginosum 20 - - - - - --]-1-1-1-1-1-1-1]1-1]-]-+-
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Analysis methods

Vegetation data were estimated by eye as vertically
projected independent cover. Percent cover was
scored as classes, using 10 % intervals from 10 to
100. At the extremes, 1% intervals were used.
Summaries, outlier analysis and ordination were
performed using the package PC-ORD 5 (McCune
& Grace 2002). For numerical analyses, square root
transformation was used to reduce the influence of
high cover values. As a preliminary summary,
mean, standard deviation, sum, minimum,
maximum, skewness and kurtosis were calculated
for both species and sample plots. From the average
sum and standard deviation of species, the
coefficient of variation (CV) was calculated. This
CV of the totals of species after transformation was
241 %, which has a large effect on the analysis.
However, as our hypothesis is that the cover of the
vegetation on plots is influenced by hydrological
conditions, no relativisation of species was made.
Outlier analysis was done for the sample plots by
calculating the distance of each plot from every
other plot using the Sorensen distance measure. No
pair exceeded a value of 2.0, so no plot was
excluded.

Ecological gradients were revealed using non-
metric multidimensional scaling (NMDS) using
default settings (McCune & Grace 2002). The
ordination diagrams were interpreted by fitting
smooth thin-plate spline surfaces (iso-lines). The
degree of smoothing was determined by cross-
validation (Wood 2003). Altitude and thickness of
the peat layer were used as ecological metrics;
additionally the number of species in a plot (species
density) was applied. Spline surfaces were
determined in the R statistical environment (R
Development Core Team, 2009) using package
‘Vegan’ (Oksanen et al. 2006).

Sample plot groups and localities

The localities of sample plots were selected in the
field, mainly according to the physiognomy of the
vegetation; i.e. according to the dominant species
and location of the vegetation (the sample plot
groups were ‘heath’, ‘rock’, ‘fen’ and ‘seep’). At the
same time, the placement of sample plots took into
consideration species composition and mire type,
according to the Finnish mire site typology which is
itself based on species composition (Ruuhijirvi
1960, Eurola et al. 1984, 1995) (Table 1).

Heath

The only heath plot is from the saddle between
Isolaki summit and the southernmost summit
(Figure 2). The saddle slopes slightly towards the
south-west, and small saplings of pine (Pinus

sylvestris), small birches (Betula pubescens) and
junipers (Juniperus commumis) occur there. In the
middle of the Calluna vulgaris vegetation there was
a small area with Trichophorum cespitosum and
Molinia caerulea (Table 1). The sample plot is from
this small area, where there were also water-filled
pits in the rocks.

Rock 1-5

Sample plots from the intermediate fen patches on a
rock outcrop are from the north head of the
southernmost summit, towards the west on the upper
part of the slope (Figure 2). The site is on a convex
slope. Smooth, barren outcrops occur alternately
with fen patches dominated by Molinia caerulea
and Trichophorum cespitosum (Figure 4). The moss
layer is sparse with Loeskypnum badium
dominating. Sample plots are from the fen patches
only (Table 1). Patches resemble aapa-mire strings
(lawn strings) on a barren outcrop, being elongated
along the contours. During the study, such a string
had dammed up a water layer of three centimetres
on the barren rock on the upslope side of the string.

Fen 1-9

Sample plots of Loeskypnum badium fen according
to Ruuhijarvi (1960) and Eurola et al. (1984, 1995)
are from three localities. Fen plots 1-5 and 8 are
from the gently sloping lawn fen north of Isolaki
summit (Figure 5). Plots Fen 6 and Fen 7 are from
the flat fen (aapa mire) at the foot of the mountain,
from its eastern side. Plot Fen 9 is from the eastern
slope of the mountain, near the foot.

