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A part of the mire complex N. Kisselbergmosen, termed the special area, is subjected to 
a detailed investigation of hydrotopography, species distributions, and ecological conditions. 
Species occurrences and distributions are related to four main complex-gradients; (1) the 
mire expanse - mire margin gradient, (2) the nutrient gradient, (3) the gradient in depth to 
the water table, and (4) a peat productivity gradient. The former two are termed broad
scale, the latter fine-scale gradients. 

A hydrotopographical mapping was made, including establishment of a detailed map 
of mire features and subfeatures, and construction of a map showing the topography of the 
water table. Two or three synsegments and seven catchments make up the special area. 
Broad-scale distributions of species were mapped in a contiguous 4x4 m grid, resulting in 
a classification of species to nine D-groups. Six zones reflecting variation along gradients 
( 1) and (2) were discerned. The concepts of mineral soil water limit and fen plant limit 
were discussed by reference to hydrotopography, species distributions, and chemical 
composition of peat along transects. 

Fine-scale patterns were studied by use of 800 randomly placed plots, analyzed with 
respect to vegetational composition and provided with measurements of depth to the water 
table. Fluctuations of depth to the water table in the period 1980-82 was related to climate. 
Particular emphasis was put on studying parameters of the cumulative distribution functions 
of depth to the water table; between-year variation, interdependence, and estimation from 
few observations. Species were classified to seven W-groups according to relationships with 
the water table, and five series were considered along this gradient. The vegetation was 
classified into 32 site-types by a reticulate division of the ecological space spanned by the 
four gradients. These site-types were described by use of 654 randomly and 765 
subjectively selected plots. The site-types were compared to main types of other works, 
and successional relationships of site-types were inferred from observed transitions and 
ecological measurements. Mechanisms responsible for vegetational variation along the four 
gradients are thoroughly discussed. 

Keywords: Bog, Depth to water table, Distribution, Fen plant limit, Gradient, Hydro
morphology, Mire, Site-type. 

Rune H. Ok/and, Botanical Garden and Musewn, Univ. of Oslo, Trondheimsvn. 23 B, N-
0562 Oslo 5, Norway. 
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INTRODUCTION 

The vegetation and ecological relationships of Fennoscandian mires have partly been 
approached by monographic treatments of intensively studied mires or parts of mires (e.g., 
C. Malmstrom 1923, Osvald 1923, Booberg 1930, Sjors 1948, Maimer 1962a, Mornsjo 
1969), and partly by monographs treating mire vegetation within a region (e.g., Sjors 1948, 
Ruuhijarvi 1960, Persson 1961, Eurola 1962, Sonesson 1970a, Fransson 1972). The basis 
of these works is a subjective classification of vegetation into a large number of categories 
by the methodologies of the Northern European tradition (cf. Whittaker 1962, Trass & 
Maimer 1978, 0kland & Bendiksen 1985), and detailed mapping of species distributions 
at various scales. During the last two decades, emphasis has changed from monographic 
treatments of many aspects relating to restricted areas to in-depth treatments of single 
problems (e.g., Maimer & NihlgArd 1980, Rydin 1985, 1986, Wallen et al. 1988). This is 
in accordance with general international publishing practice in ecology today. However, the 
synthetic perspective of a monograph should still make monographic treatment attractive as 
it enables a potentially fruitful interaction between different investigations carried out 
simultaneously within one region. Since the last Fennoscandian monographs appeared, 
significant developments have been made in the fields of mire hydrology, mire chemistry, 
and in the methodology for analysis of vegetational data. Furthermore, there appears to be 
an unbridged gap between the traditional methods of subjective classification as the basis 
for ecological interpretation, and more recently developed multivariate methods based on 
randomized sampling. 

One of the fundamental tenets of modern mire ecology; the existence of three main 
vegetational and ecological gradient pairs (ecoclines in the terminology of Whittaker (1967)) 
in northern mires, originated in the subjective classificatory period (cf. Sjors 1948, 1950, 
Maimer 1962a). Although each of the three ecoclines; the nutrient (poor-rich) gradient, the 
mire expanse - mire margin gradient, and the gradient in depth to the water table, are 
well-documented, the assumption of a set of three gradients as sufficient to explain most 
of the variability in boreal mire has not been properly tested. 

The existence of a discontinuity in the nutrient gradient, the mineral soil water limit 
(Thunmark 1940), and a corresponding discontinuity in the parallel vegetational gradient, 
the fen plant limit (Sjors 1947), have been vigorously debated (e.g., Sjors 1948, Witting 
1948, Du Rietz 1954, Maimer 1962a). It is now generally accepted that the mineral soil 
water limit cannot be characterized satisfactorily by single chemical or physical parameters 
(Maimer 1962a, Tolonen & Seppanen 1976, Tolonen & Hosiaisluoma 1978), but the use 
of multivariate characteristics for characterization appears more promising (Tolonen & 
Hosiaisluoma 1978). The usefulness of the fen plant concept is still under debate (cf. 
Mtiller 197 6). 

The ecological basis of the mire expanse - mire margin gradient still remains obscure 
(Sjors 1948, Maimer 1962a, Damman & Dowhan 1981). 

Water table fluctuations in mires are treated in several recent papers, and the major 
spatial and temporal patterns of variation are well known (Maimer 1962a, Johansson 197 4, 
Wildi 1977, Ivanov 1981 ). There is, however, an apparent lack of large sets of observations 
relating to a long observation period (cf. Clymo 1984), and detailed studies of species 
responses to water table fluctuations are still needed. 

This series, of which the present paper is the first, discusses the boreal, poor mire, 
Northern Kisselbergmosen, SE Norway. The main aim of the series is to approach the 
vegetation and ecological conditions of the mire by an integrated methodology, where 
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traditional (subjective) and modern (multivariate) methods are applied in parallel. This 
should aid interpretation, be fruitful to the understanding of critical problems, and facilitate 
comparison and evaluation of the two methodological strategies. 

The aims of this paper are (1) to describe the special area at Northern Kissel
bergmosen hydrotopographically; (2) to map broad-scale distributions of species, and discuss 
the ecological basis for the patterns observed; (3) to analyze the chemical and physical 
composition of peat with reference to the "mineral soil water limit" and "fen plant limit" 
concepts; (4) to monitor fluctuations in depth to the water table for three consecutive years, 
and address local and climatic causes of the fluctuations as well as the distribution of plant 
species along the gradient in depth to the water table, (5) to provide a reference 
classification of the vegetation by a method comparable to traditional methods, and (6) to 
discuss the relationships between vegetation types and ecological gradients. The second 
paper in this series. (0kland 1990a) is devoted to a comparison between the subjective 
classification and ordinations by detrended correspondence analysis. The third, and final, 
paper (0kland 1990b) employs niche metrics to the vegetational data sets from the special 
area. Regional aspects are treated in two separate papers, one dealing with hydromorp
hology of mires and phytogeography (0kland 1989) and one dealing with vegetation 
(0kland 1990c). 
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THE INVESTIGATION AREA 

The investigation area is situated in R~denes parish, 0stfold county, close to the Swedish 
border (Fig. 1). The special area considered in this study comprises the southern half of the 
Northern Kisselbergmosen mire complex (cf. Fig. 2), an area of approximately 30 ha within 
the altitudinal interval 290-305 m. The UTM grid reference is PM 50, 13-14. 
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Fig. 1. Map of Norway showing the position of N. Kisselbergmosen (dot). Based on map 
1: 10.000.000. Permission No. 79/87 Statens Kartverk. 
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GEOLOGY AND GEOMORPHOLOGY 

The area belongs to the southeast Norwegian Precambrian, the Romerike grey gneisses. 
These grey gneisses are mostly steeply dipping and have a SSE-NNW to S-N strike 
(Oftedahl 1980). A comprehensive account of the geomorphology of inner 0stfold and 
adjacent part of Akershus, is given by 0kland (1989). The investigation area is situated 
on the Rpdenesfjellet plateau, falling off gently to the east and cut off to the west by a 
steep edge running in the NW-SE direction. Although fringed at its margins by deep, 
narrow valleys, the topography of the Rpdenesfjellet plateau is remarkably smooth. The 
investigation area is situated above the upper coastal line (cf. UndAs 1952). The bedrock 
is covered with morainic deposits only in areas sheltered from ice movement (Holmsen 
1951). 

CLIMATE 

Temperature. Based on material from nearby meteorological stations, maps for monthly 
mean temperatures reduced to sea level (Laaksonen 1979a), and estimates of the vertical 
temperature gradient (Laaksonen 1976), 0kland (1989: Fig. 2) has estimated the local 
variation in some temperature parameters in inner 0stfold and adjacent part of Akershus. 
The values for the investigation area is: January mean temperature -5.9°C, July mean 
temperature 15.5°C, and annual mean temperature 3.9°C. The length of the growing season 
with a basal temperature 5°C is estimated to be 168 days by use of data from Laaksonen 
(1979b). Similarly, the effective temperature sum is calculated as 1070 day-degree-units by 
0kland ( 1989). 

Precipitation. 0kland (1989) used data from nearby meteorological stations, and 
considerations of the influence of altitude and local topography on precipitation (cf. Sjors 
1948, Fprland 1979, Krohn & Hardeng 1981) to estimate precipitation normals 1901-60 for 
inner 0stfold and adjacent part of Akershus. The estimated annual precipitation normal for 
the western part of the Rpdenesfjellet plateau is ea. 850 mm, decreasing in all directions. 

Humidity. Two indices of humidity were calculated by 0kland (1989) on the basis 
of the temperature and precipitation estimates; Tamm' s index of humidity (Tamm 1954, 
1959), H = ea. 510 (strongly humid), and Malmstrom's moisture index (V. Malmstrom 
1969), MI = ea. 2.5. As with precipitation, these humidity indices reach local maxima at 
the Rpdenesfjellet plateau. 

Snow cower. The area has a stable snow cover, lasting for about 130 days; from the 
beginning of December to the middle of April (Norske Meteorologiske Institutt 1949). 

THE SURROUNDING VEGETATION 

The special study area is surrounded by low hills and knolls with shallow soil; the most 
drought-exposed sites are dominated by xeric pine forests (the terminology follows 0kland 
& Bendiksen 1985) with a sparse field layer and a bottom layer with a prominence of 
Cladonia subg. Cladina spp. On somewhat deeper soil, an open subxeric pine forest with 
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a dominance of Calluna vulgaris, Vaccinium myrtillus, and V. vitis-idaea, locally also 
Empetrum nigrum, occurs. The bottom layer is dominated by Cladonia subg. Cladina spp., 
Dicranum polysetum, D. scoparium, and Pleurozium schreberi. A seasonally hygrophilous 
variant often developed in slight depressions is characterized by a prominence of Sa/ix 
aurita and Sphagnum capillifolium. The sparsely occurring broad slopes with an easterly or 
northerly aspect contain standith submesic spruce forests, often with some scattered pines. 
The field layer is dominated by Vaccinium myrtillus, the bottom layer by Dicranum majus, 
D. scoparium, Hylocomium splendens, Pleurozium schreberi, and Ptilium crista-castrensis. 
Seasonally hygrophilous variants dominated by Sphagnum girgensohnii and S. russowii 
occur in depressions. 

FLORISTIC PHYTOGEOGRAPHY 

The phytogeography of the mire flora of inner 0stfold and adjacent part of Akershus is 
treated in detail by 0kland (1989). 0kland (1989) characterized the western part of 
R~denesfjellet as an area where western and northern phytogeographical elements meet, and 
attributed this to the combination of a humid climate with high elevation (relatively short 
summers). Eastern species occur, but southern species are few. 

Four out of the five phytogeographic elements proposed by Bendiksen & Halvorsen 
(1981) for a division of the southern Norwegian flora (later amended by 0kland & 
Bendiksen (1985) and 0kland (1989)), are represented in the special area. The western 
element contains five species, two in group W3 - slightly western species (Erica tetra/ix, 
Odontoschisma sphagni) and three in group W4 - widespread species with a western 
tendency (Sphagnum molle, Bazzania trilobata, Cladonia floerkeana). The southern element 
contains two regionally widespread species in group S3 - slightly southern species (Myrica 
g, Rhynchospora alba) as well as several regionally widespread species in group S4 -
widespread species with a southern tendency. No southeastern species occur. The eastern 
element contains five species, four in group El - eastern species (Carex globularis, Ledum 
palustre, Splachnum luteum, S. rubrum) and one in group E2 - slightly eastern species 
(Scheuchzeria palustris). The northern element contains nine species, three in group N2 -
boreal-alpine species (Cetraria delisei, Micarea turfosa, Ochrolechia frigid.a) and six in 
group N3 - hemiboreal-alpine species (Betula nana, Carex magellanica, Sphagnum centrale, 
S. lindbergii, Cladonia bellidiflora, C. subfurcata). The investigation area is situated in the 
southern boreal zone (cf. Dahl et al. 1986, 0kland 1989). 

Fig. 2. Map of the R~denesfjellet plateau showing the immediate surroundings of N. 
Kisselbergmosen. Based on economic maps CWX 037038-20 and CWX 039040-20. Main 
road is indicated by double line, minor road by broken line. Lakes are demarcated by 
continuous line and densely spaced dots, mires by broken line and less dense spacing of 
dots. The special area of N. Kisselbergmosen is surrounded by a thick, continuous line. A 
UTM grid with a mesh width of 2 km is indicated. 
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HUMAN INFLUENCE 

With some minor exceptions, Northern Kisselbergmosen bears no signs of human influence. 
These exceptions are a couple of ditches in the southeastern, far southern, and northern 
parts (only the first is bordering on the special area), remnants of an old timber track in 
the lagg along the western margin of the mire, and some logging in the surrounding forests, 
though not within 200 m off the limit onto mineral soil. Northern Kisselbergmosen is 
protected as a Mire Nature Reserve. 
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MATERIALS AND METHODS 

INTRODUCTION 

The field work was carried out during the years 197 6-1983. Processing of data was done 
on the Digital DEC-10 and VAX 8650/INGER computers, USE, Univ. of Oslo. The 
terminology of mire hydrology and hydromorphology follows 0kland (1989). 

The reference grid 

In order to provide a means for exact mapping and localization, a reference grid with cells 
40 x 40 m was superimposed upon a map of the special area (Fig. 3). The grid was 
marked by pegs on the mire surface after exact surveying. Positions relative to the reference 
grid are given by six digits, e.g., 078 116. The third and sixth digit indicate tenth of the 
cell, thus giving a resolving power of 4 m. 

Recognized gradients and scales of investigation 

There is a general agreement in the mire literature that three local complex-gradients (cf. 
0kland & Bendiksen 1985, 0kland 1989) are important in the differentiation of boreal 
mire vegetation (Sjors 1947, 1948, 1950, Du Rietz 1949, 1954, Maimer 1962a, 1986, 
Fransson 1972, Horton et al. 1979, Vitt & Slack 1984, 0kland 1989): (1) the mire 
expanse-mire margin gradient, (2) the nutrient (ombrotrophic-minerotrophic, poor-rich) 
gradient, and (3) the gradient in depth to the water table. (4) Maimer (1962a) implicitly 
suggests a fourth vegetational gradient (coenocline; Whittaker 1960, 1967), separating 
strongly peat-producing ("progressive") Sphagnum-rich vegetation from slightly peat-produ
cing ("regressive") vegetation dominated by hepatics, lichens, or devoid of a bottom layer. 
The underlying ecological basis for this coenocline is not clear. This gradient has previously 
been connected with the cyclic regeneration theory (cf. 0kland 1989 for further discussions), 
but there is nothing to prevent its recognition independent of any theory of mire processes. 
This provisional gradient has been taken into consideration in this study as the fourth 
gradient. 0kland ( 1989) recognizes five size levels of mire components. In order of 
decreasing size, there are (1) mire complex, (2) mire synsegments, (3) mire segments, (4) 
mire features, and (5) mire subfeatures. The four gradients can be classified according to 
the size levels on which they operate: the mire expanse-mire margin gradient on the mire 
segment level, the nutrient gradient on the mire segment to mire feature level, and the 
gradient in depth to the water table and the gradient in peat productivity at the mire 
subfeature level. Thus two groups of gradients can be recognized according to the scales 
on which they operate. 

Recognition of patterns in vegetation must be based on observations in plots, the 
size of which must be a compromise between representativity and homogeneity. In this 
study, two different plots sizes or recording scales have been chosen: 16 m2 for broad-scale 
patterns (the mire expanse - mire margin and nutrient gradients) and 0.25 m2 for fine-scale 
patterns (all gradients, but particularly addressing the depth to the water table and peat 
productivity gradients). 
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Fig. 3. Map of the special area on N. Kisselbergmosen with the reference grid system and 
the positions of the 800 random samples. Sample plots providing 3-year and 2-year 
measurements of distance to water lever are indicated by large and small dots, respectively. 
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BROAD-SCALE PATTERNS: SPECIES DISTRIBUTIONS AND ECOLOGICAL 
CONDITIONS 

Methods of hydromorphological mapping 

A hydromorphological mapping was done (1) to give a hydromorphological background 
description of the special area, and (2) as an aid to interpretation of broad-scale vegetational 
patterns. 

The distribution of mire subfeatures and mire features, as well as the limit between 
mire margin and mire expanse, was mapped in 1982. The three subfeature categories; 
hummock, lawn, and carpet, were defined according to Sjors (1948), Malmer (1962a), and 
0kland ( 1989). The limit between mire margin and mire expanse was based on the more 
or less complementary limits of D-group (distributional groups, based on distribution in the 
special area) 2 and 5 species on one hand, and 3, 6 and 8 on the other (cf. p. 56). 
Particular attention was was put on Scirpus cespitosus, Sphagnum rubellum, and S. tenellum 
as indicators of the mire expanse, and Vaccinium vitis-idaea as an indicator of the mire 
margin. A map of the topography of the ground water table at 13 May 1982 was also 
constructed. This map is based on measurements of the position of the water table relative 
to the bottom layer surf ace (pp. 21) at 555 points distributed all over the special area. At 
each point, the absolute level of a marker at the bottom layer surface was established by 
levelling relative to a fixed point in the mire margin (top of boulder at position 089 015, 
just at the interface between the steel rod marking the boundary of the Nature Reserve 
and the boulder surface). The accuracy of the levellings was checked to be ± 5 cm by 
cross-levelling. The absolute level of the fixed point was set equal to 1200 cm. 

Mapping of species distributions in the special area 

In 1982, several species apparently responding to the mire expanse-mire margin and nutrient 
gradients were thoroughly mapped by recording presence/absence in all 16 m2 squares of 
the special area as given by six digit grid references. On the basis of the recorded 
distributional patterns, all species observed in the special area were subjectively classified 
to broad-scale distributional groups (D-group). The term zone is used in a geographical 
meaning, to include those parts of the investigation area, characterized by presence of 
species of a particular subset of the D-groups. 

Hydrological criteria on the mineral soil water limit 

The mineral soil water limit concept was introduced by Thunmark (1940, 1942), who gave 
the following definition: "... the highest level to which the mineral soil water reaches, or 
is able to influence the site" (Thunmark 1942: 15, translated). Inspection of the curvature 
of contour lines at maximum water table is the least objectionable way to assess this limit 
(Maimer 1962a, Ivanov 1981). At maximum water table, the obstacles to surface water flow 
are minimal (Sjors 1948, Rycroft et al. 1975a, 1975b, Ivanov 1981), and water from the 
mineral soil will reach the potential limit for lateral transgression on the mire (Maimer 
1962a). The map of the topography of the ground water table (cf. Fig. 7) represents the 
compensation level (cf. p. 22). The curvatures of contour lines at the compensation level 
and at maximum water table are closely similar (Maimer 1962a, Ivanov 1981 ), thus 
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allowing an optimal interpretation of the mineral soil water limit from the map. 

Analysis of chemical and physical properties of peat along transects 

The analysis of chemical and physical properties of peat was done (1) to investigate 
whether the zones defined by broad-scale patterns of plant distributions could be referred 
to a nutrient gradient as expressed by properties of the peat, and (2) to characterize the 
mineral soil water limit by properties of the peat. 

Sampling. Five transects (broad belts) at right angles to zonal limits were demarcated 
in the field. Sampling of peat was restricted to mud-bottoms, with sampling points spaced 
5 to 25 m along the transects (Fig. 4), for the following reasons: (1) The seasonal 
variability of constituents in peat is considerably lower than in mire water (Maimer 1962b, 
Boatman et al. 1975). (2) Restriction to one relative level reduces effects of the strong 
vertical variation in peat properties (Maimer 1962b, Damman 1978, 1986, Damman & 
Dowhan 1981, Clymo 1983) to a minimum. (3) Mud-bottoms have virtually no vegetation, 
thus reducing the effects of temporal variation in peat properties caused by vegetation 
processes (cf. Damman 1978, 1986). Volumetric sampling of peat from 5-15 cm below the 
peat surface was effected at 15 October 1981 by a 0.772 dm3 steel corer with a lower 
cutting edge. After superfluous water had run off, the samples were transferred to 
polyethylene bags and stored at 3-6 °C until analysis. 

Choice of parameters. As the purpose of this part of the study was to approach the 
chemical and physical basis of broad-scale patterns of distribution, analysis was restricted 
to inclusion of parameters that had shown to correlate well with the nutrient gradient in 
previous studies (Maimer 1962a, Sonesson 1970b, Pakarinen & Tolonen 1977). 

pH was determined by a glass electrode inserted directly into the fresh peat. Ten 
measurements were made for each sample, and their mean calculated. The within-sample 
range of values rarely exceeded 0.20 pH-units. 

Ash content. Ca. 50 g fresh peat were dried at 110°C to constant weight (at least 
48 hours). 1 g dry peat was treated in a muffle furnace at 550°C for 16 hours before 
calculation of ash content. 

Exchangeable cations. 25 g fresh peat were extracted with 0.150 dm3 1 M ~Ac 
(pH adjusted to 7.0), shaken for two hours, and filtered. Exchangeable H+ was calculated 
after measurement of pH in filtrates and comparison with smoothened curves for titration 
of the NH4Ac solution with 0.1 M HCI (Brown 1943, Maimer & Sjors 1955). Exchange
able Na+, K+, Ca2+, and Mg2+ in the filtrates were measured by a Varian Techtron atomic 
adsorption spectrophotometer at Institute of Biology, Dept. of Marine Chemistry, Univ. of 
Oslo. Concentrations of exchangeable cations are given as mmol (dm3 fresh peat)·1

• 

Base 'saturation was calculated as percentage metallic cations out of the total amount 
of extracted cations. 

Statistical analysis 

All chemical and physical parameters approached normal distributions, as assensed visually. 
This was due to the small among-sample variation along the nutrient gradient. 
Pearson's product-moment correlation coefficients (Sokal & Rohlf 1981) were calculated 
for all pairs of parameters. Their significance probabilities are in accordance with Owen 
(1962). One-sided T-tests were applied to assess the significance of differences in each 
parameter between zones. 
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Fig. 4. Positions of transects Tl-T5 for sampling of mud-bottom peat. 
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PCA ordination 

PCA ordination (e.g., Orl6ci 1978, ter Braak & Prentice 1988) was applied to the matrix 
of 8 chemical or physical parameters in 74 peat samples. The CANOCO program (ter Braak 
1987) was run on a correlation matrix, with euclidean distance biplot scaling of axes. 
Pearson's product-moment correlation coefficients between sample scores and parameter 
values, and between sample scores and zone, were calculated for the first four PCA axes. 

FINE-SCALE PATTERNS: SPECIES DISTRIBUTIONS AND ECOLOGICAL 
CONDITIONS 

The random sampling design and the R data set 

To avoid subjective bias, random sampling design (cf. Greig- Smith 1964) was used for the 
study of fine-scale patterns. A total of 800 sample plots, each 0.25 m2, were distributed 
on the special area (Fig. 3) by taking six-digit sequences of random numbers in Owen 
(1962) as positions relative to the reference grid. These positions were taken as the SW 
comers of the sample plots. Thus the minimum spacing between sample plots was 4 m. The 
set of 800 random sample plots analyzed with respect to vegetational composition in 1981 
constitute the R data set. 

The subjective sampling design and the S data set 

In order to assess the relative merits of the random sampling design and traditional 
Fennoscandian subjective sampling procedures (Du Rietz 1921, 1932, Nordhagen 1943; for 
mire vegetation see Sjors 1948, Persson 1961, Maimer 1962a, Svensson 1965, Sonesson 
1970a, Fransson 1972), a second data set was sampled independent of the R set. According 
to Fennoscandian mire tradition, a system for classification of vegetation into types 
(site-types, cf. p. 24) was constructed prior to sampling. Series of 5 sample plots, each 0.25 
m2 and classified to the same site-type, were placed within stands no more than 400 m2

• 

Sample plots were selected to fulfil two criteria (Sjors 1948, Fransson 1972): (1) as high 
within-sample plot homogeneity as possible, and (2) as high within-sample plot series 
variation as possible (without exceeding the limits of the site-type). In particular, it was 
attempted at representing as many of the species occurring in the site-type in this stand as 
possible. A sample plot was considered homogeneous if all of it fell within one site-type. 
In practice, the demands for homogeneity were weakened so as to allow inclusion of 
sample plots with 95 percent of their area within one site-type. A total of 153 stands with 
765 sample plots make up the S data set. The vegetation of these plots was analyzed in 
1982. 

Quantification of species amounts 

For all sample plots of the R and S data sets, percentage cover of all species except trees 
and larger shrubs (> 80 cm) was recorded. The following scale was used: 1, 2, 3, 5, 7, 10, 
12, 15, 17, 20, 22, 25, 30, 35, .. , 100. For sample plots with individuals of Betula 
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pubescens, Picea abies, and Pinus sylvestris higher than 80 cm, cover was recorded in a 
square 2 x 2 m plot with the 0.25 m plot in the centre. This was done (1) to increase the 
accuracy of cover estimation, and (2) because large species influence the vegetation over 
a larger area by their more extensive rooting systems and by shading. 

Recording and estimation of fluctuations in depth to the water table 

Depth from the surface of the bottom layer to the water table was recorded during the 
ice-free periods of 1980, 1981, and 1982. 

Climatic background information. As the weather is of fundamental importance for 
water table fluctuations in mires (Maimer 1962a, Johansson 1974, Wildi 1977, Ivanov 
1981), climatic data for the full period of measurement were collected. 

Temperature. Daily mean temperatures from the meteorological station 0284 H0land
Kollerud some 20 km off N. Kisselbergmosen were used (Norske Meteorologiske Institutt, 
unpubl.). Assuming a vertical temperature gradient of 0.4-0.6°C per 100 m (Laaksonen 
1976), these figures represent a mean overestimation of temperatures at N. Kisselbergmosen 
amounting to 0.8°C. 

Precipitation. Total daily precipitation on N. Kisselbergmosen was recorded by a rain 
gauge, Feuss type 94, in position 11 10 on the mire expanse. The accuracy of recordings 
from such a free-standing gauge with small diameter, as well as the comparability with 
standard meteorological measurements, can be questioned. Records from H0land-Kollerud 
(The Norwegian Meteorological Institute, unpubl.) have also been taken into account. 

Field methods. All of the 800 sample plots of the R data set had a pit, 7 cm across, 
for recording water table. Pits were localized just outside the sample plots, in places 
representative for the vertical position of the plots. A small marker was used to indicate 
the level of the bottom layer surface. The position of this marker was adjusted each spring 
to avoid effects of differential vertical growth between sample plots. 

Sample plots violating one of the following four criteria were omitted from water 
table measurements: (1) Cover of the bottom layer less than 25 %. (2) Representative for 
one vertical level; not spanning a vertical range larger than 10 cm. (3) Accessible (applies 
to two sample plots in the erosion area). (4) Peat depth sufficient to allow a free water 
table also during dry periods. 

A total of 699 sample plots satisfying these criteria were included in further 
recording. Three different recording periods were used (cf. Fig. 3). (1) Three years (n = 
79). Position of the water table measured each eighth day (on average) during the 1980 
growing season (from 1 May 1980 to 22 October 1980), each tenth day during the 1981 
growing season (from 13 April 1981 to 14 November 1981), and each tenth day during the 
1982 growing season (from 29 April 1982 to 16 November 1982). (2) Two years (n = 202). 
As (1), but no measurements in 1982. (3) Two occasions (n = 699). Only measurements 
on 13 May 1982 and 14 July 1982. Measurements were always completed within three 
hours (at 13 May 1982 and 14 July 1982 within 15 hours). When possible, readings were 
made after at least 24 hours without precipitation. 

Cumulative probability distribution functions. For the 79 sample plots provided with 
three-year measurements, depth to the water table was treated as a function of time, wk (t). 
Change in depth to the water table between measurements was assumed to be linear. For 
each plot and year, duration of water cover at vertical levels spaced 2 cm, was calculated 
as the number of days with a water table above the specified level. Furthermore, the 
cumulative probability distribution function for each plot k and year y, was calculated as 
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Positive wx values indicate water tables below the bottom layer surface. Average cumulative 
probability distribution functions Plw), were prepared for each sample plot k as 

1982 
pk3 (wx) = 1/3 L P1cy(wx). 

y=1980 

The following characteristic levels were identified on all average cumulative probability 
distribution functions: (1) P100,3 - minimum water level, (2) P90,3 - lower decile, (3) Pso,3 -
median water level, (4) P10,3 - upper decile, (5) P0,3 - maximum water level, (6) K3 -
compensation level (Malmer 1962a), i.e. the most frequently encountered water level, the 
inflexion points of the average cumulative probability distribution functions, (7) R3 - range 
(Po.3 - P100,3). 

Correspondingly, two-year average cumulative probability distribution functions, Pk2 
(wx), were prepared, and characteristic levels P 100,2, P90,2, Pso,2, P10,2, Po,2, K2, and R2 identifi
ed. 

Correlation coefficients between characteristic levels. For the 79 sample plots 
providing three-year measurements, Pearson's product-moment correlation coefficients 
between characteristic levels ( 1) - (7) were calculated. 

Estimation of three-year characteristic levels. In order to take full advantage of the 
R data set, characteristic levels of three-year average cumulative probability distribution 
functions were estimated from two-year characteristic levels, and two observations. The 
regularity: of the shapes of average cumulative probability distribution functions made such 
estimation possible (cf. Wildi 1977). A comparison of measurements at the two occasions 
with the average cumulative probability distribution functions for the 79 sample plots, 
showed the 13 May 1982 observations to have an average characteristic level of P30,3 (range 
P14,3 - P61,3), and the 14 July 1982 observations to average P90,3) (range P85,3 - P93,3). Several 
possible estimators for three year characteristic levels were tested for expectation and 
variance by use of the 79 sample plots providing three-year measurements. The sets of 
unbiased estimators with the lowest variances, based on two-years, and two observations, 
respectively, are denoted P" and p•_ 

Modelling climatic control of fluctuations in depth to the water table. The mean 
depth to the water table, Vi, at each time measurements were made (a total of 58 times), 
was calculated for the 79 sample plots providing three-year measurements. Missing observa
tions due to ice in spring were corrected for by weighting by mean median depth to water 
table for the sample plots included. Change in mean depth to the water table from time i 
to time (i + 1) was denoted~-

Daily change in this period was denoted ~/d. 
Simple modelling of the effects of different climatic (and other) parameters on fluc

tuations of the water table, was effected by forward selection multiple regression (Sokal 
& Rohlf 1981) by the SPSS procedure NEW REGRESSION (Nie et al. 1975, Hull & Nie 
1981). Hydrological models were not taken into account. Two separate runs were made: (1) 
with 6i as the dependent variable, and (2) with 6/d as the dependent variable. The 
following independent variables were included (asterisk denotes a variable that is included 
in run (2) as daily mean): (1 *) Pi - precipitation on Northern Kisselbergmosen from time 
i to time (i + 1), (2) POSi - average characteristic level at time i, (3*) WNi - water need 
in the period from i to (i + 1 ), calculated according to V. Malmstrom ( 1969) by use of 
daily mean temperature data from the meteorological station H~land-Kollerud, corrected for 
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differences in altitude according to Laaksonen (1976), (4) Ti - mean temperature from time 
i to time (i + 1), data as above, (5) P2i -· precipitation i on Northern Kisselbergmosen 
during the last 48 hours before measurement at time (i + 1). 

Species responses to the gradient in depth to the water table 

The 699 sample plots provided with measurements of the distance to the water level, were 
grouped into intervals according to median distance to water level, P50,3 or estimates of this 
characteristic level, p" 50,3 or P.50•3• Each interval spanned 2 cm vertically, and was denoted 
by the lowermost level included (interval 2 means P50,3 = 1-2). For each species i and 
interval j, the importance Iij was calculated according to the formula 

In 101 

where cij is the constancy of species i in interval j, and d;j is the mean percentage cover. 
Only intervals containing ten or more samples were considered. Intervals 28 and 30 were 
lumped to satisfy this criterion, and was denoted interval 29. 

CLASSIFICATION OF VEGETATION 

Terminology and basic assumptions 

Terminology of gradients follows Whittaker ( 1967) (also see 0kland & Bendiksen 1985). 
Single environmental gradients, changing more or less parallel in space, form com
plex-gradients (Whittaker 1956). The directions of variation (Sjors 1947, 1948) in vegetation 
are termed coenoclines (Whittaker 1960). Together coenoclines and the underlying 
complex-gradients constitute ecoclines (Whittaker 1960). 

The nature of vegetational variation along continuous complex-gradients has been 
strongly debated (see, for instance, general reviews by Whittaker (1962) and McIntosh 
( 1967), and the review of Fennoscandian forest and alpine vegetation by 0kland & 
Bendiksen (1985)). In the mire part of vegetation science, this debate calmed down early. 
Since the theoretical work of Tuomikoski (1942), the continuous variation of mire 
vegetation along continuous complex-gradients has been repeatedly emphasized (e.g., Sjors 
1948, Maimer 1962a, Fransson 1972, Horton et al. 1979). Furthermore, the major ecoclines 
have been considered as well-known (cf. p. 15). Vegetational continuum, the acceptance of 
three ecoclines as the most important (p. 15), and the inclusion of a fourth coenocline 
representing peat productivity (p. 15) are the basic assumptions of classification in this 
work. 

The direct gradient approach 

Principles. The direct gradient approach to classification (0kland & Bendiksen 1985, also 
see Whittaker 1967, 1978) is well-suited for continuously varying vegetation where the 
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ecoclines are considered as known. The task then reduces to a description of the vegetation 
along the recognized coenoclines. Furthermore, this multidimensional pattern has to be 
converted into discrete units by dividing the gradient axes, thus providing a reticulate, 
non-hierarchic classification (Tuomikoski 1942, Webb 1954). 

Direct gradient approaches in studies of Fennoscandian mire vegetation. The 
pioneering thoughts of Tuomikoski (1942) actually introduced the direct gradient approach 
to classification to Fennoscandian mire ecology. His ideas of a multidimensional network 
of continuous variation, and non-hierarchic systems based on division of gradients were 
followed by several authors. Swedish mire scientists combined the traditional unit of 
vegetation, the association (Du Rietz 1936, Nordhagen 1943), with Tuomikoski's approach 
by defining associations each corresponding to a specified interval along each of the 
gradients considered (e.g., Sjors 1947, 1948, Persson 1961, Maimer 1962a, Svensson 1965, 
Sonesson 1970a, Fransson 1972). The Finnish tradition of classification of mire vegetation 
pioneered by Cajander (1913) has also shown some tendencies to more clear-cut 
representation of gradient relationships (cf. Ruuhijarvi 1960, Eurola 1962). 

The direct gradient approach to classification of mire vegetation on N. Kissel
bergmosen. Four main gradients (cf. p. 15) were considered for the study of species 
distributions. Species responses to these four gradients and the analysis of correlated 
environmental gradients, was taken as the bases of division of the gradient axes. This 
division thus was based on local criteria, and strj.ctly applicable to the investigation area 
only. · 

The units distinguished comprised one specified interval along each of the four gradi
ents, and represented a joint classification of vegetation and the underlying complex
gradients. As the units represented a division of ecoclines, they were termed site-types 
(Cajander 1926, Kalela 1954, 0kland & Bendiksen 1985). All site-types corresponding to 
one zone along the nutrient gradient make up a zonation, while all site-types corresponding 
to one step along the gradient in depth to the water table constitute a series (cf. Maimer 
1962a). Separate series and zonations were considered for mire expanse and mire margin 
site-types. The series of mire expanse site-types were divided into subseries along the peat 
productivity gradient. 

Abbreviations referring to the classification system are explained on pp. 85-86, cf. 
also Fig. 66. 

Description of site-types: material and presentation 

Description of the site-types was based upon a material consisting of the S-data set (765 
sample plots in 153 stands) and the 654 sample plots of the R data set homogeneous with 
respect to site type; a total of 1419 sample plots. 

One vegetation table was compiled for each site-type. Separate columns are shown 
for each stand of the S-set, for all R-set sample plots originating from the same zone, and 
for the whole site-type. For each column and species, constancy percentage (Dahl 1957, 
Trass & Maimer 1978) and mean percentage cover were given. Survey tables were 
compiled for each series. 

Vegetation complexes 

An attempt was made to differentiate vegetation complexes in the El and E2 zones of the 
special area in accordance with Osvald (1923). As pointed out by Maimer (1962a), Osvald's 
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bog complexes are relevant for sites with slight influence by fen water (corresponding to 
the E2 zone), too. The frequency of sample plots of the R data set in each site-type in each 
area was taken as the basis for discerning such complexes. The seven complex types 
discerned by Osvald (1923) relevant to the special area are: (1) The regeneration complex. 
High importance of the PL and PH site-types, RH present, hollows frequently with pools. 
(2) The pool complex. Higher areal importance of pools. (3) The marginal complex. 
Hummocks dominating, PL occurring with low areal importance. (4) The heath-like 
marginal complex. Hummocks totally dominating. High importance of RH site-types. (5) 
The stagnation complex. High importance of PH, RH, and RC site-types. Lawns 
unimportant. (6) The Rhynchospora-rich regeneration complex. High importance of RL 
(dominated by Sphagnum tenellum) and PH, partly also RH and RC site-types. (7) The 
erosion complex. Characterized by severe erosion. 

Transitions between site-types and inference of successional relationships 

Transitions between site-types were recorded in the field. The inference of successional 
relationships from observed transitions was based on (1) stratigraphy of the upper few cm 
of the peat, (2) observations of horizontal transgression of the vegetation on either side of 
a vegetational transition, and (3) observations of the vitality of species of contrasting 
ecology growing together. 

NOMENCLATURE AND TAXONOMIC NOTES 

The nomenclature of vascular plants follows Flora Europaea (Tutin et al. 1964, 1968, 1972, 
1976, 1980, Moore 1982). Empetrum nigrum L. thus includes E. hermaphroditum Hagerup. 
Only dioecious flowers have been observed on Empetrum in the investigation area, 
indicating that all material probably belongs to E. nigrum L. ssp. nigrum. Vaccinium 
oxycoccos coll. includes V. microcarpum (Rupr.) Schmalh. and V. oxycoccos (Hill) A. 
Gray. Mosses and Sphagnum L. follow Corley et al. (1981), so that Polytrichum strictum 
Brid. is recognized at specific level. Pohlia sphagnicola (B., S. & G.) Broth. is not 
accepted, and reduced to synonymy with P. nutans (Hedw.) Lindb. (cf. Nyholm 1958). 

Hepatics follow Grolle (1976), except that the orthography Calypogeja is used, in 
accordance with Stotler (1982). Macrolichens follow Krog et al. (1980), except for Cladonia 
pyxidata (L.) Hoffm. which is used in a collective sense, also including the C. chlorophaea 
and C. grayi aggregates. Icmadophila ericetorum (L.) Zahlbr. and Ochrolechia frigida (Sw.) 
Lynge follow Poelt (1969), Micarea turfosa (Massal.) Du Rietz follows Poelt & Vezda 
(1977). 
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RESULTS 

BROAD-SCALE PATTERNS: SPECIES DISTRIBUTIONS AND ECOLOOICAL 
CONDITIONS 

Hydromorphology 

The description of the hydromorphology of the special area is based on the map of 
microfeatures, pools, and marginal forest segments (Fig. 5), an aerial photo (Fig. 6), and 
the map showing the topography of the ground water table (Fig. 7). 

To the east (pos. 12-15 07-12), there was a typical multilaterally sloping kermi raised 
bog synsegment. The mire features (kermis and lawn-dominated hollows) showed distinct 
orientation around the highest point. The topography of the ground water table (Fig. 7) 
showed that the larger part of this synsegment received ombrogenous water only. The 
hummock level dominated towards the periphery of the open, slightly domed bog plain. 
To the south and east, a more or less continuous marginal forest segment was present, 
separated from the mineral soil by a narrow lagg zone ( 1-5 m). The lagg was replaced by 
floating carpets along the margin of the tarn Kisselbergmosetjern. A steep edge, 0.5-1.2 m 
high, separated the marginal forests from the floating carpets. Runoff from the lake was 
through a ditch, indicating that the steep edge might owe its origin to an artificial lowering 
of the water table, probably more than 25 years ago. This multilaterally sloping kermi 
raised bog synsegment fell steeply off towards the north. 

From the border onto mineral soil in the S (pos. 08 01) and SW (pos. -07 02-04) 
two soligenous fen soaks spread out on the mire. Farthest SW they were separated by a 
small, hummock-dominated segment on an indistinct watershed, but at pos. 09-10 05-07 
they were only indistinctly separated. The soaks partly drained into Kisselbergmosetjern, 
partly ran northwards to lake Svartekulpa as a narrow, lawn-dominated depression (pos. 
13-14 16-17), and partly spread diffusely out on the mire at pos. 09-10 09-19 (visible as 
a marked concavity on the 920 and 930 contours in Fig. 7). 

A broad soligenous fen soak from the mineral soil in SW (pos. 05 06) ran the length 
of the western margin of the mire as a 30-80 m broad soak, dominated by carpets and 
lawns. At pos. 05-06 08-12, the soak spread diffusely out on the mire. A hummock
dominated, partly forested segment occurred at pos. 05 07 between the fen soak and the 
lagg. 

In the wide, open central part of the special area, kermis and hollows were distinctly 
orientated perpendicular to the slope. Farthest south, between the western fen soak and the 
two southern soaks, this central part had the appearance of a unilaterally sloping kermi 
raised bog. A distinct watershed ran the length of the bog plain segment from the border 
onto mineral soil (pos. 06 05) to pos. 08 10. This segment was distinctly domed, dominated 
by hummocks farthest SW, and with an increasing areal importance of lawn-dominated 
hollows towards NE. Where the western fen soak spread out, the surface immediately lost 
its domed profile, wet and large hollows abounded, and many hollow-pools occurred. North 
of pos. 05-07 14 the area was strongly eroded, and the segment had assumed the character 
of a unilaterally sloping plane transitional mire. The orientation of mire features was less 
distinct as the erosion had affected all microfeatures. Extensive mud-bottoms were connected 
by diffuse, confluent water-tracks, ending in deep erosional gullies and eventually forming 
brooklets. This area had a large catchment (cf. Fig. 7). Domed, hummock-dominated and, 
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Fig. 5. Map of N. Kisselbergmosen showing distribution of mire features, mire margin 
segments, and pools. Based on field investigations 1982. 
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Fig. 6. N. Kisselbergmosen. Aerial photo by Fjellanger Wider~e A/S, published with 
permission. 
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Fig. 7. Map of N. Kisselbergmosen showing the topography of the ground water table 1982 
05 13. Contour interval 10 cm. Additional contours (broken lines) with interval 5 cm. 
Thick lines indicate 50 cm intervals. Levels are relative to a fixed point in the mire margin 
(set to 1200 cm). 
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in part, sparsely forested areas occurred SW of the Svartekulpa tarn. 
Fen soaks spread from the border onto mineral soil at pos. 07 18 eastwards, in the 

direction of Svartekulpa, and northwards. Forested, often slightly domed miniature segments 
occurred several places between the 1-5 m broad, relatively dry lagg and the open mire 
expanse. The special area may be divided into seven catchment areas: (1) the fen soaks in 
S and SE and the southern part of the multilaterally sloping kermi raised bog synsegment; 
draining into Kisselbergmosetjern, (2) the fen soak running along the western margin; 
draining out of the mire at pos. 01 15, (3) the area N of the small forested area at pos. 03 
13; draining into a small tarn NW of pos. 02 19, (4) the central parts of the special area; 
draining through the brooklets at pos 05 19, (5) the northern half of the multilaterally 
sloping kermi raised bog synsegment, the fen soak S of Svartekulpa, and adjacent parts of 
the mire to the west; draining into Svartekulpa from S, (6) the diffuse fen soak spreading 
out on the mire at pos. 09-10 08-09 (indistinctly separated from (4) and (5)), including the 
areas further north and the fen soak from pos. 07 18; draining into Svartekulpa from W, 
and (7) the northernmost parts of the mire, pos. 07-08 20-21; draining out of the mire 
farthest north. 

Two or three synsegments may be separated in the special area, the multilaterally 
sloping kermi raised bog and the large, central synsegment including transitions from 
unilaterally sloping kermi raised bog to unilaterally sloping plane transitional mire (could 
be considered as two synsegments). 

Fig. 7 may be used to demonstrate several issues discussed by 0kland (1989): (1) 
The kermi raised bog synsegments developed on the watersheds; the only sites sufficiently 
sheltered from strong influence of soligenous water supply. A levelled transect across the 
kermi raised bog synsegments shows the surface to be distinctly domed. (2) Forested bog 
segments developed where the slope was high (and the water table consequently low for 
most of the growing-season), or where the catchment area was small (on watersheds). (3) 
Plane transitional mires developed where the catchment was large, but sheltered from the 
direct influence of distinct fen soaks and large amounts of soligenous water. A levelled 
transect across the unilaterally sloping plane transitional mire synsegment shows the plane 
or slightly concave shape of the surface. The eroded area apparently had distinct kennis and 
hollows orientated perpendicular to the slope before the onset of erosion. Remnants of 
kermis were visible as a regular arrangement of isolated hummocks. (4) Hollow-pools 
apparently formed in areas with low slope and ample water supply. Thus hollows were 
absent from watersheds and occurred abundantly in nearby level sites just below a relatively 
steep slope. 

Species distributions in the special area 

Nine broad-scale distributional groups were recognized. Tab. 1 gives a survey of the 
affiliation of all recognized taxa. 

D-group 1. Species classified to this group occurred all over the special area; in the 
forested marginal areas and the central, open parts. There was some within-group variation, 
from species with slight preference for the peripheral, forested parts (denoted *) to those 
with distribution skewed towards the open, central parts (denoted §). These extremes were 
transitory to D-groups 3 and 2, respectively. The following 20 species were assigned to this 
group: 

§Calluna vulgaris 
Empetrum nigrum 
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Tab. 1- Species occurring in the special area and ~heir abunaa~e ~n e~h of the zones. E - mi~e -~xpanse, M - mi~e margin. 1, 2, and 
3 - zones along tile supposed nutrient gradient. IJ - d1s tribut1onal group No. 0 -: a + 1na1cate presen!=e. in at least one of 
tne aoo ranaom samples. s - a + indicate presence in at least one of the 765 subJectlve samples. 01stnbut1onal groups as 
explained in the text. Abundances: + - occasional (one or a few records), l - rare, 2 - frequent, 3 - dominant or 1.m~rtant. 

Nr. Spee 1es name 0 S El E2 E3 Ml M2 M3 

001 Betula pubescens Ehrh. 
002 P1cea ab1es ( L.) Karsten 

004 Andromeda pollfolla L. 
005 Betula nana L. 

- B. nana x pu.oescens 
006 Calluna vulgans (L.) Hull 
007 Empetrum mgrum L. 
008 Erica tetralix L. 
009 Frangula alnus Miller 
010 Jun1perus commun1s L. 
011 Mynca gale L. 

020 lJactylorhiza maculata ( L.) 
so6 

021 D.rosera angl1ca Hudson 
022 D. ang:11.ca x rotunchfolia 
023 D. rotundifolla L. 
024 Melampyrurn pratense L. 

029 Carex curt a Good. 
030 C. echinata Murray 
031 C. globulans L. 
032 C. lasiocarpa Ehrh. 
033 C. llmosa L. 

- C. magellan1ca Lam. 
- c. mgra ( L.) Reichard 

034 C. pauc1flora L1ghtf. 
035 C. rostrata Stokes 
036 Deschampsia flexuosa (L.) 

044 Aulacomnium palustre ( Hedw. ) 
Schwaegr. 

- Brachythec1um reflexum 
(Starke) B., S. & G. 

045 Call1ergon stramineum 
( Bnd.) Kiriclb. 

046 Ceratoelon purpureus (Hedw.) 
Br1..:i. 

04 7 Ll1cranella cerviculata 
(,1ea.w.) St:h1mp. 

04ti Lih..:1.dnurn aZL1ne L:Unck 
049 u. fu.sce5cens Sm. . . . 

..,_,.__ ... -..,,,.._u.1,.v11 "..L.l~o 

051 D. maJus Sm. 
052 D. polysetum Sw. 
053 u. scopanum hedw. 
054 Llrepanoclaaus tluitans 

( lieuw.) Warnst. 

063 Sphagnum angust1follum 
(Russ.) C. Jc-ns. 

064 s. balt1cum (Russ.) C. 
Jens. + + 

065 S. cap1llifollum (Ehrh.) 
IK.~W. 

- S. centrale C. Jens. 
066 S. compactum llC. 
067 s. cusp1datum l10ffm. 
068 S. tallax (Kllnggr.) 

r.'.l1nggr-. + + 
069 s. fuscum (Sch1mp,) l<l1nggr.+ + 

080 Barb1lophoz1a attenuata 
I Mart. ) Loeske 

081 Bazzania tnlobata (L.) S. 
vray 

ll82 CalypogeJa 1ntegnst1pula 
Steph. 

083 C. muellerana ( Sch1ffn.) 
K. Mull. 

084 c. neesiana (Mass. & 

3 3 3 

+ 
2 
2 

+ 

l l 2 2 2 

1 
l 1 ... 

+ + 
i 1 + + 

l ~ + l l 

+ + + 2 2 

3 3 3 

2 2 

3 j 

Carest.) ,,. Mull. + + l 1 + 2 l 
J85 C. sphagn1cola (H. Arn. & J. 

+ 
+ 

+ 
2 
2 
1 

+ 
1 
2 

2 

+ 
+ 

3 

l 

8 
2 
2 

2(-ll 

6 
5(-4) 

7 

~{-ii 

3 
8 
5 
2 

Yet-ss.) Warnst, & Loeske l .i,. + 2(-1) 
086 C2phalozia l!Jum.) Dum. spp. 2 l l l 
087 Cephaloz1ella (Spruce) 

Scn1iin. spp. l l 2(-l) 

U96 Cetrar1a ael1se1 (Scnaer.) 
Nyl. 

097 C. er1cetorum Op1z. 
098 C. 1slana1ca !L.) Acl1. 
099 C. pinastn (SCop.) S. F. 

1..:r-a, 
1Uu Cld;on1a arbu~cula (Wallr.) 

Rabenn. 
101 C. bac1llaris l.'lch.) Ny!. 
102 C. bell1a1flora (.'lch.) 

Schaer. 
103 C. cameo la I Fr.) Fr. 
104 C. c2not2a l.'lcn.) Schear. 
105 C. con1ocraea ( florke) 

Spreng . 
.!.8~ :- • ..:c::-;--,;,,..t.:. ( :...,. : .. 0:~.:-•• 
107 C. cr1spata (.lici1.) Flot. + -
108 C. cyan1pes (Sommerf.) Nyl. + + 
109 C. aeform1s auct non Hoffm. - + 
110 C. ci1g1tata (L.) i-ioffm 
111 C. f1mbr1ata (L.) r~r. + + 

112 c. floerkeana (fr.) Florke + • 

l 
1 + 

1 1 + 

2 2 + 

l 1 

l l + 2 l 

Nr. Species name 0 S El E2 E3 Ml M2 M3 

003 Pinus sylvestris L. 

012 Salix aurita L. 
013 S. repens L. 
014 Sorbus aucuparia L. 
015 Vaccinium microcarpum 

(Rupr.) Schmalh. 
016 V. myrtillus L. + + 
017 V. oxycoccos ( Hill) A. Gray + + 
018 v. uliginosum L. + + 
019 V. vitis-idaea L. + + 

025 Orthilia secunda ( L.) House 
026 Potentilla E!'recta ( L. ) 

Rauschel 
027 Rubus chamaemorus L 
028 'l'rientalis europaea L. 

'Irin. 
037 aiophorum angustifolium 

Honckeny 
038 E. vaginaturn L. 

- Juncus filiformis L. 
039 Molinia caerulea ( L.) Moench + + 
040 Phragmi tes australis Steudel - + 
041 Rhynchospora alba ( L. ) Vahl + + 
042 Scheuchzeria palustris L. + + 
043 Scirpus cespitosus L. + + 

055 D. uncinatus (Hedw.) 
Warnst. 

056 Hylocomiurn splendens (Hedw. l 
B., 5. & G. 

057 Plagiothecium laetum B., S. 
& G. 

058 Pleurozium schreberi (Bria.) 
Mitt. + + 

059 Pohlia nu tans ( hedw. ) Linclb. + + 
060 Polytrichum corrmune hedw. 
061 Polytrichum strictum Brid. 

- Ptilium crista-castrensis 
\ueuw. i ue Not • 

- Splachnum ~llaceum t1edw. 
- S. luteum 
- S. rubrum 
- s. sphaericum lledw. 

062 'I'etraphis pellucida Hedw. 

070 s. girgensohnii Russ. 
071 s. lindbergii + + 
072 s. magellanicum Brid. -:- + 
073 s. majus (Russow) c. Jens. + + 
074 S. molle Sull. 
075 S. papillosum Linclb. 
076 5. rubellum Wils. 
077 5. rubelll.111 Wils., pale 

form 
078 5. russowii Warnst. 
079 s. tenelll.111 (Brid.) Bo!')' 

088 Cladop:x:liella fluitans 
(Nees) J(llrg. 

089 Clymnocolea inflata ( huds.) 
IAln. 

090 Kurzia pauciflora (Oicks.) 
Grolle 

091 Lophozia ventricosa (Dicks.) 
tun. + + 

092 Mylia anomala (Hook.) S.Gray + • 
09 3 0:ion toschisma sphagni 

(I.licks.) Durn. + + 
094 Ptilidium ciliare ( L. ) liampe + + 
095 Ri=ardia latifrons ( Linclb. ) 

Linclb. 

.Ll~ ,.__ ... u.i,:·cata (ruds.) Schraa. 
114 c. gracilis ( L.) Willd. 
115 C. mitis Sands t. 
116 C. pleurota (Florke) 

Schaer. 
117 C. pyxidata (L.) Hoffm. 

coll. 
118 C. rangiferina (L.) Wigg. 
119 C. squamosa (S<:op.) Hoffm. 
120 C. stellans (4:>iz.) Pouz. 

& V~zda 
121 C. subfurcata (Nyl.) Arn. 
122 C. sulphurina (Michx.) f'r. 
123 C. uncialis (L.) Wigg. 
124 llypogymnia physodes ( L.) 

i~yl. 
125 Icmadophila ericetorum ( L.) 

Du Rietz 
126 Micarea turfosa ( Massa 1. ) 

W Rietz 
127 Ochrolechia fng1da (Sw.) 

Lynge 

+ + 
+ + 

+ + 
- + 
+ ... 
+ + 

l 1 l 3 3 2 3 (-ll 

1 2 b 
c., 

2 l l + 
+ 3 
3 3 2 

3 
3 

3 3 2 3 3 

2 
3 3 3 3 2 

j 
2 

3 3 

+ l (-3) 
l l 

1 6 
1 l 2 2 1 

+ + + + + + 
+ + + 
+ 

+ + + + 

i 8 ... 
j 5 

3 3 3 l 
2 5 
1 5 
2 + i-
3 1 + + 2 

1 1 
2 2 

3 3 3 

3 3 2 

2 2 2 

2 2 2 

+ 
2 l + > 

l l 

+ 
l 

+ 1 

l 
1 + 

2 2 1 
+ 
l 
l 

1 l 

l l. 
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§ Vaccinium oxycoccos 
Rubus chamaemorus 
Eriophorum vaginatum 

* Aulacomnium palustre 
*Dicranum polysetum 
D. scoparium 

*Pleurozium schreberi 
*Pohlia nutans 
*Polytrichum strictum 
§Sphagnum Ju.scum 
S. magellanicum 
Calypogeja neesiana 
Cephalozia spp. 
Ptilidium ciliare 
Cladonia coniocraea 
C. fimbriata 

§C. pyxidata coll. 
C. rangiferina 

SOMMERFEL TIA 8 ( 1989) 

D-group 2. The species making up this group occurred all over the central, open 
areas, but typically did not enter the Pinus sylvestris-dominated marginal forests. The dis
tributional patterns of D-group 2 and D-group 3 species were complementary. Nearly perfect 
complementarity was shown by the two hummock-inhabiting D-group 2 species Scirpus 
cespitosus and Sphagnum rubellum on one hand, and Vaccinium vitis-idaea (Fig. 10) on the 
other. Scattered occurrences also in the marginal forested areas (transition to D-group 3) 
were observed for species marked §. The following 38 taxa were classified in this group: 

§Andromeda polifolia 
Vaccinium microcarpum 
Drosera anglica 
D. ang lie a x rotundif olia 

§D. rotundif olia 
Rhynchospora alba 
Scirpus cespitosus 

§Dicranum leioneuron 
D. undulatum 
Sphagnum balticum 
S. cuspidatum 
S. rubellum 
S. tenellum 

§Calypogeja sphagnicola 
§Cephaloziella spp. 
Cladopodiella fluitans 
Gymnocolea inflata 
K urzia paucijlora 

§Mylia anomala 
Odontoschisma sphagni (Fig. 27) 
Riccardia latifrons 
Cetraria delisei (Fig. 27) 
C. ericetorum 
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C. islandica 
Cladonia arbuscula 
C. bacillaris 
C. cyanipes 
C. jloerkeana 
C. mitis (Fig. 27) 
C. pleurota 
C. squamosa 
C. stellaris 
C. subfurcata (Fig. 27) 

§C. sulphurina 
C. uncialis 
lcmadophila ericetorum 
Ochrolechia frigida 

33 

D-group 3. The species classified to this group showed a concentration to the 
peripheral parts of the mire, with Pinus sylvestris forest. Vaccinium vitis-idaea (Fig. 10) 
showed the most typical D-group 3 distribution. Vaccinium myrtillus (Fig. 8) and V. 
uliginosum (Fig. 9) both had scattered occurrences in the open, central parts of the special 
area. Species even more frequent in the central areas (transitions to D-group 1) are denoted 
by *. The following 11 species were classified in this group: 

*Betula pubescens 
Picea abies 

* Pinus sylvestris 
*Betula nana (Fig. 27) 
Vaccinium myrtillus (Fig. 8) 
V. uliginosum (Fig. 9) 
V. vitis-idaea (Fig. 10) 
Hylocomium splendens 

*Sphagnum angustifolium 
S. capillif olium (Fig. 11) 
C ladonia furcata 

D-group 4. This group only comprised one species, Drepanocladus jluitans. The 
distribution of this species is characterized by its restriction to the wettest part of the 
special area, distinctly influenced by soaks from areas near the border onto mineral soil. 
Furthermore, it showed no preference for central or peripheral parts of the area. 

D-group 5. Species classified to this group were restricted to the more or less distinct, 
open, central fen soaks or areas where fen soaks spread out on the mire (cf. p. 26). The 
widest distribution of D-group 5 species was shown by Sphagnum papillosum (Fig. 20). 
Though less abundant, Carex pauciflora (Fig. 14) and Erica tetralix largely had a similar 
distributions. The remaining species had still more restricted distributions. Four species; 
Carex limosa, Scheuchzeria palustris, Sphagnum lindbergii, and S. majus, were restricted 
to the central, wetter parts of fen soaks (compare Figs 5 and 6). Sphagnum compactum and 
S. molle were restricted to the distal (bogward) side of the the large, western and southern 
fen soaks. Species denoted § were also noted in more peripheral sites,· and were transitory 
to D-group 4. The following 10 species were classified in this group: 

Erica tetralix (Fig. 12) 
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Fig. 8. The distribution of Vaccinium myrtillus. 
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Fig. 9. The distribution of Vaccinium uliginosum. 
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Fig. 11. The distribution of Sphagnum capillifolium. 
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Fig. 12. The distribution of Erica tetralix. 
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Fig. 13. The distribution of Carex limosa. 
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Fig. 14. The distribution of Carex pauciflora. 
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Fig. 15. The distribution of Scheuchzeria palustris. 
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Fig. 16. The distribution of Sphagnum compactum. 
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Fig. 17. The distribution of Sphagnum lindbergii. 
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Fig. 18. The distribution of Sphagnum majus. 
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Fig. 19. The distribution of Sphagnum molle. 
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Fig. 20. The distribution of Sphagnum papillosum. 
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Fig. 21. The distribution of Carex globularis. 
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Fig. 22. The distribution of Myrica gale. 



SOMMERFEL TIA 8 ( 1989) 49 

Fig. 23. The distribution of Carex lasiocarpa. 
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Fig. 24. The distribution of Carex rostrata. 
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Fig. 25. The distribution of Eriophorum angustifolium. 
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Fig. 26. The distribution of Dactylorhiza maculata (open triangles), Carex curta (filled 
triangles), C. magellanica (open squares), and Phragmites australis (filled squares). 
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Fig. 27. The distribution of Betula nana (circles), B. nana x pubescens (dots), Bazzania 
trilobata (open triangles), Odontoschisma sphagni (filled triangles), Cladonia mitis (open 
squares), C. subfurcata (filled squares), and Cetraria delisei (rotated triangle). 
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Fig. 28. The distribution of Splachnum ampullaceum (squares), S. luteum (circles), and S. 
sphaericum (triangles). 
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Carex limosa (Fig. 13) 
§C. pauciflora (Fig. 14) 
Scheuchzeria palustris (Fig. 15) 
Dicranella cerviculata 
Sphagnum compactum (Fig. 16) 
S. lindbergii (Fig. 17) 
S. majus (Fig. 18) 
S. molle (Fig. 19) 
S. papillosum (Fig. 20) 

D-group-6. Species in this group occurred in the peripheral parts of the special area, 
near the border onto mineral soil, in sites seemingly influenced by fen soaks. Carex 
globularis (Fig. 20) had the widest distribution encountered in this group. The following 
6 species were included: 

Salix aurita 
Melampyrum pratense 
Carex globularis (Fig. 21) 
C. nigra 
Polytrichum commune 
Sphagnum russowii 

D-group 7. Only species that occurred in the central parts of fen soaks and in 
peripheral areas distinctly influenced by water from the mineral soil, were classified to this 
group. A § indicates preference for the open, central parts, while an * indicates preference 
for peripheral areas, the latter transitional to 0-group 8. The following 7 species were 
classified in this group: 

Myrica gale (Fig. 22) 
Carex lasiocarpa (Fig. 23) 

§C. rostrata (Fig. 24) 
Eriophorum angustifolium (Fig. 25) 

§Phragmites australis (Fig. 26) 
*Calliergon stramineum 
*Sphagnum fa/lax 

D-group 8. As 0-group 7, but restricted to the peripheral, forested areas. The 
following 10 species were classified in this group: 

Frangula alnus 
Dactylorhiza maculata (Fig. 26) 
Orthilia secunda 
Potentilla erecta 
Trientalis europaea 
Carex curta (Fig. 26) 
C. echinata 
M olinia caerulea 
Sphagnum centrale 
S. girgensohnii 
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D-group 9. The three species classified to this group were restricted to shallow peat 
near the border onto mineral soil: 

Juniperus communis 
Sa/ix repens 
Deschampsia flexuosa 

Some species were not possible to assign to particular distributional groups, in most cases 
because of sparse occurrence (examples in Figs 26-28). 

Zones: definition and interpretation 

Definition of zones 

The division of species into D-groups according to broad-scale patterns could be interpreted 
as a response to two gradients: ( 1) the mire expanse - mire margin gradient, and (2) the 
nutrient (poor-rich) gradient. 

(1) The mire expanse - mire margin gradient. The classification into D-groups sugge
sted a division of the special area into two main categories along this gradient. The open, 
central parts of the special area were characterized by the presence of species of D-groups 
2 and 5, while the peripheral, wooded parts contained members of D-groups, 3, 6, and 8. 
It was possible to divide the special area into two zones, the mire expanse (E-zone), and 
the mire margin (M-zone) by use of species in D-groups 2 and 3 (Fig. 29). The 
complementary distributions of the mire expanse species Scirpus cespitosus and Sphagnum 
rubel/um, and the mire margin species Vaccinium vitis-idaea turned out to be the most 
operational criterion for this limit. 

(2) The nutrient (poor-rich) gradient. Based on the distributional patterns; three zones 
(parallel divisions of the mire expanse and the mire margin) could be discerned: (a) Some 
areas in the middle, wetter parts of broad fen soaks on the mire expanse, and in wet laggs 
close to the border onto mineral soil, characterized by the presence of species in D-groups 
7 and 8. These species neither occurred in the marginal parts of these soaks nor in smaller 
or less distinct soaks. Such areas made up zone 3. (b) The species of D-groups 4, 5 and 
6 also had restricted distributions. The areas characterized by the presence of species in 
D-group 4-6 and absence of D-group 7 and 8 species, constituted zone 2. (c) Areas not 
containing species of any of the D-groups 4-9 constituted zone 1. 

Zones along the two gradients were combined to give a total of six zones; El, E2, 
and E3 on the mire expanse, and Ml, M2, and M3 in the mire margin (Fig. 29). Dis
tributions of D-groups 1-8 are related to the zones as follows: 

D-group 1 - El, E2, E3, Ml, M2, M3 
D-group 2 - El, E2, E3 
D-group 3 - Ml, M2, M3 
D-group 4 - E2, E3, M2, M3 
D-group 5 - E2, E3 
D-group 6 - M2, M3 
D-group 7 - E3, M3 
D-group 8 - M3 

Tab. 1 shows the frequency of all recorded species in each zone. 
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Fig. 29. Division of the special area into zones according to large-scale species distribu
tions: mire margin - dotted (small dots), mire expanse - without dots, zone 1 - without 
hatching, zone 2 - hatched, isolated occurrences of zone indicators - medium sized dots. 
zone 3 - densely hatched, isolated occurrences of zone indicators - large dots. 
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Hydrological interpretation of zones 

A comparison of Figs. 5, 7, and 29 gave good reasons to assume correspondence 
between the E 1 - E2 zonal limit and the limit for influence of water that might come into 
contact with mineral soil. The four larger E 1 areas in Fig. 29 were all characterized by 
convex contour lines. The three unilaterally sloping (westernmost) of these areas had distinct 
fen soaks at their flanks and were sheltered from influence by mineral soil water from 
above by large, hummock-dominated areas. These extensive deposits of highly humified 
hummock peat acted as dams for the water, effectively channelling surface water into the 
lateral fen soaks. Even in situations with maximal horizontal flow-rates, this shielding was 
probably sufficient for the El areas to remain truly ombrogeneous. The peak of the water 
table in the multilaterally sloping kermi raised bog confirmed the ombrogeneous status of 
this synsegment. The spread of the fen soaks out on the mire (p. 26, Fig. 6) was closely 
parallelled by concave (or straight) contours (Fig. 7), and the dominance of carpets and 
lawns (Fig. 5), further amplifying the interpretation to the El-E2 limit as a reasonable 
approximation to the mineral soil water limit. 

The fen plant limit and distribution of fen plants 

From the hydrological assessment it was clear that species characteristic of zones 2 
and 3 acted as fen plants at N. Kisselbergmosen. The species of D-groups 4,5, and 6 
showed the least restricted distribution, and, taken together, appeared roughly to coincide 
with the areas on the fen side of the mineral soil water limit (Figs. 1-7, 29). When the 
hydrological interpretation was compared with the detailed maps of species' distributions, 
some deviant patterns occurred. These deviations were of two kinds. 

( 1) Disjunct occurrences in areas where the occurrence of mineral soil water was 
unlikely for hydrological reasons. Examples are: (a) Erica tetra/ix in pos. 113-114 110-112, 
(b) the same in pos. 095 206 (Fig. 12), (c) Carex paucijlora in pos. 084 074, (d) the same 
in pos. 144-151 d80-082 (Fig. 14), (e) Carex rostrata in pos. 111 035 (Fig. 24), (t) 
Sphagnum papillosum in pos. 129 083, and (g) the same in pos. 127 143 (Fig. 20). 

(2) Areas without fen plants, but nevertheless influenced by mineral soil water. The 
most typical examples are the least distinct (and driest) fen soaks (cf. Figs 5-7), containing 
scattered fen plants. Examples of such soaks are (a) pos. 07 07-10, (b) pos. 10 08, (c) pos. 
09 12-15, and (d) pos. 13 12-14. 

Chemical and physical properties of peat along transects 

Zonational relationships of transects 

The five transects each consisted of 10 to 21 peat samples. 
Transect 1 (10 samples). From the central parts of the El zone at pos. 11 12, the 

transect ran across the broad, diffuse fen soak at pos. 09-10 10-11 into the El zone further 
SW (Figs 4 and 29). Samples 1-3 and 9-10 were from El, 4-8 from E2. 

Transect 2 (10 samples). A short transect in the broad fen soak close to the western 
border of the mire (Fig. 4) that ran from the E2 zone (samples 1-5) into the E3 zone 
(samples 6-10). At this site, the E3 zone was characterized by presence of Carex rostrata, 
Eriophorum angustifolium, and Myrica gale. 

Transect 3 (17 samples) ran from the El zone of the unilaterally sloping kermi raised 
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Tab. 2. PCA ordination of peat samples. Eigenvalues of axes, correla
tions of sample scores with zones 1-3, and loadings of chemical 
parameters (correlations of chemical parameters with axes). 
Significance of correlation coefficients according to CMen 
(1962). 

PCA axis 1 2 3 4 
r p r p r p r p 

eigenvalue .335 .187 .147 .112 

zone .541 < .001 -.002 n.s. .260 <.025 .032 n.s . 

ASH . 284 <.010 -.103 n.s . .230 <.025 .443 <.001 
pH . 371 < .001 .085 n.s. -.155 < .100 -.290 < .010 
H -.420 <.001 .125 n.s. -.300 <.005 .088 n.s. 
NA -.188 <.010 .239 <.025 .345 <.005 -.575 <.001 
K -.265 < .010 -.067 n.s . .578 < .001 .180 < .100 
CA . 176 < .100 .559 <.001 -.140 n.s. .178 < .100 
MG -.200 <.050 .537 < .001 .084 n.s . .229 < .050 
BS .411 < .001 .210 < .050 .305 <.005 .067 n.s. 

bog part of the central synsegment at pos. 09 09 (samples 1-5) westwards across a diffuse 
fen soak with Carex pauciflora and Sphagnum papillosum (Erica tetra/ix occurred somewhat 
further south). Samples 6-8 were taken from the E2 zone. At pos. ea. 070 090, the transect 
traversed a small area without E2 indicators (samples 9-12) before ending in the E2 zone 
of the western fen soak (samples 13-17). 

Transect 4 (16 samples) ran in a south-easterly direction from the unilaterally sloping 
kermi raised bog (samples 1-4 in the El zone) across a diffuse fen soak with scattered 
Carex pauciflora and Sphagnum papillosum (samples 5-7 in the E2 zone), through a small 
El zone (samples 8-9), and into the broad soak from the south. Samples 10-11 originated 
from the E2 zone of this soak, samples 12-16 from the E3 zone characterized by the 
presence of Eriophorum angustifolium. 

Transect 5 (21 samples) started between samples 1 of each of the transects 3 and 4 
(samples 1-3 from the El zone), and ran eastwards to the multilaterally sloping kermi 
raised bog synsegment. The transect ran across the broad fen soak N of Kisselbergmo
setjem, with a central, Carex rostrata-dominated E3 zone (samples 9-12), bordered by E2 
zones (samples 4-8, 13-15). Samples 16-21 were from the El zone of the multilaterally 
sloping kermi raised bog expanse segment. 

Correlation between chemical and physical parameters 

The only high value of r in the correlation matrix (Fig. 30) was observed between 
exchangeable H+ and the derived parameter base saturation (r = -0.816, P < 0.001). Base 
saturation was primarily influenced by H+ concentrations because of their more than tenfold 
higher values than total exchangeable cations (Tab. 3). A group of significantly positively 
correlated parameters contained pH, ash content, base saturation, and exchangeable Ca2+. 
H+ was negatively correlated with this group. Exchangeable Mg2+ was positively correlated 
with Ca2+, but negatively correlated with ash content and pH. Exchangeable K+ and Na+ 
showed no correlations at the P < 0.005 level. 
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Ash pH H Na K Ca Mg % B 

Ash <. 025 <. 001 - - <.l <. 025 <.01 

pH 0.272 <. 005 - <. 05 <. 005 <. 025 <. 001 

H -0.402 -0.330 <. 05 <.l - <. 005 <. 001 

Na -0.104 -0.092 0. 213 <. 01 - <. 05 -
K -0.009 -0.204 0.192 0.270 <. 01 <.l <.1 

Ca 0.179 0. 313 -0.028 0.029 -0.288 <. 005 <. 025 

Mg -0.254 -0.248 0.314 0. 211 0.180 0.334 -
% B 0.313 0.441 -0.816 -0.047 -0.160 0.258 0.019 

Fig. 30. Peat chemistry; Pearson product-moment correlation coefficients (lower left) and 
their significance probabilities (upper right), based on 74 peat samples. 
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Fig. 31. Principal component analysis (PCA) of the 8 chemical parameters in the 74 peat 
samples. Axes 1 and 2. 
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PCA ordination 

A summary of the PCA ordination of the eight chemical and physical parameters is given 
in Tab. 2. 

PCA 1. The first PCA axis accounted for 33.5 % of the variance of the correlation 
matrix. High loadings on this axis as reflected by correlations with the sample scores, were 
obtained for base saturation (r = 0.411, P < 0.001) and pH (r = 0.371, P < 0.001), low 
loadings for exchangeable H+ (r = -0.420, P < 0.001); a relatively high value also for ash 
content (r = 0.284, P < 0.01). The first PCA axis thus reflected the grouping of strongly 
correlated parameters also evident from Fig. 30, but partly excluded Ca2

• from this group 
(Fig. 31). Zone (from which the samples originated) was strongly correlated with sample 
scores along PCA 1 (r = 0.541, P < 0.001). Thus the zonal origin of sample plots explained 
the variation along PCA 1 better than did any single chemical or physical parameter. The 
division into zones can consequently be explained by a set of 3-4 peat parameters. 

PCA 2. The second PCA axis accounted for 18. 7 % of the variance. High loadings 
and highly significant correlations with this axis were only obtained by Ca2

• and Mg2+ (Fig. 
31, Tab. 2). Zonal relationships of the samples were not correlated with this axis. 

PCA 3. The third PCA axis accounted for 14.7 % of the variance. Exchangeable 
K· obtained high loading (r = 0.578, P < 0.001), but relatively high (positive and negative 
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Fig. 32. Principal component analysis (PCA) of the 8 chemical parameters in the 74 peat 
samples. Axes 1 and 3. 
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Tab. 

Para
meter 

Ash 
content 
( %) 

pH 

H 

Na 

K 

Ca 

Mg 

% base 
sat. 

SOMMERFEL TIA 8 ( 1989) 

3. Ash content, pH, percentage b~se saturation, and ex
tractable cations (in mmol/dm) in peat samples from 
mud bottoms in zones El, E2, and E3. Median values 
and standard deviations are given. Differences of the 
zone means are tested for statistical significance by 
Student-s T-test (Sverdrup 1973). T-values and signifi
cance probability levels according to Owen (1962) are 
given. p

1 
refers to the two-tailed, p 2 to the ons-tai

led test. 

Zone 

El 
E2 
E3 

El 
E2 
E3 

El 
E2 
E3 

El 
E2 
E3 

El 
E2 
E3 

El 
E2 
E3 

El 
E2 
E3 

El 
E2 
E3 

n 

29 
30 
13 

29 
31 
14 

29 
31 
14 

29 
30 
14 

29 
31 
14 

29 
31 
14 

27 
27 
14 

27 
26 
14 

X 

2.5 
2.6 
4.9 

3.30 
3.40 
3.45 

67 
56 
48 

0.84 
0.83 
0.83 

0.21 
0.21 
0.21 

0.98 
1.20 
1.11 

1. 60 
1.56 
1. 46 

9.1 
10.9 
12.0 

s 

1.0 
0.7 
2.1 

0.12 
0.10 
O.lL 

17 
21 
12 

0.12 
0 .13 
0.15 

0.09 
0.12 
0.08 

0.23 
0.30 
0.24 

0.23 
0.22 
0.20 

2.3 
2.4 
3.8 

Zone 

El-E2 
E2-E3 

El-E2 
E2-E3 

El-E2 
E2-E3 

El-E2 
E2-E3 

El-E2 
E2-E3 

El-E2 
E2-E3 

El-E2 
E2-E3 

El-E2 
E2-E3 

T 

0.37 
5.67 <. 001 <. 001 

3. 29 <. 0025 <. 001 
1.62 <.l 

2.25 
1. 31 

0.31 
0.02 

0.15 
0.06 

3.15 
0.91 

0.71 
1.48 

2.85 
1.41 

<. 0 5 <. 0 2 5 
<.l 

<. 0 0 5 <. 0 0 2 5 

<. 01 <. 005 
<.l 

loadings were also obtained by Na+, base saturation, and H+, to a lesser extent also by ash 
content (Fig. 32, Tab. 2). Zone was slightly correlated with PCA 3 (r = 0.260, P < 0.025), 
as expected from the correlations between PCA 3 and each of H+ and base saturation. 

PCA 4. Accounting for only 11.2 % of the variance and uncorrelated with zone, 
this axis reflected residual variance in single parameters. 

Correspondence between the zonal division and chemical and physical parameters 

Tab. 3 shows the statistical tests of differences between the pairs of zones, each parameter 
taken separately. Four parameters showed significant differences between El and E2; pH 
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Figs 33-35. Variation in peat chemistry along Transect Tl. Fig. 33. Ca. Fig. 34. pH. Fig. 
35. Ash content. 

(P < 0.001), exchangeable Ca2+ (P < 0.0025), base saturation (P < 0.005), and exchangeable 
H+ (P < 0.025). However, for all these parameters the mean for one zone was within one 
S.D. off the mean of the other zone, indicating that no single parameter enabled reliable 
prediction of zone from the chemical data. Between E2 and E3, only ash content was 
significantly different at levels below P = 0.10 (P < 0.001). However, the T value of this 
test was the highest encountered (Tab. 3). Values of Ca2+, pH, and ash content, the three 
parameters which showed the greatest between-zone differences, were plotted against 
transect positions (Figs 33-47). 

Transect 1. All three parameters increased from El to E2 (Figs 33-35). The increase 
was particularly strong from sample 3 to sample 4 (pH and Ca2+). The pattern was not 
consistent, sample 1 showed higher Ca2

+ concentration than sample 7, while the minimum 
of Ca2+ was observed in sample 8. 

Transect 2. pH differed consistently between zones; on the average pH was higher 
by about 0.1 unit in zone E3 than in zone E2 (Fig. 37). Ca2+ showed no clear trend, while 
ash content was higher in E3. 

Transect 3. The diffuse E2 zone at samples 6-8 was not, except for slightly higher 
pH values (cf. Fig. 40), reflected in the three parameters. Ash content decreased slightly 
from sample 8 to the El zone (samples 9-12). pH and ash content increased at the 
transition to the broad fen soak (samples 13-17). 

Transect 4. Ca2+, to a lesser degree also pH, increased from the El zone (samples 
1-4) to the diffuse fen soak (samples 5-7). Ca2+ decreased markedly at the transition to the 
next El zone, then increased again in the E2 zone (samples 10-11), but decreased strongly 
on the transition to the E3 zone (Fig. 42). pH showed no consistent variation along this 
transect (Fig. 43). Ash content did not respond to the El-E2 transitions, but increased 
strongly from E2 to E3 (between samples 11 and 12). 

Transect 5. With one exception (the high value for sample 4), pH increased from 
zone El via E2 to E3, and decreased again towards the El zone of the kermi raised bog 
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Figs 36-38. Variation in peat chemistry along Transect T2. Fig. 36. Ca. Fig. 37. pH. Fig. 
38. Ash content. 

plain (Fig. 46). Ash content reached a maximum in the E3 sample 9, and otherwise showed 
no trends. Ca2+ increased along the transect, the highest values were noted for the El zone 
farthest east (Fig. 45). 

Summary of trends 

There was a considerable local variation in chemical and physical properties of peat, as 
seen from the variation of three parameters along transects (Figs 33-47). However, most 
zonal transitions were reflected in at least one parameter although not always the same. 
There was a tendency for pH to monitor E l-E2 transitions the best, while ash content best 
separated zones E2 and E3. Diffuse fen soaks with few and scattered E2 indicators appeared 
to be more poorly characterized by the parameters studied than were the main E2 
water-tracks. The characterization of zones by peat properties was strongly improved when 
multidimensional trends were considered (e.g., by PCA) rather than single parameters. One 
group of correlated parameters, including base saturation (and the strongly correlated ex
changeable H+), pH, and ash content, appeared to give the optimal characterization of zones 
by peat properties. 
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Figs 39-41. Variation in peat chemistry along Transect T3. Fig. 39. Ca. Fig. 40. pH. Fig. 
41. Ash content. 

FINE-SCALE PATTERNS: SPECIES DISTRIBUTIONS AND ECOLOOICAL CONDI
TIONS 

Fluctuations in depth to the water table 

Climate in the observation period 

Monthly mean temperature and total prec1p1tation for the nearby meteorological station 
H0land-Kollerud 1980-82 are shown in Tab. 4; daily precipitation in the special area as 
well as total precipitation between successive water table recordings are shown in Figs 48, 
51 and 54; while temperature means for the same periods at H0land-Kollerud are given 
in Figs 49, 52, and 55. 

1980. The temperature was above normal in May, June, and September, while October 
was colder than normal. A warm period occurred from May 19 to June 3. Precipitation was 
higher than normal for all months except July (96 per cent of normal). The total 
precipitation of the ice-free season (May to October) was 147 per cent of normal. 
Particularly high precipitation occurred in June (123 mm, 189 per cent of normal) and 
October ( 153 mm, 195 per cent of normal). The longest rain-free periods lasted for eight 
days. The highest precipitation in one day was noted on August 4 (43.5 mm). 

1981. May was considerably warmer than normal, while June was colder. Mean 
temperatures of the two months differed only slightly. Apart from a relatively warm 
September, temperatures differed but slightly from normals. May precipitation was close 
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T,7l•. .). 'lnnthl y ancl annual mean temperature (T) and rronthly and annual total precipitation at the 
mr-t.eorological station 0284 H0land-Kollerud (Akershus, Aurskog-H0land, s. H0land, 139 m), 
,·0Jat.ive to normals 1931-60. Data fran The Norwegian Meteorological Institute, unpubl. 

1•,-1·i,xl of Monthly Annual M-0 
nl 1:..:.r-rvr1t ion 

J F M A M J J A s 0 N D 

T Nnnrfl I - 6.8 - 6.4 - 2.2 3.2 9.2 13.3 15.8 14.4 9.9 4.9 0.1 - 3.4 4.3 11.3 

]'180 mPnn - 9.5 -10.8 - 4.6 3.7 10.2 14.9 15.6 14.0 11.0 3.2 - 3.4 - 1. 7 3.5 11.5 
1'l81 mean - 5.3 - 6.1 - 3.6 3.1 11.0 12.0 15.1 13.8 11. 3 4.3 - 0.3 -13.1 3.5 11. 3 
]CJ82 mean -13.3 - 3.8 0.9 4.2 8.8 12.8 16.7 15.4 11.1 5.9 2.6 - 1.8 5.0 ll.8 

p Norrr>al 52 37 27 46 45 65 80 84 78 78 78 70 740 430 

1980 total 20 28 28 10 55 123 77 135 87 153 47 56 819 630 
]')81 total 22 22 70 6 53 ll5 145 7 75 115 125 25 780 510 
l q82 total 23 36 76 27 88 42 41 80 109 82 152 100 856 442 
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Figs 45-47. Variation in peat chemistry along Transect T5. Fig. 45. Ca. Fig. 46. pH. Fig. 
47. Ash content. 

to normal, while June and July were extremely rainy (177 and 181 per cent of normals, 
respectively). However, the mire received less than 20 mm of precipitation from July 29 
to August 22, and virtually no precipitation from August 23 to the reading of depths to 
the water table on September 18. The last half of September was rainy, and precipitation 
remained high for the rest of the autumn. Maximum precipitation in one day was recorded 
on October 4; 51.9 mm. 

1982. May was cold and rainy (88 mm, 196 per cent of normal). Mean June tempera
ture was also below normal, but a warm, dry period occurred at the May-June transition. 
An exceptionally long, warm period lasted for one month (July 8 to August 8). The first 
days of August had daily maxima well above 30°C, while daily means above 20°C were 
recorded for nine successive days. The last half of August was cool, but temperatures were 
above normal (by more than 1 °C) for the rest of the year. The warm period in July was 
accompanied by a period of negligible precipitation. Precipitation was 65 per cent of normal 
in June, only 51 per cent in July. Except for the 7 mm falling on the mire July 15-16, no 
precipitation occurred from July 7 to August 12. For the rest of the ice-free season, 
precipitation was close to normals, and evenly distributed. 

Variation in mean depth to the water table in the observation period 

Only the mean course of depths to the water table for 79 sample plots is shown (Figs 50, 
53, 56). Although some between-sample plot variation occurred (as described in a later 
section, cf. pp. 73), the seasonal variation of the mean was highly representative for all 
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Figs 48-50. Fluctuations in climate and mean depth to the water in the 79 three-year 
observation points during the growing season of 1980. Fig. 48. Daily total precipitation on 
N. Kisselbergmosen. Means for the periods between each water table recording are 
indicated. Fig. 49. Daily mean temperatures at the meteorological station H0land-Kollerud 
(data from The Norwegian Meteorological Institute, unpubl.). Means for the periods between 
each water table recording are indicated. Fig. 50. Mean depth to the water table (as 
measured from the surface of the bottom layer) in the 79 three-year observation points. 

sample plots. A close correspondence between the mean distance to the water table and 
climate was demonstrated by Figs 48-56. 

1980. By May 1 most hollows were ice-free (or some ice remained 10-20 cm below 
the actual water table). No ice was observed in hummocks after May 13. The mean depth 
to the water table increased 6 cm until the reading on May 20; mainly due to low 
precipitation. For the rest of the season the depth to the water table mainly remained low, 
as expected from the high and frequent precipitation. The annual maximum mean depth to 
the water table occurred on June 18 (17 cm), while local maxima occurred after dry, warm 
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Figs 51-53. Fluctuations in climate and mean depth to the water table in the 79 three-year 
observation points during the growing season of 1981. Fig. 51. Daily total precipitation on 
N. Kisselbergmosen. Means for the periods between each water table recording are 
indicated. Fig. 52. Daily mean temperatures at the meteorological station H~land-Kollerud 
(data from The Norwegian Meteorological Institute, unpubl.). Means for the periods between 
each water table recording are indicated. Fig. 53. Mean depth to the water table (as 
measured from the surface of the bottom layer) in the 79 three-year observation points. 

periods of one week's duration (readings on July 12 and August 2). Addition of 40-50 
mm of precipitation within one week always seemed to rise the water table to about the 
same level (mean distance to the water table 8-9 cm). This level was rarely exceeded. In 
the autumn after long periods of heavy rain, exceptionally low depths to the water table 
were noted (5.5 cm on September 14 after three days with heavy rain, 4 cm on October 
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Figs 54-56. Fluctuations in climate and mean depth to the water table in the 79 three-year 
observation points during the growing season of 1982. Fig. 54. Daily total precipitation on 
N. Kisselbergmosen. Means for the periods between each water table recording are 
indicated. Fig. 55. Daily mean temperatures at the meteorological station H~land-Kollerud 
(data from The Norwegian Meteorological Institute, unpubl.). Means for the periods between 
each water table recording are indicated. Fig. 56. Mean depth to the water table (as 
measured from the surface of the bottom layer) in the 79 three-year observation points. 

18 after a long, rainy and cool period). However, these low depths to the water table did 
not last for more than a couple of days in the absence of further addition of rain. The 
hollows froze about October 30, the hummocks some 1-2 weeks later. The annual mean 
range of depths to the water table was 13 cm. 

1981. Some hollows had thawed already by April 13. The warm and dry middle of 
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May caused rapid melting of most of the remaining ice, but ice was still observed in some 
large hummocks on June 8. The depth to the water table increased only slightly. The cool 
and rainy months to follow resulted in an almost constant depth to the water table close 
to 10 cm until the reading on July 25. Apart from a slight decrease in the middle of 
August, the depth to the water table increased steadily until the maximum, 24 cm, was 
recorded on September 18. During the initial stages of a dry period, the daily increase of 
depth to the water table was higher than during later stages (cf. Fig. 52). Addition of 60 
mm of precipitation within a one-week period caused a 17 cm decrease in the mean depth 
to the water table, while the addition of 85 mm the next ten days only caused a 0.5 cm 
further decrease. In spite of 51.9 mm rain two days before the recording on October 5, the 
minimum depth of 1980 was not reached (difference between annual minima 2 cm). The 
hollows froze November 3 and were covered with snow, but ice and snow thawed later on. 
Not until the last week of November did the mire freeze permanently. The annual mean 
range of depth to the water table was 18 cm. 

1982. Due to the warm March and April, large parts of the mire had thawed by 
mid-April, and almost no site was frozen on April 29. Ice was not observed in hummocks 
after May 7. The cool and wet first half of May kept mean depths to the water table low 
(about 9 cm) until the reading on May 23. The following warm and dry period caused the 
depths to the water table to increase to 24 cm within a three-week period. The addition of 
12 mm of precipitation (but maintenance of a cool weather) during the next week caused 
a 1.5 cm decrease in the depth, while the 39 mm the following 12 days resulted in a 
decrease to 13 cm. The long drought period of July and the first week of August caused 
a dramatic increase in the depth to the water table. The increase was rapid at first, then 
slowed down (in spite of increasing mean temperatures), but accelerated again as a response 
to the unusually warm first week of August. The three-year maximum depth to the water 
table, 37 cm, was noted on August 8. Addition of 25 mm of precipitation the next ten days 
caused a 7 cm decrease of depth to the water table. Precipitation remained above normals 
and temperature was low for the rest of the month, but the 9 cm level was not re
established until September 26 after a long, rainy period. Thereafter, depths to the water 
table remained low. The mire did not freeze permanently until the end of November or the 
beginning of December. The annual mean range of depths to the water table was 29 cm, 
the three-year range was 33.5 cm. 