Seep 1-3

The seep plots are all from the same sloping fen as
the bulk of fen plots, i.e. from the sloping fen north
of Isolaki summit. Seepage areas, dominated by
Warnstorfia sarmentosa and with a low cover of
vascular plants (Carex rostrata, Eriophorum
angustifolium, Equisetum sylvaticum), occurred as
narrow soaks within the Loeskypnum badium fen
that predominates in the Isolaki sloping fen. Plot
Seep 3 is from near the upper margin of the fen, and
plots Seep 1 and Seep 2 are from the central parts of
the fen. Seepage areas generally occurred in
Koitelainen as narrow seepage tracks on Calluna
heaths with pine trees, or as soaks within fens
(Figure 6).

RESULTS

Ordination of sample plots
The horizontal dimension in the
(Figure 7) reflected the decreasing

ordination
cover of
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Figure 4. String-like fen patches on the rock outcrop on the southernmost summit of Koitelainen Hill. Here,
barren rock surfaces between the vegetation patches are covered with water after rain. August 1986.

Figure 5. The Isolaki sloping fen (Loeskypnum badium fen) to the north of the Isolaki summit of Koitelainen
Hill. September 1985.
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Figure 6. A Warnstorfia sarmentosa soak (about 0.5 m wide) with Eriophorum angustifolium and Equisetum
sylvaticum, at the foot of the southern part of Koitelainen Hill. The seepage track begins from the heath and
drains to a Loeskypnum badium fen. September 1985.

Warnstorfia sarmentosa from the left (seep plots) to
the right (fen, rock and heath plots). The vertical
dimension was reflected in that Menyanthes
trifoliata, Carex rostrata and Potentilla palustris
occurred only in the bottom part of the graph, while
Calluna  vulgaris,  Diphasiastrum  alpinum
Empetrum nigrum, Huperzia selago, Nardus stricta,
Antennaria dioica, Bartsia alpina, Selaginella
selaginoides,  Tofieldia  pusilla,  Campylium
stellatum, Sphagnum compactum and lichens
concentrated into the upper part of the graph.

The sample plots representing intermediate fen
patches on the rock outcrop (Rock 1-5) and almost
all the fen plots formed a relatively uniform-looking
group in the ordination graph (Figure 7), but the
areas covered by rock plots and fen plots did not
overlap. The difference was that the fen patches
have dwarf shrubs (Calluna vulgaris, Empetrum
nigrum (s.l.), Vaccinium uliginosum), certain herbs
(Tofieldia pusilla, Selaginella selaginoides, Bartsia
alpina, Pinguicula wvulgaris), and mosses and
lichens (Sphagnum compactum, Ptilidium ciliare,
Racomitrium microcarpon, Cetraria islandica,
Cladina stygia, Cladonia species) which are lacking
in ‘normal’ Loeskypnum badium fens. Thus the rock

plots have some floristic features in common with
the heath plot (Table 1). Oncophorus elongatus
occurs both in rock plots and in the fen plots.

Plots Fen 5 and Fen 8, situated in the middle of
the graph, were transitional between fen plots and
the seep plots situated on the left in the graph. Plots
Heath and Fen 7 were at the top and bottom of the
graph respectively, far from the other sample plots.
This arose because Plot Fen 7 contained abundant
Sphagnum warnstorfii together with species, such as
Carex lasiocarpa, that were lacking or rare in other
plots.

Environmental variables and species richness
within the ordination

There was an altitude gradient from the flat fen
sample plot Fen 7 to the other fen plots, and finally
to the heath and rock plots (Figure 7, Table 1). The
peat layer was generally thin and no uniform pattern
for the whole ordination surface was found
(Figure 7, Table 1). The abundance of species
increased along the horizontal gradient from seep
plots to all the other plots, and along the vertical
gradient from the fen group to the group of rock
plots and to the heath plot (Figure 7).
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Figure 7. Ordination of the sample plots: (A) with sample plot labels; (B) with altitude (m a.s.l.)
superimposed; (C) with peat thickness (cm) superimposed; and (D) with number of species superimposed.