Cumulative probability distribution functions 

Variation between years. Fig. 57 shows the one-year cumulative probability distribution 
functions for depth to the water table for four sample plots. The variation between sample 
plots was insignificant as the four graphs in Fig. 57 representing the same year largely 
follow each other closely. The variation between years was, however, considerable. P0 

(maximum water table; minimum depth to the water table) and P10 did not differ by more 
than 2 cm between the years. The differences between years increased towards higher 
cumulative probabilities, but were still relatively small for P50• Maximum depth to the water 
table (minimum water table; P100) differed by ea. 20 cm between the driest and the wettest 
year (1982 and 1980, respectively). All graphs showed a distinct inflexion point, the 
compensation point, around P30• This was less pronounced on the 1982 curves because of 
shorter duration of low depths to the water table. 

Three-year cumulative probability distribution functions differed only to a minor 
extent between sample plots (Figs 57, 58). They all showed a sigmoid shape with a distinct 
compensation point at about P 30,3• There was some tendency for the lowermost curves in 
Fig. 58 to have higher slopes at given P, at least for x < 10 and x > 90. The slopes of the 
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Tab. 5. Unbiased estimators for characteristic levels of cumulative dis
tributions of distance to the water table 1980-82. X~- estima
tors based on observations during two years (1980-81), X* - es
timators based on two observations (1980 05 13 and 1980 07 14). 

* Estimated XA X 
parameter 

Formula Var. Formula Var. 

* 
pl00,3 Pi_oo, 3 = t\oo, 2 - 13 3.18 Pl00,3 = o(0 7 14) - 15 3.28 

* 
p90,3 p90 3 = 2 90, 2 - 6 1.30 P90' 3 = o(07 14) - 1 1.46 

pso 
* 

3 
= o(OS 13) - 1 

PS0,3 3 = Pso, 2 - 1 0.63 Pso 1.03 

* 13) + 2 PlO, 3 
PA 

3 = P 10, 2 0.63 Pl0,3 = o(OS 1.02 
10 

* 
?0,3 

PA 
0 3 =Po, 2 0.10 P

0
, 

3 
= o(OS 13) + 6 1.64 

* * 
1<3 i(3 = i<:2 0.54 r-c

3 
= o(OS 13) 0.96 

* * * 
R3 R3 =PO, 3 - Pi_oo 3 

3.28 R3 = p O 3 - p 100 3 3.67 
, , 

slightly peat-producing lawn sample plots 149, 196, 211, and 238 are higher than the 
strongly peat-producing lawn sample plot 081 for x < 20. 

Seasonal variation between lawn sample plots differing with respect to peat productivity 

The course of the depth to the water table in 1981 for 35 sample plots classified as lawns 
(cf. p. 85) is shown in Figs 59-62. As evident from Tab. 16, means for all characteristic 
levels were lower at the lower than at the upper lawn level (also compare Figs 59-60 and 
Figs 61-62). Visually inspected, the course of the water table did not differ much between 
the strongly and the slightly peat-producing sites. A very slight tendency for stronger 
reactions, that is, steeper curves in the same time interval, may be noted for the slightly 
peat-producing sites (Fig. 60 vs Fig. 59, Fig. 62 vs Fig. 61). However, by taking zonal 
relationships into account it appeared that this tendency was fully explained as a difference 
between zones El and E2 (stronger reactions in El). The combinations of zone El and high 
peat productivity, and E2 and low peat productivity, were rare in the material. 

Fig. 57. Duration of depth (from the surface of the bottom layer) to the water table in four 
sample plots during the growing seasons 1980 (unbroken line), 1981 (long dashes), and 
1982 (short dashes). Depth to the water table, x, is given as ordinate. Abscissa indicate 
cumulative probability distribution functions, Py(x). Cumulative duration curves 1980-82 are 
indicated by unbroken line. Sample plots: 070 - El zone, low hummock (the ElRLl site
type), 111 and 149 El zone, low lawn (the ElRLl site-type), 391 - Ml zone. hummock 
(the MlH site-type). 
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Tab. 6. Modelling fluctuations in mean distance to 
the water table by means of step,vise in
clusion multiple regression. DV - depen
dent variable. IV - independent variable, 
in order of entrance, C - constant. Mult 
R - multiple regression coefficient. T -
T-value for inclusion of variable. P -
significance of T. a - coefficient of 
variable in regression equation. 

DV IV Mult R T p a 

p 0.679 -6.83 <0.001 -0.134 
POS-1 0.809 -7 .11 <0.001 -0.096 
P2 0.841 -5.07 <0.001 -0.360 
WN 0.860 3.36 <0.002 0.283 
C 4.216 

/d P/d 0.677 -6.81 <0.001 -1.420 
POS-1 0.815 -7.03 <0.001 -0.102 
WN/d 0.837 3.54 <0.001 3.567 
P2 0.858 -3.41 <0.002 -0.428 
C 3.404 

Correlation between characteristic levels 

The correlations between the seven characteristic levels (Fig. 63) amplified some of the 
qualitative statements above. The most highly correlated characteristic levels were those 
describing the situation in wet periods (P0 , P10, P50, and K), making up a group of variables 
so highly correlated that each could be almost exactly predicted from any of the others. P90 

was highly correlated with P50, while P100 was less strongly correlated with any other 
variable, than any combination of P0 , P10, P50, P90, and K. In general, correlations were 
highest between adjacent characteristic levels along the sequence P0 , P 10, K, P50, P90, and 
P100• The three-year range of depths to the water table was but slightly correlated with P0 , 

P10, K, and P50, although there was a low, positive correlation. This indicated increasing 
range with increasing median depth to the water table, that is, increasing range from 
carpets, via lawns, to hummocks. The higher correlation of R with P100 than with any other 
variable indicated that the range was primarily determined by the maximum depth to the 
water table. 

The distribution of R in the special atea is shown in Fig. 64. By comparison with 
Figs 5 and 7 and the hydromorphological description, the following trends became apparent: 

Fig. 58. Duration of depth (from the surface of the bottom layer) to the water table for 
some selected sample plots. Cumulative duration curves 1980-82. 305, 389, 415 - El zone, 
high hummock (the EIPHu site-type); 070, 094 - El zone, low hummock (the EIPHI site
type); 125 - E2 zone, low hummock (the E2PH1 site-type); 196, 238 El zone, upper lawn 
(the ElRLu site-type); 111, 149 - El zone, low lawn (the ElRLl site-type); 081 E2 zone, 
low lawn (the E2PL1 site-type); 014. 015, 391 - Ml zone, hummock (the MIH site-type); 
001 - M3 zone, hummock (the M3H site-type). 
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Fig. 59. Fluctuations in depth to the water table during the growing season of 1981 for ten 
sample plots from the EPLI series. Broken line - the ElPLl site-type (E2 zone), continuous 
line - E2PL1 site-type (E2 zone). 

I) the highest values of R were encountered in the marginal forests, (2) higher values were 
noted for wide, continuous hummock areas bordering on the marginal forests or situated in 
steeper slopes (notably in the eastern parts of the special area), (3) higher values were noted 
for hummocks than for adjacent hollows, although the difference was mostly small (mean 
value 0.4 cm), and (4) lower values were noted for E2 and E3 than for the El zone; the 
broad, distinct fen soaks having lower values for R than the indistinct soaks, again having 
lower values than larger raised bog segments. 

The value of P50,3 corresponding to P0 = 0 generally was within 6 < P50,3 < 10, with 
an estimated mean value of P50,3 = 8 (Fig. 65). Similarly, P50,3 = 4 corresponded to an 
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Fig. 60. Fluctuations in depth to the water table during the growing season of 1981 for ten 
sample plots from the ERLl series. Broken line, short dashes - the ElRLl site-type (El 
zone), Broken line, long dashes - the E 1 RLl site-type (E2 zone). continuous line - E2RL1 
site-type (E2 zone). 

expected value of P10•3 = 0. 

Estimation of characteristic levels 

Unbiased estimators for characteristic levels based on two-year observations (X") and two 
observations (X•) are given in Tab. 6. It may be noted that P0,3, P10,3, P50,3, and K3 could be 
estimated for two-year observations to within one cm off the true value. These variables, 
as well as P90,3, could be estimated from two single observations with a variance below 2 
cm. Variances of R\, R\, P\00,3 , and p·100,3 were in the range 3-4 cm, indicating that 
relatively large uncertainty was associated with estimation of these variables, even when 
two-year observation records were available. 
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4 

Fig. 61. Fluctuations in depth to the water table during the growing season of 1981 for ten 
sample plots from the EPLu series. Broken line - the ElPLu site-type (E2 zone), continuous 
line - E2PLu site-type (E2 zone). 

Modelling climatic control of fluctuations in depth to the water table 

The apparently close relationship between climate and mean depth to the water table 
emerging from Figs 48-56 was substantiated by multiple regression (Tab. 5). Regardless 
of choice of dependent variable (~i - change in mean distance to the water table from time 
i to time (i+ 1) or 6/d - daily change in this period), a set of four significant independent 
variables yielded a multiple correlation of= 0.860! Precipitation was the single variable that 
best explained the change in mean depth to the water table (r = 0.679, P < 0.001), but 
average cumulative probability at time i (a measure related to the mean depth to the water 
table at this time), contributed strongly to increpse r. This substantiated the observation that 
the mean difference in depth to the water tabfe 'between two successive readings was not 
only influenced by precipitation, but that a given amount of precipitation had strikingly 
different effects depending on whether the depth to the water table was high or low. The 
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Fig. 62. Fluctuations in depth to the water table during the growing season of 1981 for ten 
sample plots from the ERLu series. Broken line, short dashes - the ElRLu site-type (El 
zone), Broken line, long dashes - the ElRLu site-type (E2 zone). continuous line - E2RLu 
site-type (E2 zone). 

higher the initial depth to the water table, the more strongly did depth decrease by addition 
of a specified amount of precipitation. The other significant variables were P2, precipitation 
during the last 48 hours before the readings, and WN, the water need during the period 
before reading. Mean temperature was strongly correlated with water need, and thus not 
significant. The inclusion of P2 and WN as significant variables had the following 
implications: (1) Temperature differences had roughly the same influence on distance to the 
water table as the distribution of precipitation in the period immediately before water table 
readings. (2) The mire responded rapidly to addition of precipitation. This second point was 
probably related to response at very low mean depths to the water table (mean depth below 
ea. 9 cm), when surface runoff caused a rapid increase in depth to the water table to the 
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f\oo, 3 p90,3 p50,3 pl0,3 P0,3 R3 K3 

1\oo,3 
<.001 <.001 <.001 <.001 <.001 <.001 

p90,3 0.931 <.001 <.001 <.001 <.001 <.001 

250,3 0.888 0.972 <.001 <.001 <.005 <.001 

f\o, 3 0.864 0.954 0.993 <.001 <.010 <.001 

i? 0, 3 0.833 0.934 0.973 0.980 <.050 <.001 

R3 0.716 0.515 0.338 0.291 0.227 <.005 

i<:3 0.881 0.967 0.997 0.993 0.980 0.352 

Fig. 63. Pearson's prcxiuct-moment correlation coefficients (lower left) and their significance 
probabilities (upper right) between characteristic levels (fractiles) of curves for duration of 
water level at specified depths below the surface of the bottom layer 1980-82. 

9-10 cm level within a couple of days after addition of further precipitation. The importance 
of the P2 parameter probably increases when the water table is above the compensation 
point. 

Distribution of species according to depth to the water table 

Tab. 7 shows the relationship of the 55 most frequent species (occurring in 20 or more 
of the sample plots of the R data set) to depth to the water table. According to distribution 
on 2 cm intervals along the gradient, species have been classified to seven W-groups. 

W-group 1 consisted of seven species, preferring sites with water at or above the 
bottom layer for at least half the ice-free period (optimum outside the sampled portion of 
the gradient). All these species were restricted to sites that were at some time covered by 
water (P50,3 > 8): 

Drosera anglica 
Rhynchospora alba 
Scheuchzeria palustris 
Sphagnum compactum 
S. cuspidatum 
S. majus 
Gymnocolea inflata 

W-group 2. These species had optimum near P50,3 = 4, thus preferring sites that were 
inundated for at least a tenth of the ice-free period. A marked frequency-limit was noted 
at P 50,3 = 8, indicating a strong preference for sites inundated at least some times during the 
year. The following five taxa were classified to this group: 

Drosera anglica x rotundifolia 
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Fig. 64. Distribution of R3 and R\ on N. Kisselbergmosen. Large figures indicate M zones, 
small figures E zones. Hummock sites in the E zones are indicated by underlining. Zone 
2 is indicated by small ring, zone 3 by large ring. 
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Fig. 65. Relations between P50,2 and P50,3 and x; Px = 0. The regression of x on P50 is x = 
3.63 P50 + 29.4, r = -0.712, n = 102. Both regressions are significant at the P < 0.001 
level. 

Sphagnum papillosum 
S. tenellum 
Cladopodiella fluitans 
Ochrolechia frigida 

W-group 3. The species in this group spanned the whole gradient, but had a distinct 
optimum below the limit for occasional inundation. Four species were classified in this 
group: 

Andromeda polifolia 
Sphagnum balticum 
S. magellanicum 
Cladonia squamosa 

W-group 4 comprised eight species, like the W-group 3 species spanning the whole 
or a larger part of the gradient, but unlike this group having optima at or below P50,3 = 8 
and consequently preferring sites that were not inundated: 

Erica tetralix 
Myrica gale 
Carex pauciflora 
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'rab. 7. Distriootion of species according to distance fran the surface of the bottan layer 
to the median ground water table. W - grouping of species according to relation-
ship to the water table. Taoolated values are I for each species in each interval. 
MDWI' - median distance to the water table. CPWB - estimated cumulative probability 
of water at or above the bottan layer surface. 

w MDWK (cm) 0 2 4 6 8 10 12 14 16 18 20 22 24 26 29 

CPWB .50 .30 .10 .04 .01 0 0 0 0 0 0 0 0 0 0 

Drosera anglica 19 20 10 8 4 3 0 0 0 
Rhynchospora alba 45 38 36 25 8 6 1 
Scheuchzeria palustris 5 2 1 1 1 1. 
Sphagnum compactum 10 5 5 1 0 
s. cuspidatum 46 48 22 9 3 3 
s. majus 24 15 6 2 5 0 
Gymnocolea inflata 15 15 10 4 0 1 

2 Drosera anglica x rotundif. 3 2 2 2 0 1 0 
Sphagnum papillosum 19 26 18 25 23 9' 5 3 2 0 0 
s. tenellum 66 68 78 65 42 30 9 1 1 
Cladopodiella fluitans 49 53 58 50 39 23 10 11 1 2 0 1 
Ochrolechia frigida 0 1 1 1 

3 Andromeda polifolia 14 23 30 29 29 23 23 20 18 1B 10 7 9 8 11 
Sphagnum balticum 43 59 60 58 57 47 34 21 10 13 6 5 4 2 
S. magellanicum 14 24 31 44 42 33 22 20 16 30 24 6 5 16 7 
Cladonia squaroosa 2 7 12 6 7 12 5 3 2 4 1 1 1 

4 Erica tetralix 1 1 2 2 1 7 4 0 2 3 
Myrica gale 1 2 3 3 2 2 2 3 3 
Carex pauciflora 1 0 2 3 1 5 1 1 3 
Scirpus cespitosus 3 14 19 20 35 31 33 15 15 12 11 7 6 3 2 
Sphagnum rubellum 10 17 41 53 62 66 73 63 57 52 46 39 40 34 24 
Calypogeia sphagnicola 2 3 10 14 16 15 11 5 7 4 10 8 5 8 
Cephalozia spp. 9 23 33 37 32 34 26 25 23 23 15 13 13 11 13 
Kurzia pauciflora 2 6 15 30 38 45 45 35 23 21 13 12 10 10 13 

5 Calluna vulgaris 2 6 25 33 47 59 66 74 70 73 73 75 75 72 78 
Vaccinium uliginosum 1 1 4 3 4 10 9 9 8 13 9 5 
Rua.is chamaerrorus 1 3 6 17 18 25 28 35 29 34 30 26 33 33 39 
Aulacomnium palustre 0 0 1 2 3 1 2 4 2 2 3 2 

Sphagnum angustifolium 0 2 4 3 5 22 19 14 6 - 6 i2 .-1 

Polytrichum strictum 1 0 0 2 4 0 4 3 1 1 

Cephaloziella spp. 0 0 2 1 2 1 1 0 2 1 3 1 

Mylia ananala 2 5 15 21 27 34 43 38 36 33 21 31 30 30 29 

Cetraria islandica 1 2 2 0 3 2 1 2 1 
Cladonia arbuscula 0 0 2 1 1 1 1 3 1 

c. rangiferina 2 4 3 24 32 34 39 41 36 51 43 35 48 

6 Betula pubescens 0 1 1 0 4 2 0 4 1 4 1 

Picea abies 0 1 1 1 1 2 2 1 2 
Pinus sylvestris 1 2 8 9 12 24 34 36 38 42 49 56 52 

Empetrum nigrum 2 3 5 11 17 16 14 17 28 41 27 

Vaccinium myrtillus 2 2 1 3 6 6 11 6 3 

v. vitis-idaea 1 0 5 9 5 11 6 8 4 16 
Carex glooolaris 1 0 1 2 2 

Dicranum polysetum 0 1 1 1 1 2 3 

D. scoparium 0 0 1 0 1 1 3 2 1 
Pleurozium schreberi 2 1 5 11 15 15 27 25 32 43 41 
Pohlia nutans 0 0 0 2 5 8 8 8 3 8 15 11 

Sphagnum capillifolium 4 1 1 2 6 1 6 

s. fuscum 0 5 16 20 41 59 59 57 64 65 71 66 78 
Calypogeja neesiana 1 0 1 4 2 2 1 6 2 4 
Cladonia fimbriata 0 2 2 3 4 4 4 7 7 3 4 

c. pyxidata coll. 0 0 1 2 2 3 2 1 1 

c. stellaris 0 0 1 0 0 2 1 3 4 9 5 4 

7 Vaccinium oxycoccos coll. 13 21 24 24 24 23 30 35 38 29 34 39 33 42 42 

Drosera rotundifolia 7 11 14 14 14 14 12 11 9 10 6 7 8 8 6 
Eriophorum vaginatum 41 48 55 57 58 59 56 60 56 59 52 54 52 50 48 

Number of sample plots 21 47 86 83 73 63 42 55 42 50 37 31 25 14 17 

Expected cunrulative probabi-
l itv nf wntAr r.over at r.hA 
surface of the bottom layer 50 30 10 4 1 0 0 0 0 0 0 0 0 0 0 
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Scirpus cespitosus 
Sphagnum rubellum 
Calypogeja sphagnicola 
Cephalozia spp. 
Kurzia pauciflora 

SOMMERFEL TIA 8 (1989) 

W-group 5. The species in this group showed a clear preference for high depths to 
the water table, with a distinct frequency limit about P50,3 = 8-10, thus showing susceptibi
lity towards inundation. The following 11 species were classified in this group: 

Calluna vulgaris 
Vaccinium uliginosum 
Rubus chamaemorus 
Aulacomnium palustre 
Polytrichum strictum 
Sphagnum angustifolium 
Cephaloziella spp. 
Mylia anomala 
Cetraria islandica 
Cladonia arbuscula 
C. rangiferina 

W-group 6. Like W-group 5, but with a distinct frequency limit at P50,3 = 14, thus 
showing preference for welaerated peat. The following 17 species were classified to this 
group: 

Betula pubescens 
Picea abies 
Pinus sylvestris 
Empetrum nigrum 
Vaccinium myrtillus 
V. vitis-idaea 
Carex globularis 
Dicranum polysetum 
D. scoparium 
Pleurozium schreberi 
P ohlia nutans 
Sphagnum capillifolium 
S. fuscum 
Calypogeja neesiana 
Cladonia fimbriata 
C. pyxidata coll. 
C. stellaris 

W-group 7 contained three taxa, apparently indifferent with respect to this gradient: 

Vaccinium oxycoccos coll. 
Drosera rotundifolia 
Eriophorum vaginatum 
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Area covered by bare peat in relation to depth to the water table 

Area covered by bare peat varied along the gradient in depth to the water table (Tab. 8). 
Highest importance of bare peat was observed at low median distance to the water table. 
Lowest importance was noted at 4-6 cm, and in the interval 16-24 cm, while local maxima 
were noted at 12 cm and at 26-29 cm. 

CLASSIFICATION OF VEGETATION 

The classification system 

Thirty-two site-types were recognized in the special area (Fig. 66). Naming of site-types 
was by combination of gradient segment designations (Fig. 66), defined as follows: 

(1) The mire expanse - mire margin gradient. This gradient was divided into two 
segments, E (mire expanse) and M (mire margin), by the criteria given on p. 56. 

(2) The nutrient (poor-rich) gradient. This gradient was divided into three zones; 
broad-scale geographical phenomena defined by species distributions (p. 56). However, in 
zones 2 and 3, zonal indicators were locally absent from the 0.25 m2 sample plots. A 
zonation was defined as all site-types that had a floristic composition of sample plots 
characteristic to one particular zone. Thus three zonations, 1, 2, and 3, could be discerned 
along the poor-rich coenocline by the presence or absence of zonal indicators (cf. p. 56). 

(3) The gradient in depth to the water table. Based on the division of species into 
W-groups (pp. 80-84, cf. Tab. 7), this gradient was divided into five segments. Each 
segment corresponds to one or a part of one mire subfeature, as characterized by floristic 
criteria. These five segments or relative levels were carpet (C), lower lawn (LI), upper lawn 
(Lu),lower hummock (HI), and upper hummock (Hu). In the mire margin only the lower 
and upper hummock levels occurred. Floristic criteria on limits were as follows: (a) The 
C-Ll limit. Dominance of sphagna in W-group 1 indicated the C, dominance of W-group 
2 sphagna the LI level. (b) The LI-Lu limit. Occurrence of Sphagnum cuspidatum and 
dominance of the W-group 1 vascular plants (Drosera anglica and Rhynchospora 
a/ba)indicated LI; frequent or even dominant position of W-group 4 species suggested Lu. 
(c) The Lu-HI limit. With the exception of scattered individuals of Cladopodiella jluitans, 

Subseries 

p 

Eilu ElPHu E2Pflu E3PHu ElRIJu E2Rl-lu :::·::::·:.':::-:. MlHu M2Hu M3Hu MHu 

Eul Elf'Hl E2Plll E3PH1 ElRHl 

Series ELu El f'Lu E2PLu E3PLu ElRLu Series 

F.:Ll ElPLl E2PL1 E3PL1 ElRLl 

EC ElPC E2PC E3PC ElRC 

El E2 E3 El E2 E3 Ml M2 M3 

Zonations 

Fig. 66. The classification system adopted in the present study. Site-type designations are 
indicated within boxes. Empty boxes indicate combinations not met within the investigated 
area. 
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Tab. 8 . Percentage of the surface of 
the bottom layer in sample 
plots from the mire expanse 
(the R data set) occupied by 
bare peat, as a function of 
median depth to the water 
table. 

Water table n X + S.D. -

0 21 22 + 24 -
2 47 18 + 22 -
4 87 8 + 12 -
6 82 9 + 15 -
8 73 12 + 17 

10 58 13 + 15 -
12 40 15 + 18 --
14 52 14 + 17 
16 32 8 + 15 -
18 40 12 + 15 

20 29 13 + 16 -
22 23 13 + 17 
24 20 10 + 17 -
26 10 16 + 15 
29 12 14 + 20 -

W-group 2 species were absent from HI. Calluna vulgaris had a distinct frequency limit 
here (dominates in HI, in Lu only young colonists and dying relicts), Sphagnwn Ju.sewn and 
Cladonia rangiferina were virtually absent from Lu. (d) The HI-Hu limit corresponded to 
the coincident reciprocal frequency limits of Scirpus cespitosus and Empetrwn nigrwn. In 
the mire margin presence of Sphagnwn fallax indicated the HI series. 

(4) The gradient in peat productivity. Two segments were recognized, according to 
assumed peat-producing ability of the bottom layer dominants. Strongly peat-producing 
vegetation (P; progressive) was indicated by the dominance of Sphagnwn Ju.scum, S. 
magellanicwn, S. papillosum, and S. rubellum; or S. balticum, S. cuspidatwn, and S. majus 
virtually devoid of intermingled hepatics. Positively differentiating criteria for slightly peat
producing (R; regressive) vegetation were the high importance of lichens and prominence 
of hepatics and Sphagnum tenellum. 

( Ol 22.4/6.B (39) I 11 

9. '3/2.5 ( 3) 13.4/]. 7 (52) 15.2/3.6 ( 5) 

10.0/4.3 I 91 7,0/2.l (191 5.8/2.2 {l]) 

7.6/:).9 ( '°:,) 4.6/1.9 (67) 4.8/2.4 (17) 

1. C,/2. 1 \ ~) 1.8/1. 4 ( l:J) 2 .0/1. 9 ( 9) 

Fig. 67. Estimated depth to the water table and standard deviation of the same for each of 
the site-types. Number of observations in brackets. 
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Tao. 9. The vegetation of the ElPC site-type. 

Sample set No. Sl S2 S.J S4 s 0 

Numoer of samples 5 5 5 5 20 2 22 

Zone El El E2 E2 E2 

Anaromecia polifolia 100- l 100- 2 40- l 80- 2 80- l 82.-
Vaccinium oxycoccos coll. 80- l 60- l 60- l 100- l 75- l ;- 73- l 

Drosera anglica 100- l 100- 2 80- l 100- l 95- 2 + 96- 2 

Eriophorum vaginatum 60- 2 100- 2 20- 3 100- 2 70- 2 + 73- 2 
Rhynchospora alba 100- 3 100-12 100- 3 100- 9 100- 7 + 100- 7 

Sphagnum balticum 100- 2 100- 4 60- 8 100- 2 90- 3 + 91- 4 
s. cuspidatum 100-91 100-92 100-95 100-97 100-94 + 100-92 
s. magellanicum 40- l 40- l 80- l 20- l 45- l + 45- l 
s. tenellum 20- l 80- 2 20- l 60- 4 45- 2 + 50- 2 

Cephalozia spp. 20- l 20- l 40- l 20- l + 23- l 
Cladopodiella fluitans 100- 9 100- 5 40- 2 100- 2 85- 5 + 86- 5 

Additional species (with constancy below 10): 

urosera anglica x rotundifolia 5-1 ( Sl: 20: l; S: 5-1), D. rotundifolia 9-1 ( Sl: 20-1: s: 
5-1, 0: +). 

Sphagnum rubellum 9-1 (Sl: 40-1; S: 10-1). 

CalypogeJa sphagnicola 5-1 (Sl: 20-1; S: 5-1), Gymnocolea inflata 9-6 (O: +). 

The mire expanse carpet series 

The E 1 PC site-type 

The tloristic composition of this site-type is shown in Tab. 9. The constant species are 
Andromeda polifolia, Drosera anglica, Rhynchospora alba, Sphagnum balticum, S. 
cuspidatum, and Cladopodiella fluitans. The only dominant is Sphagnum cuspidatum. 

The mean number of species per sample plot is 12, while the total number in the 
22 sample plots is 16. Physiognomically the site-type is characterized as a continuous carpet 
of Sphagnum cuspidatum with a sparse cover of vascular plants. 

The site-type covers less than 0.5 per cent of the special area, confined to the central 
parts of larger hollows. It is quantitatively more important in the E2 than in the E 1 zone. 
El occurrences have only been encountered as small segments in larger hollows close to 
the E2 transition at pos. 09 07-10. 

The variation of the site-type is negligible. 

The E2PC site-type 

The floristic composition of this site-type is shown in Tab. 10. The constant and only 
dominant species are Sphagnum cuspidatum and S. majus (except for the occasional 
dominance of S. lindbergii). 

The mean number of species per sample plot is 11, while the total number in the 
37 sample plots is 24. This site-type is characterized by having an often floating continuous 
carpet of Sphagnum and a field layer with graminids in variable density. 

The estimated area of this site-type is 2 per cent. It occurs in wet parts of the fen 
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·1.,h. Jn. 'lh· ,·c•p•L1t1on 01 \h0 E7P, site-type. 

.'-',din! ,j f' ,-~f . t '[,,. Sl S2 S3 S4 SS 01 02 s 0 

Nurnl'-<·r ()f 1r11·! 5 11 25 12 

Z· ,n,, F:2 E2 E2 E2 E2 E2 E3 

l\nnr)mt---ci,i r y, 1 , • ,I 1,1 60- I 40- 40- 2 20- 20- 1 64- 2 36- l 58- 2 
Vd<'<'l n1 urn ,·r,JJ. 100- l 20- 40- l 60- 20- 1 64- 2 48- 1 58- 2 

11rnst•rr1 <'lrl•l l 1r·,1 BO- L 100- 1 60- 1 80- I 60- l 64- 1 + 76- l 67- 2 

CrlrPX I 1mns,1 20-10 BO- 7 60- 6 36- 2 32- 7 33- 2 
Er 1 •,pt,nr um Vd(f l r\,Jt llfl• 40- 2 100- 4 80- 2 60- 1 55- 4 56- 3 50- 4 
Rhynchosp:,r ., c1l h,1 60- 1 100- 5 40- 5 BO- 2 100- 6 73- 5 + 76- 4 75- 5 
.SchPUChZf'r l d p,i I us1 r L.c.:.. BO- 2 20- 3 60- 4 80- 6 27-10 48- 4 25-20 

Sphaqnum h;il t 1c·um 20- l 20- 2 BO- 5 BO- 7 55- 6 40- 6 50- 6 
s. rnmp,wtum 80- 2 20- l 20- 2 
s. cusp1datum 100-17 100-19 100-66 100-30 100-1 7 I 00-44 + 100-32 100-47 

"· l 1nab<,1·q1 1 80-16 16-16 
s. mdqe 1 l dn u~urn 100- 3 40- 1 60- 2 40- 3 73- 2 48- 2 
s. maJus 100-53 100- 79 40-68 100-63 100- 71 64-52 + 88-67 
C: pap1 l lci;;um 100-12 20- 1 60- 1 20- 4 60- ]_ 73-10 52- 6 
s. ten0J I um 20- 1 40- 2 20- 1 36- 3 16- 1 

, J ;.idnp::><11e 1 I a flu1t.ms 100- 2 100- 3 80- 2 20- l 60- l 64- 6 + 72- 2 

./\dcJ1 Ilona! sp<>c'JE'S (with constancy below 10): 

iJrc,sPra ,rnLJl1caxrotundifol1a 3-l (Sl: 20-1; S: 4-1), D. rotundifolia 5-1 (01: 18-1; 0: 17-1). 

;-;c1 rpus cesp1 tosus l-2 ( S4: 20-2; S: 4-2). 

ur·epanor I cJdus t lu1 tans 3-2 (OJ: 9-2; O: 8-2). 

SphaLJnum rube I lum 8-1 ( S3: 20-2, 01: 18-1; S: 4-2, 0: 17-1). 

67- 2 
67-49 
75- 9 
33- l 

67- 6 

37 

43- 1 
51- 1 

73- 1 

32- 5 
54- 3 
76- 4 
41- 6 

43- 5 
14- 2 

100-37 
11-16 
54- 2 
81-62 
59- 7 
22- 2 

70- 3 

Cilyp:xwJ" sph,7•Jnwnlc1 5--l (S4: 20-1, 01: 9-1; S: 4-1, 0: 8-U, Cephalozia spp. 5-3 (Ol: 18-3; 0: 17-3), My-
]i;.i cJnoma\.; 3-1 Y-1; CJ: 8-ll. 

soaks; particularly frequent in the western soak (pos. 04-05 09-11) and the erosion area. 
Large stands are also encountered at pos. 08-09 16-18. 

Some variation· occurs with respect to dominance relationships in the bottom layer. 
Sphagnum majus and S. cuspidatum often co-dominate, with S. majus as the quantitatively 
most important species. In two or three sites, S. lindbergii dominates over 0.1-0.5 m2

• 

There is considerable variation in presence and relative amounts of the four common 
graminids. 

The E3PC site-type 

The floristic composition of this site-type is shown in Tab. 11. The constant (and only 
dominant ones) species are Sphagnum cuspidatwn and S. majus. 

The mean number of species per sample plot is 9, while the total number in the 27 
sample plots is 21. 

Physiognomically this site-type is characterized by having a floating continuous 
Sphagnum carpet with graminids. 

The site-type covers less than 0.5 per cent of the special area, and occurs in wet 
parts of most E3 areas. 

Variation occurs with respect to dominance relationships of Sphagnum cuspidatum 
and S. majus, as well as the relative importance of the six common graminid species. 
Stands almost devoid of a field layer occur (e.g., S 1 in Tab. 11). 

The ElRC site-type 

The floristic composition of this site-type is shown in Tab. 12. No constants occur, and 
Cladopodiella jluitans and Sphagnwn cuspidatum are the only dominants. 
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Tab. 11 . The vegetation of the E3PC site-type. 

Sample set No. Sl S2 S3 

Numner ot samples 5 5 5 

Zone E3 E3 E3 

.-\nctromE:,Oa polifc:,; ;_c3 80- l 100- l 100- l 
1-1yr1ca gale 80- 2 100- 4 
Vaccinium oxycoccos ,-::oll. 60- l 60- l 60- l 

Drosera anglica 100- l 100- l 100- l 

Carex limosa 100- 5 
c. rostrata 
Eriophorum angustifolium 100- 6 20- l 
E. vagina tum 100- 2 40- l 60- l 
Rnynchospora alba 60- 2 100- 2 100- 7 
Scheuchzeria palustris 100- 5 60- 5 

Spnagnum balticum 20- l 40- l 
s. cuspidatum 100-69 100-46 80-53 
s. magellanicum 40- l 20- l 20- l 
s. maJus 100-30 100-54 80-71 
s. papillosum 60- 2 40- l 40- 1 
s. tenellum 20- 1 100- l 

Claaopcxiiella fluitans 100- 2 60- 1 80- 2 

Additional species (with constancy below 10): 

Erica tetralix 4-2 (Sl: 20-2; S: 4-2). 

Drepanocladus fluitans 4-1 (S4: 20-1; S: 4-1). 

Sphagnum ruoellurn 7-1 (SS: 20-1; S: 4-1, 0: +). 

Gymnocolea inflata 7-1 (Sl: 20-1, S3: 20-1; S: 8-1). 

S4 SS 

5 5 

E3 E3 

20- l 80- l 

20- l 100- l 

40- l 40- l 

20- 7 
100- 2 100- 3 

100- 2 
60- 3 

100- 6 60-10 

60- 3 80- 4 
100-47 60-75 
60- 1 80- 5 

100-50 100-46 
80- l 40- 3 

60- l 

20- 1 80- 3 

s 

25 

'6-
36- 3 
60- l 

76- l 

24- 6 
40- 2 
24- 5 
60- 2 
64- 4 
64- 6 

40- 3 
88-57 
44- 2 
96-49 
52- 1 
36- 1 

68- 2 

89 

0 

2 "- 7 

78-
33- 3 
63- l 

+ 74- l 

+ 26- 5 
+ 41- 2 
+ 26- 5 
+ 63- 2 
+ 63- 4 
+ 63- 6 

+ 41- 3 
+ 89-54 
+ 44- 2 
+ 96-50 
+ 56- l 
+ 37- l 

+ 70- 2 

The mean number of species per sample plot is 7, while the total number in the 42 
sample plots is 20. 

The site-type comprises mud-bottoms with no or a discontinuous bottom layer. 
Hepatics are more prominent than Sphagnum spp. Vascular plants occur, mostly as stunted 
individuals with distinct signs of low vitality. 

The estimated area of this site-type is 3 per cent It occurs in the central parts of 
all fen soaks, and is more common in the E2 than in the El zone. In the latter it occurs 
in the central part of the larger hollows. 

The variation is considerable. Some sample plots completely lack vegetation. More 
common is the scattered occurrence of small Sphagnum cuspidatum carpets, more or less 
densely set with Cladopodiella fluitans and Sphagnum tenellum, in a mosaic with bare peat. 
The bryophytes often grow horizontally, and are covered with algae to variable extents. 
Small scattered tussocks of dwarf shrubs and graminids occur, and form templates for a 
prolific growth of Cladopodiella fluitans. 

The E2RC site-type 

The floristic composition of this site-type is shown in Tab. 13. The constants are Drosera 
anglica, Rhynchospora alba, Sphagnum cuspidatum, and C/adopodiella fluitans. Dominants 
are Sphagnum compactum, S. cuspidatum, and C/adopodiella fluitans. 

The mean number of species per sample plot is 10, while the total number in the 
36 sample plots is 28. 
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T,ih. 1::'. Tlw '!'''1"1;,tion of tl1e Elf<(' .site-type. 

'; l!llf I If\ ~ ~ 1 I i'·Jr,. Sl S2 

Nt1ml)(•r ,,, ,, nni, 1, 5 5 

/,( 1r1!' El El 
-- ----

l\rnn-,1m(:t1,1 ;» I I I, 'II" 60- 100-
\/,1r·(·1n1um ()'\(\'! r·ol I. 80- 80-

l1rn.ser;, ,1nql 1•·,, 60- l 100-
Jl. rotunri1tc,l 1,, 

rx 1ophon1m vc1q 1 n,it um 20- l 60- 4 
1<l1ynct 10Sf-X ,r il ,i]h,l 100- 2 100- 7 

Spl1dgnum bait 1,·um 60- 1 100- 2 
s. cusp10,c1tum 80- 4 100-19 
s. magcl lanic:um 
s. rube1 lum 
s. tenel !um 80- l 100- l 

Cephaloz1a spp. 20- 7 100- 1 
Cl adopoa 1el lc1 t l u1 t;ins 100-47 100-45 
Gymnocolea 1nt I ,it a 
My! ia anomala 20- l 

Add1t1on,1l srx·<'ll'S (with const,,mcy below 10): 

('.-l]luna vulgari,c; 7-L (02: 20-1; 0: 14-1). 

S1 

5 

E2 

100-
40-

100- 2 

80- 2 
100- 5 

80- 2 
100-21 

20- 1 
100- 5 

100-15 

20- l 

urosera ,,nglicax rotundifolla 2-1 (Ol: 14-i; 0: 5-1). 

s,·npus n·spitosus 5-1 (02: 13-1; 0: 9-1). 

S4 

5 

E2 

40-
60-

20-

80- 2 
80- 2 

60- l 
100- 4 

40- 3 

80-11 
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01 02 s CJ 

7 15 20 22 42 

El E2 

57- 2 47- 75- l 50- 1 62-

43- l 40- 65- l 41- l 52-

57- 27- 1 70- 2 36- 1 52- 2 
43- 27- l 32- l 17- 1 

57- 6 53- 3 60- 2 55- 4 57- 3 
57- 7 33- 9 95- 4 41- 8 67- 5 

57- 6 33- 9 75- 2 41- 8 57- 4 
71-25 60-25 95-12 64-25 79-18 
14- l 20- 2 18- 2 10- 2 
14- 2 13- l 5- l 14- 1 10- 1 
71-11 53- 9 80- 3 59-10 69- 6 

40- 3 30- 2 27- 3 29- 3 
57-12 40- 8 95-31 45-10 69-24 
29- 4 13- 6 18- 5 10- 5 
14- l 7- l 10- l 9- 1 10- l 

c·,llypoqeJ,1 sph,1qnicola 5-1 (02: 13-1; O: 9-ll, Kurzia pauciflora 5-1 (01: 14-1, 02: 7-1; 0: 9-ll. 

Cl,1cion1.:i squamnsa 7-2 (S4: 20-1, 02: 13-2; S: 5-1, 0: 9-2). 

The site-type appears as patches of Sphagnum spp., often strongly intermingled with 
hepatics, in a matrix of bare peat. The sparse field layer of low vitality is mainly 
concentrated to the patches where a bottom layer is present. 

The estimated area covered by this site-type is 2.5 per cent. It is common in the 
central, wetter parts of the fen soaks and in the erosion area. 

The one extreme encountered within this site-type, comprises stands almost devoid 
of vegetation (S3 in Tab. 13). Such sites covers considerable areas in the erosion area 
where the otherwise rare species Dicranella cer-viculata and Cladonia pleurota were 
observed growing directly on bare peat. The typical variant of this site-type includes 
Sphagnum cuspidatum and S. compactum as the prominent species. Cladopodiella fluitans 

Subseries 

p R 

EHu 5+10 l+ 5 l+ 2 15+19 5+ 7 :-::-:-:-.·-::·.: 26+29 25+27 13+23 MHu 

EHl 5+ 7 2+ 3 l+ 2 27+18 27+22 MHl 

Series ELu l+ 3 l+ 3 l+ 2 11+12 3+ 5 Series 

ELI 0_:: 0 3_::10 0+ 0 14_::19 10_::16 

EC l+ 3 3+ 9 l+ 5 66+37 44+36 48+37 :·:·:-: ~--, .,.._.-_: :'..·-: :-::-:;_-,: .. ::-~--~; 

El E2 E3 El E2 E3 Ml M2 M3 

Zonations 

Fig. 68. Mean cover of bare peat and standard deviation of the same for each of the site
types. Based on visual estimates in all sample plots classified to site-type (the R and S data 
sets). 
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'!',,h. Jl. '!'he vc·qctation of the E2RC site-type. 

Sdmple ,;,,t Nr-;. Sl S2 S3 S4 01 02 s 

Number of Sdmpl,•,•; 5 5 5 5 15 20 

7,nne E2 E2 E2 E2 E2 E3 

Anctromeda pol I tol i;i 60- l 100- l 20- l 80- l 93- 1 + 65- 1 
\/accin1um oxy,··>cco.c; coll. 60- 1 80- l 40- l 100- 1 87- 1 + 70- 1 

Drosera angl H'd 100- 1 100- 2 40- 2 80- 4 80- 2 + 80- 2 
u. rotundifo l 1a 27- 1 + 
Er1ophorum vag1natum 100- 3 60- 6 60- 5 + 40- 4 
Rhynchospora alba 100- 1 100- 8 60- 1 100- 3 80- 7 + 90- 3 
Sc11eucnzeria pal.ustris 40- 1 13- 5 + 10- 1 

Sphagnum balticum 80- 1 40- 1 40- 1 73- 8 + 40- 1 
s. compactum 100-36 100-25 100-10 27- 4 75-24 
s. cuspictatum 100- 5 100-23 80- 1 80-38 93-26 + 90-16 
s. magellanicum 20- 1 33- 3 5- 1 
s. majus 60- 1 40- 4 20-12 67- 8 + 30- 4 
s. papillosum 80- 2 60- 2 20- 2 
s. rubellum 27- 1 
s. tenellum 100- 4 100- 1 20- 1 60- 2 80- 9 + 70- 2 

Cephalozia spp. 40- 1 20- 2 40- 3 + 15- 1 
Cl adop:x:hella fluitans 100-47 100-34 40- 2 100-36 93-10 + 85-35 
Gymnocolea inflata 20-12 47- 8 + 5-12 

Additional species (with constancy below 10): 

Calluna vulgaris 3-1 (S3: 20-1; S: 5-1). 

Drosera anglica x rotundifolia 8-1 (01: 20-1; 0: 19-1). 

Carex l1mosa 8-1 (S3: 60-4; S: 15-4), Scirpus cespitosus 3-1 (Ol: 7-1; O: 6-1). 

Dicranella cerviculata 3-3 (S3: 20-1; S: 5-3). 

91 

0 

16 36 

94- 1 78- 1 
88- 1 78- 1 

81- 2 80- 2 
31- 1 14- 1 

63- 6 50- 5 
81- 7 86- 5 
19- 3 14- 2 

75- 7 56- 5 
25- 4 53-20 
94-25 92-20 
31- 3 17- 3 
69- 8 47- 7 
56- 2 36- 2 
25- 1 11- 1 
81- 8 75- 5 

44- 2 28- 2 
94- 9 89-23 
50- 9 25- 9 

CalypogeJa sphaqnic()la 6-1 (01: 13-1; O: 13-ll, Kurzia pauciflora 3-1 (01: 7-1; 0: 6-ll, Mylia anoma
la 8-1 (S4: 20-1, UI: 13-1; S: 5-1, 0: 13-ll. 

Cladonia pleurota 3-1 (S3: 20-1; S: 5-1), C. squamosa 6-1 (S3: 20-2, 01: 7-1; S: 5-1, O: 6-1). 

mostly occurs as the dominant hepatic, but Gymnocolea inflata occasionally dominates, 
particularly in the presence of Spha.gnum compactum. 

The E3RC site-type 

The floristic composition of this site-type is shown in Tab. 14. The constants are 
Rhynclwspora alba, Spha.gnum cuspidatum, S. tenellum, and Cladopodiella fluitans. The 
main dominant is Cladopodiella fluitans, occasional dominants are Spha.gnum compactum, 
S. majus, and Gymnocolea inflata. 

The mean number of species per sample plot is 10, while the total number in the 
21 sample plots is 22. 

The site-type includes mud-bottoms dominated by patches of Cladopodiella flui.tans, 
growing on bare peat or among Spha.gnum spp. of low vitality. The field layer is mostly 
sparse, with variable vitality. 

The site-type covers small areas in the wetter parts of the E3 zone. There is only 
small variation within the site-type, mainly relating to the occasional dominance of Gym
nocolea inflata over Cladopodiella flui.tans, the relative importance of Spha.gnum spp., and 
presence of the six graminid species (cf. Tab. 14). 
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Tab. 14. The vegetation of tne E3RC site-type. 

Sample set No. Sl S2 S3 S4 s 0 

Number of .samples 5 5 5 5 20 1 21 

Zone E3 E3 E3 E3 

Anoromecta polifolia 80- l 60- 1 60- l 80- l 70- l + I 1-- .L 

Myrica gale 80- 6 40- 1 30- 4 .29- 4 

Vaccinium oxycoccos coll. 60- l 60- l 20- 1 60- 1 50- l 52- l 

Drosera anglica 100- 2 60- 1 60- 1 80- 1 75- 1 76- 1 

Carex limosa 20- 2 40- 2 15- 2 14- 2 
c. rostrata 40- 2 100- 3 35- 2 33- 2 

Eriophorum angustifolium 20- 7 80- 6 40- 5 35- 6 + 38- 7 

E. vaginatum 40- 2 40- 4 100- 2 45- 2 -+- 48- 4 

Rhynchospora alba 100- 2 60- l 100- 2 100- l 90- 2 90- 2 
Scneuchzeria palustris 60- 2 20- l 20- l 20- 7 30- 2 29- 2 

Sphagnum balticum 40- l 80- l 30- 1 + 33- 2 
s. compactum 100-18 40- 2 60- 1 20-75 55-16 -,- 57-15 
s. cuspidatum 80- 3 100- 3 100- 5 80- 3 90- 3 + 90- 3 
s. maJUS 40- 6 80- 8 20- l 60- 9 50- 7 + 52-13 
s. papillosum 60- 2 40- l 20- 1 30- l + 33- 1 
s. tenellum 100- 5 80- l 100- 1 100- 3 95- 3 + 95- 3 

Cephalozia spp. 60- 2 15- 2 14- 2 
Cladopodiella fluitans 100-52 100-26 100-18 80-14 95-28 + 95-27 
Gymnocolea inflata 40-16 60-46 25-34 + 29-30 

Additional species (with constancy below 10): 

Sphagnum magellanicum 5-1 (O: +). 

Mylia anomala 5-1 (S4: 20-1; S: 5-1). 

Cladonia squamosa 5-1 (S4: 20-1; S: 5-1). 

Survey of the mire expanse carpet series 

A survey'of the mire expanse carpet series is given in Tab. 15. The physiognomy is strik
ingly different between the subseries; the P subseries has a closed Sphagnum carpet, the 
R subseries is mud-bottoms with patches of hepatics and Sphagnum spp. in a matrix of bare 
peat (cf. Fig. 68). Graminids are by far the most important taxocene in the field layer, but 
in most plots they occur as scattered individuals only. 

Floristically, the series is characterized by the presence (or dominance) of the seven 
species of group 1 in Tab. 15, all reaching high importance throughout the zones and 
subseries. Sphagnum cuspidatum is present in almost every sample plot. The P subseries 
is characterized by an unbroken carpet of Sphagnum cuspidatum or S. majus, and by the 
frequent presence of the group 4-5 species S. magellanic-wn and S. papi//osum, while the 
R subseries is characterized by dominance of Cladopodiella fluitans (rarely Sphagnum 
compactum or Gymnocolea inflata) and the presence of group 6 species. The frequent, but 
scattered occurrence of species with optima in the LI and Lu series, e.g., Drosera 
rotundifolia, Scirpus cespitosus, Cephalozia spp., Mylia anomala, and Cladonia squamosa, 
is characteristic of the R subseries. The zonations differ by the zonational indicator species 
of groups 2, 5 and 7 (for E2), and 3 (for E3). Quantitatively as well as qualitatively, the 
E2 and E3 site-types of the P subseries are better characterized by zonational indicators 
than the R subseries. Apart from Cephalozia spp., no species show marked decline from 
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Tab. 15. Survey of the EPC series. 

Subseries 

Zonation 

Site-type 

Num.oer of sample plots 

Andromed.a polifolia 
Vaccinium oxycoccos coll. 
Drosera anglica 
Eriopnorum vaginatum 
Rhynchospora alba 
Sphagnum balticum 
s. cuspidatum 

Carex limosa 

Myrica gale 
Carex rostrata 
Eriophorum angustifolium 

Sphagnu~ magellanicum 

Scheuchzeria palustris 
Sphagnum majus 
S. papillosum 

Sphagnum tenellum 
Cephalozia spp. 
Cladopcx.iiella fluitans 
Gymnocolea inflata 

Sphagnum compactum 

the E 1 to the E3 zonation. 

El 

ElPC 

22 

82- 1 
73- 1 
96- 2 
73- 2 

100- 7 
91- 4 

100-92 

45- 1 

50- 2 
23- 1 
86- 5 
9- 6 

!? 

E2 E3 

E2PC E3PC 

37 27 

43- 1 78- 1 
51- 1 63- 1 
73- 1 74- 1 
54- 3 63- 2 
76- 4 63- 4 
43- 5 41- 3 

100-37 89-54 

32- 5 26- 5 

33- 3 
41- 2 
26- 5 

54- 2 44- 2 

41- 6 63- 6 
81-62 96-50 
59- 7 56- 1 

22- 2 37- 1 
5- 3 

70- 3 70- 2 
7- 1 

14- 2 

93 

R 

El E2 E3 

ElRC E2RC E:3~C 

42 36 .d 

62- 1 78- l 71- l 
52- 1 78- l 52- l 
52- 2 80- 2 76- l 
57- 3 50- 5 48- 4 
67- 5 86- 5 90- 2 
57- 4 56- 5 33- 2 
79-18 92-20 90- 3 

8- 1 14- 1 

29- 4 
33- 2 
38- 7 

10- 2 17- 3 5- 1 

14- 2 29- 2 
47- 7 52-13 
36- 2 33- 1 

69- 6 95- 5 95- 3 
29- 3 28- 2 14- 2 
69-24 89-23 95-27 
10- 5 25- 9 29-30 

53-20 57-15 

The EC series makes up ea. 8 per cent of the special area. The highest areal 
importance of carpets and mud-bottoms is in fen soaks and in the erosion area (cf. Fig. 5), 
where such vegetation occupies the wettest parts. In the E 1 zone the carpet series is 
quantitatively less important, mostly restricted to large hollows bordering on fen soaks. 

Carpets occupy sites with site-type means for median depth to the water table in the 
range 1.0-2.0 cm (Tab. 16, Fig. 67), indicating that the bottom layer is inundated for 25-40 
per cent of the ice-free season. Maximum water tables are 3-6 cm above the bottom layer 
surface (Tab. 17). The slight difference between subseries indicated in Tabs 1-15 and 16 
is probably an effect of the sparse material (compare with Fig. 67). This series is inundated 
after heavy rain. The average distance to the compensation level is O cm. In periods of 
strong drought, the carpet sphagna mostly dry out very quickly (as compared to the P lawn 
and hummock series), except for very large and wet hollows. On 8 August 1982 the 
mudbottoms all over the special area were covered by a paper-like film of dried-out algae. 
In many places, this film broke up into a polygonal pattern. 
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Tab. 16. Median water-table (P50 ) of the subseries. Only 

samples providing measurements for 2 or three 
years are included. The statistics tabulated 
are based upon P 

50 3 or P;0 3 . n - numb2r of 
I , 

Subseries 

EPHu 
ERHu 

EJ?hl 
ERl:-il 

EPLu 
ERLu 

EPLl 
ERLl 

EPC 
ERC 

Miiu 

Tab. 17. 

Subseries 

EPHu 
ERHu 

EPHl 
ERi·il 

Ef>Lu 
ERLu 

EPLl 
ERLl 

E?C 
ERC 

Milu 

samples. 

n 

21 
7 

30 
15 

7 
13 

16 
35 

2 
3 

22 

X . 
min 

13 
11 

8 
8 

5 
4 

2 
2 

- 1 
0 

10 

Maximum water-table 

x- SD 

15.8 
12.2 

9.4 
8.5 

4.8 
3.7 

3.7 
3.1 

15.8 

(P ) 
0 

of 

X 

19.8 
18.0 

14.4 
13.1 

7.4 
6.8 

5.8 
4.9 

0.0 
l. 7 

21.0 

X 1- SD 

23.8 
23.8 

19.4 
17.7 

10.0 
9.9 

7.9 
6.7 

26.3 

the subseries. 

X 
max 

29 
25 

25 
L3 

l_l 

J.2 

J 
9 

l 
4 

32 

Only 

samples providing measurements for 2 or 3 years 
are included. 'l'he statistics tabulated are ba-
sed upon P0,3 or Pa,3· n - number of samples. 

n X 
min 

x- SD X x+ SD X 
max 

21 4 6.7 10.5 14.3 17 
7 2 3.1 9.3 15.5 16 

30 0 1.2 5.8 10.4 15 
15 -1 0.9 5.2 9.5 14 

7 - 3 - 2.5 0.1 2.7 5 
13 -2 - 1.8 O.i 2.0 4 

16 -4 - 3. 3 - 1.6 0.1 1 
35 -4 - 3.6 - i.8 0.0 2 

2 -6 - 5.0 - 4 
3 -4 - 3. 7 - 3 

22 2 5.9 11.9 17.9 16 
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Tab. 18. The vegetation of the ElPLl site-type. 

Sample set '.'Jo. Sl S2 S3 S4 s I) 

Nwnber of sample pl0ts 5 5 5 5 20 -l 24 
Zone El El E2 E2 

Andromeda polifolia 100- 3 100- 2 100- 2 60- 1 90- 2 100- 3 92- 3 
Vacciniwn oxycoccos coll. 100- 1 60- 2 100- 3 100- 1 90- 2 100- 2 92- 2 
Drosera anglica 100- 3 100- 1 100- 1 20- 1 80- 2 100- 2 83- 2 
D. anglica x rotundifolia 20- 1 40- 1 15- 1 13- 1 
D. rotundifolia 80- 2 60- 1 100- 1 40- 1 70- 1 100- 1 75- 1 
Rubus chamaemorus 40- 1 60- 1 40- 1 35- 1 25- 1 33- 1 

Eriophorum vaginatl#Tl 100- 6 100-17 100- 3 100-15 100-10 100- 9 100-10 
Rhynchospora alba 100- 7 100-19 20- 3 55-12 100-22 63-15 
Scirpus cespitosus 40- 1 10- 1 50- 2 17- 2 

Sphagnwn balticwn 100-44 100-14 20- 5 100-71 80-41 100-15 83-36 
s. cuspidatum 100- 3 80- 2 40-10 55- 4 50-13 54- 5 
s. magellanicum 60- 1 100- 5 100-87 100-12 90-29 100-35 92-30 
s. rubellurn 100-45 100-78 80- 7 100-12 95-37 75-39 92-37 
s. tenellurn 100- 8 80- 5 80- 2 65- 5 100-12 71- 7 

Calypogeja sphagnicola 40- 1 60- 1 60- 1 20- 1 45- 1 25- 1 42- 1 
Cephalozia spp. 100- 2 20- 1 30- 2 75- 2 38- 2 
Cladopodiella fluitans 100-13 100- 2 100- 2 100- 1 100- 4 100- 6 100- 4 
Kurzia pauciflora 20- 2 20- 1 10- 2 75- 3 21- 3 
Mylia anomala 80- 2 60- 1 20- 1 40- 2 75- 1 46- 2 

Additional species (with constancy below 10): 

Calluna vulgaris 8-2 (0: 50-2). 

The mire expanse lower lawn series 

The ElPLl site-type 

The floristic composition of this site-type is shown in Tab. 18. The constant species are 
Andromeda polifolia, Vaccinium oxycoccos coll., Drosera anglica, Eriophorum vaginatum, 
Sphagnum balticum, S. magellanicum, S. rubellum, and Cladopodiella jluitans. The field 
layer is occasionally dominated by Eriophorum vaginatum and Rhynchospora alba. 
Dominants of roughly equal total importance in the bottom layer are Sphagnum balticum, 
S. magellanicum, and S. rubellum. 

The mean number of species per sample plot is 12, while the total number in the 
24 sample plots is 20. 

Physiognomically the site-type is characterized by dominance of graminids; tussocks 
of Eriophorum vaginatum with more or less dense stands of Rhynchospora alba in between. 
Other vascular plants only occur as scattered individuals. The bottom layer is a closed 
Sphagnum lawn with frequent occurrences of Cladopodiella jluitans, while other hepatics 
are unimportant. 

The site-type covers about 0.5 per cent of the special area, mostly along the margins 
of larger hollows in the E 1-E2 transition on the N and NE sides of the unilaterally sloping 
kermi raised bog area. 

The variation within this site-type is small. The local frequency of Rhynchospora 
alba is variable (cf. Tab. 18), so is also the dominance relationships of the three major 
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Tab. 19. The vegetation of the E2PL1 site-type. 

Sample set No. Sl S2 S3 S4 SS s 0 

Number of sample plots 5 5 5 5 5 25 18 

Zone E2 E2 E2 E2 E2 

,\ndromeda polifolia 100- 1 80- 1 100- 1 100- 2 100- 2 96- 2 94- 3 
Vaccinium oxycoccos coll. 100- 1 100- 1 100- 1 100- 1 100- 1 100- 1 83- 2 

Drosera anglica 100- 2 80- 1 100- 1 100- 2 100- 2 96- 2 94- 2 
D. anglica x rotundifolia 20- 1 40- 1 12- 1 17- 1 
D. rotundifolia 100- 1 100- 1 100- 1 80- 1 100- 1 96- 1 94- 1 
Rubus chamaemorus 40- 1 20- 1 60- 1 20- 1 28- 1 39- 1 

Eriophon.un vaginatum 100- 4 100-11 100-12 100- 6 100-13 100- 9 94-11 
Rhynchospora alba 60- 2 20- 1 80- 3 40-28 100- 3 60- 6 89-11 
Scheuchzeria palustris 40- 2 20- 4 60- 7 24- 5 22- 6 
Scirpus cespitosus 60- 1 12- 1 17- 1 

Sphagnum balticum 80- 6 80- 3 60- 4 100-36 80- 4 80-12 100-26 
s. compactum 20- 2 20- 2 8- 2 11- 3 
s. cuspidatum 40- 1 20- 1 60- 2 80-22 60- 2 52- 8 50- 4 
s. magellanicum 100-16 100-39 100-51 100-12 100-28 100-29 94-13 
s. majus 60- 6 20- 1 100- 6 36- 6 39- 5 
s. papillosum 100-47 100-50 100-40 100-10 100-54 100-40 94-28 
s. rubellum 100-12 80- 2 40- 2 80-19 60- 2 72- 8 89-15 
s. tenellum 100- 7 100- 7 100- 5 100- 8 80- 8 96- 7 83-11 
Calypogeja sphagnicola 40- 1 20- 1 100- 1 60- 1 44- 1 44- 2 
Cephalozia spp. 40- 2 20- 1 12- 1 39- 2 
Cladopodiella fluitans 100- 4 100- 4 100- 4 100- 4 80- 2 96- 4 100- 8 
Kurzia pauciflora 20- 1 20- 2 8- 2 33- 3 
Mylia anomala 60- 1 12- 1 33- 1 

Additional species (with constancy below 10): 

Calluna vulgaris 7-1 (O: 17-1). 

Carex lasiocarpa 9-1 (S4: 40-16, SS: 40-9; S: 16-13). 

Sphagnum lindbergii 5-9 (Sl: 20-15; S: 4-15, O: 6-2), S. molle (Sl: 20-20; S: 4-20). 

Gymnocolea inflata 9-2 (S4: 20-2, SS: 20-1; S: 8-2, o: 11-1). 

Sphagnum spp. 

The E2PLI site-type 

43 

95- 2 
93- 1 

95- 2 
14- 1 
95- 1 
33-

98-10 
72- 9 
23- 5 
14- 1 

88-18 
10- 3 
51- 6 
98-23 
37- 6 
98-35 
79-11 
91- 9 

44- 1 
23- 2 
98- 6 
19- 3 
21- 1 

The floristic composition of this site-type is shown in Tab. 19. The constant species are 
Andromeda polifolia, Vaccinium oxycoccos coll., Drosera anglica, D. rotundifolia, 
Eriophorum vaginatum, Sphagnum balticum, S. magellanicum, S. papillosum, S. tenellum, 
and Cladopodiella fluitans. Dominants in the bottom layer are Sphagnum balticum, S. 
magellanicum, and S. papillosum. 

The mean number of species per sample plot is 14, while the total number in the 
43 sample plots is 28. 

Physiognomically, this site-type is characterized by extensive lawns dominated by 
species of Sphagnum sect. Sphagnum; S. magellanicum and S. papillosum, mostly intermixed 
with S. balticum, S. rubellum, and S. tenellum, and including Cladopodiella fluitans as a 
frequent species. Eriophorum vaginatum tussocks rise above the Sphagnum lawn. The dwarf 
shrubs and Drosera spp. occur frequently, but in small quantities. Graminids dominate the 
field layer, but with the exception of Eriophorum vaginatum they are normally quantita
tively unimportant. 
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Tab. 20. The vegetation of the E3PL1 site-type. 

Sample set No. Sl S2 S3 S4 SS s 0 

Number of sample plots 5 5 5 5 5 25 s ?O 
Zone E3 E3 E3 E3 E3 

. .:'\ndre>rneda polif:::;~~" 100- 5 80- 1 100- 1 60- 5 100- l 88- 3 ~tj(l- 2 )Cl-
Erica tetralix 40- 1 8- l 10- 1 13- 1 
Myrica gale 100- 5 100- 2 80- 9 60- 4 68- 5 20- 3 60- 5 
Vaccinium oxycoccos coll. 100- l 100- 1 100- 2 40- 3 100- 1 88- 2 80- 1 87- 2 
Drosera anglica 80- 1 100- 1 100- l 60- 3 100- 1 88- 1 100- l 90- 1 
D. anglica x rotundifolia 40- 1 8- 1 20- l 10- 1 
D. rotundifolia 40- l 80- 1 60- 1 60- 1 100- 1 68- 1 80- l 70- 1 
Rubus chamaemorus 60- 1 10- l 
Carex limosa 60- 1 12- 1 10- l 
c. rostrata 40- 2 8- 2 60- 2 17- 2 
Eriophorum angustifolium 40- 2 100- 2 60- 3 40- 2 48- 2 40- 2 
E. vaginatum 80- 5 80- 1 100- 9 60- 5 60- l 76- 5 80-22 77- 8 
Rhynchospora alba 100- 9 40- 1 40- 3 100- 5 56- 6 80- 5 60- 6 
Scheuchzeria palustris 80- 2 100- 6 60-10 80- 1 64- 5 20- 4 57- 5 

Sphagnum balticum 100- 9 100- 9 20- l 100-10 100- 2 84-10 100- 4 87- 9 
s. compactum 40- l 20- l 12- 1 10- 1 
s. cuspidatum 40- 2 100- 2 28- 2 20- 3 27- 2 
s. magellanicum 80- 4 100-12 20- l 100-24 100-19 80-15 100-22 83-17 
s. majus 40- 4 80- 3 100- 7 44- 5 20- 5 40- 5 
s. papillosum 100-68 100-46 100-78 100-36 100-69 100-59 100-51 100-58 
s. rubellum 80- 8 100- 9 20- 1 80- 9 80- 6 72- 8 100- 4 77- 7 
s. tenellum 100-14 100- 6 100-14 100- 2 100- 5 100- 8 80-17 97-10 

Calypogeja sphagnicola 60- 1 40- 1 60- 1 60- 1 44- 1 37- 1 
Cladopcdiella fluitans 100- 3 100- 1 100- 6 100- 5 100- 4 100- 4 100- 4 100- 4 

Additional species (with constancy below 10): 

Carex lasiocarpa 7-2 (S3: 20-2; S: 4-2, O: 20-ll, c. pauciflora 3-1 (S3: 20-1; S: 4-1). 

Sphagnum fallax 7-38 (S2: 40-38; S: 8-38), s. fuscum 3-1 (S2: 20-1; S: 4-ll, s. lindbergii 3-
1 (Sl: 20-1; S: 4-1), s. molle 3-12 (S3: 20-12; S: 4-12). 

Cephalozia spp. 7-2 (S3: 20-1; S4: 20-2; S: 8-2), Kurzia pauciflora 3-1 (S4: 20-1; S: 4-1). 

The estimated area covered by this site-type is 3 per cent. It is particularly important 
in the southern and western fen soaks where it often covers large areas in the wetter parts 
(cf. Fig. 5). 

The variation in the composition of the field layer is small; Rhynchospora alba rarely 
occurs as a dominant (S4 in Tab. 18). Variation in the bottom layer is mainly with respect 
to dominance relationships among Sphagnum. S. papillosum is the dominant of four S-sets 
and the O-set, in the latter and in S4 S. balticum is co-dominant. S. magellanicum is the 
dominant of three, S. cuspidatum and S. rubellum the dominant of one S-set each. The S4 
set deviates by including the upper lawn species Scirpus cespitosus and the carpet species 
Rhynchospora alba and Sphagnum cuspidatum. This set originates from a stand where the 
LI series occupies a narrow border between C and Lu, with considerable overlap in species 
distributions. 

The E3PL1 site-type 

The floristic composition of this site-type is shown in Tab. 20. Constant species are 
Andromeda polifolia, Vaccinium oxycoccos coll., Drosera anglica, Sphagnum balticum, S. 
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magellanicwn, S. papilloswn, S. tenellwn, and Cladopodi_ella fluitans. The maj~r dominant 
of the bottom layer is Sphagnwn papilloswn, minor dommants are S. magellamcwn and S. 
tenellwn. 

The mean number of species per sample plot is 14, while the total number in the 
30 sample plots is 32. . . . 

The light green, swelling Sphagnwn papilloswn carpets give this site-type a charac-
teristic appearance. The field layer is often relatively dense; graminids dominate, shrubs 
(Myrica gale in particular) are not unimportant, while herbs are sparse. 

The estimated area of this site-type is 1 per cent. It occurs in the wetter parts of most 
E3 areas. The variation within the site-type is mostly with respect to the species 
composition of the field layer. Myrica gale and all graminids except Eriophorwn vaginatwn 
have a patchy distribution, and seemingly occur in random combinations within the five 
S-sets. Occasional dominance of Eriophorum vaginatum tussocks (the O-set) grossly 
influences the appearance of the vegetation. Some variation in dominance relationships of 
the bottom layer is observed; Sphagnum papillosum may be replaced by S. magellanicum 
as the main dominant (e.g., S4 in Tab. 20). 

Calypogeja sphagnicola occurs frequently in this site-type, creeping over the Sphag
nwn capitula. This species seemingly prefers growing on Sphagnwn sect. Sphagnum 
individuals. 

The E 1 RLI site-type 

The floristic composition of this site-type is shown in Tab. 21. The constant species are 
Andromeda polifolia, Vaccinium oxycoccos coll., Drosera anglica, D. rotundifolia, 
Eriophorum vaginatwn, Rhynchospora alba, Sphagnum balticum, S. tenellwn, Cephalozia 
spp., and Cladopodiella fluitans. The dominant in the field layer is Rhynchospora alba, 
while the bottom layer is dominated by Sphagnum tenellwn, more occasionally by S. 
balticum, Cladopodiella fluitans or Gymnocolea inflata. 

The mean number of species per sample plot is 15, while the total number in the 
100 sample plots is 38. 

The field layer is characterized by the dominance of Rhynchospora alba, which often 
forms dense, light green stands (e.g., SS and S6 in Tab. 21), and by the constant presence 
of Eriophorwn vaginatum. Dwarf shrubs occur regularly. Stunted and dead individuals of 
Calluna vulgaris are often present. The bottom layer is yellowish green owing to the 
dominance of Sphagnwn tenellum, but the Sphagnum lawns are mostly broken by bare peat 
flecks, often partly covered by hepatics. Lichens occur more occasionally on elevated 
segments (e.g., around Eriophorum vaginatum tussock bases). The total number of lichen 
species in the site-type is high. The site-type covers ea. 11 per cent of the special area, 
equal parts on the E 1 and E2 zones. It is common all over the mire expanse except for the 
western and southern fen soaks. 

The field layer is remarkably invariant. The bottom layer, however, shows conside
rable variation with respect to total cover, the occurrence of bare peat (Fig. 68), microto
pography (small tussocks and interspaces), and thus to occurrence and dominance 
relationships. Sphagnum tenellum, the most important species, reaches dominance in the 
majority of sample plots. In some sites with sparse cover of Eriophorum vaginatum it 
almost reaches total dominance (S6). Cladopodiella fluitans and Gymnocolea inflata mostly 
prefer bare peat, while Cephalozia spp. may dominate small elevated areas. Cladonia 
squamosa (and other lichen species) preferently grows on small, elevated bare peat flecks, 
frequently around Calluna vulgaris bases. 
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Tnb. 21. ThP vr<l('L7tinn nf the EIRLl site-type • 

. <;nmplc> SC't r--10. SL S2 S3 S4 SS S6 01 02 

Nt1mhPr nf •,.,mr,I, 5 5 38 32 
7.nnE' El El El El E2 E2 El E2 

Andrornedn r,,nl 1f,,J ,., 100- 4 100- 3 100- 3 100- 2 100- 4 100- 5 100- 3 97- 3 
C;,1 luna vuJ,1ar1:; 40- 1 80- 4 20- 2 80- 3 60- 2 79- 4 59- 4 
Var:cin1um r)xyr(x ''() 11. 100- 1 100- 1 100- 2 100- 1 100- 1 100- 2 100- 2 97- 2 

Drosera anq l ic,7 80- 1 100- 1 100- 1 80- 1 80'- 1 60- 1 92- 1 78- 1 
D. anql ic-c1 x rotunrl1 fnl in 18- 1 13- 1 
D. rotund 1 fo Ii;, 100- 1 60- 1 100- 1 60- 1 100- 1 60- 1 97- 1 91- 1 
Rubus cham,1emorus 24- 1 6- 2 

Eriophorum vaginc1tum 100- 3 100- 3 100- 3 100- 4 100- 2 100- 2 100-10 97- 8 
Rhynchospora nlba 100-1 7 100-19 100-19 100-16 100-39 100-40 68-10 94-13 
Scirpus cespitosus 40- 2 80- 1 40- 3 60- 1 

Sphagnum bal tirum 100-14 100-11 100- 8 80- 5 100- 4 
s. cuspidatum 40-11 40- 9 40-21 
s. magellanicum 40- 2 20- 1 40- 1 40- 1 
s. rubell um 100- 1 80- 1 80- 2 40- 1 40- 1 
s. tenel lum 100-65 100-71 100-52 100-57 100-69 

Cephalozia spp. 100- 3 80- 1 100- 3 60- 2 100- 2 
Cladopodie ll a flu i tans 100-19 100- 5 100- 9 100- 9 100- 4 
Gymnocolea inflata 60-17 20-
Kurzia pauciflora 20- 2 60-
Mylia anorn,i la 60- 1 20- 1 100-

Cladonia squamosa 80- 2 100-

Additional spec1es (with constancy below 10): 

Pinus sylvf'stris 2-2 (01: 3-3, 02: 3-1; O: 3-2). 

Empetrum niqrum I -7 (n2: 3-7; O: 1-7). 

C.,rex p,~uc1flnr;i I ' (02: 3-l; O: 1-ll. 

Sphaqnum fuscum 1-/ (02: 3-2; 0: 1-2). 

1 100-16 100-11 
1 20- 1 
1 40- 2 

7 60- 1 80- 6 

80- 2 61- 2 69- 2 

80- 2 97-17 100-15 
40- 6 16- 9 44- 6 
60- 1 50- 4 69- 4 
20- 1 92- 6 75- 3 

100-84 100-40 100-44 

100- 1 92- 7 78- 8 
100- 4 100-13 100-12 
100- 8 21- 6 44- 8 

50- 5 44- 5 
40- 1 79- 3 53- 2 

40- 1 42- 5 47- 5 

s 0 

30 70 100 

100- 4 99- 3 99- 3 
47- 3 70- 4 63- 4 

100- 1 99- 2 99- 2 

83- 1 86- 1 85- 1 
16- 1 10- 1 

80- 1 94- 1 90- 1 
16- 1 10- 1 

100- 3 99- 9 99- 7 
100-25 80-12 86-17 
50- 2 64- 2 60- 2 

93- 8 99-16 97-14 
27-12 29- 7 28- 9 
33- 1 59- 4 51- 3 
60- 1 84- 5 78- 4 

100-66 100-42 100-49 

90- 2 86- 7 87- 5 
100- 8 100-12 100-11 
63-12 31- 7 41- 9 
17- 1 47- 5 38- 4 
43- 1 67- 3 59- 2 

60- 4 44- 5 49- 5 

Calypogeja sphagnicol,i 8-2 (S3: 20-1, 01: 11-3, 02: 9-1; S: 3-1, O: 10-2), Cephaloziella spp. 2-1 (S3: 20-1, 02: 
3-1; S: 3-1; O: 1-1), Cdontoschismasphagni 2-2 (01: 3-2; 02: 3-2; O: 3-2). 

Cetraria delisei 1-7 (S4: 20-7; S: 3-7), C. islandica 1-7 (SS: 20-7; S: 3-7), C. mitis 2-1 (SS: 20-1, Ol: 3-1; S: 
3-1, O: 1-1), C. pleurota 1-1 (02: 3-1; 0: 1-1), C. pyxidata coll. 1-1 (3-1; O: 1-1), C. rangiferina 6-2 (Ol: 13-
2, 02: 3-1: 0: 9-?), C. stellaris 1-2 (01: 3-2; O: 1-2), C. uncialis 4-5 (S4: 20-10, S5: 20-7, s6: 20-5, 02: 3-1; 
S: 10-7, O: 1-1), M1c,,rea turfosa 2-5 (02: 6-5; 0: 3-5), Ochrolechia frigida 7-2 (S3: 20-2, S4: 20-1, SS: 20-4, 
S6: 20-1, 01: 3-5, 07: 6-1; S: 13-2, 0: 4-2}. 

The E2RL1 site-type 

The floristic composition of this site-type is shown in Tab. 22. The constant species are 
Andromeda polifolia, Vaccinium oxycoccos coll., Drosera anglica, D. rotundifolia, 
Erioplwrum vaginatum, Rhynclwspora alba, Sphagnum balticum, S. tenellum; and Cladopo
diella fluitans. The only dominant in the field layer is Rhynclwspora alba. The dominant 
in the bottom layer is Sphagnum tenellum; more occasionally S. balticum, S. compactum, 
and Cladopodiella fluitans reach dominance. 

The mean number of species per sample plot is 16, while the total number in the 
60 sample plots is 36. 

The field layer is mostly dominated by graminids; Rhynclwspora alba may form 
dense stands. Dwarf shrubs are also frequent. The almost closed bottom layer is mostly 
dominated by light-coloured Sphagnum spp., but with locally high importance of hepatics. 
With the exception of Cladonia squamosa, lichens are almost absent. The estimated area 
covered by this site-type is 6 per cent. It is mostly confined to the wetter parts of the more 
diffuse fen soaks. The highest areal importance of this site-type is observed in the broad 
fen soak south of the erosion area. 

Variation in the field layer is mostly with respect to quantity of Rhynclwspora alba. 
The bottom layer shows a pattern of variation similar to the ElRLl site-type, and a similar 
microtopographic differentiation. This differentiation is often due to Erioplwrum vaginatum 
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Tab. 22. The vegetation of the E2RL1 site-type. 

Sample set No. Sl S2 S3 S4 s 0 

Number of samples 5 5 5 5 20 40 60 

Zone E2 E2 E2 E2 

Andromeda polifolia 100- 6 100- 1 100- 2 100- 6 100- 4 100- 3 100- 3 

Calluna vulgaris 80- 2 20- 1 80- 2 45- 1 45- 6 45- 4 

Erica tetralix 20- 2 20-12 20-12 15- 9 8- 2 10- 6 

Vaccinium oxycoccos coll. 100- 1 100- 1 100- 2 100- 2 100- 2 100- 2 100- 2 

Drosera anglica 80- 1 80- 2 100- 1 60- 1 80- 1 93- 1 89- 1 

D. anglica x rotundifolia 20- 1 20- 1 10- 1 18- 1 15- 1 

D. rotundifolia 80- 1 60- 1 100- 1 100- 1 85- 1 88- 1 87- 1 

Eriophorum vaginatum 100- 2 100-10 100- 9 100- 4 100- 6 88-11 92- 9 
Rhynchospora alba 100-37 80- 4 100-26 100-37 95-27 93-11 94-16 
Scirpus cespitosus 60- 2 20- 1 20- 3 80- 3 45- 2 40- 2 42- 2 

Sphagnum balticum 100-17 20- 1 80- 2 80-10 70- 9 98-13 88-12 
s. compactum 80- 9 60-21 35-14 25-22 28-19 
s. cuspidatum 20- 1 60- 3 20- 3 60- 5 47- 4 
s. magellanicum 20- 1 40- 1 40- 3 25- 2 85- 5 65- 4 
s. majus 20- 5 5- 5 38- 3 27- 4 
s. papillosum 100- 1 20- 1 100- 3 60- 2 70- 2 70- 4 70- 3 
s. rubellum 60- 2 60- 2 60- 1 45- 2 78- 5 67- 4 
s. tenellum 100-71 100-66 100-52 100-67 100-64 100-38 100-47 

Calypogeja sphagnicola 20- 1 5- 1 25- 2 18- 2 
Cephalozia spp. 60- 1 40- 2 60- 5 40- 3 70- 8 60- 7 
Cladop::xiiella fluitans 100- 6 100- 8 100-11 100- 7 100- 8 100-13 100-11 
Gymnocolea inflata 80- 5 80- 2 20-17 100- 7 70- 6 35- 7 47- 7 
Kurzia pauciflora 20- 1 40- 1 15- 1 38- 4 30- 4 
Mylia anomala 20- 1 20- 1 10- 1 15- 1 45- 1 35- 1 

Cladonia squamosa 20- 1 20- 1 20- 4 80- 2 35- 2 30- 9 32- 7 

Additional species (with constancy below 10): 

Rubus chamaemorus 7-1 (S3: 20-1; S: 5-1, 0: 8-1). 

Carex limosa 2-1 (0: 3-1), C. pauciflora 2-1 (O: 3-1), Scheuchzeria palustris 4-2 (S4: 
20-2; S: 5-2, 0: 3-1). 

Sphagnum molle 5-47 (S2: 40-48, S3: 20-45; S: 15-47). 

Cephaloziella spp. 2-1 (O: 3-1). 

Cladonia floerkeana 2-1 (O: 3-1), C. pleurota 3-1 (O: 5-1), C. oyxidata coll. 2-1 (S3: 
20-1; S: 5-1), C. rangiferina 2-1 (Sl: 20-1; S: 5-1), Ochrolechia frigida 5-2 (S3: 20-
2, S4: 20-1; S: 10-2, O: 3-1). 

tussocks, apparently sinking into the surrounding Sphagnwn tenellwn lawn. Cladonia 
squamosa has been observed to prefer growing on the bases of such tussocks, sometimes 
associated with Ochrolechia frigida. The occasional dominance of Sphagnwn molle and S. 
compactwn in level segments, often slightly elevated relative to the surroundings, should 
be noted. The dense patches dominated by these species remained moist long after the 
surroundings had dried out completely (1982 observations). 

A peculiar feature often noted is the killing of patches of sphagna, most often S. 
tenellwn, in late summer, associated with occurrence of the fungus Tephrocybe palustris. 



SOMMERFELTIA 8 (1989) 

Tab. 21. The vegetation of the E3RL1 site-type 

Sample set No. Sl S2 S3 S4 

Number of samples 5 5 5 5 

Zone E3 E3 E3 E3 

Andromeda polifolia 100- 2 100- 1 100- 2 80- 3 
Erica tetralix 60- 1 60- 2 
Myrica gale 100-13 20-15 100- 5 
Vaccinium oxycoccos coll. 100- 2 100- 2 100- 2 60- 1 

Drosera anglica 80- 3 60- 2 60- 1 100- 2 
D. rotundifolia 20- 1 20- 1 60- 1 40- 1 

Carex lasiocarpa 60- 2 
c. rostrata 100- 3 40- 2 
Eriophorum angustifolium 40- 4 80- 4 60- 4 
E. vaginatum 100- 2 100-12 100-10 100- 2 
Rhynchospora alba 100-13 80- 9 80- 8 
Scheuchzeria palustris 20- 7 40- 2 
Scirpus cespitosus 40- 1 20- 4 40- 1 

Sphagnum balticum 80- 1 20- 2 100- 6 40- 4 
s. compactum 40- 5 60-41 20- 1 80-29 
s. cuspidatum 40- 4 20- 3 
s. magellanicum 100- 3 20- 1 80- 3 60- 1 
s. majus 60- 3 
s. molle 40-48 20-40 20-17 
s. papillosum 20- 2 100- 1 40- 2 80- 2 
s. rubellum 40- 2 20- 1 100- 1 20- 1 
s. tenellum 100-66 100-61 100-84 100-70 

Cladopodiella fluitans 100-14 100- 2 100- 5 100- 5 
Gymnocolea inflata 20- 1 40- 2 

Additional species (with constancy below 10): 

Drosera anglicax rotundifolia 8-1 (Sl: 20-1; S: 5-1, 0: 25-1). 

Cephalozia spp. 4-1 (S2: 20-1; S: 5-1). 

The E3RL1 site-type 

s 

20 

95- 2 
30- 2 
55-10 
90- 2 

75- 2 
35- 1 

15- 2 
35- 3 
45- 4 

100- 6 
65-10 
15- 4 
25- 2 

60- 4 
50-25 
15- 3 
65- 2 
15- 3 
20-38 
60- 1 
45- 1 

100-70 

100- 6 
15- 1 

0 

4 

100- 3 
50- 2 

100- 5 
100- 3 

50- 2 
100- 1 

100-17 
75- 8 
50- 3 

100-19 
25- 3 

100- 3 
25- 1 

100- 9 
100- 2 
100-60 

100- 5 
25-25 

101 

24 

96- 2 
33- 2 
63- 9 
92- 2 

71- 2 
46- 1 

13- 2 
29- 3 
38- 4 

100- 8 
67-10 
21- 4 
21- 2 

67- 8 
46-23 
13- 3 
71- 2 
17- 3 
17-38 
67- 3 
54- 1 

100-68 

100- 6 
17- 7 

The floristic composition of this site-type is shown in Tab. 23. The constants are 
Andromeda polifolia, Vaccinium oxycoccos coll., Eriophorum vaginatum, Sphagnum 
tenellum, and Cladopodiella jluitans. Dominants are rarely encountered in the field layer. 
Sphagnum tenellum always dominates the bottom layer, sometimes together with S. 
compactum and S. molle, or S. balticum. 

The mean number of species per sample plot is 13, while the total number in the 
24 sample plots is 26. 

This site-type has a light green colour, due to the dominance of Sphagnum tenellum. 
The Sphagnum lawn is mostly unbroken. Shrubs, particularly Myrica gale, are relatively 
important. Graminids, notably Eriophorum vaginatum and Rhynchospora alba, are also 
important, and this taxocene is the dominant in the field layer. 

The E3RL1 site-type covers ea. 0.5 per cent of the special area, and is mostly 
restricted to the E3 areas outside the western fen soak. 

There is some variation in the field layer with respect to the presence of zonational 
indicators in various combinations, and to the amounts of Myrica gale, Eriophorum 
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Tab. 24. Survey of the ELl series. 

Subseries 

Zonation 

Site-type 

Number of sample plots 

Andromeda polifolia 
Vaccinium oxycoccos coll. 
Drosera anglica 
D. rotundifolia 
Eriophorum vaginatum 
Rhynchospora alba 
Sphagnum balticum 
S. cuspidatum 
Cepnalozia spp. 
Cladopoctiella fluitans 
Kurzia pauciflora 
Mylia anomala 

Erica tetralix 
Carex limosa 

Myrica gale 
Carex lasiocarpa 
C. rostrata 
Eriophorum angustifolium 

Sphagnum magellanicum 
s. rubellum 
Calypogeja sphagnicola 

Scheuchzeria palustris 
Sphagnum majus 
S. papillosum 

Calluna vulgaris 
Scirpus cespitosus 
Sphagnum tenellum 
Gymnocolea inflata 
Cladonia squamosa 
Ochrolechia frigida 

Sphagnum compactum 
S. molle 

El 

ElPLl 

24 

92- 3 
92- 2 
83- 2 
75- l 

100-10 
63-15 
83-36 
54- 5 
38- 2 

100- 4 
21- 3 
46- 2 

92-30 
92-37 
42- l 

8- 2 
17- 2 
71- 7 

p 

E2 E3 

E2PL1 E3PL1 

43 30 

95- 2 90- 3 
93- l 87- 2 
95- 2 90- l 
95- 1 70- 1 
98-10 77- 8 
72- 9 60- 6 
88-18 87- 9 
51- 6 27- 2 
23- 2 7- 2 
98- 6 100- 4 
19- 3 3- l 
21- l 

13- 1 
9- l 10- l 

60- 5 
7- 2 

17- 2 
40- 2 

98-23 83-17 
79-11 77- 7 
44- 1 37- l 

23- 5 57- 5 
37- 6 40- 5 
98-35 100-58 

7- 1 
14- l 
91- 9 97-10 

9- 2 

10- 3 10- l 
2-20 3-12 
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R 

El E2 E3 

ElRLl E2RLl E3RL1 

100 60 24 

99- 3 100- 3 96- 2 
99- 2 100- 2 92- 2 
85- l 89- l 71- 2 
90- l 87- 1 46- l 
99- 7 92- 9 100- 8 
86-17 94-16 67-10 
97-14 53-12 67- 8 
28- 9 47- 4 13- 3 
87- 5 60- 7 4- 1 

100-11 100-11 100- 6 
38- 4 30- 4 
59- 2 35- l 

10- 6 33- 2 
2- l 

63- 9 
13- 2 
29- 3 
38- 4 

51- 3 65- 4 71- 2 
78- 4 67- 4 54- l 
8- 2 18- 2 

4- 2 21- 4 
27- 4 17- 3 
70- 3 67- 3 

63- 4 100- 4 
60- 2 42- 2 21- 2 

100-49 100-47 100-68 
41- 9 47- 7 17- 7 
49- 5 32- 7 

7- 2 5- 2 

28-19 46-23 
5-47 17-38 

vaginatum, and Rhychospora alba. Except for the variable amounts of the non-constant 
dominants, there is little variation in the composition of the bottom layer. Hepatics are 
quantitatively unimportant, while lichens are lacking. 

Survey of the mire expanse lower lawn series 

A survey of the mire expanse lower lawn series is given in Tab. 24. The physiognomy of 
the series is somewhat variable. Graminids dominate in the field layer, Eriophorum 
vaginatum tussocks often give rise to a marked microtopographic variation. Rhynchospora 
alba is the common dominant of the interspaces, and of level stands. Sphagnum spp. 
dominate in both subseries. S. magellanicum and S. papillosum give the P subseries a 
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swelling appearance. The bottom layer of the R subseries often has a mosaic-like 
appearance, with irregularly alternating patches of bare peat, hepatics, and some lichen 
species, intermixed with Sphagnum lawns (cf. Fig. 69). 

Floristically the series is characterized by the presence of the twelve species of group 
1 in Tab. 23. As noted above, the subseries differ slightly in physiognomy. The P subseries 
is characterized by an unbroken Sphagnum lawn dominated by S. rubellum (ElPLl), S. 
magellanicum, and S. papillosum (E2PL1, E3PL1). The occurrence of Calypogeja 
sphagnicola creeping over the Sphagnum capitula is typical for the P subseries. The R 
subseries is partly characterized by a broken bottom layer, and partly by the occurrence of 
species of groups 6 and 7. The prominence of Sphagnum tenellum, S. compactum, S. molle, 
several hepatic species and occasionally also lichens, should be noted. The R subseries, 
particularly the E 1 RU and E2RL1 site-types, frequently contains Calluna vulgaris and 
Scirpus cespitosus of low vitality; species with optima in series at higher relative levels. 
The zonations differ by the zonational indicator species of group 2, 5 and 7 (for E2) and 
3 (for E3). Rhynchospora alba and all species with preference for the R subseries except 
the Sphagnum spp. decrease from El to E3. The strongest decline is observed for the 
lichens. The areal importance of bare peat decreases from E 1 to E3 (Fig. 68). 

The ELI series is important throughout the special area, having a total estimated area 
of ea. 22 per cent. The R subseries is the most important, covering ea. 18 per cent. The 
relative importance of the R relative to the P subseries decreases from a factor of twenty 
in the El zonation to factors of two and one in E2 and E3, respectively. 

Site-types of the P subseries (in particular stands dominated by Sphagnum magel
lanicum and S. papillosum), may differ from the R subseries by properties of substrate 
firmness. The substrate of the R subseries is mostly a firm humified peat, densely inter
woven by roots, particularly of Calluna vulgaris. The P subseries is sometimes developed 
as floating carpets (quagmire) on slightly humified peat. 

Site-types of the lower lawn series have average median distances to the water table 
in the range 4.2-7.6 cm (Tab. 16, Fig. 67). The site-types are always inundated in periods 
of low depth to the water table, and the compensation level is 1-3 cm below the surface 
of the bottom layer. There is a significant difference between the subseries with respect to 
mean median depth to the water table; increasing from 0.9 cm in the El zonation to 1.0 
in E2 and 3.4 in E3. The subseries often appear to segregate locally; P vegetation in larger 
hollows, R vegetation in smaller hollows outside distinct water tracks. This should indicate 
a relationship between subseries and range of the depth to the water table. The material 
available on water table fluctuations does not, however, support this. 