DISCUSSION

Gradients, variables and species richness

The horizontal gradient from seep to fen and rock
plots, reflecting the decreasing amount of
Warnstorfia sarmentosa, can be interpreted to
represent the general wetness of the ground surface,
the seep plots occupying the wettest sites (flark
level, carpet) and the rest of the plots the less wet
sites (lawn and hummock levels) (Sjors 1948,
Eurola & Kaakinen 1978, Eurola et al. 1984, 1995)
(Figure 7). The occurrence of Warnstorfia
sarmentosa in a prominent position in relatively wet
sites is shown in a comprehensive vegetation study
of Persson (1961) in Swedish North Scandes.

The vertical dimension in the ordination graph
(Figure 7) partly reflects the increasing general
dryness of the ground surface (from bottom to top),
but especially the variation from stable (bottom) to
unstable (top) water regime; there is a larger number
of species that are tolerant of seasonal drought
according to Havas (1961) (Molinia caerulea,
Trichophorum  cespitosum,  Tofieldia pusilla,
Selaginella selaginoides, Sphagnum compactum,
Ptilidium ciliare, Campylium stellatum) in the upper
part of the graph (in rock plots and in the heath
plot), while the indicators of stable water regime
according to Laitinen (2008) (Menyanthes trifoliata,
Potentilla palustris, Carex rostrata) occur only in
the bottom part of the graph. The floristic indication
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of stable versus unstable water regime, including the
effects on vegetation of fluctuation in water table
level, seasonal drought of the surface peat and
seasonal flooding (Auer 1922, Havas 1961, Heikkila
& Lindholm 1988, Laitinen 2008), is one of the
least studied and little understood directions of
variation in mire vegetation. Havas (1961) showed
in his vegetation study, which included a temporal
water-table measurement series, that the sloping
fens of eastern Finland with stable and unstable
water regimes have contrasting plant species groups
and communities. Thirdly, the poor-to-rich direction
of variation (Sjors 1952, Sjors & Gunnarsson 2002,
Tahvanainen 2004)—i.e. the trophic gradient of
Eurola & Kaakinen (1978), Eurola et al. (1984,
1995) and Heikkild (1987)—is expressed in the
vertical dimension in that the heath plot and the rock
plots had more intermediate fen and rich fen
indicators than the large fen group and the seep
group. Finally, the indicators of frost action on
mineral soil (in pine forest areas of the NBn Ivalo
region north of Koitelainen) are more numerous in
the upper part of the graph. These species include
Huperzia  selago, Diphasiastrum  alpinum,
Selaginella selaginoides, Nardus stricta, Molinia
caerulea, Trichophorum cespitosum, Tofieldia
pusilla and Antennaria dioica (Rintanen 1970).
Thus, there may be some ecological link between
the unstable water regime, frost action and the
occurrence of intermediate to rich fen indicators.
Plant species indicating unexpectedly high trophic
status occur on sparsely vegetated frost ground sites
in the NBn coniferous forest zone north of
Koitelainen.

There was an altitude gradient (Figure 7) from
the flat fen sample plot Fen 7 to the other fen plots
and finally to the heath and the rock plots. Thus, the
altitude gradient coincides closely with the stability
of the water regime. Plots at higher altitudes have a
more unstable water regime than the plot at the foot
of the mountain. This simple pattern can be
explained by a larger catchment area and,
accordingly, a more continuous water supply at the
foot of the mountain. A rather more complicated
pattern might be revealed by sampling a larger
number of plots, as the local conditions at each site
exert great influence on the stability of the water
regime.

The peat layer was generally thin (Figure 7) and
no uniform pattern for the whole ordination surface
was found. In the right half of the graph, peat
thickness decreased as altitude increased; the rock
plots at the highest altitude having the thinnest
organic layer (10-20 cm), whereas the flat fen
(Fen 7) at the foot of the mountain had the thickest
(>60 cm) peat. In the left half of the graph, the

exceptional plot Fen 9 had a thick peat layer (almost
70 cm), while the peat thickness at seep plots was
only 20-30 cm (Table 1).