The mire expanse upper lawn series 

The ElPLu site-type 

The floristic composition of this site-type is shown in Tab. 25. The constant species are 
Andromeda polifolia, Vaccinium oxycoccos coll., Drosera rotundifolia, Eriophorum 
vaginatum, Scirpus cespitosus, Sphagnum balticum, S. magellanicum, S. rubellum, S. 
tenellum, Cladopodiella jluitans, and Mylia anomala. The field layer is dominated by 
Eriophorum vaginatum, often forming large tussocks. Dominants in the bottom layer are 
Sphagnum balticum, S. magellanicum, and, above all, S. rubellum. 

The mean number of species per sample plot is 15, while the total number in the 
26 sample plots is 27. 

The dominance of Eriophorum vaginatum and the high importance of Scirpus 
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'lclb. 25- 'l'hP vecwt.ation ot the J::lYLu site-type. 

- --~~ 

S:irnril 0 '•' I i"jr) ~ Sl S2 S3 S4 01 02 s 0 

tlurnh<·r rif •;,1n1r•lr i,I nts 5 5 5 5 5 20 6 

Z<)nr" El El E2 E2 El E2 
-~----- --~----

i\rv.irorn('d,1 pnl \ \ ,1 ,, 100- 5 100- 2 100- 3 100- 2 + 100- 2 100- 3 100- 2 
r-;-;1 lun;-; 'JIJ I (J,ff I 80- 3 100- 2 60- 2 20- 1 + 60- 8 65- 2 67-10 
Vc1r·,·1n1um r JX'y'!~n( ·r ~r J.'--: coll. 100- l 100- 2 100- 2 100- 2 + 100- 3 100- 2 100- 2 

Iwosera c1nql ir·,, 100- 1 40- 1 80- 1 40- 1 40- 1 65- 1 33- 1 
ll. rotundifnl 1.1 100- 1 100- 1 100- 1 100- 1 + 100- 1 100- 1 100- 1 
Rubus c-harnapmnt-us 20- 2 20- 1 20- 1 20- 1 + 80- 5 20- 1 83- 5 

Er1ophorurn v;,,p n,11 urn 100-17 100-10 100- 9 100-29 + 100-25 100-16 100-22 
Rhynrho.sp)r c1 ,,1 ba 60- l 60- 2 80- 1 50- 1 
S,trpus CPSpl t()~;us 100- 5 100- 4 100- 8 60- 1 + 100- 3 90- 5 100- 3 

Sphc1gnurn ba l t 1 ,urn 100- 7 80-12 80- 3 100-18 + 100-21 90-10 100-27 
s. rn,1gellanicurn 100-24 20- 1 80-38 100-17 + 100-31 75-24 100-26 
s. rubel l wn 100-56 100-74 100-63 100-58 + 100-37 100-63 100-35 
s. tenel !urn 100- 4 100- 5 80- 1 80- 5 + 60- 1 90- 4 67- 3 

C.cilypoqeja sph<1gnicola 60- 1 60- 1 40- 1 40- 1 + 100- 1 50- 1 100- l 
Cephalozia spp. 60- 2 100- 7 80- 2 60- 2 + 60- 3 75- 3 67- 3 
Cl ,,dopxlie 11 a flu1 tc1ns 100- 5 100- 4 100- 4 100- 6 + 100- 1 100- 5 100- 1 
Kurz1,J pc1uc1flnrd 80- 6 100- 4 60- 1 60- 3 + 80- 6 75- 4 83- 6 
Myl ia anorn;-;J a 80- 3 100- 2 80- 1 60- 2 + 100- 3 80- 2 100- 2 

Additional sp·,1es (with constancy below 10): 

Pinus sylvestris 4-1 (S2: 20-1; S: 5-ll. 

Ernpetrwn n1grurn 4-1 (02: 20-1; O: 17-1), Vaccinium uliginosum 4-2 (02: 20-2; O: 17-2). 

Dr•1se>r.1 ,,nqlic,1 x rotundifol ia 4-1 (Sl: 20-1; S: 5-1). 

Sphc1qnurn tuscum 8-l (Sl: 20-2, S2: 20-3; S: 10-3). 

Gyrnnocole;, rnt lat., 1-1 (S2: 20-l; S: 5-1). 

26 

100- 3 
66- 4 

100- 2 

58- 1 
100- 1 

35- 3 

100-17 
38- 1 
92- 4 

92-13 
81-25 

100-57 
85- 4 

62- 1 
73- 3 

100- 4 
77- 5 
85- 2 

Cetraria ,·ricetnrn,n 4-1 (S2: 20-1; S: 5-1), Cladonia rangiferina 8-1 (S2: 20-1, S3: 20-1; S: 10-ll, 
C. squc1mc•s;1 4-1 ( : 20-1; S: 5-1). 

cespitosus give the field layer a characteristic physiognomy. The bottom layer has an 
unbroken Sphagnum lawn in which the prominence of red sphagna is typical. Hepatics 
occur on and between the Sphagnum individuals, but do not form patches larger than a few 
sq. cm. 

The site-type covers an estimated area of 1 per cent, mostly in the E2 zone in the 
marginal drier parts of diffuse fen soaks. 

The variation within this site-type is negligible. 

The E2PLu site-type 

The floristic composition of this site-type is shown in Tab. 26. The constant species 
are Andromeda polifolia, Vaccinium oxycoccos coll., Drosera rotundifolia, Eriophorum 
vaginatum, Sphagnum balticum, S. magellanicum, S. papillosum, S. rubellum, S. tenellum, 
and Cladopodiella fluitans. The only dominant in the field layer is Eriophorum vaginatum. 
Dominants in the bottom layer are Sphagnum balticum, S. magellanicum, S. papillosum, and 
S. rubellum. 

The mean number of species per sample plot is 15, while the total number in the 
57 sample plots is 30. 

Graminids, notably the tussock-former Eriophorum vaginatum, to a lesser extent also 
Scirpus cespitosus and Carex pauciflora, give the site-type its appearance. The bottom layer 
is characterized by the dominance shared between four Sphagnum species, two red, one 
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Tc1h. 26. Th,., v0q,-,t·clt t0n of the E2PLu site-type. 

S,1mplc sc•t Nn. Sl S2 S3 S4 S5 01 02 s 0 

Number of •sr1mpl•· pJ,,t,s 5 5 5 5 5 31 25 32 57 

Zone E2 E2 E2 E2 E2 E2 E3 

Andromedc1 po] if c,J ],I 100- 6 100- 2 100- 2 100- 2 100- 5 97- 2 + 100- 3 97- 3 98- 3 
Cil luna vulqrir 1, 61- 5 + 63- 5 35- 5 
Ericc1 tetr,11 ix 60- 5 80- 7 13- 8 28- 6 13- 8 20- 7 
Vc1cciniurn oxyrn,·,·os roll. 100- 3 100- 2 100- 2 100- 6 100- 2 100- 3 + 100- 3 100- 3 100- 3 

Drosera anqlicc1 20- 1 20- 1 20- 1 16- 1 12- 1 16- 1 14- 1 
D. rotundifol1r1 100- 2 100- 1 100- 1 100- 1 100- 1 100- 1 + 100- 1 100- 1 100- 1 
Rubus chamaemorus 100- 4 80- 4 100- 1 40- 1 40- 2 58- 5 + 72- 2 59- 4 65- 3 

Carex pauciflorc1 40-16 20- 4 20-22 20- 3 19- 3 20-12 19- 3 19- 7 
Eriophorurn vag1ncitum 100-26 100-1 7 100-18 100-19 100-20 100-22 + 100-10 100-22 100-21 
Rhynchospora albci 40- 1 20- 1 20- 2 19- 2 16- 1 19- 2 18- 2 
Scirpus cespitosus 40- 6 60- 8 80- 2 80-10 87-10 + 52- 6 88-10 72- 8 

Sphagnum balticurn 100-10 80-14 60-15 100- 7 100-14 100-19 + 88-12 100-20 95-17 
s. rnagellanicum 100- 4 100-45 60-27 100-33 100-20 97-26 + 92-26 97-26 95-26 
s. papillosum 100-17 80-28 100-54 20-10 100-18 97-17 + 80-28 97-17 90-22 
s. rubellum 100-65 100-15 80-20 100-44 80-44 100-21 + 92-38 100-21 97-28 
s. tenellurn 100- 2 80- 7 60- 6 40- 2 100- 4 87- 9 76- 4 84- 9 81- 7 

Calypogeja sphaqnicola 100- 4 100- 2 100- 1 100- 2 100- 1 61- 1 100- 2 59- 1 77- 2 
Cephalozia spp. 40- 2 40- 1 60- 6 45- 4 28- 3 44- 4 37- 4 
Cladopodiel la fluitans 100- 5 100- 3 100- 2 100- 5 100- 4 100- 7 + 100- 4 100- 7 100- 6 
Kurzia pauciflora 80- 4 40- 1 20- 1 40- 4 60- 4 65- 5 48- 3 63- 5 56- 4 
Mylia anornala 80- 1 40- l 40- 1 60- 3 60- 1 61- 2 + 56- 2 63- 2 60- 2 

Additionc1L species (with constancy below 10): 

Pinus sylvestris 5-3 (S4: 20-1, 01: 6-4; S: 4-1, O: 6-4). 

Drosera anqlic,1 x rntundifolia 5-1 (Ol: 10-1; O: 9-ll. 

Scheuchzeria palust 1·is 4-2 (S4: 20-2, S5: 20-1; S: 8-2). 

Aulacomnium p;ilust1·,, 2-3 (Ol: 3-3; 0: 3-3), Polytrichurn strictum 2-1 (01: 3-1; O: 3-ll. 

Sphagnum cuspidatum 7-2 (S2: 20-1, 01: 10-2; S: 4-1, O: 9-2), S. fuscum 9-3 (S4: 40-7, Ol: 10-1; S: 8-7, O: 
9-1), S. rnajus 7-1 (Ol: 13-1; O: 13-ll. 

G,rmnocolea inflc1tc1 4-3 (01: 6-3; O: 6-3). 

golden, and one green. Hepatics occur among the sphagna, mostly scattered and not forming 
patches. Cladopodiella fluitans is constant and abundantly present, but always occurs as 
single shoots or few shoots together. 

The site-type covers an estimated area of 5 per cent, mainly concentrated to the 
lawn-dominated southern and western fen soaks. 

The field layer shows some variation as Erica tetra/ix, Carex paucif[ora, and Scirpus 
cespitosus vary strongly in their occurrence and abundance. The relative importance of the 
dominating Sphagnum spp. also varies. Sphagnum magellanicum (S2), S. papillosum (S3), 
and S. rubellum (Sl, S4, S5) are the important dominants, while S. balticum is present with 
high frequency in most plots. Some variation also occurs with respect to the importance of 
hepatics. Sample plots dominated by S. rubellum show a considerable increase in quantities 
of Cephalozia spp., Kurzia paucif[ora, and Mylia anomala, as compared to plots dominated 
by Sphagnum magellanicum and S. papillosum. The higher importance of hepatics in the 
O-set .is likely to be due to lower sample plot homogeneity. In one plot, hepatics were 
observed to invade a depression caused by trampling. 

The E3PLu site-type 

The floristic composition of this site-type is shown in Tab. 27. The constant species are 
Andromeda polifolia, Vaccinium oxycoccos coll., Drosera rotundifolia, Eriophorum 
vaginatum, Sphagnum balticum, S. magellanicum, S. papillosum, S. rubellum, and 
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'J',ih. 27 . '!hr· v, ·ct•, t ;it ion of thP E3PLu site-type. 

- -·----· ··-----~-

Siimple> _c;,,t N,,. Sl S2 S3 S4 SS S6 s 0 
------~--·-·---

Numr>0r of ,;:imp I, pi r,t.s 5 5 5 5 5 5 30 9 39 

7.onr- E3 E3 E3 E3 E3 E3 

f¾·t U]cl puh,•_c;,·,,n:· 20- l 20- 2 7- 2 22- 3 10- 3 
Pinus syl vest r1 ,, 40- 1 7- 1 33- 2 13- 2 

Andromeclc1 po! 1 fol i l 100- 7 100- 4 100- 8 80- 2 80- 2 100- 3 93- 5 100- 2 95- 5 
C,lluna vulgar1;; 40- 2 7- 2 44- 1 15- l 
Erica tetrc1lix 20- 4 100-15 20-12 20-15 60-10 37-12 44-11 39-12 
Myrica gc1le 100-10 100-11 100- 9 100- 8 67-10 89- 8 72-10 
Vaccinium oxyco,cns coll. 100- 5 100- 9 100- 6 100- 3 100- 5 100- 3 100- 5 100- 5 100- 5 

Drn.sera c1ngl ic;, 20- l 60- 1 13- 1 10- 1 
D. rotundifol id lOO- 1 100- 1 80- 1 100- 2 100- 1 100- 2 97- 1 78- 1 92- 1 
Rubu.s chc1mc1emoru.c; 60- 1 20- 2 40- 1 20- 1 33- 3 23- 2 

CrJrex lasiocarp, 20- 1 100- 3 20- 3 11- 2 18- 3 

'·· pauc1floril 20-10 40- 3 20-12 20-17 80- 4 30- 7 22- 1 28- 6 
C rostratri 100- 2 20- 1 20- 2 15- 2 
Eriophorum angustifolium 20- 1 20- 1 40- 5 40- 1 20- 2 33- 4 23- 3 
E. vaginatum 100-28 100-16 100-28 100-20 100-10 100-11 100-19 100-18 100-19 
Scirpus cespitosus 40- 1 80-10 60-15 80- 3 60- 1 80-20 67- 8 44- 2 62- 7 

Sphagnum bal ticum 100-22 100- 9 80-16 100-12 100- 8 100-24 97-15 78-24 92-17 
s. maqellanicum 80- 3 100-32 100-27 100-43 100-20 100-23 97-25 100-35 97-28 
s. papillosum 100-39 100-23 60-37 80-14 100-48 100-41 90-34 89-19 90-31 
s. rubel l um 100-27 100-27 100-25 100-27 100-13 40- 6 90-23 100-15 93-21 
s. tenel 1 um 100- 8 80- 3 60-12 60- 3 80- 9 40- 7 70- 7 33-15 62- 8 

Cc1lypogcy1 sphagnicola 60- 2 100- 2 100- 1 80- 1 60- 1 100- 1 83- 2 56- 2 77- 2 
Cephalozi;i spp. 40- 1 20- 1 10- 1 11- 1 10- 1 
Cl adopod1 E'l 1 a fluitans 100- 3 100- 6 100- 2 100- 3 100- 2 100- 6 100- 4 89- 3 97- 4 
Kurzia pauc l f 1 •,r,i 40- 2 40- 3 60- 2 80- 3 20- 1 20- 1 43- 2 11- 1 36- 2 
Myl ia anc•ma la 60- 1 60- 2 80- 2 80- 2 40- 2 53- 2 22- 2 46- 2 

Add it ionc1 l sp, 'C 1, ."' (with constancy below 10): 

V;,ccinium ul iginosum 8-4 (O: 33-4). 

C0 rex cur.ta 3-1 (O: 11-l), Phragmites_australis 8-5 (S2: 20-10, S4: 40-3; S: 10-5), Rhynchospora al
b;i 3-1 (Sl: 20-1; S: 3-1), Scheuchzeria palustris 8-3 (Sl: 40-4, SS: 20-2; S: 10-3). 

Aulacomnium palustre 5-1 (O: 22-1), Pohlia nutans 3-4 (O: 11-4). 

Sphagnum angustifolium 5-6 (O: 22-6), S. cuspidatum 3-4 (O: 11-1), S. fallax 5-16 (O: 22-16), s. 
lindbergii 3-2 (Sl: 20-2; S: 3-2). 

Cladonia rangifcrina 3-1 (O: 11-1). 

Cladopodiella fluitans. Eriophorum vaginatum, sometimes also Erica tetra/ix and Myrica 
gale, dominate the field layer. Sphagnum balticum, S. magellanicum, S. papillosum, S. 
rubellum, and S. tenellum, are dominants in the bottom layer. 

The mean number of species per sample plot is 15, while the total number in the 
39 sample plots is 38. 

Dwarf shrubs and graminids both reach dominance, and together make up a densely 
stocked field layer. Andromeda polifolia, Erica tetra/ix, and Vaccinium oxycoccos are close 
to their optima. Like the E2PLu site-type, the bottom layer is characterized by shared 
dominance of differently coloured Sphagnum spp. Hepatics occur, but except for 
Cladopodiella fluitans and Calypogeja sphagnicola, in small quantities. 

The site-type covers an estimated area of 1.5 per cent, and is among the quantita
tively most important site-types of the E3 areas in the southern and western fen soaks. 

There is a considerable variation in the dominance (and presence) relationships of 
the field layer: Erica tetra/ix, Myrica gale, Carex pauciflora, and Scirpus cespitosus may 
all occur as dominants, with strong impact on the appearance of the vegetation. Variation 
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T,7h. 2R. Tlw •:0qr•t,7tion of the ElRLu site-type. 

Sample- s,,t N(). Sl S2 S3 S4 S5 01 02 s 0 

Number of S,7mf")l• plots 5 5 5 5 5 31 8 25 39 64 
7.nnC' El El El E2 E2 El E2 

llndromcd,, pol 1 t••l 1,1 100- 5 100- 2 100- 2 100- 2 100- 7 100- 2 100- 3 100- 4 100- 2 100- 3 
C,1 luna vulqar 1 ·: 100- 2 100- 9 100- 6 100- 9 100- 5 97-11 88- 9 100- 6 95-11 98- 9 
Vaccinium nxycnccn~ c·o l 1. 100- 2 100- 1 100- 3 100- 3 100- 2 100- 2 100- 2 100- 2 100- 2 100- 2 
Drosera anglic;i 60- 1 20- 1 20- 1 16- 1 13- 1 20- 1 15- 1 17- 1 
D. rotundifol1a 80- 2 80- 1 80- 1 100- 1 60- 1 90- 1 75- 1 80- 1 87- 1 84- 1 
Rubus chamcJemorus 60- 1 60- 1 20- 1 40- 4 40- 1 74- 2 88- 2 44- 1 77- 2 64- 2 
Eriophorum vag 1 n,1tum 100- 6 100- 8 100- 8 100- 6 100-12 100-12 100-11 100- 8 100-12 100-11 
Rhynchospora alba 80- 2 20- 4 6- 1 20- 2 5- 1 11- 2 
Scirpus cespitosus 100- 9 100- 1 100- 3 100-13 100-17 94- 4 88- 5 100- 9 92- 4 95- 6 

Sphagnum ba l t i.cum 60- 2 100- 3 40- 7 100-12 60- 4 87-15 100-23 72- 6 90-17 83-13 
s. mage 11 anicum 20- 2 20- 1 100- 1 80- 1 29- 1 88- 2 44- 1 41- 2 42- 2 
s. rubel lum 100- 3 80- 1 100- 3 100- 2 100- 1 100- 9 88- 9 96- 2 97- 9 97- 6 
s. tene I lum 100-73 100-16 100-58 100-53 100-66 97-34 100-26 100-53 97-33 98-41 

C,lypogeja sphrlgn ico la 20- 1 39- 2 50- 2 4- 1 41- 2 27- 2 
Cephalozia spp. 100- 8 100-12 100- 8 100- 5 100- 8 100-10 88-10 100- 8 97-10 98- 9 
Cl adop:xh e 11 a flui tans 100-20 100- 3 100-12 100- 8 100- 5 97-11 100-14 100-10 97-11 98-11 
Kurzia pauciflora 60- 2 100- 3 80- 4 100- 2 20- 2 77-10 75-10 72- 3 77-10 75- 7 
Mylia anomala 100- 2 100- 3 100- 2 100- 2 100- 1 94- 4 100- 3 100- 2 95- 3 97- 3 

Cladonir1 rangiferina 20- 1 80- 1 80- 1 20-10 20- 1 19- 5 25- 7 44- 2 21- 5 30- 3 
c. squamosa 100- 1 100-17 100- 3 80- 5 100- 6 61- 7 63- 3 96- 7 62- 6 75- 6 
c. uncia lis 20-12 40-12 60- 2 20-20 6- 1 28- 9 5- 1 14- 8 
O::hrolech1a friqida 20- 1 60- 3 20- 3 40- 3 6- 4 28- 2 5- 4 14- 3 

llddi t1on;1 l species (with constancy below 10): 

Empetrum n1grum l-! (Ol: 6-1; 0: 5-ll. 

Drosera anqlir'l x 1-,,1 undifolia 2-1 (01: 3-1; O: 3-ll. 

Sphaqnum cuspid,7t1rn1 6-4 (Ol: 10-4, 02: 13-3; O: 10-4), S. fuscum 5-1 (S3: 20-1, 01: 6-1; S: 4-1, O: 5-ll. 

Cephaloz1<'Lla spp. 6-1 (S2: 20-1, S4: 20-1, 01: 3-1; S: 8-1, O: 3-ll, Gymnocolea inflata 9-3 (S3: 20-2, S5: 
80-4, 02: 13-1; S: 20-4, O: 3-1), Riccardi.a latifrons 5-1 (S2: 20-1, Ol: 3-1, 02: 13-1; S: 4-1, O: 5-1). 

Cetraria delisei 6-25 (S2: 40-44, S3: 40- 6; S: 16-25), C. ericetorum 6-25 (S2: 20-55, S3: 20-7, 01: 3-7; 
S: 8-31, O: 3-7), C. islandica 6-7 (S2: 20-7, S3: 20-2, 01: 3-10; S: 8-5, 0: 3-10), Cladonia arbuscula 2-1 
(S1: 20-1: S: 4-1 ), C. fimbriata 3-1 (Ol: 6-1; 0: 5-1), C. mitis 2-12 (S3: 20-12; S: 4-12), C. pyxidata 
coll. 3-1 (S2: 20-1, 01: 3-1; S: 4-1, 0: 3-1), C. stellaris 2-1 (01: 3-1; O: 3-1), C. subfurcata 2-20 (S3: 
20-20; S: 4-20). 

of the bottom layer only occurs with respect to relative dominance of Sphagnum spp. 

The ElRLu site-type 

The floristic composition of this site-type is shown in Tab. 28. The constant species are 
Andromeda polifolia, Calluna vulgaris, Vaccinium oxycoccos coll., Drosera rotundifolia, 
Eriophorum vaginatum, Scirpus cespitosus, Sphagnum balticum, S. rubellum, S. tenellum, 
Cephalozia ssp., Cladopodiella fluitans, and Mylia anomala. The field layer is mostly not 
dominated by any single species, occasional dominants are Eriophorum vaginatum and 
Scirpus cespitosus. The main dominants of the bottom layer are Sphagnum tenellum and 
S. balticum. 

The mean number of species per sample plot is 16, while the total number in the 
64 sample plots is 37. 

The site-type has a characteristic physiognomy. Calluna vulgaris, mostly shoots with 
low vitality (low leaf-to-stem weight ratio), attains high importance. Eriophorum vaginatum 
and Scirpus cespitosus form tussocks, and contribute to a considerable variation in micro
topography within the site-type. The bottom layer has a highly variable physiognomy, 
ranging from a prominence of Sphagnum tenellum to dominance, at least locally, of dark-
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coloured hepatics. Lichens occur with moderate abundance, but a high number of species 
have been recorded from the site-type. 

The estimated area covered by this site-type is 6 per cent, of which 5 per cent in 
the E 1 zone. This site-type is the dominant vegetation in small, relatively dry hollows of 
the central parts of the true bog areas (in particular the unilaterally sloping kermi raised bog 
and at pos. 08-10 12-14 outside the fen soak). 

The variation is mostly with respect to the bottom layer, although the microtopo
graphy is affected by the importance of tussock-forming graminids. Bare peat occurs 
occasionally, and then occupies the lowermost, often waterfilled depressions (Fig. 68). More 
common is the dominance of Sphagnum tenellum, alone or with variable quantities of S. 
balticum, in the interspaces. The lichen species prefer growing on the bases of tussocks. 
Cetraria delisei, C. ericetorum, and Cladonia uncialis have been observed in several sample 
plots, often as dominants, and always exhibit radial growth from elevated graminid tussocks 
or Calluna vulgaris bases. Dead Calluna stems may serve as templates for growth of 
Ochrolechia frigida. Cladonia squamosa also prefers elevated sites, but shows preference 
for elevated sites with bare peat. Blackening of the basal parts and ultimately the death of 
podetia has been observed in Cladonia rangiferina stands towards low median depth to the 
water table. Considerable variation exists with respect to dominance of hepatics. Patches up 
to 25 x 25 cm totally dominated by Cephalozia spp., Cladopodiella fluitans, and Kurzia 
pauciflora, mostly in combination, occur frequently. 

The E2RLu site-type 

The floristic composition of this site-type is shown in Tab. 29. The constant species are 
Andromeda polifolia, Vaccinium oxycoccos coll., Drosera rotundifolia, Eriophorum 
vaginatum, Scirpus cespitosus, Sphagnum balticum, S. magellanicum, S. rubellum, S. 
tenellum, and Cladopodiella jluitans. The field layer is dominated by Eriophorum 
vaginatum. The bottom layer is dominated by Sphagnum tenellum with S. balticum as a less 
important co-dominant. 

The mean number of species per sample plot is 15, while the total number in the 
31 sample plots is 32. 

The site-type is characterized by dominance of graminid tussocks (Eriophorum vagina
tum and Scirpus cespitosus) in the field layer, promoting variation in microtopography. The 
bottom layer is dominated by lightcoloured Sphagnum spp., with high amounts of 
intermixed hepatics. Smaller patches are dominated by hepatics, particularly around tussock 
bases. Lichens play a minor role. 

The area of this site-type is estimated to be 2 per cent. The site-type appears as a 
minor constituent of lawns in the E2 zone, most commonly in the southern fen soak and 
SW and S of the erosion area. 

The variation in the field layer is small, restricted to the variable dominance-relation
ships of graminids. There seems to be some negative correlation between the cover of 
Eriophorum vaginatum and Scirpus cespitosus in 0.25 m2 sample plots (cf. Tab. 29). The 
variation in the bottom layer mainly occurs at a fine scale (variation in microtopography 
and frequency of patches dominated by hepatics). This variation is almost not reflected by 
the data sets. The O-set contains several sample plots with dominance of hepatics 
(Cephalozia spp. and Cladopodiella jluitans). 

The E3RLu site-type 

The floristic composition of this site-type is shown in Tab. 30. The constant species are 
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Tab. 29. The vegetation of the E2RLu site-type. 

Sample set No. Sl S2 

Number of sample plots 5 5 

Zone E2 E2 

Andromeda polifolia 100- 7 100- 2 
Calluna vulgaris 40- 1 20- 1 
Erica tetralix 100- 1 
Vaccinium oxycoccos coll. 100- 5 100- 3 

Drosera anglica 
D. rotundifolia 100- 1 60- 1 
Rubus chamaemorus 20- 1 40- 2 

Carex pauciflora 40- 2 
Eriophorum vaginatum 100-27 100-22 
Rhynchospora alba 40- 3 
Scirpus cespitosus 60- 2 80-11 

Sphagnum balticum 100-18 80-10 
s. cuspidatum 20- 1 
s. magellanicum 100- 2 60- 2 
s. papillosum 100- 2 60- 2 
s. rubellum 100- 2 60- 1 
s. tenellum 100-70 100-82 

Calypogeja sphagnicola 40- 1 
Cephalozia spp. 100- 3 20- 2 
Cladopodiella fluitans 100- 6 100- 4 
Gymnocolea inflata 40- l 
Kurzia pauciflora 40- 2 
Mylia anomala 100- 1 20- 1 

Cladonia squamosa 

Additional species (with constancy below 10): 

Drosera anglica x rotundifolia 3-1 (0: 9-1). 

Scheuchzeria palustris 3-3 (S4: 20-3; S: 5-3). 

Dicranum leioneuron 3-1 (S4: 20-1; S: 5-1). 

S3 

5 

E2 

100- 2 
40- 1 

100- 2 

80- 1 
60- 1 

20- 1 
100-10 

20- 1 
100- 8 

100-21 
20- 1 

100- 3 
100- 2 
100- 2 
100-69 

40- 2 
20- 2 

100- 3 

80- 1 
20- 1 

S4 s 

5 20 

E2 

100- 6 100- 4 
80- 6 45- 3 
40-16 35- 5 

100- 2 100- 3 

40- 1 10- 1 
100- 1 85- 1 

30- 1 

15- 1 
100- 8 100-17 
20- 1 20- 2 

100-11 85- 9 

100- 6 95-14 
20- 1 15- 1 
60- 2 80- 2 
40- 3 75- 2 

100- 2 90- 2 
100-61 100-71 

20- 1 25- 1 
100- 8 60- 5 
100- 6 100- 5 
60- 3 25- 2 
20- 1 35- 1 

100- 1 60- 1 

80- 6 20- 6 

Sphagnum compactum 3-1 (S2: 20-1; S: 5-1), S. fuscum 3-1 (O: 9-1). 

Cephaloziella spp. 3-1 (O: 9-1). 
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0 

11 31 

100- 3 100- 4 
64- 8 52- 5 
27- 3 32- 4 

100- 3 100- 3 

18- 1 13- 1 
91- 1 87- 1 
64- 5 42- 5 

45- 2 26- 2 
100-14 100-16 
18- 3 19- 2 
82-11 84-10 

100-15 97-14 
10- 1 

91- 6 84- 3 
64- 7 71- 4 
91- 5 90- 3 

100-41 100-60 

36- 1 29- 1 
73-10 65- 7 

100-16 100- 9 
9-15 19- 4 

64- 7 45- 4 
64- 2 61- 1 

36- 2 26- 4 

Cladonia rangiferina 3-1 (S4: 20-1; S: 5-1), Ochrolechia frigida 3-10 (S4: 20-10; S: 
5-10). 

Andromeda polifolia, Vaccinium oxycoccos coll., Eriophorum vaginatum, Sphagnum 
balticum, S. tenellum, and Cladopodiella fluitans. The field layer is dominated by Erio
phorum vaginatum, while Sphagnum tenellum is the only dominant in the bottom layer. 

The mean number of species per sample plot is 13, while the total number in the 
20 sample plots is 27. 

Graminids are the quantitatively most important taxocene in the field layer, but there 
is no differentiation into tussocks and interspaces. The dwarf shrubs Erica tetra/ix and 
Myrica gale occasionally have high abundance. The bottom layer is a homo- geneous 
Sphagnum tenellum lawn. Hepatics are almost absent. 

This site-type was not represented in the O-set, and only occurs as small segments 
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Tab. 30. The vegetation of the E3RLu site-type. 

Sample set No. Sl S2 

Number of sample plots 5 5 

Zone E3 E3 

Andromeda polifolia 100- 2 100- 3 
Calluna vulgaris 20- 1 
Erica tetralix 100- 4 20- 1 
Myrica gale 100- 9 80- 5 
Vaccinium oxycoccos coll. 100- 3 100- 3 

Drosera rotundifolia 80- 1 40- 1 
Rubus chamaemorus 40- 1 40- 1 

Carex pauciflora 40- 2 20- 5 
c. rostrata 
Eriophorum angustifolium 40- 3 
E. vaginatum 100-17 100-21 
Rhynchospora alba 20- 2 
Scirpus cespitosus 100- 6 40-13 

Sphagnum balticum 80- 1 60-14 
s. magellanicum 80- 3 80- 2 
s. majus 40- 5 
s. papillosum 40- 1 100- 3 
s. rubellum 100- 1 
s. tenellum 100-95 100-79 

Cladopodiella fluitans 100- 3 100- 2 
Kurzia pauciflora 20- 1 
Mylia anomala 

Additional species (with constancy below 10): 

Drosera anglica 5-1 (S4: 20-1). 

Scheuchzeria palustris 5-1 (S4: 5-1). 

S3 S4 s 

5 5 20 

E3 E3 

100- 2 100- 2 100- 2 
20- 1 10- 1 

100- 4 55- 4 
80- 5 65- 7 

100- 4 100- 1 100- 3 

80- 1 60- 1 65- 1 
20- 1 25- 1 

20- 1 20- 1 
100- 5 60- 4 40- 4 

100- 4 35- 4 
100-14 100- 4 100-14 

60- 1 20- 2 
100- 3 80- 2 80- 5 

100-11 100- 2 85- 7 
100- 3 60- 2 80- 3 

10- 5 
80- 3 80- 5 75- 3 

100- 2 80- 3 70- 2 
100-80 100-91 100-86 

100- 3 80- 3 95- 3 
20- 1 20- 2 15- 1 

40- 1 10- 1 

Calypogeja sphagnicola 5-1 (S4: 20-1), Cephalozia spp. 5-1 (S4: 20-
1), Gymnocolea inflata 5-17 (S2: 20-17). 

(rarely above 2-3 m2
) scattered in E3 areas. 

With the exception of the variable dominance relationships in the field layer, this 
site-type is uniform throughout the material. 

Survey of the mire expanse upper lawn series 

A survey of the mire expanse upper lawn series is given in Tab. 31. The physiognomy of 
the series is, with the exception of the ElRLu (and some variants of the E2RLu) site-types, 
remarkably homogeneous throughout the zonations and subseries. Graminids, Erioplwrwn 
vaginatwn and Scirpus cespitosus, dominate in the field layer. Dwarf shrubs (different 
species in different site-types) may also become dominant and contribute to the physio
gnomy of the field layer. Sphagnwn spp. dominate in both subseries. The prominence of 
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Tab. jl. Survey of the ELu series. 

Subseries p R 
Zonation El E2 E3 El E2 E3 
Site-type ElPLu E2PLu E3PLu ElRLu E2RLu E3RLu 
'.'Jwnber of sample plots 26 57 39 64 31 20 

Andromeda polifolia 100- 3 98- 3 95- 5 100- 3 100- 4 100- 2 
Calluna vulgaris 66- 4 35- 5 15- l 98- 9 52- 5 10- l 
Vacciniwn oxycoccos coll. 100- 2 100- 3 100- 5 100- 2 100- 3 100- 3 
Drosera anglica 58- l 14- l 10- l 17- l 13- l 5- l 
D. rotundifolia 100- l 100- l 92- l 84- l 87- l 65- l 
Rubus chamaemorus 35- 3 65- 3 23- 2 64- 2 42- 3 25- l 
Eriophorum vaginatum 100-17 100-21 100-19 100-11 100-16 100-14 
Scirpus cespitosus 92- 4 72- 8 62- 7 95- 6 84-10 80- 5 
Sphagnwn balticwn 92-13 95-17 92-17 83-13 97-14 85- 7 
Cephalozia spp. 73- 3 37- 4 10- l 98- 9 65- 7 5- l 
Cladopodiella fluitans 100- 4 100- 6 97- 4 98-11 100- 9 95- 3 
Kurzia pauciflora 77- 5 56- 4 36- 2 75- 7 45- 4 15- l 
Mylia anomala 85- 2 60- 2 46- 2 97- 3 61- l 10- l 

Erica tetralix 20- 7 39-12 32- 4 55- 4 
Carex pauciflora 19- 7 28- 6 26- 2 20- 2 

Carex lasiocarpa 18- 3 
c. rostrata 15- 2 40- 4 
Eriophorum angustifolium 23- 3 35- 4 

Sphagnum magellanicum 81-25 95-26 97-28 42- 2 84- 3 80- 3 
s. rubellum 100-57 97-28 93-21 97- 6 90- 3 70- 2 
Calypogeja sphagnicola 62- l 77- 2 77- 2 27- 2 29- l 5- l 

Sphagnum papillosum 90-22 90-31 71- 4 75- 3 

Sphagnum tenellum 85- 4 81- 7 62- 8 98-41 100-60 100-86 
Cla<ionia rangiferina 8- 1 3- 1 30- 3 3- l 
c. squamosa 4- 1 75- 6 26- 4 
c. uncialis 14- 8 
Ocnrolechia frigida 24- 3 3-10 

red sphagna or shared dominance between red, yellow and green species is typical of the 
P subseries. The R subseries is yellow-green by the dominance of Sphagnum tenellum, but 
the ElRLu (and to some extent also E2RLu) has a distinct microtopographic variation and 
a differentiation of dark patches of lichens, hepatics or bare peat in mosaic with Sphagnum 
tenellum. Bare peat only rarely occurs outside the ElRLu site-type (cf. Fig. 68). The upper 
lawn series is characterized by the presence of the thirteen species in group 1 in Tab. 31. 
The subseries differ in physiognomy (in particular the ElRLu series is characterized by the 
high importance of Calluna vulgaris, hepatics, and lichens). The P subseries is characterized 
by an unbroken Sphagnum lawn with prominent Sphagnum magellanicum, S. rubellum, and 
S. papillosum (not in the El zonation). Calypogeja sphagnicola growing over the Sphagnum 
capitula is a typical feature of the P subseries. Many hepatics, e.g., the four species of 
group 1 in Tab. 31, are common in the P subseries, but never form extensive stands there. 
The LI species Drosera anglica is not uncommon in this subseries. Sphagnum tenellum is 
most characteristic of the R subseries. Hepatics (and, more rarely, lichens) may form pure 
patches in the ElRLu and E2RLu site-types. The most important lichen species is Cladonia 
squamosa. The zonations differ by the zonational indicators of groups 2 and 5 (for E2) and 
3 (for E3). Hepatics decrease from the El to the E3 zonation, a trend even more distinct 
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for the lichen species of group 6. The relative importance of Sphagnum tenellum increases 
from the ElRLu to the E3RLu site-types. 

The ELu series occurs all over the special area, having a total estimated area of 15 
per cent. The subseries do not differ with respect to areal i_mporta~ce .. The relative ar~al 
importance of the subseries is almost equal in the E2 zonauo~, while m the E:l z~mat10n 
R dominates over P by a factor of six and in the E3 zonauon the R subsenes 1s only 
present as small fragments. 

The p subseries is less quagmire-like than in the ELI series. The substrate of the R 
subseries is always firm, in the ElRLu site-type with a prominence of Calluna roots. The 
site-types of this series have means for median depth to the water table ranging from 5.8 
to 10.0 cm (Tab. 16, Fig. 67). About one half of the ELu sample plots are inundated at 
minimum depth to the water table (Tab. 17), but this series has the water table within 3-6 
cm off the bottom layer surface every wet period. The mean minimum depth to the water 
table does not differ between the subseries, as does the mean of median distances (0.6 cm 
higher depth in the P subseries, cf. Tab. 16). There is no significant variation between 
zonations. 

The upper lawn series is particularly common in small hollows (where it defines the 
wet extreme), and often occurs away from the water tracks. In large hollows the Lu series 
may be absent or restricted to a narrow border between the ELI and EHl series, where 
species typical for each of these series broadly overlap. 

In the ERLu subseries, Sphagnum tenellum mostly dries out in a few days in the 
absence of precipitation. Drosera rotundifolia seems to avoid Sphagnum tenellum lawns, but 
occurs in ELu in patches dominated by hepatics and other Sphagnum spp. The loose growth 
form of S. tenellum must be responsible for the rapid desiccation. This is likely to make 
Spha.gnum tenellum an unfavourable substrate for the growth of Drosera rotundifolia and 
perhaps other species as well. 

The mire expanse lower hummock series 

The EIPHI site-type 

The floristic composition of this site-type is shown in Tab. 32. The constant species are 
Andromeda polifolia, Calluna vulgaris, Vaccinium oxycoccos coll., Drosera rotundifolia, 
Ru.bus cha.maemorus, Eriophorum vaginatum, Scirpus cespitosus, Spha.gnum fuscum, S. 
rubellum, Cephalozia spp., and Mylia anomala. This site-type is dominated by Calluna 
vulgaris in the field layer, locally with Eriophorum vaginatum as a codominant. Dominants 
in the bottom layer are Sphagnum rubellum, S. fuscum, and S. magellanicum. 

The mean number of species per sample plot is 15, while the total number in the 
117 sample plots is 47. 

Physiognomically the site-type is characterized by the dominance of Calluna vulgaris. 
The bottom layer is a continuous cover of dark and red Sphagnum spp. 

The site-type covers extensive areas both in the El and the E2 zones. The estimated 
area is 14 per cent of the special area. It is the dominant hummock vegetation type 

of both of the El and E2 zones. 
The densities of Calluna vulgaris and Eriophorum vaginatum are variable (Tab. 32). 

There is considerable variation with respect to dominance relationships in the bottom layer. 
Sphagnum rubellum is the most important dominant, closely followed by S. fuscum. The 
two species often occur intermixed, but there is some tendency for S. rubellum to prefer 
small hummock areas and to occur close to the border onto hollows. S. fuscum is the 
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'!'rib. 32. ThP V""<:J('L,tion of the F.1PH1 sito-type. 

_r~,1rnp l t • ,;, I tl,,. SI S2 S3 S4 SS 01 02 03 s 0 

N11mh·r of ·;,1n1r,1, 1•1·,1·-; 5 5 5 70 20 25 92 117 
ZnrH· El El El E2 E2 El E2 E3 
----·------

!1 JntJS syl c,,:;t r , 60- 1 60- 6 20- 1 80- 6 56- 4 50- 5 + 44- 4 54- 4 51- 4 
/\ndrom,"("Ja prJ] 1 ! ril J,t 100- 1 80- l 100- 2 100- 2 100- 5 84- l 90- 2 + 96- 2 86- 2 89- 2 <,ill unri \/ll lqru] ', 100-17 100-46 100-1 7 100-26 100-26 100-32 100-27 + 100-26 100-31 100-30 
Empetrum ri11-1rum 20- 1 40- l 20- 2 40- l 19- l 15- l 24- 1 17- 1 19- l 
Vricc1 n1um ()XY('()I'('()' ,·,-,)]. 100- 2 100- 2 100- 2 100- 1 100- 1 100- 3 100- 3 + 100- 2 100- 3 100- 3 
Urosern rr)l undl f 1,] 1,1 100- 1 100- l 100- 2 JOO- 1 100- l 89- l 70- l + 100- l 85- 1 88- l 
Rubus ch,---un,-H.:'mc )i-tJ.•-; 100- 8 60- 2 60- 3 100- 8 60- 4 80- 5 90- 4 + 80- 6 83- 5 82- 5 
Er 1nphorum vrtq1n.it 11rn 100-12 100-15 100-12 100- 5 100-14 100-11 100-1 7 + 100-11 100-12 100-12 .Se1rpus ct.:sp1 tosu~-; 80- 3 40- 2 100- 5 100- 2 20- 2 86- 5 85- 6 + 68- 3 86- 5 82- 4 
Sphagnum b,1! t1r·um 80-13 60- 1 60- 1 40- 1 80- 4 66- 8 75-15 + 72- 6 68-10 69- 9 s. tu.srum 100- 5 100-36 100-43 100-47 40-53 84-35 70-31 + 88-39 80-35 82-36 s. mcK]el l,inir·um 80-10 40- 8 60- 3 100-50 36- 6 50-15 + 56-23 40- 9 44-13 s. rubel l um 100-68 100-55 100-45 100-36 100-16 99-42 95-32 + 100-44 98-40 99-41 s. tPnel l um 20- 1 14- 2 20- 2 4- l 15- 2 13- 2 
C,lypoqeyi sphaqn I co I ri 60- 1 100- 80- 1 40- 60- 2 64- 1 65- 1 + 68- l 64- l 65- 1 
Cephciloziri spp. 100- 3 80- 100- 6 100- 60- l 86- 3 75- 4 + 88- 3 83- 3 84- 3 
Cl ;J(jop:x:he l I a f lu1 t,ins 40- 2 20- 2 21- l 45- 2 12- 2 26- 2 23- 2 
I<urz1a pauc1flor;i 100- 9 100- l 100- 4 100- 60- 2 81- 4 60- 8 + 92- 4 76- 5 79- 5 
Myl 1a anom;,la 100- 3 100- 4 100- 4 100- 80- 2 99- 5 90- 5 + 96- 3 97- 5 97- 4 
Cl adon1a rang1fL'rir1c1 100- 2 40- l 80- 3 100- 40- 2 59- 7 45- 7 + 72- 55- 7 59- 6 
c. squumosa 60- l 20- 16- l 5- l 16- 13 l 14- l 

Ada1 t 1onal SpE'<lL'S (wtth constancy below 10): 

b<'tula pulx'scen,-, 9- i (Sl: 20-1, S2: 40-1, S3: 20-1, S4: 20-1, S5:20-15, 01: 4-1, 02: 5-3: S: 24-3, O: 4-2), Picea 
,lb1es l-1 (01: 1-1; ')• 1-1). 

Vc1cc1n tum myrt t l l 11: -) (Ol: 1-2; 0: 1-2), v. uliginosum 3-2 (Ol: 4-2; 0: 3-2), v. vi tis-idaea 2-1 (01: 3-1; 0: 
2-1 l. 

Drosera anql1ca /- I (OJ: 1-1, 02: 5-1; O: 2-1), D. anglica X rotundifolia 1-1 (Ol: 1-1; 0: 1-1). 

Au 1 acomn 1 um pa I ustn, 2-2 (02: 10-2; O: 2-2), Dicranum leioneuron 5-2 (S2: 20-4, 01: 6-1, 02: 5-2; S: 4-4, O: 5-
!), D. polysetum 1-1 (02: 5-l; O: l-1), Pleurozium schreberi 9-4 (S2: 20-1, S4: 20-1, 01: 9-4, 02: 15-4; S: 8-1, 
0: l 0-4), l'ohl 1;1 nu tans 7-2 (S2: 20-1, S4: 20-1, 01: 3-1, 02: 15-4, 03: +; S: 8-1, 0: 7-2), Polytrichum strictum 
1- l (O): 5-1; U: l-1 ) . 

Sphagnum anqust trol rnm 7-14 (S2: 20-2, 01: 7-4, 02: 10-48; S: 4-2, 0: 8-16), S. capillifolium 1-2 (Ol: 1-2; o: 1-
2), S. et. subttlc l-32 (S4: 60-42, 01: 1-1; S: 12-42, 0: 1-1). 

CalypoqeJi1 nees1ana 1-1 (03: +; 0: 1-1), Cephaloziella spp. 7-J. (S4: 20-1, SS: 20-1, Ol: 7-1, 02: 5-1; s: 8-1, o: 
7-l), Lophoz1a ventricosa 1-1 (02: 5-1; O: 1-ll, Ptilidium ciliare 1-1 (01: 1-1; O: 1-ll; Riccardia latifrons 1-2 
(Ol: l-2; U: 1-2). 

Cetraria 1,-aLmdwa 6-2 (S3: 20-1, S4: 20-1, 01: 6-3, 02: 5-2; S: 8-1, 0: 5-3), Cladonia arbuscula 3-1 (S4: 20-1, 
01: 4-1; S: 4-l, O: 1-l), C. fimbriata 7-1 (Sl: 20-1, 01: 7-1, 02: 10-1; S: 4-1, O: 8-ll, C. pyxidatacoll.1-1 
(Sl: )0-1; S: 4-l ), C. stellaris 4-1 (S4: 40-1, OJ.: 4-1; S: 8-1, 0: 3-1), C. uncialis 1-1 (OJ.: 1-1; O: 1-1). 

common dominant where continuous hummocks cover larger areas, and where the upper 
hummock series is present as well. S. magellanicum is not infrequently encountered as a 
dominant in this site-type in the E2 zone (e.g., SS in Tab. 32), particularly in the isolated 
hummocks along the eastern margin of the western fen soak (pos. 05-06 08-11 ). The rare 
Dicranum leioneuron has its optimum in this site-type. Hepatics and lichens are 
unimportant, but occasionally, Mylia anomala has been observed to invade footprint 
depressions. 

The E2PH1 site-type 

The floristic composition of this site-type is shown in Tab. 32. The constant species are 
Andromeda polifolia, Calluna vulgaris, Vaccinium oxycoccos coll., Drosera rotundifolia, 
Eriophorum vaginatum, Sphagnum balticum, S. rubellum, and Mylia anomala. Dominants 
in the field layer are Calluna vulgaris and Eriophorum vaginatum. The bottom layer is 
dominated by Sphagnum rubellum, S. fuscum, and S. magellanicum. 
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'l',iL, ·n. 'llv· "•·•1•·t.it 10n 01· tlw E2PHI sitc>-type. 

,•;;1mpl·· c;,·t '.~· '. SI S2 S3 S4 S5 01 02 

Numb"r of ,;,,rnpl, [•I, ,t s 5 5 5 16 2 

zr-,nr>- E2 E2 E2 E2 E2 E2 E3 
-- -- -------

P1n11,c, syl •;, 100- 2 80- 1 25- 3 

Andr,)!Tlcd;i pr• I I:'' I I, I 100- 4 80- 1 100- 1 100- 1 100- 2 80- 2 + 
C;.;l luna vulq,H 1:; 100-20 100-25 100-22 100-21 100-18 94-17 + 
F:r 1ca tetr il 1x 60- 2 40- 6 40- 7 80-12 31-11 + 
V,-1cc:1n1um r ixycI )( ·r~1 1:~ n)]l. 100- 1 100- 3 100- 1 100- 2 100- 3 94- 3 + 

Urosera rnt·unci1 t ,-,1 1-1 100- 100- 100- 100- 100- 1 88- 1 + 
Rubus chamaem~)rU.<-:, 80- 60- 80- 80- 20- 1 81- 5 

Carex pauc1flo1·c1 80- 8 40- 2 40- 2 100- 5 60- 6 75- l + 
Er1ophorum vc1q1natum 100-15 100-16 100-26 100-18 100- 8 100-20 + 
s,·1rpus ccsp1 t < >su.s 100-15 60- l 40- 1 60- 2 100- 3 88- 8 + 

Sphagnum balt1cum 100- 2 40- 1 100- 8 100- 5 100- 2 94-12 + 
s. fuscum 60-20 100-24 60-23 80-75 40-31 63-24 + 
s. mage I I an 1cum 100-25 40- 5 100-34 80-14 60-31 75-16 + 
s. pc1pi I losum 60- 2 40-16 38- 8 + 
s. rubel I urn 100-49 100-64 100-26 100-19 100-60 100-43 + 

Cal ypoqeJc1 sphaqn1cola 40- 1 100- 2 100- 2 80- 2 40- 1 69- 2 + 
Ceph;.; 1oz 1,1 spp. 80- 2 20- l 40- 80- 1 60- l 75- 3 + 
r:J cKJopxl I le 11 cl /Lu1tans 60- 2 20- 1 40- 40-- 1 40- 2 50- 2 + 
Kurz1a pauc1florc1 80- 3 80- 1 80- 80- 3 40- l 88- 4 + 
Myl1a anomala 100- l 100- 5 100- 80- 3 100- 3 94- 6 + 

Cl.idon1a rang1ter1n,1 60- l 40- l 100- 1 20- 4 13- 7 

Adct1t1onal sp.·c1es (with constancy below 10): 

Betula pUD<'SC<•ns / I (S4: 20-1; S: 4-ll. 

Empetrum ri1qn1rn 5 I IS4: 20-1, 01: 6-1; S: 4-l, 0: 6-1). 

l'roscra ;rnql1c1 / I 101: 6-1; O: 6-ll, Trientalis europaea 2-2 (S5: 20-2; S: 4-2). 

Sch('Uchzcna pr1lustns 2-1 (02: +; o: 6-1). 

s 0 

25 18 43 

36- 2 22- 3 30- 2 

96- 2 89- 2 93- 2 
100-21 94-17 98-19 
44- 7 33- 9 39- 8 

100- 2 94- 3 98- 2 

100- l 89- 1 95- l 
64- 2 72- 5 67- 3 

64- 5 78- 2 70- 4 
100-17 100-20 100-18 

72- 6 89- 9 79- 7 

88- 4 94-11 91- 6 
68-36 67-23 68-31 
76-24 78-17 77-21 
20- 7 39- 7 28- 7 

100-44 100-43 100-44 

72- 1 72- 2 72- 1 
56- 1 78- 3 65- 2 
36- 1 56- 3 44- 2 
72- 2 83- 4 77- 3 
96- 3 94- 6 95- 4 

44- l 11- 7 30- 2 

Dicranum dltirw 7-12 (S5: 20-1?.; S: 4-12), D. leioneuron 2-4 (S5: 20-4; S: 4-4), Pleurozium schreberi 2-1 
(SS: 20-1; S: 4-L), Pohl1a nutans 2-1 (S2: 20-1; S: 4-ll, Polytrichum strictum 2-2 (01: 6-2; O: 6-2). 

Sphaqnum ten2llum 9-2 (01: 13-2, 02: +; O: 22-2). 

,·,,p1ialoz1elLc1 spp. 2--1 (S2: 20-1; S: 4-ll, O::iontoschisma sphagni 2-1 (S5: 20-1; S: 4-1). 

,·1aaon1;,i c1rbus,·ul,1 2-1 (S3: 20-l; S: 4-ll, Cladonia pyxidata coll. 7-1 (S3: 20-1, S4: 20-1, 01: 6-1; S: 8-1, 
0: 6-1), C. squr1mc,s,1 7-2 (Sl: 40-1, 01: 6-3; S: 8-1, O: 6-3). 

The mean number of species per sample plot is 16, while the total number in the 
43 sample plots is 37. 

The physiognomy of the field layer is characterized by a dense cover of dwarf shrubs 
and graminids. The bottom layer has a continuous cover of Sphagnum. Hepatics and lichens 
occur, but are quantitatively unimportant. 

The estimated area of this site-type is 3 per cent. It occurs in fen soaks in unorien
tated hummocks between the water tracks and the border onto the El zone (usually with 
Carex pauciflora as the E2 indicator), or on the long hummock banks (kermi-string transi
tions), orientated at right angles to the slope (e.g., in pos. 05-07 11-14). 

Some variation occurs with respect to dominance relationships. Erica tetra/ix may 
reach high importance (S4 and 01 in Tab. 33), but is always subordinate to Calluna 
vulgaris. Sphagnum rubellum is the most important of the dominants in the bottom layer, 
but S. fuscum (S4) or S. magellanicum (S3) prevail locally. 

The E3PH1 site-type 

The floristic composition of this site-type is shown in Tab. 34. The constant species are 
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Tab. 34. The vegetation of the E3PH1 site-type. 

Sample set No. 

Number of sample plots 

Zone 

Betula pubescens 
Pinus sylvestris 

Andromeda polifolia 
Calluna vulgaris 
Erica tetralix 
Myrica gale 
Vaccinium ocycoccos coll. 

Drosera rotundifolia 
Rubus chamaemorus 

Carex pauciflora 
C. rostrata 
Eriophorum angustifolium 
E. vaginatum 
Scirpus cespitosus 

Aulacomnium palustre 
Calliergon stramineum 
Pohlia nutans 

Sphagnum angustifolium 
S. balticum 
S. fuscum 
s. magellanicum 
S. papillosum 
s. rubellum 

Calypogeja sphagnicola 
Cephalozia spp. 
Cladopodiella fluitans 
Kurzia pauciflora 
Mylia anomala 

Sl 

5 

E3 

S2 

5 

E3 

S3 

5 

E3 

S4 

5 

E3 

40- 1 40- 1 20- 3 
40- 1 60- 1 40- 4 

80- 1 
100-19 

100- 3 

100- 1 
100-17 
100-12 
100-14 
100- 3 

20- 1 100- 1 
80-19 100-23 

100-23 20- 1 
100- 6 
100-10 100- 3 

100- 1 100- 2 80- 1 100- 1 
80- 6 20- 1 

40-12 40-14 40-21 40- 7 
100- 1 20- 1 80- 2 

80- 1 
100-21 100-18 100-19 100-17 

40-17 20- 1 40- 5 100- 9 

40- 1 
20- 1 20- 3 

20- 1 

20- 2 

20-10 
100- 9 60- 1 100- 4 

40-21 60-23 20-17 
100-37 60-73 100-25 
20- 1 

100- 9 
40-19 

100-22 
60- 2 

100-48 100-45 100-36 100-32 

100- 1 
20- 7 

100- 3 
80- 3 

100- 3 

40- 1 

60- 1 
40- 2 
60- 5 

100- 1 80- 2 
20- 1 40- 1 
60- 1 60- 3 
20- 1 60- 2 
80- 2 80- 3 

Additional species (with constancy below 10): 

Vaccinium uliginosum 4-7 (O: 33-7). 

s 

20 

25- 1 
35- 3 

75- 1 
95-19 
55-16 
50-10 

100- 5 

95- 1 
25- 5 

40-13 
50- 2 
20- 1 

100-19 
50- 9 

5- 2 
10- 1 
10- 2 

10- 6 
90- 6 
40-21 
90-35 
20- 2 

100-44 

80- 1 
20- 3 
70- 2 
50- 2 
80- 3 

Phragmites austral is 4-7 (Sl: 20-7; S: 5-7), Scheuchzeria palustris 4-1 
5-1). 

Pleurozium schreberi 4-2 (O: 33-2), Polytrichum strictum 9-2 
2). 

Sphagnum tenellum 4-1 (O: 33-1). 

Cdontoschisma sphagni 4-1 (S4: 20-1; S: 5-1). 

Cladonia rangiferina 9-2 (S2: 40-2; S: 10-2). 

(Sl: 20-3; 

0 

3 

33- 1 

67- 2 
100-16 

67- 1 
100- 4 

100- 1 
67- 7 

33- 2 

100-18 
33- 1 

67- 4 
33- 1 
33- 5 

67- 3 
100-22 

33- 5 
100-38 

33-30 
100-17 

100- 2 
33- 1 

100- 6 
33- 7 
67- 2 

115 

23 

22- 1 
35- 3 

74- 1 
96-19 
48-16 
52- 9 

100- 5 

96- 1 
30- 5 

35-13 
48- 2 
17- 1 

100-19 
48- 8 

13- 3 
13- 1 
13- 3 

17- 5 
91- 8 
39-19 
91-35 
22- 8 

100-41 

83- 1 
22- 3 
74- 3 
48- 3 
78- 3 

(S4: 20-1; S: 

S: 5-3; 0: 33-

Calluno, vulgaris, Vaccinium oxycoccos coll., Drosera rotundifolia, Eriophorwn vagino,tum, 
Sphagnum balticum, S. magellanicum, S. rubellum, and Calypogeja sphagnicola. Dominants 
in the field layer are Calluno, vulgaris, Erica tetralix, Carex pauciflora, and Eriophorum 
vagino,tum. Mylia anomala has also been recorded as a dominant. The bottom layer is 
dominated by Sphagnum rubellum, S. magellanicum, and S. fuscum, in some sample plots 
also by S. balticum and S. papillosum. 

The mean number of species per sample plot is 15, while the total number in the 
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Tr1h. l'i. TI1t · v•., JPt ,1t 10n of the 1::lRHI site-type. 

--------·-------

S,imple set No. SI 52 53 54 S5 S6 S7 01 
------~-----. 

Number of sc1mpl1._· pint~; 5 5 5 47 

Z.one El El El El E2 E2 E2 El 
·-·--~-·-~-------

P1nus sylvestr is 20- 1 40- 4 20- 1 20- 2 20- 1 60- 3 

Andromedd p:Jl l t (i l 1 rt 60- 2 100- 2 80- 2 100- 2 100- 2 100- 8 100- 3 89- 2 
Calluna vulqaris 60-24 100-16 100-13 100-20 100-23 100-19 100-22 100-29 
Vaccintum oxyc<.x·cos col 1. 60- 1 100- 1 100- 3 100- 2 100- 1 100- 2 100- 2 98- 2 

Drosera rotund1folla 60- 1 80- 1 80- 1 80- 1 40- 1 100- 1 40- 1 89- l 
Rubus chamaemorus 60- 1 JOO- 3 80- 1 100- 7 20- 7 20- 1 100-11 83- 4 

Er,ophorum vag1natum 60-10 100- 9 100-12 100- 5 60- 2 100- 9 100-12 100-12 
Sr 1 rpus cespi tosus 20- 1 40- 1 40- 3 100- 2 80- 3 80- l 60- 1 85- 4 

Sphaqm.wn ba It lCWTI 60- 80- 3 20- 2 80- 1 80- 2 80- 5 57- 4 
s. fuscum 60- 20- 5 80- 6 80- 2 20- 1 80- 2 100- 2 70- 8 
s. magel Janicwn 40- 40- 2 20- 1 20- 1 21- 4 
s. rubel Jum 80-- 80- 2 100- 3 100- 1 80- 1 100- 6 80- 9 100- 8 
s. tene!Jum 20- 20- l 20- 1 15- 1 

Calypogey, sphaqn1cola 20- 1 20- l 60- 2 20- 20- 1 80- 1 40- l 55- 2 
Cephalozia spp. 100- 9 100- 5 JOO- 7 100- 100- 3 100-10 100- 5 98- 6 
Cephaloziel Ja spp. 40- 1 40- 1 40- l 20- 40- 1 60- 1 60- 1 19- 1 
Cladop:xhel la flu1tans 20- 5 20- 1 60- 1 40- 2 20- 1 36- 3 
Kurz1a pauci f Jora 100-17 80-33 100-29 100-30 100- 6 100-14 80-10 91-18 
My l 1a anomala 100- 8 100- 4 100-15 100-11 80- 4 100- 9 100- 7 100- 9 

<:et rar 1a er 1cetorum 20- 3 40- 6 20- 7 60- 7 40-10 
Clirlon1a arbuscu la 20- 4 60-21 20-15 
c. t1mbr1dta 60- 1 20- 3 20- l 
c. pyx1data en 11. 20- l 20- 2 60- 2 40-13 60- l 20- 1 
c. rang1fer1nd 100-18 100-36 100-28 100- 3 40- 1 100-38 
c. squamosa 100- 4 100- 4 80- 2 100-32 100- 5 

Addt t tonal spec tes ( wt th constancy below 10): 

Betula put:,escens 4-2 (S5: 20-3, 01: 4-1; S: 3-3, O: 4-ll. 

~trun nigrum 7-1 (S7: 40-1, 01: 9-1; S: 6-1, O: 8-ll. 

Drosera anglica 1-1 (01: 2-1; 0: 2-ll. 

60- 9 
40-35 6- 1 

28- 1 
80- 2 6- 1 

100-28 70-22 
80- 2 38- 2 

02 s 0 

35 51 86 

E2 

25- 4 17- 2 57- 3 40- 3 

100- 3 91- 3 90- 2 90- 2 
100-32 94-20 100-29 98-25 
100- 1 94- 2 98- 2 96- 2 

100- 1 74- 1 90- 1 83- 1 
100- 6 69- 4 84- 4 77- 4 

100-18 89- 8 100-12 95-10 
75- 5 60- 2 84- 4 74- 3 

100- 3 57- 2 61- 4 59- 3 
50- 9 63- 3 69- 8 67- 6 
50- 1 17- 2 24- 4 21- 3 

100-12 89- 3 100- 9 96- 7 
25- 1 9- l 16- 1 13- 1 

75- 1 37- 1 57- 2 49- 2 
100- 5 100- 6 98- 6 99- 6 

25- l 43- 1 20- 1 29- 1 
100- 2 23- 2 41- 3 34- 3 
100- 8 91-20 92-17 92-18 
100-14 97- 8 100- 9 99- 9 

34- 7 13- 7 
20-22 6- 1 10-14 

75- 2 14- 1 31- 1 24- 1 
43- 2 6- 3 21- 2 

50- 3 91-24 69-21 78-22 
75- 2 80- 9 41- 2 57- 6 

Dicranum fuscescens 1-1 (Ol: 2-1; O: 2-ll. D. polyseti.wn 1-1 (01: 2-1; O: 2-ll, Pleurozium schreberi 1-15 (01: 2-15; o: 2-
15). 

Sphagnum cusp1d<1twn 1-l (SI: 20-1; S: 3-1). 

Oymnocloea inflata 1-1 (S5: 20-1; S: 3-ll, Riccardia latifrons 5-2 (Sl: 20-1, S7: 20-3, Ol: 4-1; S: 6-2, O: 4-1). 

Cetraria delise1 1-10 (52: 20-10; S: 3-10), C. islandica 9-12 (S2: 20-3, S3: 40-15, S7: 60-17, 01: 4-3; S: 17-15, o: 4-3), 
c. prnastri 1-1 (55: 20-1; S: 3-ll, Cladonia bacillaris 2-1 (S2: 20-1, 01: 2-1; S: 3-1, O: 2-ll. C. cornuta 1-1 (01: 2-1; 
O: 2-1), C. floerkeana 5-11 (S5: 80-11; S: 11-11), C. pleurota 5-2 (SS: 80-2; S: ll-2), c. stellaris 9-6 (S4: 20-15, S6: 
20-7, 01: 11-4, 02: 25-2; S: 6-11, O: 12-4), c. sulphurina 5-1 (S2: 40-1, 01: 4-1; S: 6-1, O: 4-ll, c. uncialis 4-2 (S3: 
40-3, 01: 2-1; S: 6-3, O: 2-ll, Hypogymnia physodes 4-1 (S2: 20-1, 01: 2-1, 02: 25-1; S: 3-1, O: 4-ll, Icmadophila erice
torum 2-1 (54: 20-1, 55: 20-1; S: 6-ll, Ochrolechia frigida 6-6 (S2: 20-2, SS: 60-6, S6: 20-10; s: 14-6). 

23 sample plots is 36. 
The field layer is dominated by dwarf shrubs, but with a high importance of 

graminids. The bottom layer is dominated by red sphagna, making a closed mat. Hepatics 
only occur as scattered individuals. 

The estimated area covered by this site-type is less than 0.5 per cent. It mostly 
occurs as scattered, isolated hummocks in the E3 zone. 

There is considerable variation in the field layer with respect to dominants other 
than Calluna vulgaris and Eriophorum vaginatum. S2 in Tab. 34 is a stand where all 
site-type dominants reach dominance, the sample plots represent different combinations of 
dominant species. Some sample plots reach a total cover in the field layer of more than 80 
per cent (e.g., in S3). In such plots the bottom layer is mostly reduced with respect to 
cover and vitality. There is some variation with respect to relative dominance of Sphagnum 
rubellum and S. magellanicum. Other Sphagnum spp. rarely occur as dominants. 

The E 1 RHl site-type 

The floristic composition of this site-type is shown in Tab. 35. The constant species are 
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Andromeda polifolia, Calluna vulgaris, Vacciniwn oxycoccos coll., Drosera rotundifolia, 
Sphagnwn rubellwn, Cephalozia spp., Kurzia pauciflora, and Mylia anomala. Calluna 
vulgaris, occasionally also Eriophorwn vaginatwn, is the dominant in the field layer. 
Cladonia rangiferina, Kurzia pauciflora, and Mylia anomala are the main dominants of the 
bottom layer. 

The mean number of species per sample plot is 16, while the total number in the 
86 sample plots is 47. 

The physiognomy of the field layer is dominated by Calluna vulgaris, while herbs 
(Drosera rotundifolia and Ru.bus chamaemorus) and graminids mostly play subordinate 
roles. The physiognomy of the bottom layer is variable, but commonly this layer includes 
light patches dominated by lichens and dark patches dominated by hepatics, apparently 
arranged randomly in a mosaic with the ElPHl site-type (and with frequent transitions). 
Patch size varies from few sq. cm to 1 m1 for lichen-dominated, to 0.25 m1 for 
hepatic-dominated vegetation. Patches devoid of a bottom layer, or with dead sphagna, 
hepatics or lichens, often covered by algae, have high areal importance (Fig. 69). Algae 
invade after hepatics have weakened the dominant Sphagnwn spp. 

The estimated area covered by this site-type is 8 per cent. It is most common in the 
El zone, notably in the two kermi raised bog segments, where it is one of the quantita
tively most important site-types. 

There is little variation in the field layer. However, no site-type shows larger variation 
in the bottom layer. Three species have been recorded as dominating more than half the 
area of a sample plot; Cladonia rangiferina (13 plots), Kurzia pauciflora (3), and Cladonia 
arbuscula (2). The number of dominants (percentage cover 15) recorded is ten, listed in 
order of decreasing number of sample plots in which they dominate: Kurzia pauciflora (39 
plots), Cladonia rangiferina (31), Mylia anomala (17), Cephalozia spp. (8), Cladonia 
squamosa (5), Cetraria islandica and Cladonia arbuscula (3), Cladonia jloerkeana (2), and 
Cetraria ericetorwn and Cladonia pyxidata coll. (1). 

Some observations relating to preferences of individual species should be noted. 
Mylia anomala always grows over dead or dying Sphagnwn fuscwn. In the P subseries 
Mylia occurs as scattered individuals among the Sphagnwn plants; in the R subseries Mylia 
anomala forms dense patches overtopping dead Sphagnwn fuscwn. The other hepatics (the 
most important is Kurzia pauciflora) mostly form thick, appressed mats overlying Sphagnwn 
peat. Long before the time the hepatics reach optimal development, all Sphagnwn is dead. 
Riccardia latifrons typically prefers such hepatic mats. Several of the small Cladonia spp. 
(9 species recorded) seem to prefer growing on bare peat areas, Eriophorwn vaginatwn 
bases, debris, and litter. 

The E2RHI site-type 

The floristic composition of this site-type is shown in Tab. 36. The constant species are 
Andromeda polifolia, Calluna vulgaris, Erica tetralix, Vacciniwn oxycoccos coll., Drosera 
rotundifolia, Eriophorwn vaginatwn, Scirpus cespitosus, Sphagnwn rubellwn, Cephalozia 
spp., Kurzia pauciflora, Mylia anomala, and Cladonia rangiferina. The main dominant in 
the field layer is Calluna vulgaris, but Erica tetralix, Ru.bus chamaemorus, and Eriophorwn 
vaginatwn also sometimes reach dominance. Cladonia rangiferina, Kurzia pauciflora, and 
Mylia anomala are bottom layer dominants. 

The mean number of species per sample plot is 17, while the total number in the 
25 sample plots is 34. 

Dwarf shrubs, in combination with or rarely replaced by graminids, give the site-type 
its physiognomy. The occasional dominance of Ru.bus chamaemorus (S3 in Tab. 36), should 
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Tab. 36. The vegetation of the E2RH1 site-type. 

Sample set No. Sl S2 

Number of sample plots 5 5 

Zone E2 E2 

Pinus sylvestris 

Andromeda p::)lifolia 80- 1 100- 1 
Calluna vulgaris 100-15 100-25 
Erica tetralix 100- 4 100-11 
Vaccinium oxycoccos coll. 100- 2 100- 6 

Drosera rotundifolia 80- 1 100- 1 
Rubus chamaemorus 20- 1 60-11 

Carex pauciflora 
Eriophorum vaginatum 100-26 100-10 
Scirpus cespitosus 80- 2 100- 1 

Sphagnum balticum 20- 1 80- 5 
s. fuscum 60- 4 40- 4 
s. magellanicum 20- 1 40- 2 
s. rubellum 100- 5 100- 9 

Calyp::)geja sphagnicola 60- 2 100- 1 
Cephalozia spp. 100- 6 100- 5 
Cephaloziella spp. 20- 1 
Cladop:x:iiella fluitans 80- 1 60- 1 
Kurzia pauciflora 80-17 100- 6 
Mylia anornala 100- 5 100-30 

Cladonia fimbriata 40- 1 60- 5 
c. pyxidata coll. 60- 2 
c. rangiferina 100-55 100-19 
c. squamosa 60- 1 

Additional species (with constancy below 10): 

Betula pubescens 4-1 (O: 20-1). 

E'.mpetrum nigrum 4-1 (S4: 20-1; S: 5-1). 

S3 

5 

E2 

100- 2 
100-18 
100-10 
100- 1 

BO- 1 
100-19 

100- 4 
80- 1 

100- 2 
20- 2 
60- 1 

100- 2 

60- 1 
100-10 

40- 1 
100-11 
100- 4 

20- 1 
40- 1 

100-29 
80- 2 
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S4 s 0 

5 20 5 25 

E2 

40- 1 10- 1 20- l 12- 1 

60- 1 85- 1 100- 1 88- 1 
100-23 100-20 100-21 100-20 
100-14 100-10 40-10 88-10 
100- 1 100- 3 100- 2 100- 3 

80- 1 85- 1 80- 1 84- 1 
100- 6 70-11 60- 2 68- 9 

60- 5 12- 5 
80- 3 95-11 100-18 96-12 

100- 2 90- 2 80- 3 88- 2 

80- 3 70- 3 100- 9 76- 4 
80- 2 50- 3 80- 9 56- 4 
40- 1 40- 1 100- 3 52- 2 

100- 2 100- 5 100-13 100- 7 

20- 1 60- 2 40- 3 56- 2 
100- 2 100- 6 100- 8 100- 6 
40- 2 15- 1 12- 1 
40- 2 55- 1 60- 1 56- 1 
80-16 90-12 100-15 92-13 

100- 9 100-12 100- 9 100-11 

30- 3 20- 1 28- 3 
60- 1 40- 1 20- 1 36- 1 

100-22 100-31 60-14 92-28 
35- 1 20- 7 32- 2 

Sphagnum papillosum 4-1 (O: 20-1), S. tenellum 8-2 (S2: 20-1; S: 5-1, O: 20-3). 

Calyp::)geja neesiana 4-1 (Sl: 20-1; S: 5-1), o:iontoschisma sphagni 4-1 (O: 20-1). 

Cladonia arbuscula 4-1 (Sl: 20-1; S: 5-1), C. bacillaris 4-1 (S4: 20-1; S: 5-1), c. 
uncialis 4-1 (Sl: 20-1; S: 5-1), Ochrolechia frigida 4-1 (S3: 20-1; S: 5-1). 

be noted. The patchy bottom layer, with a mosaic of hepatics, lichens, sites devoid of 
vegetation (for example due to dwarf shrub shade or litter), etc., is like the ElRHl site-type 
( cf. Fig. 68). 

This site-type covers less than 1 per cent of the special area, and occurs as a rare 
constituent of hummock areas in the E2 zone. 

There is some variation with respect to dominance relationships in the field layer, 
but Erica tetra/ix almost always occurs as an important species. Ru.bus chamaemorus and 
Eriophorwn vaginatwn dominate one S-set each apparently without affecting the composi
tion of the rest of the vegetation. The variation in the bottom layer is not different from 
the ElRHI site-type, except that dominance is restricted to four species and that the number 
of small lichen species is negligible. A negative relationship is noted between the 
importance of Erica tetra/ix and the development of the bottom layer vegetation. When the 
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Tab. 37. Survey of the EHl series. 

Subseries 

Zonation 

Site-type 

Number of sample plots 

Pinus sylvestris 
Andromeaa polifolia 
Calluna vulgaris 
Vaccinium oxycoccos coll. 
Drosera rotundifolia 
Rubus chamaemorus 
Eriophorum vaginatum 
Scirpus cespitosus 
Sphagnum balticum 
Calypogeja sphagnicola 
Cephalozia spp. 
Cladopodiella fluitans 

Erica tetralix 
Carex pauciflora 

Myrica gale 
Carex rostrata 
Eriophorum angustifolium 

Sphagnum fuscum 
S. magellanicum 
S. rubellum 

Spnagnum papillosum 

Kurzia pauciflora 
Mylia anomala 
Cladonia fimbriata 
C. pyxidata coll. 
C. rangiferina 
C. squamosa 

El 

ElPHl 
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51- 4 
89- 2 

100-30 
100- 3 
88- 1 
82- 5 

100-12 
82- 4 
69- 9 
65- 1 
84- 3 
23- 2 

82-36 
44-13 
99-41 

79- 5 
97- 4 

7- l 
1- 1 

59- 6 
14- 1 

p 

E2 

E2PH1 

43 

30- 2 
93- 2 
98-19 
98- 2 
95- 1 
67- 3 

100-18 
79- 7 
91- 6 
72- 1 
65- 2 
44- 2 

39- 8 
70- 4 

68-31 
77-21 

100-44 

28- 7 

77- 3 
95- 4 

7- 1 
30- 2 
7- 2 

E3 

E3PH1 

23 

35- 3 
74- 1 
96-19 

100- 5 
96- 1 
30- 5 

100-19 
48- 8 
91- 8 
83- 1 
22- 3 
74- 3 

48-16 
35-13 

52- 9 
48- 2 
17- 1 

39-19 
91-35 

100-41 

22- 8 

48- 3 
78- 3 

9- 2 

El 

ElRHl 

86 

40- 3 
90- 2 
98-25 
96- 2 
83- 1 
77- 4 
95-10 
74- 3 
59- 3 
49- 2 
99- 6 
34- 3 

67- 6 
21- 3 
96- 7 

92-18 
99- 9 
24- 1 
21- 2 
78-22 
57- 6 
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R 

E2 

E2RH1 

25 

12- 1 
88- 1 

100-20 
100- 3 

84- l 
68- 9 
96-12 
88- 2 
76- 4 
56- 2 

100- 6 
56- 1 

88-10 
12- 5 

56- 4 
52- 2 

100- 7 

4- 1 

92-13 
100-11 

28- 3 
36- 1 
92-28 
32- 2 

density of Erica is high (as in S4), the bottom layer is often devoid of vegetation or only 
a crisp, dry film of hepatics with a scorched appearance occurs. 

Survey of the mire expanse lower hummock series 

A survey of the mire expanse lower hummock series is given in Tab. 37. The field layer 
is dominated by dwarf shrubs, with graminids as a subordinate, but significant element. The 
bottom layer is variable between subseries, in the P subseries it is continuous, with red and 
brown sphagna, in the R subseries it is mostly a mosaic of light patches dominated by 
lichens and dark patches dominated by hepatics. 

The lower hummock series is characterized floristically by the presence of the twelve 
species in group 1 in Tab. 37. The subseries differ with respect to the physiognomy of the 
bottom layer, reflected in the dominance of Sphagnum spp. (group 4) in the P subseries, 
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the dominance of hepatics and lichens (group 6) in the R subseries, and the high areal 
importance of bare peat in the latter (Fig. 68). Transitions between the subseries, 
represented by hepatics or lichens overtopping the sphagna, are extremely common. The 
zonations differ slightly, as very few zonational indicators enter hummocks. Species groups 
2 and 5 indicate the E2, group 3 the E3 zonation. There are small differences between the 
zonations with respect to dominance relationships. In the P subseries, Sphagnum rubellum 
maintains the position as the main dominant throughout the zonations. S. fuscum decreases 
while S. magellanicum increases from El to E3. 

Covering ea. 25 per cent of the special area, this is the quantitatively most important 
series. The importance of the P subseries is twice that of the R subseries. The R subseries 
covers small areas outside the E 1 zone. 

Site-type means for median depth to the water table lie in the range 9.3-15.2 cm 
(Fig. 67). Inundation of the bottom layer occurs only exceptionally (cf. Tab. 17), while 
mean minimum depth to the water table is ea. 5.5 cm. There are considerable differences 
between the subseries, the mean median depth of P sample plots being 1.3 cm higher than 
R plots. In the P subseries, site-type means for median depth to the water table decreases 
from 14.8 cm in the ElPHl to 12.4 in the E2PH1, and 9.3 in the E3PH1 site-type. The 
increase in depth to the water table from E 1 RHl to E2RH1 must be an artifact, caused by 
the sparse material from the latter. The trend of decreasing depth to the water table with 
increasing nutrient availability has two causes: (1) the reduced height of hummocks from 
EI to E3, and (2) the carpet and lawn preference of all zonational indicators, rendering the 
higher hummocks in the E2 and, even more, the E3 zones devoid of such species (and thus, 
by definition, classified to the ElHl site-types). 

Inverse relationships are observed between (1) litter cover and the development of 
the bottom layer, (2) the cover of dwarf shrubs and the development of the bottom layer, 
and (3) the vitality of Sphagnum and the cover of hepatics. 

The mire expanse upper hummock series 

The ElPHu site-type 

The floristic composition of this site-type is shown in Tab. 38. The constant species are 
Pinus sylvestris, Calluna vulgaris, Empetrum nigrum, Vaccinium oxycoccos coll., Rubus 
chamaemorus, Eriophorum vaginatum, Sphagnum fuscum, S. rubellum, Cephalozia spp., 
and Mylia anomala. The field layer is dominated by Calluna vulgaris, the bottom layer 
by S. fuscum with S. magellanicum and S. rubellum as subordinate dominants. 

The mean number of species per sample plot is 15, while the total number in the 
98 sample plots is 44. 

The site-type has a uniform physiognomy, scattered small pines occur in a field layer 
dominated by dwarf shrubs (particularly Calluna vulgaris), and a dark bottom layer with 
Sphagnum fuscum as the major species. Hepatics and lichens have no importance. 
The site-type covers 10 per cent of the special area. It occurs all over the El zone and 
has particularly high areal importance in the extensive hummock-dominated areas to the 
east (e.g., pos. 13-14 10-11 and 11-12 11-14). 

There is but minor variation within this site-type, mainly relating to the occurrence, 
or dominance, of Sphagnum magellanicum and S. rubellum. A couple of sample plots with 
co-dominance of S. angustifolium mediate the transition to the MlHu site-type. S. balticum 
occurs as scattered, single individuals among other sphagna. Pohlia nutans is common as 
single plants in the Sphagnum mat. 
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'l'db. 38. 111......? vcy,olullOn of the ElPHu site-type. 

Sd!TI[)le set No. Sl S2 S3 S4 SS S6 01 02 s 0 

Number ot SdlTiple plots 5 5 5 65 30 68 98 
Zone El El El E2 E2 E2 El E2 

Pinus sylvestr1s 80- 3 80- 3 80-14 60- 7 80- 5 60- 2 83- 6 100- 2 73- 6 84- 6 81- 6 
Anctromeaa pol1fol1a 80- l 80- 1 80- l 100- l 40- l 63- 2 100- l 63- l 65- 2 64- 2 Calluna vulgar1s 100- 9 100-34 100-36 100-39 100-30 100-29 100-38 100-35 100-30 100-38 100-35 Empetrum n igrum 100- 4 80- 4 100- 5 80- 3 100- 2 60- 2 83- 4 100- 2 87- 3 84- 3 85- 3 Vaccinium oxycoccos coll. 100- 4 100- 3 100- 5 100- 8 100- 3 100- 2 98- 5 100- 4 100- 4 99- 5 99- 5 
lJrosera rotund1fol1a 100- 3 100- 60- 2 100- 1 80- 80- l 63- 1 100- 1 87- 2 64- 1 71- l Rubus cl,dlTiaemorus 100- 3 60- 100-15 LOO- 8 40- 100- 6 91- 6 100- 9 83- 7 91- 6 88- 6 
J::r1ophorum vaginatum 100- 8 100- 5 80- l 100- 2 100-15 100- 7 100- 9 100-10 97- 7 100- 9 99- 8 
f'leuroz1um schreber1 40- l 40- 2 55- 4 13- 53- 4 40- 4 
Pohl1a nutans 100- 3 20- 1 45- 2 33- 2 20- 44- 2 37- 2 
Sphagnum angust1fol1um 14-14 33-22 15-15 10-15 s. bal ticum 60- 2 60- 3 29- 2 33- 1 20- 3 29- 2 26- 2 s. tuscum 100-60 100-70 100-74 100-74 60-46 80-49 98-52 100-50 90-64 99-52 96-56 s. magel lan1cum 100-13 80-15 80-44 40-29 34-18 67-10 50-24 35-17 40-20 s. rubellum 100-30 100-23 80- 6 100-27 100-24 94-16 100-19 80-23 94-16 90-10 
CalypogeJa nees1ana 20- 40- 1 20- l 20- l 17- 2 17- 1 16- 2 16- 2 c. sphagmcola 100- 3 80- 2 80- 40- l 60- l 80- 2 49- l 67- l 73- 2 50- 1 57- l 
CephdlOZld spp. 80- 4 80- 80- 60- l 60- l 60- l 92- 2 67- 2 70- 2 91- 2 85- 2 
Kurz1a pauc1flora 60- 4 60- 20- 1 40- 2 40- l 57- 2 33- 5 37- 2 56- 2 50- 2 
My ll.a anomcd a 100- 5 100- 100- 3 100- 2 100- 2 100- 3 97- 4 67- 4 100- 3 96- 4 97- 4 
Claaonia t1mbr1ata 20- l 17- l 3- 1 16- l 12- l 
c. rang1ter1na 100- 2 40- 7 40- l 60- l 100- 3 60- l 66- 6 67-11 67- 2 66- 7 66- 5 

Aaaitional species (with constancy below 10): 

Betula pubescens 5-3 (S6: 40-2, 01: 5-3; S: 7-2, 0: 4-3), Picea abies 5-1 (01: 8-1; 0: 7-1). 

Vacc1nium myrt1llus 5-1 (S3: 20-1, 01: 6-1; S: 3-1, O: 6-1), V. vi tis-idaea 2-1 (01: 3-1; O: 3-1}. 

Scirpus cespitosus 5-1 (01: 8-1; 0: 7-1}. 

Aulacomnium palustre 8-2 {S4: 40-3, 01: 9-1; S: 7-3, O: 9-1}, Dicranum affine 2-2 {S4: 20-1, 01: 2-3; S: 3-1, O: 
1-3), iJ. leioneuron 2-2 (01: 3-2; 0: 3-2), D. majus 1-1 (01: 2-1; O: 1-ll, D. polysetum 9-1 (S6: 20-1, 01: 12-1; 
s: 3-l, O: 12-1), D. scoparium 6-1 (S6: 40-1, 01: 6-1; S: 7-1, O: 6-1), Polytrichum strictum 9-13 (S3: 40-20, 01: 
11-11; S: 7-20, O: 10-11). 

Sphagnum capillifolium 1-70 {S6: 20-70; S: 3-70), S. cf. subtile 1-4 (S2: 20-4; S: 3-4). 

Cephaloz1ella spp. 4-1 (Sl: 20-1, Gl: 5-1; S: 3-1, 0: 4-ll, Cladopodiella fluitans 1-1 (01: 2-1; O: 1-1), Ptili
dium cill.are 1-1 (S6: 20-1; S: 3-1}. 

Cetrana island1ca 2-10 (01: 2-2, 02: 33-17; 0: 3-10), Cladonia arbuscula 2-2 {S5: 20-1, 02: 33-3; s: 3-1, o: 1-
3), C. comocraea 1-1 (01: 2-1; O: 1-1), C. pyxidata coll. 2-2 {Ol: 2-2; O: 3-2), C. squamosa 1-1 (01: 2-1; o: 1-
1), C. stellans 7-3 (Sl: 20-1, S2: 20-1, S6: 20-1, 01: 5-3, 02: 33-5; S: 10-1, O: 6-4), C. sulphurina 2-1 {Ol: 
3-1; 0: 3-1). 

The E2PH1 site-type 

The floristic composition of this site-type is shown in Tab. 39. The constant species are 
Andromeda polifolia, Calluna vulgaris, Vaccinium oxycoccos coll., Drosera rotundifolia, 
Rubus chamaemorus, Erioplwrum vaginatum, Sphagnum Ju.scum, S. rubellum, and Mylia 
anomala. The field layer is dominated by Calluna vulgaris and Erioplwrum vaginatum. 
Sphagnum Ju.scum is the most important dominant in the bottom layer, followed by S. 
magellanicum and S. rubellum. 

The mean number of species per sample plot is 15, while the total number in the 
27 sample plots is 30. 

The physiognomy of this site-type is uniform; a dense field layer dominated by 
Calluna vulgaris, and with high importance of the graminid Erioplwrum vaginatum and the 
herb Rubus chamaemorus overlies a continuous Sphagnum carpet. 

The site-type covers less than 0.5 per cent of the special area, restricted to interior 
parts of the larger hummock areas in the E2 zone, most frequent in pos. 04-06 09-12. The 
variation within this site-type is negligible. 
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Tan. 39 . The vegetation of the E2PHu site-type. 

Sc1mple set No. Sl S2 S3 S4 S5 s 0 

Numoer of Sctmpl pl:-=-ts 5 5 s 5 5 25 2 c., 

Zone £2 £2 E2 E2 E2 

Betula pubescens 20- 1 40- l 12- l ll-

Pinus sylvestr1s 40- 2 60- S 80- 4 20- 5 20- 1 44- 3 + 44- 3 

Andromeda p::>lifolia 80- 1 100- 2 60- 1 100- 1 100- 2 88- 2 + 89- 2 
Calluna vulgaris 100-45 100-34 100-30 100-38 100-27 100-35 .,.. 100-34 
Empetrum nigrum 40- 2 60- l 40- 1 20- 2 80- 1 48- 1 + 52- l 
Erica tetralix 40- 1 80-10 100- 3 100- 6 60- 3 76- s + 74- s 
Vaccinium oxycoccos coll. 100- 2 100- 2 100- 2 100- 6 100- 4 100- 3 + 100- 3 

Drosera rotundifolia 80- l 100- l 80- l 80- 2 100- 1 88- 1 .... 89- 1 
Rubus cnamaemorus 80- 2 80- 4 80- s 80-10 100-16 84- 8 + 82- 8 

Carex pauciflora 100- 1 20- 1 20-10 60- 3 40- 3 + 44- 3 
Eriophorum vaginatum 100-11 100-23 100-14 100-15 100- 9 100-14 + 100-14 

eohlia nutans 40- l 40- 2 16- 2 15- 2 

Sphagnum balticum 40- 1 60- 2 100- 4 80- 2 60- 2 68- 2 + 67- 2 
s. fuscum 100-69 40-58 80-64 100-51 100-71 84-63 + 85-60 
s. magellanicum 80- 7 100-38 100-15 80-14 40-31 80-20 + 78-21 
s. ru.bellum 100-15 100-17 100-22 100-19 100- 6 100-16 + 100-16 

CalypogeJa sphagnicola 20- 1 80- 1 80- l 80- 1 20- l 56- l + 59- l 
Cephalozia spp. 60- l 40- l 80- l 100- l 80- 3 72- l + 74- l 
Kurzia pauciflora 20-- l 60- 2 40- l 60- 3 20- 4 40- 2 + 44- 2 
Myl.ia anomala 100- 2 80- 2 80- 6 80- 5 100- 4 88- 4 + 89- 4 
Cladonia rangiferina 40- 4 80- 4 60- l 40- 2 20- l 48- 3 44- 3 

Additional species (with constancy below 10): 

Scirpus cespitosus 7-1 (Sl: 20-1, S3: 20-1; S: 8-1). 

Aulacomnium palustre 4-1 (O: +), Ceratcx:ion purpureus 4-1 (SS: 20-1; S: 4-1), Dicranum affine 
4-1 (SS: 4-1; S: 4-1), Pleurozium schreberi 7-1 (S4: 40-1; S: 8-1), Polytrichum strictum 4-1 
(SS: 20-1: S: 4-1) . 

Sphagnum cf. subtile 4-1 (S2: 20-1; S: 4-1). 