The abundance of species increased along the
horizontal gradient from wetter to drier sites, which
is a pattern generally seen in various boreal
wetlands (Vitt et al. 2003, Whitehouse & Bayley
2005); and appearing clearly, for instance, within
the alluvial-meadow vegetation series of large rivers
(Kitinen, Luiro) around Koitelainen (Eurola 1967).
Secondly, the species abundance increased from the
fen group (the Loeskypnum badium fen of
Ruuhijirvi 1960) to the group of rock plots (fen
patches) and to the heath plot (Figure 7). The high
species richness of the heath plot is best explained
by the high environmental heterogeneity of the site.
Environmental  heterogeneity  (occurrence  of
microhabitats) has been shown to correlate
positively with the species richness in various
habitats (Eriksson et al. 1995, Locky & Bayley
2006, Qkland et al. 2008, Vitt et al. 1995,
Whitehouse & Bayley 2005).

Intermediate Molinia fen patches at Koitelainen
The vegetation of the intermediate fen patches (rock
plots) that we studied seemed to be close to that of
the ‘normal’ Loeskypnum badium fens of
Koitelainen, which fall into the corresponding mire
site type of Ruuhijarvi (1960). However, the
vegetation of the fen patches additionally resembles
some of the Molinia meadow vegetation of Rintanen
(1970: Table 8: plots 10, 15 and Fig. 16) by having
Loeskypnum badium. The Molinia meadows were
located in the southern part of the NBn mire zone of
Eurola & Vorren (1980) (Raututunturit, Saariselkd
and Luttojoki areas), and were thus more northerly
than Koitelainen. The Trichophorum cespitosum
peatland meadows of Laine & Nurmi (1971) in
West Inari, occurring mainly in the same kind of
(mafic) bedrock areas as Koitelainen, have many
species in common with the fen patches of
Koitelainen (Trichophorum cespitosum, Tofieldia
pusilla, Bartsia alpina, Pinguicula vulgaris)
although Molinia is lacking (it is rare in northern
Lapland).

The fen patches of Koitelainen Hill,
Trichophorum cespitosum - Sphagnum compactum -
Ptilidium ciliare vegetation of Riisitunturi Hill
(Havas 1961, Paasovaara 1986) and corresponding
vegetation in the peripheral parts of the flat aapa
mire complex Hirvisuo in the lowlands of the MBn
zone of Finland (Laitinen et al. 2005, 2008a)
represent one and the same ecological extreme end
of mid- to north-boreal fen vegetation. The
extremity appears in the pattern size (patches to
small areas) and in the environment of the



vegetation. The fen vegetation may be on a rock
outcrop (Koitelainen Hill), on slopes (Riisitunturi
Hill) or on flat, sandy substratum (Hirvisuo), but all
the environments allow the loss of water from a thin
peat layer, leading to repeated seasonal drought,
evidently across the whole peat column (Laitinen et
al. 2008b). The latter circumstance is not
characteristic of mires proper as defined by
Tahvanainen (2005), where the water table resides
continuously within the peat layer. The latter seems
to be in accordance with the conception of Rintanen
(1970) and Laine & Nurmi (1971), who regard the
NBn Molinia vegetation of Saariselkd and NBn
Trichophorum cespitosum vegetation of West Inari
as meadows. However, all of the extreme cases
mentioned above may be viewed as belonging to a
specific functional type of lawn mires with thin
peat, namely the water-fluctuation lawn-fens
(Laitinen 2008), whose best-known vegetation type
Trichophoro cespitosi-Sphagnetum compacti occurs
mainly in the subalpine belt of the boreal zone of
northern Europe according to Dierssen (1995). A
thin peat layer with high humification degree,
caused by repeated aeration during drought periods,
characterises the water-fluctuation lawn-fens;
alongside the specific community composition,
which appears to be partly structured by the
seasonal drought tolerances of individual fen species
(Havas 1961, Heikkild & Lindholm 1988, Laitinen
2008, Laitinen et al. 2008b).
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