Calypogeja neesiana 7-1 (S4: 20-1, S5: 20-1; S: 8-1), Cephaloziella spp. 4-1 (S2: 20-1; S: 
4-1). 

Cladonia stellaris 4-1 (S3: 20-1; S: 4-1). 

The E3PHu site-type 

The floristic composition of this site-type is shown in Tab. 40. The constant species are 
Calluna vulgaris, Vaccinium oxycoccos coll., Eriophorum vaginatum, Sphagnum magella
nicum, and Mylia anomala. Dominants in the field layer are Calluna vulgaris, Myrica gale, 
and Eriophorum vaginatum. Dominants in the bottom layer are Sphagnum magellanicwn, 
S. rubellum, S. fuscwn, Polytrichwn strictwn, and Pleuroziwn schreberi. 

The mean number of species per sample plot is 16, while the total number in the 
10 sample plots is 34. 

Dwarf shrubs strongly dominate in the field layer. The bottom layer is dominated 
by Sphagnum spp., often with co-dominance of Polytrichwn strictwn. Abundance of ants 
is frequent in hummocks dominated by the latter. 

This site-type occurs as scattered, isolated hummocks in the E3 zone of the western 
fen soak. 
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Tab. 40. The vegetation of the E3PHu site-type. 

Sample set No. 

Number of sample plots 

Zone 

Betula pubescens 
Pinus sylvestris 

Andromeda polifolia 
Calluna vulgaris 
Empetrum nigrum 
Myrica gale 
Vaccinium oxycoccos coll. 
V. uliginosum 

Drosera rotundifolia 
Rubus chamaemorus 

Carex lasiocarpa 
C. pauciflora 
Eriophorum vaginatum 
Phragmites communis 
Scirpus cespitosus 

Aulaco~nium palustre 
Calliergon stramineum 
Pleurozium schreberi 
Pohlia nutans 
Polytrichum strictum 

Sphagnum angustifolium 
s. balticum 
S. capillifolium 
S. fuscum 
S. magellanicum 
S. papillosum 
S. rubellum 

Calypogeja sphagnicola 
Cephalozia spp. 
Cladopodiella fluitans 
Kurzia pauciflora 
Lophozia ventricosa 
Mylia anomala 

Cladonia rangiferina 

Sl 

5 

E3 

20- 2 
100-16 

40-12 
20-22 

100- 8 
20- 2 

80- 1 
100- 6 

40- 1 

S2 

5 

E3 

60- 5 
100- 2 

60- 2 
100-23 
60- 2 

100-20 
80- 3 
20- 4 

80- 1 
60- 1 

20- 1 
100-12 100-15 

20- 1 
20- 1 

40- 3 
80- 2 
20-45 20- 1 
60- 6 

100-42 

100- 4 
20- 1 20- 1 
20- 7 20- 5 
60- 7 100-20 

100-27 100-57 
40- 1 
60-40 100-14 

60- 1 
40- 1 
20- 1 
20- 1 
20- 1 

60- 1 
60- 1 
20- 1 
40- 1 

100- 2 80- 3 

60- 1 

30- 5 
50- 2 

40- 2 
100-20 

50- 6 
60-20 
90- 6 
20- 3 

80- 1 
80- 4 

20- 1 
10- 1 

100-14 
10- 1 
10- 1 

20- 3 
40- 2 
20-23 
30- 6 
50-42 

50- 4 
20- 1 
20- 6 
80-15 

100-42 
20- 1 
80-24 

60- 1 
50- 1 
20- 1 
30- 1 
10- 1 
90- 2 

30- 1 

123 

The variation within the site-type is small due to its low areal importance. The two 
S-sets represent variants with, and without, co-dominance of Polytrichum strictum. 

The E 1 RHu site-type 

The floristic composition of this site-type is shown in Tab. 41. The constants are Calluna 
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Tob. 41. '!he veqetdllon uf the ElRIIU site-type. 

S,:unple set No. SI S2 S3 S4 SS Sb S7 SB Ol U2 

Number ot sample plots 33 40 40 8IJ 

Zone El El El El E2 E2 E2 E2 El E, 

P1nus sylvestr1s 60- 2 100- 7 80- 2 60- 2 80- 8 80- 8 40- 2 60- 5 88- 9 100- 8 70- 4 90- 8 80- 6 

/1.ndromeda pol1folla 80- 6 40- 4 80- l JOO- 3 40- 1 60- l 100- 2 80- l 73- 3 57- j 73- 3 70- 2 71- l 

Calluna vulgar1s 100- 9 80-29 100-25 80-21 100-30 100-16 100-33 100-43 100- 3 7 100-49 95-26 l00-J9 98-31 

Empetrum nigrum 100- 2 100-23 80- 3 60- 8 40- 2 100-11 100- 8 100- 2 79- 5 86- 5 85- 8 80- 5 83-

Vacc1n1um oxycoccos coll. 100- l 80- 2 100- 2 60- 1 80- 2 80- 2 80- 2 100- 3 100- 5 86- 6 85- 2 98- 5 91-

lJrosera rotund1tol1d 40- 1 40- 20- 1 20- 1 36- 1 29- I 15- JS- l 25- l 

Rubus chamaemorQ'-:i 100- 6 80- l 100- 100- 3 60- 3 40- 2 60- 3 100- 4 82- 4 86- 3 80- 83- 4 81- 4 

t:::r 1ophorum vag1ndtum 80- 7 100-12 100- 4 100- 2 80-10 100-19 80- 2 100- 4 100- l 3 86-20 93- 8 98-14 95 II 

l)lCl .tll\Jrn ',( (1p,1r 1um 40- 2 20- l 40-- 3 20- 2 40- 6 15- l 14- l 20- 15- j 18- ;., 

Pleur()L1um schreber 1 40- 5 60- 2 60- 2 40- 2 80- 6 79- 6 43- l 3 35- 73- 7 54- b 

Pohl ld nutdfls 20- l 20- 1 20- 1 20- 1 21- 3 43- 1 10- 1 25- 2 18- 2 

Sphagnum tuscum 80- l 80- 3 80- 5 40-lO 60- l 20- 5 80- 5 79-10 86-lO 55- 80-10 68-
s. md<_lell,m1cum 20- l 20- l 40- 2 12- 4 14- 1 10- 13- 3 l l -

s. rubel tum 40- l 40- I 80- 2 40- 2 40- l 40- 2 73- 5 86- l 35- 2 75- 4 55- 3 

CalypogeJd nee.s1ana 20- l 80- 2 33- l 14- 11- 30- 21- I 
("_ sphagr11cold 20- l 20 40- 1 20- l 33- l 43- 13- 35- 24- l 
r'l .. phdlOZld spp. 80- l 60- 80- 2 60- 2 80- 2 40- 2 60- 2 80- l 82- 2 86- l 68- 83- 75- 2 
C<>phaloz1el la spp. 20- I 20- 20- 1 20- 1 40- 2 60- l 20- 1 15- 1 25 - 13- l 19- l 
t<urz1d pc1uc1flord 60- 1 60- 3 40- 5 40- 1 20- 20- l 40- 3 20- 2 42- 5 14- 38- 38- 4 38- 3 
Myl 1a dOCJITTclld 80- 2 80- 6 80- 4 40- 2 80- 60- 2 80- l 85- 4 57- b8- 2 80- 4 74- 3 

Cetrdrld 1sland1ca 20- 1 20-20 20- 60-19 6-19 14-40 15-13 8-26 12-18 
Cl ddonta drbuscula 60-25 60-32 60-10 40- 40-12 20- 1 80-23 12- 2 14-17 45-18 13- 5 29-14 
c. t1mbr1dta 60- 1 20- l 40- l 20- 1 60- 2 20- l 45- 2 29- 2 27- l 43- 2 35- 2 
c. pyx1ddl<l col 1. 100- 3 60-11 80- 2 100- 1 100- 2 100- 3 100- 3 80- 2 18- l 90- 3 15- l 5 3- 3 
c. rang1 t er 1nc.t 100- 78 100-31 100-54 100-40 100-67 100-46 100-37 100-5 3 97-32 86-27 100-51 95-31 98-41 

squamosii 20- 1 60- 5 60- 1 20- 4 20- 2 80- 4 9- 1 14- 7 33- 3 10- 3 21- 3 
stelldr1s 60-20 40-26 100- 9 80-54 40-35 40- 8 20-80 20- 75 30-10 14-1 7 50-31 27-11 39-24 
sulphurina 40- 1 40- 1 40- l 20- 1 3- 1 18- l 2- l 10- I 

Add1t 10nal SpE:..~·1es (with constancy below 10): 

!letula pubescen.s b-2 (SS: 60- l, 01: 3-1, 02: 14-1; S: 8-3, O: 5-1), P1cea ab1es 1-1 (01: 6-1; O: 5-1). 

Va.cc 1n1um myrt 1 l lus 4-l (56: 20-1, 01: 6-2; S: 3-1, 0: 5-2), V. uliginosum 1-1 (Ol: 3-1; 0: 3-ll, V- v1 t1s-idaea l-1 (S4: 20-1; 
S: 3- l). 

Sc1rpus cesp1 tosus 3-1 (OJ: 3-1, 02: 14-1; 0: 5-1). 

Ceratudon purpureus 1-1 (S4: 20-1; S: l-1), D1crLmuni ,it f lOt' I 12 (S7: 20-12; S: 3-12), D. fuscescens 1-1 (S6: 20-1; S: 3 [), [J. 
lt-1oneur-on 3-6 (S6: 20-10, 01: 3-1; S: 3-10, O: 3-l J, LJ. maJus 1-2 (S6: 20-2; S: 3-2), D. polysetum 4-2 (S6: 20-l, Ol: J-l. 02: 
14-l; S: l-l. 0: 5-2), Plag1othec1um laetum 3-1 (S6: 20-1, 01: 3-1; S: 3-1, O: 3-1), Polytrichum strictum 3-8 (S8: 20-1, 01: 3-
15; S: l-l, 0: 3-15). 

Sphagnum angust1fol1um 4-22 (01: 6-31, 02: 14-3; 0: 8-22), S. balt1cum 7-2 (SB: 20-1, OJ: 12-2; S: 3-1, O: J0-2), s. capllltto-
1 tum l -I ( S2: 20-i; S: 3- l). 

Bdr·b1lophoz1a dttenuata 3-3 (01: 3-2, 02: 14-4; O: 5-3), Bazzan1a trilobata 1-30 (SS: 20-30; S: 3-30), Cladopod1ella fluitans 
1-l (S6: 20-1; S: J-1), Lophoz1a ventncosd 1-1 (S4: 20-1; S: 3-1), Ptilid1um c11iare 6-9 (S2: 20-10, S6: 20-35, SB: 20-1, 01: 
3-1, 02: 14-3; S: 8-15, O: 5-2), R1ccard1a lat1frons 1-1 (Ol: 3-1; O: 3-ll. 

Cladoma bac1llar1s 4-2 (S4: 40-2, S7: 20-3; S: 8-2), C. carneola 4-1 (S3: 20-1, S7: 40-1; S: 8-1), c. cenoted 1-1 (S5: 20-1; 
S: 3-ll, C. con10craea 3.1 (S3: 20-1, SS: 20-1; S: 5-ll, C. cornuta 3-1 (S3: 20-1, S6: 20-1; S: 5-ll. c. cyampes 9-1 (S4: 40-
1, SS: 20-1, S6: 40-1, SB: 20-1, Ol: 3-1; S: 15-1, 0: 3-1), C. deform1s 5-4 (Sl: 40-2, S7: 40-6; S: 10-4), C. a1gltata l-1 (S6: 
20-1; S: 3-ll, C. floerkeana 3-1 (S7: 20-1, 02: 14-1; S: 3-1, O: 3-ll, c. gracihs 1-1 (S7: 20-1; S: 3-U, c. pleurota l-1 (57: 
20-1; S: 3-ll, C. unc1alls 3-1 (S6: 20-1, S8: 20-1; S: 5-ll, Hypogymnia physodes 1-1 (SB: 20-1; S: 3-U, Icmadophila ertcetorum 
1-1 (S7: 20-1; S: 3-1). 

vulgaris, Empetrwn nigrwn, Vacciniwn oxycoccos coll., Rubus chamae11Wrus, Eriophorwn 
vaginatwn, and Cladonia rangiferina. The field layer is dominated by Calluna vulgaris. 
More occasionally, Empetrwn nigrwn and Eriophorwn vaginatwn reach dominance. The 
bottom layer is dominated by Cladonia rangiferina, more rarely by C. stellaris, C. 
arbuscula, and Cetraria islandica. 

The mean number of species per sample plot is 15, while the total number in the 
80 sample plots is 65. 

The site-type is physiognomically distinct with a field layer dominated by dwarf 
shrubs (and occasionally also by Eriophorwn vaginatwn) and a bottom layer almost totally 
covered by lichens. 

The estimated area covered by this site-type is 6 per cent. It is most frequent in the 
two kermi raised bog synsegments, often dominating near the centres of large, hum
mock-dominated areas. 
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Tab. 42. The vegetation of the E2RHu site-type. 

Sample set No. 

~~umber of sample ple:ts 

Zone 

Betula pubescens 
Pinus sylvestris 

Andromeda polifolia 
Calluna vulgaris 

·Empetrurn nigrum 
Erica tetralix 
Vaccinium oxycoccos coll. 

Drosera ~otundifolia 
Rubus chamaemorus 

Eriophorum vaginaturn 
Scirpus cespitosus 
Pleuroziurn schreberi 

Sphagnum balticurn 
S. fuscurn 
s. rubellurn 

Calypogeja neesiana 
C. sphagnicola 
Cephalozia spp. 
Kurzia pauciflora 
Mylia anomala 

Cladonia arbuscula 
C. pyxidata coll. 
c. rangiferina 
C. stellaris 

Sl 

5 

E2 

S2 

5 

E2 

40- 4 

S3 

5 

E2 

80- 3 20- 7 

80- l 100- l 
100-25 100-35 

60- 2 
100- 6 100- 8 
100- 2 100- 2 

100- l 
100-35 

40- 2 
100- 6 
100- 2 

40- l 60- l 
20- l 40- 4 100- 2 

100-19 100-13 100-18 
20- l 40- 1 

40- 7 20- 1 

40- l 40- 1 
100- 3 100-12 
100- 2 60- 6 100- 4 

40- 2 
80- l 

100- 2 
40- 2 

100- 5 

80- 1 

100- 2 
20- 1 

100- 2 

40-23 

20- 1 
20- 1 

100- 2 
60- 1 
80- 9 

60- 2 80- 2 40- 2 
100-60 100-57 100-76 

20-55 40- 6 

Additional species (With constancy below 10): 

Vacciniurn myrtillus 6-2 (S2: 20-2; S: 7-2). 

s 

15 

33- 4 

93- l 
100-32 

33- 2 
100- 7 
100- 2 

33- 1 
53- 3 

100-17 
20- 1 
20- 5 

27- 1 
67- 7 
87- 3 

47- 1 
33- 1 

100- 2 
40- 1 
93- 5 

13-23 
60- 2 

100-64 
20-22 

0 

l 

+ 

+ 
+ 

+ 
+ 

+ 

+ 
+ 

+ 

+ 
+ 

125 

16 

38- 4 

94- l 
100-31 

31- 2 
100- 7 
100- 2 

31- 1 
50- 3 

100-18 
19- 1 
19- 5 

25- 1 
69- 7 
88- 3 

44- 1 
31- 1 

100- 2 
38- 1 
88- 5 

13-23 
63- 2 

100-65 
19-22 

Dicranurn affine 6-3 (Sl: 20-3; S: 7-3), D. fuscescens 6-7 (S2: 20-7; S: 7-7), 
D. scoparium 6-2 (S2: 20-2; S: 7-2), Pohlia nutans 6-1 (S2: 20-1; S: 7-1). 

Sphagnum magellanicum 6-1 (Sl: 20-1; S: 7-1), S. papillosum 6-1 (0: +). 

Ptilidium ciliare 6-10 (Sl: 20-10; S: 7.10). 

Cladonia digitata 6-1 (Sl: 20-1; S: 7-1), C. fimbriata 6-1 (S3: 20-1; S: 7-1), 
C. squamosa 6-1 (S2: 20-1; S: 7-1), c. uncialis 6-1 (Sl: 20-1; S: 7-1). 

The variation within this site-type is not large. Apart from vicariant dominance rela
tionships, the composition of the field layer is uniform. The field layer is mostly relatively 
open, but some plots are almost devoid of vegetation in the bottom layer owing to shade 
and litter from unusually dense Calluna vulgaris stands (Fig. 68). The field layer of dense 
Cladonia stands is sparse; all vascular plants appear to regenerate poorly in a closed lichen 
mat. Similarly, the bottom layer is poorly developed around exceptionally large Eriophorum 
vaginatum tussocks. Sphagnum fuscum mats in all stages towards complete overgrowth by 
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lichens have been observed. Secondary Sphagnum fuscum hummocks sometimes arise from 
Cladina mats. The top of the decaying Sphagnum mat (after being overtopped by lichens) 
is often a substrate for Ca/ypogeja neesiana and Cephalozia spp. Such a lower bottom layer 
is most frequently developed underneath Cladonia stel/aris. Pleurozium schreberi is common 
on dry debris under Cladonia stel/aris. Calypogeja neesiana occurs with highest frequency 
in shaded fissures in the peat, on the bases of Eriophorum vaginatum, and in similar sites. 
The decaying bases of dead Eriophorum vaginatum are often inhabited by small Cladonia 
spp.; C. bacil/aris, C. cenotea, and C. cyanipes have been observed to spread from such 
sites onto the neighbouring peat. A deviant variant is often met with in depressions near 
the centres of large, high hummocks. Although situated at lower relative levels than the 
surroundings, the species composition of the vegetation unequivocally points in the direction 
of the upper hummock series (presence of Empetrum nigrum, absence of Scirpus cespitosus, 
etc.). This variant often shows reduced vitality of lichens and exposition of bare peat, often 
inhabited by Dicranum affine, D. scoparium, Cephaloziella spp., and Ptilidium ciliare. The 
only liverworts observed as dominants in this site-type are Bazzania trilobata, Mylia 
anomala, and Ptilidium ciliare. 

The E2RHu site-type 

The floristic composition of this site-type is shown in Tab. 42. The constant species are 
Andromeda polifolia, Cal/una vulgaris, Erica tetra/ix, Vaccinium oxycoccos coll., 
Eriophorum vaginatum, Sphagnum rubellum, Cephalozia spp., Mylia anomala, and C/adonia 
rangiferina. The field layer is dominated by Calluna vulgaris and Eriophorum vaginatum. 
The bottom layer is dominated by Cladonia rangiferina, rarely replaced by C. arbuscula 
or C. stel/aris. 

The mean number of species per sample plot is 14, while the total number in the 
16 sample plots is 36. 

The field layer is dominated by dwarf shrubs and the graminid, Eriophorum vagi
natum. The bottom layer is dominated by lichens. Hepatics play a minor role. 

The site-type covers a negligible area. Small, isolated stands occur in larger hum
mock areas in the E2 zone, most frequently along the eastern margin of the western fen 
soak (pos. 05-06 08-12). 

The within site-type variation is negligible, apart from the vicariance of three 
Cladonia spp. as bottom layer dominants. Deviant variants are encountered in the erosion 
area (not analyzed). The thin, crisp, dry and paperlike surface film is a preferred substrate 
of small Cladonia spp., particularly C. floerkeana and C. pleurota. 

Survey of the mire expanse upper hummock series 

A survey of the mire expanse upper hummock series is given in Tab. 43. The field layer 
is dominated by dwarf shrubs, with graminids as a subdominant taxocene. The bottom layer 
is a more or less continuous Cladonia mat. 

The upper hummock series is characterized floristically by the presence of the 
fourteen species in group 1 in Tab. 43. The subseries differ with respect to the dominant 
taxocene in the bottom layer. Hepatics occur in both subseries, mostly without preference 
for one subseries to the other. Exceptions are Calypogeja sphagnicola, preferring living 
Sphagnum as its substrate, and C. neesiana and Ptilidium ciliare, preferring the R subseries. 
Preference for the P subseries is shown by several group 1 species in Tab. 43; Drosera 
rotundifolia, Polytrichum strictum and Sphagnum balticum. Transitions between subseries 
occur frequently. The Sphagnum fuscum mats of the P subseries apparently maintain a high 
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Tab. 43. Survey of the EHu series. 

Subseries p 

Zonation 

Site-type 

Numl:::>er of sample plots 

i?inus sylvestris 
Andromeda polifolia 
Calluna vulgaris 
Empetrum nigrum 
Vaccinium oxycoccos coll. 
Drosera rotundifolia 
Rubus chamaemorus 
Eriophorum vaginatum 
Pleurozium schrel:::>eri 
Polytrichum strictum 
Sphagnum balticum 
Cephalozia spp. 
Kurzia pauciflora 
Mylia anomala 

Erica tetralix 
Carex pauciflora 

Myrica gale 
Carex lasiocarpa 
Calliergon stramineum 

Pohlia nutans 
Sphagnum fuscum 
S. magellanicum 
s. rul:::>ellum 
Calypogeja sphagnicola 

Calypogeja neesiana 
Ptilidium ciliare 
Cladonia arbuscula 
C. fimbriata 
C. pyxidata coll. 
C. rangiferina 
C. squamosa 
C. stellaris 

El 

ElPHu 

98 

81- 6 
64- 2 

100-35 
85- 3 
99- 5 
71- 1 
88- 6 
99- 8 
40- 4 

9-13 
26- 2 
85- 2 
50- 2 
97- 4 

37- 2 
96-56 
40-20 
90-18 
57- 1 

16- 2 
1- 1 
2- 2 

12- 1 
2- 2 

66- 5 
1- 1 
7- 3 

E2 

E2PHu 

27 

44- 3 
89- 2 

100-34 
52- 1 

100- 3 
89- 1 
82- 8 

100-14 
7- 1 
4- 1 

67- 2 
74- 1 
44- 2 
89- 4 

74- 5 
44- 3 

15- 2 
85-60 
78-21 

100-16 
59- 1 

7- 1 

44- 3 

4- 1 

E3 

E3PHu 

10 

50- 2 
40- 2 

100-20 
50- 6 
90- 6 
80- 1 
80- 4 

100-14 
20-13 
50-42 
20- 1 
50- l 
30- 1 
90- 2 

40- 2 
10- 1 

60-20 
20- 1 
40- 2 

30- 6 
80-15 

100-42 
80-24 
60- 1 

30- 1 

El 

ElRHu 

80 

80- 6 
71- 3 
98-33 
83- 7 
91- 4 
25- 1 
81- 4 
95-11 
54- 6 
3- 8 
7- 2 

75- 2 
38- 3 
74- 3 

18- 2 
68- 7 
54- 2 
55- 3 
24- 1 

21- 1 
6- 9 

29-14 
35- 2 
53- 3 
98-41 
21- 3 
39-24 

R 

127 

E2 

E2RHu 

16 

38- 4 
84- 1 

100-31 
31- 2 

100- 2 
31- 1 
50- 3 

100-18 
19- 5 

25- l 
100- 2 

38- 1 
88- 5 

100- 7 

6- 1 
69- 7 
44- 2 
88- 3 
31- 1 

44- l 
6-10 

12-23 
6- 1 

62- 2 
100-65 

6- 1 
19-22 

vitality until the lichen cover closes above the capitula. Transitional stands with a double 
bottom layer, a lower dominated by Sphagnum fuscum, and an upper dominated by 
Cladonia rangiferina, are common. Observations indicate that a closed Sphagnum fuscum 
mat will be adversely affected, and may eventually disappear, as a consequence of the 
increasing shade and loss of needles from a growing pine. There are smaller differences 
between zonations than within any other series. Species of group 2 indicate the E2, group 
3 the E3 zonation. The zonational indicators occur in this series at the very limit of their 
amplitude, and in small quantities. The high importance of Erica tetra/ix in the E2 zonation 
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is caused by the absence of other zonational indicators (except some occurrences of Carex 
pauciflora), and thus does not indicate some general preference for this series. 

The series covers ea. 17 per cent of the special area, almost totally restricted to the 
El zonation. The areal importance of ElPHu is twice that of ElRHu. 

Reliable data for depth to the water table are only available for the El zonation. 
From the small set of sample plots with 2-3 years of water table recordings, means of 
median depth to the water table appear to be less in the R, than in the P subseries. The 
opposite trends are indicated in the larger set of estimated parameters (Fig. 67). The large 
vertical span of the median distances within this series (and hence the large standard 
deviations (cf. Fig. 67, Tab. 17), make the differences between subseries insignificant. 
Median depth to the water table ranges from 11 cm to more than 30 cm. There is no 
variability in the material that appears possible to correlate with this variation in depth to 
the water table. The occurrence of typical EHu vegetation at lower relative levels and hence 
at lower depth to the water table in the interior of large hummocks, is previously 
commented upon. Inundation of the bottom layer never occurs in the upper hummock 
series. The overlap of the upper and lower hummock series with respect to median depth 
to the water table, is not greater than between any other pair of series. 

1db. 44. 'l'he vegetation of the M3Hl site-tYIJL. 

SdlTlple set No. Sl S2 S3 S4 S5 S6 s 0 

Number of samples 5 5 5 5 5 5 30 4 34 
Zone M3 M3 M3 M3 M3 M3 

Betula pubescens 60- l 60- 8 60-16 60- 2 20- l 43- 6 75-17 47- 8 Pinus sylvestris 20-30 100-15 20- 3 60- 4 40- 4 40-11 50- 6 47-10 
Andromeaa polifolia 100- 4 60- 4 60- l 60-10 20- 3 60- 6 60- 5 50- 1 57- 5 Myr1ca gale 100-36 100-31 100-14 100-44 100-22 80-19 97-28 100-33 97-29 Vaccinium oxycoccos coll. 100- 7 100- 6 100- 2 100- 5 100- 4 100-11 100- 6 100- 2 100- 5 V. uliginosum 80-11 80-13 100-30 100- 5 100-11 100- 7 93-13 100-16 94-13 
Rubus cnamaemorus 100- 5 100- l 100-16 80- 2 80- 5 100- l 93- 5 50- 6 88- 5 Carex lasiocarpa 60- 1 80- 2 60- 1 33- 1 25- l 32- l c. pauciflora 80- 2 13- 2 25- l 15- 2 c. rostrata 60- 7 10- 7 Eriophorum angustifolium 9- 7 

20- 2 60- l 13- 2 25- 2 15- 2 E. vaginatum 80- 4 100- 3 100- 6 80- 6 100-32 80-35 90-14 100-14 91-14 Molinia caerulea 60- l 40- 1 40- 2 80-23 60-17 47-11 25- 2 44-10 
Aulacomnium palustre 20- 2 3- 2 75- l 12- l Calliergon stramineum 20- l 100- 2 80- 3 80- 2 20- 1 80- 2 63- 2 56- 2 
Sphagnum angustifolium 20- l 40- 9 40-14 100-25 100-47 50-27 100-10 56-23 s. fallax 100-93 100-80 100-81 100-50 100-86 80-21 97-70 100-61 97-69 s. magellanicum 40-12 100-14 20-45 80-12 40-17 20- l 50-15 75- 2 53-13 s. russowii 20- 2 80-17 20-50 20-20 50- 2 24-16 
Additional species (with constancy below 10): 

Calluna vulgaris 6-2 (S3: 
(0: 25-17). 

20-1; S: 3-1, 0: 25-3), Erica tetralix 9-19 (0: 75-10), Salix aurita 3-17 

Drosera rotundifolia 6-1 (S2: 20-1, S4: 20-1; S: 7-1), Trientalis europaea 3-1 (S6: 20-1; s: 3-1). 

Carex echinata 9-3 (Sl: 20-1, S4: 20-7, S6: 20-1; S: 10-3), C. globularis 9-3 (S3: 60-1; S: 10-1), 
C. rostrata 9-7 (S6: 60-7; S: 10-7), Phragmites australis 6-2 (S4: 40-2; S: 7-2). 

Drepanocladus fluitans 3-7 (S6: 20-7; S: 3-7), Pohlia nutans 6-2 (0: 6-2), Polytrichum strictum 50-41 
(O: 50-41). 

Sphagnum papillosum 3-1 (0: 25-1), S. rubellum 3.5 (0: 25-5). 
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The mire margin lower hummock series 

The only site-type in this series is the M3Hl site-type. The floristic composition is shown 
in Tab. 44. The constant species are Myrica gale, Vaccinium oxycoccos coll., V. uliginosum, 
Rubus chamaemorus, Eriophorum vaginatum, and Sphagnum fallax. A tree layer dominated 
by Pinus sylvestris is occasionally present. Myrica gale makes up a dense shrub layer, 
overlying a field layer dominated by Vaccinium uliginosum, Eriophorum vaginatum, and 
Molinia caerulea. The bottom layer is dominated by Sphagnum angustifolium, S. fallax 
(main dominant), S. magellanicum, and S. russowii, making up a closed, level mat. 

The mean number of species per sample plot is 11, while the total number in the 34 
sample plots is 33. 

The estimated area of this site-type is ea. 0.5 per cent. It is restricted to the wetter 
parts of the lagg, adjacent to the border onto mineral soil. 

The variation within this site-type is negligible. 
The mean of median distances to the water table is 12.3 cm, corresponding to the 

EHi series (Fig. 67). 

The mire margin upper hummock series 

The MlHu site-type 

The floristic composition of this site-type is shown in Tab. 45. The constant species are 
Pinus sylvestris, Vaccinium oxycoccos coll., Eriophorum vaginatum, and Pleurozium 
schreberi. Pinus sylvestris dominates the tree/shrub layer. The main' dominants in the field 
layer are Calluna vulgaris, Vaccinium uliginosum, V. myrtillus, and V. vitis-idaea, but 
Eriophorum vaginatum, Rubus chamaemorus, and Empetrum nigrum have also been recorded 
as dominants in some sample plots. Dominants in the bottom layer are Sphagnum Ju.scum, 
S. capillifolium, S. magellanicum, Cladonia rangiferina, Pleurozium schreberi, and 
Polytrichum strictum. 

The mean number of species per sample plot is 14, while the total number in the 
86 sample plots is 50. 

The site-type is a low-grown pine-forest (tree height 4-8 m) with frequent gaps. The 
field layer is mostly dominated by dwarf shrubs, but may locally be open or have 
dominance of Eriophorum vaginatum tussocks. The bottom layer is a mosaic of Sphagnum 
patches (mostly monospecific stands less than 0.25 m2

), patches dominated by mosses or 
lichens, and patches without vegetation (mostly in the interspaces). 

The estimated area covered by this site-type is 8 per cent. It is the only site-type 
of the Ml zone, the distribution of which is shown in Fig. 29. 

Dominance relationships of the field layer are strongly variable; mostly many species 
co-occur and form dense stands. Calluna vulgaris and Empetrum nigrum, partly also 
Eriophorum vaginatum and Rubus chamaemorus, seemingly avoid the densest Vaccinium 
stands. The mosaic pattern in the bottom layer is to some extent dependent on the field 
layer. Pleurozium schreberi is the only species thriving beneath strongly litter-forming 
Vaccinium and Pinus stands. Sphagnum spp. dominate in open areas, particularly in 
clearings both in the tree and field layers. S. ju.scum, making loose or dense cushions in 
the more open parts of the M 1 zone, is most frequent near the border to the E 1 zone. 
When Drosera rotundifolia, Calypogeja sphagnicola, and Mylia anomala occur in the mire 
margin, they are almost always associated with Sphagnum Ju.scum. This may be due to the 
dense growth of S. Ju.scum giving relatively stable moisture conditions. Sphagnum 
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Tab. 45. 'lhe vegetation of the MlHu site-type. 

Sample set No. Sl S2 S3 S4 S5 S6 :,7 s 0 

Numb<er of sctTnples 5 5 5 5 5 5 5 35 51 86 

Zonce Ml Ml Ml Ml Ml Ml Ml 

l::letulc1 pulJescEens 40-11 20- 1 20- l ll- 6 12- 5 12- 5 
,, 1cea ab1es 40- 2 40- 1 60- 3 20- 2 10- 5 14- 3 
P1nus sylvestr1s 100-28 100-13 100-12 100- 9 100- 9 100-15 80- 6 97-14 98-20 98-18 

Andromeda polifol1a 20- l 40- l 40- 3 20- 2 20- l 40- 2 20- 2 29- 2 39- 2 35- 2 
Calluna vulgaris 40-12 40- 2 100-25 40-18 100-13 80-30 60-25 66-20 82-29 76-26 
E:mpetrum nigrum 80- 2 100- 2 20-22 40- 3 80-17 80- 4 57- 6 69- 7 64- 7 
Vacc1n1um myrt11lus 100-21 100-24 100- 4 40-10 100-26 100-12 80- 9 89-16 41- 9 60-13 
v. oxyc=cos coll. 100- 3 100- 3 100-ll 100- 7 60- 6 100- 6 100- 9 94- 6 88- 5 91- 5 
v. ulig1nosum 20-50 100-21 20-12 100-19 80-20 60-19 54-21 45-21 49-21 
V. vitis-idaea 100-12 100-12 40-12 80- 5 100- 8 40- 2 60-13 74- 9 65-12 69-11 

Drosera rotunc:1fol1a 20- 1 20- 1 6- l 16- 1 12- l 
kubus chamaemorus 100-18 60- 2 80- 9 100-11 100- 3 100-12 91-10 73- 6 80- 8 

Er1ophorum vc1ginatum 100- 100- 2 100-11 80-14 100- 4 100- 6 100- 2 97- 6 96-13 96-10 

Aulacomnium palustre 20- 2 80- 3 20- 2 60- 4 26- 3 22- 2 24- 2 
1J1cranum polysetum 20- l 60- 5 40- 2 20- 2 40- 1 26- 2 8- l 15- 2 
Pleuroz1um schreberi 80- 7 80-11 80-21 40- 9 100-14 100- 6 100- 3 83-10 88-13 86-12 
t'ohl1a nutans 40- 2 60- 3 20- 7 80- 2 60- 4 40- 9 100- 2 57- 3 61- 2 59- 2 
Polytr1chum stn.ctum 40- 9 80-14 20-22 20-90 80- 2 34-16 12- 3 21-12 

Sphagnum angustifolium 20- l 100-23 60-46 26-28 31-34 29-31 
s. capi 111fol ium 60-85 40-61 40-51 20-85 80-25 34-55 25-19 29-36 
s. fll5CUfll 20-70 20-80 60-56 60-32 60-39 60-12 100-33 54-39 63-18 59-26 
s. magellan1cum 20- 7 100-20 20-50 20- 2 60-21 31-20 24-16 27-18 
s. rubellum 20- l 3- 1 18- 5 12- 5 
CalypogeJa nees1ana 40- l 40- 3 20- 1 20- 60- 3 26- 2 33- l 30- 1 
C. sphagnicola 20- 1 20- 40- l 11- 2 22- l 17- l 
Cephalozia spp. 20- 5 20- l 60- 60- l 40- l 29- 1 57- l 39- l 
Myl1a anomala 20- 3 40- 3 20- 40- 2 60- l 60- l 34- 2 33- 3 33- 2 
Cladonia fimbr1ata 20- l 20- l 20- l 20- l 20- l 14- 2 20- 2 17- 2 
c. rang1ferina 20-15 60-28 20-60 40-24 40-12 10-75 29-30 41- 9 35-16 

Aaa1t1onal species (with constancy below 10): 

uicranum scoparium U-1 (Sl: 20-1, S5: 20-i; S: 6-1, O: 10-1), 11yl=omium splendens 2-30 (SL: 40-30; S: 6-30i, 
t'lc191otnecium laEetum 1-1 (O: 2-ll, ·l'etraphis pellucida 2-1 (O: 4-1). 

CalypogeJa integristipula 1-1 (O: 2-1), C. muellerana 1-1 (O: 2-1), Cephaloziella spp. 5-1 (S7: 20-1; S: 3-
1, 0: 6-1), t:urzia pauciflora 2-1 (O. 4-1), Ptilidium ciliare 1-12 (0: 2-12). 

Clactonia arbuscula 3-2 (O: 6-2), C. bellidiflora 1-1 (O: 2-1), c. carneola 1-2 (O: 2-2), c. cenotea l-1 (O: 
2-1), C. coni=raea 2-1 (S7: 20-l; S: 3-1, O: 2-1), C. cornuta 2-1 (O: 4-1), c. crispata 1-1 (O: 2-1), c. 
ct1gitata 1-1 (0: 2-1), C. furcata 1-3 (S2: 20-3; S: 3-3), C. pyxidata coll. 9-1 (SS: 20-1, S6: 80-1; S: 
14-1, O: 6-1), C. squamosa 2-6 (0: 4-6), C. sulphurina 5-1 (0: 8-1). 

capillifolium occurs locally, and makes large, domed hummocks with a loose packing of 
capitula (at least when compared to S. fuscum). The S. capillifolium hummocks are mostly 
completely devoid of other mosses or liverworts. 

The M2Hu site-type 

The floristic composition of this site-type is shown in Tab. 46. The constant species are 
Pinus sylvestris, Vaccinium vitis-idaea, and Carex globularis. Betula pubescens and Pinus 
sylvestris, rarely Picea abies, dominate in the tree layer. Dominants in the field layer are 
Vaccinium myrtillus, V. uliginosum, V. vitis-idaea, and Calluna vulgaris. Dominants in the 
bottom layer are Sphagnum capillifolium, S. russowii, S. angustifolium, S. fuscum, S. 
magellanicum, and Pleurozium schreberi. 

The mean number of species per sample plot is 13, while the total number in the 
34 sample plots is 43. 

The site-type is a pine or a mixed pine-birch forest. The field layer is densely 
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Tab. 46. The vegetation of the M2Hu site-type. 

Sample set No. 

Number of samples 

Zone 

Betula pubescens 
Picea abies 
Pinus sylvestris 

Andromeda polifolia 
Calluna vulgaris 
Empetrum nigrum 
Vaccinium myrtillus 
V. oxycoccos coll. 
V. uliginosum 
V. vitis-idaea 

Melampyrum pratense 
Rubus chamaemorus 

Carex globularis 
Eriophorum vaginatum 

Aulacomnium palustre 
Dicranum polysetum 
Pleurozium schreberi 
J?ohlia nutans 

Sphagnum angustifolium 
S. capillifoilum 
s. fuscum 
S. magellanicum 
S. russowii 

Calypogeja neesiana 
Cephalozia spp. 
Mylia anomala 

Cladonia fimbriata 
C. rangiferina 

Sl 

5 

M2 

S2 

5 

M2 

S3 

5 

M2 

80-13 60- l 60-16 
80- 8 40-15 80- 2 

S4 

5 

M2 

100-12 100-26 100-12 100-13 

40- l 40- 2 
60-19 60- 3 40-24 
40- 2 20-10 

100-38 80-20 100-30 
40-10 80- 2 40- 2 
40- 4 100-30 100-30 

100-11 100-10 100- 9 

40- 2 40- 1 
100- 9 20- 2 

20- l 
100-18 

40- 3 
20-10 
60- 7 
40- 4 

100-11 

80- 4 

100- 6 100- 3 100- 4 100- 4 
80- 4 60- l 60- 8 100- 9 

40- 2 20- 2 100- 3 80-13 
20-10 40- 7 40- 1 20- 1 
80-15 80-17 60- 1 100- 9 
20- l 20- 1 60- 4 

40- 2 40-34 80-30 
40-83 60-44 40-28 

60-31 40-12 20- 4 
20- 2 40-31 80-46 

20- 3 
40- 1 

20- 1 
20-15 

60-23 
40-41 
80-30 
40- 4 

40- 3 
20- 1 
40- 2 

Additional species (with constancy below 10): 

s 

20 

50-10 
50- 7 

100-16 

25- l 
65-15 
25- 4 
75-29 
55- 5 
70-23 

100-10 

20- l 
50- 6 

100- 4 
75- 6 

60- 6 
30- 5 
80-11 
25- 3 

55-24 
45-48 
20-30 
40-16 
35-35 

15- 3 
15- 1 
10- 2 

5- 1 
5-15 

0 

14 

36-32 
29- 4 
79-20 

29- 2 
57-15 
43- 5 
71-24 
50- 5 
64-23 
86-16 

36- 1 
29- 7 

86- 3 
64-14 

64- 2 
36- 6 
71-25 
21- 2 

50-37 
21-47 
14-24 
21- 3 
21-17 

21- l 
7- l 

14- 2 

21- l 
21-13 
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34 

44-17 
41- 6 
91-17 

26- l 
62-15 
32- 5 
74-27 
53- 5 
68-23 
94-12 

26- l 
41- 6 

94- 4 
71- 9 

62- 4 
32- 5 
76-16 
24- 3 

53-29 
35-48 
18-28 
32-12 
29-30 

17- 2 
12- l 
12- 2 

12- l 
12-14 

Betula nana 9-9 (Sl: 60-9; S: 15-9), Erica tetralix 3-1 (0: 7-1), Salix aurita 3-35 
(S3: 20-35; S: 5-35), s. repens 3-3- (S2: 20-3; S: 5-3). 

Drosera rotundifolia 3-2 (S4: 20-2; S: 5-2). 

Dicranum scoparium 3-1 (O: 7-1), Hylocomium splendens 6-3 (S2: 20-1; S: 5-1, O: 7-4), 
Polytrichum commune 3-7 (S2: 20-7; S: 5-7), P. strictum 3-12 (Sl: 20-12; S: 5-12). 

Sphagnum rubellum 3-4 (O: 7-4). 

Calypogeja muellerana 3-2 (0: 7-2), Kurzia pauciflora 6-1 (S4: 20-1; S: 5-1; 0: 7-1), 
Ptilidium ciliare 3-5 (S2: 20-5; S: 5-5). 

Cladonia coniocraea 3-3 (S4: 20-3; S: 5-3), C. furcata 3-1 (S2: 20-1; S: 5-1). 

dominated by dwarf shrubs. As in the MlHu site-type, the bottom layer is patchy; a mosaic 
of Sphagnum spp. (five species), mosses, and patches covered by litter. 

The estimated area covered by this site-type is 2 per cent, its distribution is shown 
in Fig. 29. It occurs in the parts of the marginal forest slightly influenced by mineroge
nous water, in dry laggs at the water divides, and even on shallow peat islands surrounded 
by the E2 zone (pos. 11 07). 
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Tab. 47. The vegetation of the ~,,]Hu site-type· 

Sample set No. Sl S2 S3 S4 SS s 0 

Number of samples 5 5 5 5 5 25 11 36 

Zone M3 M3 M3 M3 M3 

Betula pubescens 60- 9 40-21 40- 9 60- 3 80-12 56-10 27- 7 4 7- 9 

Picea ab1.es 20- 1 40- 2 60- 6 40- 3 32- 3 9- 5 25- 3 

Pirius sylvestr1.s 20- 7 100- 7 20- 7 40-25 40- 3 44- 9 55-10 47- 9 

Andromecta polifolia 60- 6 20- 3 100- 1 36- 3 64- 1 44- 2 
Calluna vulgaris 100- 8 80-12 80-26 20- 4 56-14 64-32 58-20 
Empetrum n1.grum 20- 1 60- 1 16- 1 36- 4 22- 3 
Myrica gale 100-22 40-40 80-12 100-33 80- 6 80-21 64-38 75-25 
Salix aurita 60-22 40- 4 20-15 14-15 
vaccinium myrtillus 20- 5 100-12 100- 4 100- 8 100- 8 84- 8 55- 8 75- 8 
v. oxycoccos coll. 100- 6 80- 2 100-16 60- 6 100- 1 88- 7 82- 3 86- 6 
v. ul1.ginosum 100-33 100-20 100-20 60- 4 100-25 92-22 55-18 83-21 
v. vitis-idaea 40- 2 100- 5 60- 3 100- 4 100- 6 80- 5 64- 5 75- 5 

Dactylorhiza maculata 20- 1 60- 3 16- 3 18- 1 17- 2 
Melampyrum pratense 80- 1 60- 2 20- 1 100- 2 52- 2 36- 2 
Rubus chamaemorus 100-20 80- 5 100- 5 100- 3 20- 7 80- 8 73- 5 78- 7 
Trientalis europaea 20-10 20- 1 60- 3 20- 1 100- 4 44- 4 9- 2 33- 4 

Carex echinata 40- 3 40- 6 16- 4 11- 4 
c. globular is 40- 2 100- 5 40- 1 100-11 80- 2 72- 5 50- 5 
Eriophorum angustifolium 80- 2 16- 2 9- 1 14- 2 
E. vaginatum 100- 6 100- 3 100- 6 60- 7 20- 1 76- 5 82-11 78- 7 
Molinia caerulea 20-20 20- 7 40-14 60-26 100- 5 48-13 27- 6 42-11 

Aulacomn1.um palustre 40- 3 80- 2 60- 9 20- 4 80- 1 56- 3 82- 2 64- 3 
Calliergon stramineum 80- 4 80- 1 60- 5 80- 2 20- 1 64- 3 36- 2 56- 3 
Oicranum polysetum 20- 2 20- 1 20- 1 12- 1 18- 1 14- 1 
Pleurozium schreberi 20- 1 80- 2 20-15 20- 3 28- 4 55- 7 36- 5 
Pohlia nutans 36- 1 11- 1 
Polytrichum commune 100-20 40- 4 28-16 19-16 

Sphagnum angustifolium 100-67 100-44 100-28 80- 3 100-50 96-40 73-11 89-33 
s. magellanicum 80-16 100-21 80-38 80-33 80- 5 84-23 73-25 81-24 
s. russowii 60- 1 100- 9 80-12 100-42 100-34 88-22 36-47 72-26 

Cephalozia spp. 20- 1 40- 1 12- 1 9- 1 11- 1 

Additional species (witn constancy below 10): 

Betula nana 3-10 (S4: 20-10; S: 4-10), Erica tetralix 3-3- (O: 9-3), Frangula alnus 3-22 (S2: 
20-22; S: 4-22), Juniperus COITl11W1is 3-7 (SS: 20-7; S: 4-7). 

Drosera rotundifolia 3-1 (S3: 20-1; S: 4-1), Orthilia secunda 6-1 (SS_ 40-2; S: 8-2), Poten
tilla erecta 6-11 (S3: 20-17, SS: 20-5; S: 8-11). 

Carex lasiocarpa 8-2 (Sl: 20-1, S3: 40-3; S: 12-2), C. pauciflora 3-1 (S3: 20-1; S: 4-1), 
Deschampsia flexuosa 6-1 (S2: 40-1; s: 8-1). 

Dicranum scoparium 3-10 (O: 9-10), Drepanocladus uncinatus 3-1 (S3: 20-1; S: 4-1), Hylocomium 
splendens 3-1 (S3: 20-1; S: 4-1), Polytrichum strictum 8-20 (Sl: 20-30, S3: 20-30; S: 8-30, 
0: 9-1}. 

Sphagnum balticum 3-3 (O: 9-3), S. capillifolium 6-75 (0: 18-75), s. fallax 8-8 (Sl: 60-8; S: 
12-8), S. fuscum 3-1 (0: 9-1), S. papillosum 3-1 (O: 9-1), s. rubellum 8-2 (O: 27-2). 

Calyp::,geja neesiana 6-1 (Sl: 20-1; S3: 20-1; S: 8-1), C. sphagnicola 8-2 (0: 27-2), Cephalo
ziella spp. 3-1 (O: 9-1), Cladopodiella fluitans 6-1 (O: 18-1), Lophozia ventricosa 3-4 (0: 
9-4), Ptilidium ciliare 3-1 (0: 9-1). 

Cladonia rangiferina 3-5 (O: 9-5). 

The pattern of variation within this site-type closely corresponds to the MlHu 
site-type. 
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'I'ab. 48. Survey of the MHu series. 

Zonation 

Site-type 

Number of sample plots 

Betula pubescens 
Picea abies 
Pinus sylvestris 
Andromeda polifolia 
Calluna vulgaris 
Empetrum nigrum 
Vaccinium myrtillus 
V. oxycoccus coll. 
V. uliginosum 
V. vitis-idaea 
Rubus chamaemorus 
Eriophorum vaginatum 
Aulacomnium palustre 
Dicranum polysetum 
Pleurozium schreberi 
Pohlia nutans 
Polytrichum strictum 
Spnagnum angustifolium 
S. capillifolium 
S. fuscum 
S. magellanicum 
Calypogeja neesiana 
Cephalozia spp. 
Mylia anomala 
Cladonia fimbriata 
C. rangiferina 

Melampyrum pratense 
Carex globularis 
Polytrichum commune 
Sphagnum russowii 

Myrica gale 
Dactylorhiza maculata 
Trientalis europaea 
Carex echinata 
Eriophorum angustifolium 
Molinia caerulea 
Calliergon stramineum 

The M3Hu site-type 

Ml 

MlHu 

86 

12- 5 
14- 3 
98-18 
35- 2 
76-26 
64- 7 
60-13 
91- 5 
49-21 
69-11 
80- 6 
96-10 
24- 2 
15- 2 
86-12 
59- 2 
21-12 
29-31 
29-36 
59-26 
27-18 
30- 1 
39- 1 
33- 2 
17- 2 
35-16 

M2 

M2Hu 

34 

44-17 
41- 6 
91-17 
26- 1 
62-15 
32- 5 
74-27 
53- 5 
68-23 
94-12 
41- 6 
71- 9 
62- 4 
32- 5 
76-16 
24- 3 

3-12 
53-29 
35-48 
18-28 
32-12 
17- 2 
12- 1 
12- 2 
12- 1 
12-14 

26- 1 
94- 4 

3- 7 
29-30 

M3 

M3Hu 

36 

47- 9 
25- 3 
47- 9 
44- 2 
58-20 
22- 3 
75- 8 
86- 6 
83-21 
75- 5 
78- 7 
78- 7 
64- 3 
14- 1 
36- 5 
11- 1 

8-20 
89-33 

6-75 
3- 1 

81-24 
6- 1 

11- 1 

3- 5 

36- 2 
50- 5 
19-16 
72-26 

75-25 
17- 2 
33- 4 
11- 4 
14- 2 
42-11 
56- 3 
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The floristic composition of this site-type is shown in Tab. 47. The constant species are 
Vaccinium oxycoccos coll., V. uliginosum, Sphagnum angustifolium, and S. magellanicum. 
The tree layer is occasionally dominated by Betula pubescens and Pinus sylvestris. 
Dominants in the field/shrub layer are Myrica gale, Vaccinium uliginosum, Sa/ix aurita, 
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Calluna vulgaris, and, occasionally, Molinia caerulea. The bottom layer is dominated by 
Sphagnum angustifolium, S. russowii, S. magel/anicum, and Pleurozium schreberi. 

The mean number of species per sample plot is 16, while the total number in the 
36 sample plots is 58. 

The site-type is mostly devoid of a tree layer. Instead, a low-grown shrub layer 
dominated by Myrica gale and Salix aurita is present. A field layer dominated by dwarf 
shrubs mostly occurs. The bottom layer mostly has a closed mat of Sphagnum spp. 

The estimated area covered by this site-type is ea. 2 per cent. Being the dominant 
site-type of the M3 zone, its distribution is shown in Fig. 29. 

The bottom layer is mostly uniformly covered by Sphagnum, S. angustifolium is the 
most important dominant, often co-occurring with S. magellanicum. S. russowii prefers the 
areas close to the border onto mineral soil. The upper layers have a strongly variable 
physiognomy. The tree layer is open, or more often, is reduced to single, widely spaced 
trees. The shrub and field layers are well developed, with an upper stratum of Myrica gale 
and a lower dominated by Vaccinium uliginosum. The high number of variants dominated 
by other species, and the many combinations of dominants occurring, are apparent from 
Tab. 47. There is a prominent element in this site-type of species with their main habitat 
on mineral soil, while mire expanse species are rare. The dominant Sphagnum species 
appear to be a poor substrate for hepatics, while mosses occur frequently. Aulacomnium 
palustre most frequently occurs with Sphagnum angustifolium. 

Survey of the mire margin upper hummock series 

A survey of the mire margin upper hummock series is given in Tab. 48. This series mostly 
has a tree layer dominated by Pinus sylvestris. The dense field layer is dominated by dwarf 
shrubs. The bottom layer is mostly a mosaic with patches dominated by mosses, lichens, 
and Sphagnum, as well as patches without vegetation (cf. Fig. 68). More rarely (the M3Hu 
site-type) the bottom layer is a continuous Sphagnum mat. 

The mire margin upper hummock series is characterized by the presence of the 
twenty-six species in group 1 in Tab. 48. The MlHu and M2Hu site-types are similar with 
respect to phy- siognomy and species composition; the species of group 2 distinguish the 
M2Hu site-type. The M3Hu site-type, however, differs with respect to physiognomy (poorly 
developed tree layer, presence of a shrub layer, continuous Sphagnum mat), and by the 
presence of group 3 species. Several species common or dominant in the MlHu and M2Hu 
site-types are unimportant in M3Hu, e.g., Vaccinium myrtillus, V. vitis-idaea, Pleurozium 
schreberi, Sphagnum capillifolium, S. Ju.scum, and the hepatics. 

The series covers ea. 12 per cent of the special area. The median depth to the water 
table spans a wide range; from 8 to above 32 cm, closely corresponding to the range of 
the EHu series (Fig. 67, Tab. 16). The MHu series is never subjected to inundation. The 
mean median depth to the water table decreases from the M 1 to the M3 zonation (Fig. 67). 
The annual range of depth to the water table is higher in the mire margin than in the mire 
expanse hummocks. 

Vegetation complexes 

Four vegetation complexes, defined by the relative frequency of site-types, were identified 

Fig. 69. Vegetation complexes in the special area, according to Osvald (1923). 
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in the E 1 and E2 zones (Fig. 69). Transitions were frequent. 
(1) The marginal complex. Continuous hummock-dominated areas (mostly the ElPHu 

and ElPHI site-types) occurred in the peripheral parts of the El zone (cf. Fig. 5). In 
particular, the marginal complex played an important part in the sloping, northeastern part 
of the special area. Small hollows with the ElPLu or ElRLu site-types occurred sparsely. 
Transitions to the "heath-like marginal complex" were observed, but the low importance of 
the ElRH site-types suggested that this complex-type was not represented. 

(2) The fen regeneration complex. A regeneration complex was only observed in the 
E2 zone, and restricted to the central parts of the western, southeastern, and northern fen 
soaks, and the E2 zone north of the central, unilaterally sloping kermi raised bog 
synsegment. This fen regeneration complex was characterized by high importance of the 
E2PLI and E2PLu site-types and relatively high importance of the ElPHl and E2PH1 
site-types, while the R subseries played a minor role. 

(3) The Rhynchospora-rich regeneration complex. The lower part of the central, unila
terally sloping kermi raised bog, the multilaterally sloping kermi raised bog, and the 
peripheral parts of the E2 fen soaks may be classified in this complex-type. Hollows and 
hummocks occupied approximately equal areas; the hollows were dominated by the RLl 
(and RLu) site-types, the hummocks by the ElPHI and ElPHu site-types, but with a 
prominent element of the El RH site-types. RC site-types occurred sparsely. The relative 
importance of PL site-types increased gradually towards the central parts of the fen soaks, 
indicating the transition to the fen regeneration complex. Towards the upper and peripheral 
parts of the bog segments, the ElPLI site-type was replaced by ElRLu, mediating the 
transition to the marginal complex. Locally high importance of RH vegetation and high 
areal cover of RL site-types with sparse cover of Sphagnum tenellum suggested transitions 
to the stagnation complex. A typical stagnation complex did, however, not occur in the 
special area. 

( 4) The erosion complex. The northernmost part of the unilaterally sloping plane 
transitional mire synsegment was the only erosion complex occurring in the special area. 
Eroded peat prevailed in former hollows, with isolated hummocks or kermis occurring in 
between. 

Transitions between site-types and successional relationships 

The observed and suggested transitions between site-types of the E 1 and E2 zones are 
shown in Figs 70 and 71. 

The El zone, the marginal complex. Apart from the infrequent overgrowth of the 
ElPHu site-types by lichens (ElRHu), transitions between site-types apparently were rare 
in this complex. 

The El zone, the Rhynchospora-rich regeneration complex. Transitions between 
site-types, both horizontally and vertically, were frequent. The most frequent transitions were 
the overgrowth of PH sites by lichens and hepatics, although secondary development of 
Sphagnum spp. in RH sites was also noted. The importance of bare peat was particularly 
high in the EHl series (Fig. 68), apparently because of occasional dying of dominant 
hepatics. In the EHu series lichens appeared to invade such patches rapidly. Frequent 
transitions of the Cladina-dominated ElRHu stands into the EIRHI site-types by gradual 
disappearance of vascular plants towards lower levels, and eventual dying of the dominant 
lichen and/or overgrowth by Sphagnum tenellum or hepatics, were noted, particularly in 
smaller hummocks and in marginal parts of larger hummocks. This downward succession 
was also evident from the relatively frequent relict occurrences of Empetrum nigrum and 
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Fig. 70. Transitions between site-types and inferred successional relationships, the El zone. 
Thick arrow - frequent transition, thin arrow - observed transition, broken arrow - suggested 
not observed transition. Major dominance types are boxed. Numbers refer to number of 
sample plots of the R data set in each subseries. 

Cladonia rangiferina on slightly· elevated tussocks among patches dominated by Sphagnum 
tenellum and hepatics. Patches dominated by hepatics similarly appeared able to remain for 
some time while invaded by progressively more hydrophilous species (RHl - RLu(- RLl) 
transitions), although more often overgrown by Sphagnum tenellum. Emergence of ElPHl 
hummock segments dominated by Sphagnum rubellum from the ElRLu site-type was 
observed at some occasions. The carpets generally gave a regressive impression; the 
Sphagnum cuspidatwn carpets were often heavily infested by hepatics and algae. In the 
ElRC site-type, the mean cover of bare peat was above 50 per cent (Fig. 68). 

The E2 zone, the Rhynchospora-rich regeneration complex. Patterns of transitions 
resembled those of the El zone, but with some differences. The E2RLu and E2RL1 
site-types occurred along with the ElRLu and E2RL1 site-types in the hollows. The areal 
importance of the E2PL site-types was variable, but mostly low. Hepatics played a minor 
role, as did the EHu site-types. Transitions between the P and R lawn and carpet subseries 
were frequent, and succession apparently proceeded in both directions. The expansion of 
PC vegetation over mud-bottoms was not observed. The relationships of the R site-types 
of the various series could not be decided from field observations ( cf. Fig. 71 ). 

The E2 zone, the fen regeneration complex. A tendency for vertical transgression, 
PC - PLI - PLu - PHI was noted. At each level, transitions to the R site-types was noted, 
but the R site-types mostly played a quantitatively unimportant role. The stability of the P 
site-types (the frequency of transitions) could not be decided from field observations. 

The E2 zone, the erosion complex. The strong tendency to erosion at all levels below 
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Fig. 71. Transitions between site types and inferred successional relationships, the E2 wne. 
Thick arrow frequent transition, thin arrow - observed transition, broken arrow - suggested 
not observed transition. Major dominance types are boxed. Numbers refer to number of 
sample plots of the R data set in each subseries, in the El and E2 zonations, respectively. 

the maximum water table was observed in several periods with heavy rain. In places with 
high water flow-rates, isolated hummocks with strongly eroded marginal (and lower) parts 
were observed. Redistribution of eroded peat occurred close to the outlet of the erosion 
brooklet. 

The relationship of the subseries to depth to the water table. All series except Hu 
showed lower average median depth to the water table in the R as compared to the P 
subseries (Tab. 16, Fig. 67). The material from the Hu series was less conclusive, but might 
indicate higher depth for the R subseries (Fig. 67). The difference in depth to the water 
table between site-types differing only with respect to subseries, amounted to 1-3 cm in the 
Ll, Lu, and Hl series. 

The frequent occurrence in the R subseries of individuals with low vitality, charac
teristic for higher relative levels, while the converse was observed in the P subseries (cf. 
Tabs 15, 24, 31, 37, 43), indicated that these occurrences might be of a relict nature, due 
to successional transitions in regressive and progressive directions, respectively. 
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DISCUSSION 

COMPARISON WITH OTHER INVESTIGATIONS 

The four-gradient representation of the vegetation of the special area (Fig. 66) was taken 
as a local reference frame (0kland & Bendiksen 1985), presumably representing the most 
important local ecoclines in corresponding vegetation all over SE. Fennoscandia, the area 
used for comparison. Ecologically corresponding vegetation types (cf. 0kland & Bendiksen 
1985) of the more important works, representing the major approaches to classification, 
were displayed in the four-gradient reference frame or some reduced version. 

Swedish approaches 

(1) Osva/d (1923). The classification of mire vegetation on Komosse is performed according 
to the tradition of the early Uppsala school (Du Rietz et al. 1918, 1920, Du Rietz 1921). 
The association concept is narrow, and a multitude of such units is described. With the 
exceptions of some deviant and rare associations, their positions with respect to the gradient 
reference frame can be identified. One association often spans a wide range along the 
nutrient gradient. Ecological correspondence between the associations of Osvald (1923) and 
the site-types described from the special area is shown in Figs. 72, 73. 

(2) Sjors (1948) classifies the vegetation on Skattlosbergs Stormosse into associations 
of intermediate rank. He does not pay attention to the peat productivity gradient above the 
carpet level. Correspondence between his associations and the site-types in the reference 
frame of the three remaining gradients is easily established (Fig. 74). Sjors does not 
separate upper and lower hummocks, mostly not even upper and lower lawns. 

(3) Du Rietz (1949, also see Wa/dheim & Weimarck 1943, Waldheim 1944, Weimarck 
1944) gives an outline of a system proposed to be applicable to the classification of 
Swedish mire vegetation. The fundamental division is between the bog and fen formations 
(Ombrosphagnetea and Sphagno-Drepanocladetea; Du Rietz 1954). Bog subformations and 
alliances are separated along regional gradients. Within each alliance, two associations, 
corresponding to hollow and hummock, respectively, are separated. Subassociations are 
delimited to include variation along the depth to the water table and peat productivity 
gradients. All vegetation of zones 2 and 3 correspond to the extremely poor fens, 
Euapiculation, of this system. No further division of this alliance is, however, suggested. 

(4) Maimer (1962a). The fundamental unit in the classification of vegetation on 
Akhultmyra, the small association, closely corresponds to Sjors' association. However, 
Maimer also takes what is here included as the peat productivity gradient into account. 
Small associations are divided into variants, representing upper and lower levels of 
hummocks and lawns. A series comprises all small associations with the same position 
along the hummock-lawn-carpet and peat productivity coenoclines. The concepts zone and 
zonation in this paper are in accordance with Malmer (cf. p. 24, 56). The close correspon
dence between Maimer's mire expanse vegetation units and the site-types is evident from 
Fig. 75. The MlHu site-types corresponds to Maimer's "Wooded bog vegetation", the other 
site-types of the M zones apparently correspond to the "Vaccinium-Sphagnum parvifo/ium 
small association". 

(5) Svensson (1965) applies Maimer's (1962a) system to the vegetation of Store Mos-
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Fig. 72. Comparison of the classification system adopted in this work with types of Osvald 
(1923). The mire expanse. 

se, but terms his units associations. The correspondence of Svensson's mire expanse associa
tions and variants and the site-types of this paper is shown in Fig. 76. The "Vac
cinium-Sphagnwn parvifoliwn small association" also includes the MlHu site-type. 

(6) Fransson (1972) discerns associations, subassociations, variants, and facies. His 
associations mainly separate variation along the nutrient, hummock-lawn-carpet, and mire 
expanse-mire margin gradients. A finer division of hummocks and lawns, and the 
recognition of the peat productivity gradient is achieved at the level of subassociation or 
at lower levels. Correspondence between Fransson's vegetation units and the site-types is 
shown in Figs. 77 and 78. 

Finnish approaches 

The regional surveys of Finnish mire vegetation (Ruuhijarvi 1960, Eurola 1962) are based 
on the Finnish approach to classification developed by Cajander (1913). The fundamental 
unit is the site-type, representing a joint classification of the site and its vegetation 
(Cajander 1926). Site-types are aggregated into the four site-type groups "Weissmoor", 
"Reisennoor", "Braunmoor", and "Bruchmoor". The "Weissmoor" group corresponds to 
ombrotrophic and poor minerotrophic mire expanse carpets and lawns, while almost all of 
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the mire expanse and mire margin hummock site-types in the special area have their 
counterparts among the "Reisermoore". Transitions to "Bruchmoore" "Waldweissmoore", and 
"Anmoorige Heidewalder" are observed in the M2 and M3 zones. With few exceptions, the 
peat productivity gradient is not easily traced in the studies mentioned. The nutrient gradient 
is often not clearly indicated. The considerable differentiation of mire margins in Finland 
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Fig. 73. Comparison of the classification system adopted in this work with types of Osvald 
(1923). The mire margin. 
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makes correspondence to the special area hard to establish. Figs 79 and 80 show the 
correspondence between site-types and variants in the systems of Ruuhijarvi (1960) and 
Eurola (1962), and site-types in the special area. 

The Braun-Blanquet approach 

The only recent regional surveys of mire vegetation applicable to parts of SE. Fennoscan
dia using the full hierarchy of the Braun-Blanquet approach (cf. Westhoff & van der Maarel 
1978), are the contributions by Dierssen (1982) and Dierssen & Reichelt ( 1988). The range 
of vegetational (and environmental) variation encountered in the special area falls into two 
classes. Class Oxycocco-Sphagnetea comprises the EHu, EHi, ELu, and MHu series, while 
EU, EC, and MHl are included in class Scheuchzerio-Caricetea nigrae. The former is 
divided into three orders. The Empetro-Sphagnetalia fusci comprises all mire expanse and 
mire margin hummock vegetation, classified in the association Empetro-Sphagnetum fusci. 
The ELu vegetation is divided on Sphagnetalia magellanici and Oxycocco-Ericietalia 
tetralicis; the limits between orders mainly set by regional criteria. Within class Scheuch
zerio-Caricetalia nigrae, the M3Hl corresponds to order Caricetalia nigrae, association 
Caricetum nigrae, part of the E3 site-types to order Caricietalia lasiocarpae, and the remai-
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fig. 75. Comparison of the classification system adopted in this work with types of Maimer 
( 1962a). The mire expanse. 

ning mire expanse site-types to order Scheuchzerietalia palustris, alliance Rhynchosporion 
albae. In this alliance, some of the EPC vegetation is classified to Caricetum limosae, the 
remainder to Sphagna tenelli-Rhynchosporetum albae. The separation of communities of 
rank below the association is mainly by dominance of single species. Correspondence 
between site-types and units in this system can therefore in general not be established. The 
system does not provide clear-cut divisions along any of the four gradients here considered. 
Improvements of phytosociological classifications to give better ecological separation of 
types are proposed by Maimer ( 1968). 

BROAD-SCALE PATTERNS: THE NUTRIENT GRADIENT 

Hydrological characterization of the mineral soil water limit 

Five problems relating to hydrological characterization of the mineral soil water limit can 
be identified in the special area. 

(1) Temporal variation. The mineral soil water limit moves temporarily over the mire 
surface. When the water table drops slightly below the compensation level, the horizontal 
flow-rates are strongly reduced (J~rgensen 1929, Maimer 1962a, cf. also Johansson 1974, 
Ivanov 1981). Then the lateral transgression of mineral soil water is strongly restricted 
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Fig. 76. Comparison of the classification system adopted in this work with types of 
Svensson (1965) The mire expanse. 

(Malmer 1962a). The temporal vanat10n of mean depth to the water table in the special 
area indicates that the mineral soil water limit is very rarely reached by mineral soil water. 
In 1980 and 1981 the highest water tables were reached in the autumn. In 1982 the water 
table never reached the highest levels from the previous years, and this year the absolute 
mineral soil water limit was probably not influenced by mineral soil water at any occasion. 
In the special area, the mineral soil water limit is probably most often reached just before 
the mire freeze. Malmer (1962a) describes a different situation at Afdmltmyra, where the 
mineral soil water limit is reached in the spring. This difference is due to the small 
catchment of all laggs and fen soaks at N. Kisselbergmosen; higher water tables in spring 
than in autumn are typical for mires with large catchment and large amounts of snow in 
winter (Damman 1977, 1986). 

(2) Spatial variation. The temporal variation of the mineral soil water limit has a 
counterpart in spatial variation on the mire. In drier periods when lateral movement of 
water is negligible the mineral soil water limit moves towards the fen (Maimer 1962a), 
leaving functionally ombrotrophic sites behind (Elveland 1976). This variation can be 
conceived as a gradient running from the mineral soil water limit to the wet, central parts 
of the fen soak continuously influenced by mineral soil water. The E2 and E3 zones take 
contrasting positions along this gradient, as evident from a comparison of Figs 7 and 29 
with respect to the western, broad fen soak. 

(3) Vertical variation. The curvature of water level contours precludes mineral soil 
water to be transported horizontally beyond the mineral soil water limit. However, when 
lateral transgression of ombrotrophic peat over a minerotrophic substrate takes place, the 
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Fig. 77. Comparison of the classification system adopted in this work with types of 
Fransson (1972). The mire expanse. 
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Fig. 78. Comparison of the classification system adopted in this work with types of 
Fransson ( 1972). The mire margin. 



146 

EHu 

Ell! 

ELu 

ELl 

EC 

Cal luna-Sphagman fuscun-Rm. 

~-
Empe t rum-Sphagnum f uscum
Rm. 
Andraneda-Vaccinwm-Sphag
man fuscum-Rm. 

I 

Kurzhdlmige i.tn-Rm. 
Eigentliche i.tn-Rm. 

Qnbrotrophe Kurz-1 Rimpiartige 

hdlm1ge i.tn. __ J~~:~ balti- ------------

Eriophoru.n w,ginatum- ICurzhdlmige Splagnun pa-
Sphagnum balticum-Schlenken pillosun i.tn. 

SOMMERFELTIA 8 (1989) 

Calluna-Sphagnun <'uscum Rm. 

~-

I 

Sphagrn11·1 compa.ctU1n-v«n. 

Scheuchzeria palustris- Rill1piartige Sphagnun pa- l'bosaane Schlen-
Sphagnun bal ticun-Schlen- pi llosum-i.tn. kenwn. 
ken Scheuchzerid-S(Jhdynurn t.J.-1 l 

ticun-Rimpiwn. 

l=:i:~i~l=· I sum-i.tn. 

Sphagnun Dusenii-Rimpiwn. 

Drepanocladus fluitans-Rimp1wn. 
Oligotrophe 1TOOsarme Runpiwn. (Rhyn
chospora alba-Rimpiwn.) 

Fig. 79. Comparison of the classification system adopted in this work with types of 
Ruuhijarvi (1960). The mire expanse. 

situation is more complex. A site not at present directly influenced by mineral soil water 
may have contact with the minerotrophic peat below through upward capillary movement 
of water (Eurola 1962). This capillary zone may reach a 50 cm vertical extent (Granlund 
1932). As the unilaterally sloping, ombrogeneous parts of the special area have developed 
on soligenous peat (0kland 1989), such a vertical variation cannot be precluded in E 1 areas 
close to the zonal divides. 

(4) Fen windows (Witting 1947, Sjors 1950, Du Rietz 1954, Siegel & Glaser 1987) 
are caused by upwelling of minerogenous water from below a bog. Such an upwelling may 
add to the strong increase in wetness at pos. 06-09 11 in the special area (Fig. 5), 
coinciding with an abrupt increase of the slope of the water table (Fig. 7). The influence 
by mineral soil water is, however, also evident from the curvature of contour lines alone. 

(5) Straight contour lines. In unilaterally sloping mire areas the exact position of the 
mineral soil water limit can not be decided when the transition from concave to convex 
contours is mediated by a straight segment (Malmer 1962a, cf. also Sjors 1948, Du Rietz 
1949, Damman 1986). Then the limit must be conceived as two currents running parallel 
to each other (Malmer 1962a). In the special area, this situation is common. Some aid to 
the establishment of the limit can be obtained by considering the distribution of 
hydromorphological features and subfeatures. 

Theoretically, Thunmark's (1940) definition of the mineral soil water limit (cf. p. 
17) seems clear cut. However, from the discussion of temporal and vertical variation (points 
(1) and (3) above) it appears that the dynamic nature of the limit, at least in actively 
developing unilaterally sloping raised bogs, precludes the concept of the limit as a sharp 
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Fig. 80. Comparison of the classification system adopted in this work with types of Eurola 
( 1962). The mire expanse. 

border. Furthermore, problems (4) and (5) confound the practical application of Thunmark's 
definition to the extent that exact hydrological determination of the mineral soil water limit 
becomes impossible. Accepting the inexactness of the limit, the best approach to a 
hydrological determination is by detailed mapping of the topography of the maximum 
water table, aided by taking the distribution of fine-scale hydromorphological mire 
components into account. 

Correlations between chemical parameters 

The analysis of peat samples points to the existence of one factor complex strongly 
correlated with the differentiation into zones. This complex, consisting of pH, ash content, 
base saturation, and H, with Ca as a less well correlated parameter, conforms very well to 
the nutrient factor complex identified in previous investigations (Gorham 1953, Sjors 1961, 
Maimer 1962a, Sonesson 1970b, Wildi 1977). pH, H and base saturation are logically 
correlated, and act as an integration of several chemical parameters (metallic cations, etc.). 
pH correlates particularly well with the zonal gradient in the poorer end, while ash content 
differentiates better in the richer end. Ash content reflects the relative amounts of 
minerogenous water, as most of the ash is insoluble SiO2 brought from the mineral soil 
(Maimer 1962a, Sonesson 1970b ). 

The only study providing chemical analysis of comparable peat samples (cf. criteria 
for comparability on p. 18) is Maimer (1962a). His values for pH in ombrogenous areas 
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are similar to mine, but at Akhultmyra pH rises more rapidly by minerogenous water 
supply. The ash content varies in a similar manner at Akhultmyra; values in El and E2 
zones correspond to the Eriophorum vaginatum and Narthecium ossifragum zones, while the 
increase from E2 to E3 is parallelled by the transition from Narthecium ossifragum to 
Eriophorum angustifolium zones. 

The small variation along the zonal gradient in the special area, also within the 
minerogenous zones, suggests that both of the E2 and E3 zones correspond to extremely 
poor fen in the system of Du Rietz (1949; cf. Waldheim & Weimarck 1943, Waldheim 
1944). 

The second PCA axis, with high loadings for Mg, partly also Ca, is not related to 
the nutrient gradient. These two bivalent ions are relatively strongly bound to the peat 
colloids (cf. Brehm 1968, Damman 1986), none of them show any concentration to upper 
peat strata (Damman 1978, Damman & Dow ham 1981 ), nor appear to be in short supply 
for the vegetation (Damman 1986). 

The observed Ca and Mg values are less than half of those given by Maimer (1962a) 
from Akhultmyra. The correlation of the mineral soil water limit with a Ca concentration 
of 3.0 mmol dm·3 fresh peat at Akhultmyra does not apply to the special area where all Ca 
values measured are below 2.0. Furthermore, the value of the Ca/Mg ratio is 0.7-0.8 along 
the entire zonational gradient in the special area; these are typical bog values at 
A..khultmyra. However, Vorren (1979b) reported even lower values from mesotrophic sites 
at Fa::rdesmyra, N. Norway. 

K and Na, mobile monovalent ions with strong concentrations to the uppermost peat 
stratum (Damman 1978, 1986), obtain high loadings on the third PCA axis. These ions 
show individualistic behaviour. K concentrations are often lowered near the peat surface 
in the growing season (Anschtitz & Gessner 1954, Maimer & Sjors 1955, Maimer 1962b, 
Damman 1978) due to active uptake in plants (Goodman & Perkins 1968a, 1968b, Damman 
1978, Damman & Dowhan 1981). Na is transported upwards with capillary water, and by 
evaporation of water accumulating in the upper stratum (Damman 1978, 1986). 

The observed Na values are twice those _given by Maimer (1962a), while the K 
values are considerably lower than values from Akhultmyra. 

Characterization of the mineral soil water limit by chemical and physical properties of the 
peat 

The inability of single chemical and physical parameters (of peat or mire water) to be 
useful for characterization of the mineral soil water limit has also been demonstrated by 
Maimer (1962a), Sonesson (1970b), Tolonen and Seppanen (1976), and Tolonen and 
Hosiaisluoma ( 1978). As in this study, Tolonen and Hosiaisluoma ( 1978) observe a strongly 
improved ability to characterize the limit when invoking multivariate trends instead of single 
parameters. 

Four problems relating to the characterization of the mineral soil water limit by 
constituents of the peat can be identified with reference to the special area. 

(1) Large local variation in peat parameters, also demonstrated by Maimer (1962a) 
and Damman (1978). The local variation in peat is greater than in mire water (Malmer 
1962a). 

(2) Small difference between precipitation water and mineral soil water is likely to 
confound the tracing of minerogenous water by chemical means in areas with archaean 
bedrock and small catchments. The investigation area fully conforms to this description. 
This may explain the comparable values for ash content and the far lower pH and Ca 
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values in the special area as compared with Akhultmyra (Maimer 1962a). 
(3) The temporal and spatial variation of the mineral soil water limit (cf. p. 143-

144). At the mineral soil water limit, minerogenous water is added so rarely and in so 
small amounts that it hardly affects the chemical composition of the peat. Furthermore, the 
mineral soil water limit is always reached by minerogeneous water after heavy rain, when 
the minerogeneous character of this water is lost by dilution with rain water. The effect of 
(2) is amplified by (3), and may be the main reason for the minor difference between El 
and E2 in the absence of distinct fen soaks beyond the El-E2 limit (as is the situation in 
most transects). 

(4) Differential flow-rates. In transects across wnal limits, the water flow-rate gradient 
runs parallel to the nutrient gradient. At any time, higher flow-rates are expected to occur 
in areas with concave contours, than in areas with convex contours because of the larger 
catchment area of the former. This higher flow-rate inevitable implies an improved nutrient 
supply to the minerogeneous part of the transect, and amplifies the chemical difference at 
the mineral soil water limit. Thus in transect 1 in the special area, running across a broad, 
wet fen soak, the clear increase in pH, Ca, and ash content is probably because of this 
combined effect. This also explains the mineral soil water limit being less well charac
terized in terms of peat composition in transects across indistinct fen soaks (e.g. T3 and 
T4). 

Higher flow-rates imply better nutrition regardless of the origin of the water (Maimer 
1962b, 1986, Damman 1978, Damman & Dowhan 1981 ), in tum resulting in increased 
growth-rates of the vegetation (Maimer 1962b, Sonesson et at. 1980, Clymo & Hayward 
1982). The increasing flow-rates from the upper to the lower part of a unilaterally sloping 
mire surface, both in ombrogenous and minerogenous mire areas, strongly confounds the 
characterization of the mineral soil water limit by peat properties (Millier 1965, 1976, 
Aletsee 1967). No difference was observed between transects up and downslope in the 
special area (T3 vs T2, T4 vs T5), probably because of the small distance between 
transects. Damman (1986), however, suggests that the nutrient supply may increase by a 
factor of up to twenty down an ombrogenous slope. Lindsay et al. (1985) suggest volume 
of water transported per unit time to be conceived as a direction of variation in addition 
to the gradients normally considered. 

The points discussed above, in particular point (4), make it impossible, even within 
a small area like the special area, to characterize the mineral soil water limit unambiguously 
by properties of the peat or mire water (cf. also Maimer 1962a). Furthermore, it is clear 
from the present study that the hydrological approach to the mineral soil water limit has 
fewer shortcomings than the approach by peat properties. The latter will probably give 
unambiguous contributions to assessment of the limit only in the case of fen windows (an 
example is given by Witting 1948, cf. also p. 146). 

The fen plant limit 

Although the correspondence between the hydrological mineral soil water limit and the 
floristical fen plant limit is relatively good in the special area, numerous examples of 
discrepancies occur. Eight different explanations may apply to deviations of the fen plant 
limit from the mineral soil water limit, the first six relevant to occurrences of fen plant on 
ombrogenous peat. 

(1) Relicts (Sjors 1947, Aletsee 1967). Vascular plants in bogs and extremely poor 
fens mostly reproduce vegetatively (Backeus 1985). Establishment from spores is assumed 
to be rare in bryophytes in these habitats as well (Boatman & Lark 1971, Clymo & Duckett 
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1986). There are good reasons to ascribe this to the higher demands for establishemnt than 
for maintenance (Summerfield 1972, 1973, Harper 1977). The longevity of individuals of 
many bog plants, combined with their ability to clonal growth (Backeus 1985), enables a 
well-established stand to be maintained vegetatively for a long time (even hundreds of 
years) after the site has crossed the mineral soil water limit (Chapman 1964). Such relicts 
are often sterile (Du Rietz 1954), and show reduced vitality of vegetative shoots; examples 
are given by Olausson (1957), Boatman (1961), and Chapman (1964). The most typical 
relict occurrence in the special area is the occurrence of Carex paucif/.ora in the middle of 
the largest ombrotrophic area (example (c) at p. 58). Relict occurrences of this species are 
often noted by other authors (e.g., Ruuhijarvi 1960). The two occurrences of Erica tetra/ix 
and Sphagnum papillosum slightly on the bogward side of the mineral soil water limit 
(examples (a), (b), (f) and (g) at p. 58) may have similar explanations. 

(2) Different nutrition of plants at a site (Ackenheil 1944, Du Rietz 1954). The 
bottom layer is exclusively fed by precipitation, lateral flow of water, and by capillarity. 
As soon as a site has crossed the mineral soil water limit and the acrotelm entirely consists 
of peat formed by ombrotrophic nutrition, access to minerogenous water is cut off. On the 
contrary, vascular plants show considerable variation in root depths (Metsavainio 1931, Du 
Rietz 1954, Bjorkback 1965), thereby allowing for the possibility that plants growing 
together may have fundamentally different nutrition. Several fen plants, e.g. Carex rostrata 
(Metsavainio 1931, Malmer 1962a) and Eriophorum angustifolium (Goodman 1963, 1968) 
have living roots penetrating to more than 1.0 m into the peat. This explains the occurrence 
of Carex rostrata in otherwise typical El vegetation (example (e) at p. 58). Towards the 
border onto mineral soil these species are likely to obtain nutrients directly from the 
mineral soil below (this may explain the scattered occurrences of Carex rostrata and 
Eriophorum angustifolium in otherwise poorer vegetation near the border onto mineral soil). 
Towards the alpine zones, the shallow peat deposits often render the separation of bog and 
fen impossible (cf. Sonesson 1970a). 

(3) Spatio-temporal dynamics (Aletsee 1967). As the mineral soil water limit is 
neither constant in space nor in time, a dynamic fen plant limit is expected. Repeated 
colonization and die-backs result in the typically unsharp limit documented in this study. 

( 4) Response to differential flow-rates. Differential flow-rates result in variable nutrient 
availability within an ombrogenous area (p. 149). Mtiller (1973, 1976) suggests that some 
species, limnobionts, among them Carex limosa and Scheuchzeria palustris, are able to 
establish and grow under ombrogenous conditions given high flow-rates and thus optimal 
nutrition. In the special area, these two species, as well as the similarly distributed carpet 
species Sphagnum lindbergii and S. majus, do not occur in the El zone. This is most 
probably due to the absence of large, wet hollows downslope in the ombrogenous parts of 
the special areas as all these species have been observed in certainly ombrotrophic sites in 
inner 0stfold (0kland 1989, and unpubl.). This absence of suitable conditions for carpet 
species in ombrogenous sites is also reflected in the almost absence of the ElPC and ElPLI 
site-types from the El zone (cf. pp. 87, 95-96). Increased flow rates do not only imply 
improved nutrient availability, but also better oxygenation (Havas I 961, Aletsee 1967, 
Armstrong & Boatman (1967), and removal of toxic metabolites by oxidation (Rutter 1955, 
Gore & Urquhart 1966, Crawford 1983). 

(5) Response to nutrient enrichment by animals (Aletsee 1967, Mtiller 1973, 1976). 
Mtiller (1976) coins the term coprobiont for species occurring in ombrogenous areas that 
are actually dependent on nutrient enrichment by animals. In the special area, the 
Splachnum spp. on elk's faeces are typical examples (cf. Fig. 28). 

(6) Response to differential peat mineralization rates (Aletsee 1967, Mtiller 1965, 
1976). Stagnant peat growth leads to increased mineralization of peat and accumulation of 
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nutrients in the superficial peat layers (Damrnan 1978, Damman & Dowhan 1981). Such 
stagnant peat is frequently encountered in eroded areas, in the mire margin, and on the mire 
expanse of bogs with cessation of vertical height growth (Damman 1978). Mtiller (1976) 
terms species restricted to marginal (but ombrogenous) parts of bogs kremnobionts, and 
mentions many of the typical mire marginal species (D-group 3) in the special area as 
belonging to this group. He further maintains that the kremnobionts are less demanding than 
the limnobionts, and that the habitat of the limnobionts is included in that of the 
kremnobionts. This investigation shows the carpet species of D-group 5 and the mire margin 
species of D-group 3 to have mutually exclusive distributional patterns. Furthermore, no 
species of the mire margin appears to enter the eroded areas. The concept of kremnobionts 
thus does not improve the understanding of the fen plant concept in this area, and appears 
to rest on a confounding of the mire expanse - mire margin and nutrient gradients. The 
conditions responsible for the differentiation along the mire expanse - mire margin gradient 
are discussed on pp. 152-153. 

(7) Local vertical variation in peat. Hummocks and adjacent hollows differ strongly 
with respect to pH, nutrient concentrations, water availability, etc. (Maimer 1962a, Damman 
1978, cf. p. 155). Hummocks are situated above the maximum water level, and are 
therefore excluded from nutrient addition by surface flow. The majority of fen plants are 
restricted to carpets and lawns (0kland 1990a, 1990b ). Thus, at a fine scale, an "upper fen 
plant limit" (Maimer 1962a) often occurs on the hummocks. This is reflected by (a) the 
frequent occurrence of Sphagnum papillosum in the lawns of less distinct fen soaks, while 
the adjacent hummocks lack fen plants, (b) the larger difference in mean median distance 
to the water table from carpet to hummock in the El than in the E2 zonation, and (c), the 
increasing frequency of sample plots in the E2 zone without fen plants from carpet to 
hummock. Northwards, this differentiation is carried to the extreme in stable mixed mires 
with large, ombrogenous kermis separating minerogenous rimpis (Ruuhijarvi 1960, Nress 
1969, 1970). 

(8) Absence by chance factors. Random factors associated with the spatio-temporal 
dynamics of populations may be responsible for the occasional absence of fen plants from 
fen sites close to the mineral soil water limit (compare point (3) above). 

The fen plant limit is not sharp in the investigation area, except where the bog slope 
meets the lagg. An indistinct fen plant limit associated with a diffuse mineral soil water 
limit is noted by Sjors (1948), Maimer (1962a), and Fransson (1972), inter alia. Contrasting 
opinions are expressed on the importance of the fen plant limit; from Du Rietz (1949, 
1954) considering this limit a main border in mire vegetation, to Mtiller's (1973, 1976) 
characterization of the limit as a rather senseless concept. 

In the special area, the nutrient gradient is a continuous response to the gradual 
fading of mineral soil water supply from fen soak to bog. By detailed hydrological mapping 
it is possible to distinguish a mineral soil water limit; conceivable as a wne, not a sharp 
limit. Even though this limit is confounded by variation along other gradients ( water flow
rates, mineralization rates), it is clearly reflected in more species with nearly coincident 
distributional limits towards the bog. Thus the concepts of fen plant and fen plant limit are 
useful if they are based on detailed hydrological determination of the mineral soil water 
limit (cf. Maimer 1962a). The opposite procedure, to approach the (sharper) mineral soil 
water limit by the (more diffuse) fen plant limit should be avoided due to the many pitfalls 
(the eight points above, in addition to the problems involved in hydrological assessment of 
the mineral soil water limit). 
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BROAD-SCALE PATTERNS: THE MIRE EXPANSE - MIRE MARGIN GRADIENT 

The mire expanse-mire margin transition in the special area is characterized by a gradual 
increase in height and density of Pinus sylvestris, accompanied by large shifts in the species 
composition of the field and bottom layers. Pinus sylvesrris has a horizontal rooting system 
with mycorrhizae (Melin 1917, Metsavainio 1931, Sjors 1948), and is vulnerable to 
waterlogging (Sjors 1948, Crawford 1983). The following differences between the EHu and 
MHu series explain the restriction of pine trees to the latter: (1) the higher range of depths 
to the water table in M than in E (mean median depths to the water table are similar), and 
the associated higher maximum depths, and (2), the restriction of M zones to sites with a 
small catchment, strong slope, or both, giving shelter from surface water flow or providing 
good run off conditions (Sjors 1948, Ivanov 1981, 0kland 1989). Furthermore, the 
increasing areal importance of Pinus bog forests towards less humid climates accords with 
the above observations (cf. 0kland 1989). 

The gradual transition in the tree layer is followed by gradual transitions in the field 
and bottom layers. The following conditions may be responsible for the transitions: (1) The 
aeration of the surface peat (as for Pinus; Sjors 1948, 1950). (2) The shade (and litter) from 
Pinus (Sjors 1948, Elveland 1976). (3) The lower amplitude of microclimatic variation in 
the mire margin (Firbas 1931, Dierssen 1982, Rydin 1984). (4) The lower peat depth 
(Heikurainen 1953, Ruuhijarvi 1960, Elveland 1976). (5) Chemical differences related to 
stagnation of peat growth and subsequent increase in mineralization of the surface peat 
(Valmari 1956, Maimer 1962a, 1986, Damman 1978, Damman & Dowhan 1981). (6) Higher 
interspecific competition in the mire margin (Sjors 1948). 

Point (6) has to be a secondary effect of some primary factor increasing favourabil
ity for plant growth in the mire margin, and will not be further considered here (see 0kland 
1990b). Point (3) is strongly correlated with (2), and point (4) with (1) by promoting 
subsurface run-off. The importance of (5) has been repeatedly emphasized (see references 
above). However, Maimer (1962a) presents closely similar values of K, Na, Ca, and Mg 
in the wooded bog (corresponding to the Ml zone) and in the Eriophorwn vaginatwn zone 
(corresponding to El), and Damman (1978) shows higher Ca, P, and N, but lower K in a 
similar comparison of bog areas. The latter may be explained by increased mineralization 
following stagnant peat growth (Damman 1978, Damman & Dowhan 1981). Point (5) is at 
odds with the currently held view that K is the restricting nutrient for ombrotrophically 
growing plants (cf. Maimer 1962b, 1986, Goodman & Perkins 1968a, 1968b, Damman 
1986). However, this point may be applicable to the M2 and M3 zones. The available 
material is too sparse to allow further speculations. The first two points; the hydrological 
conditions and the shade produced by the tree layer, together appear to be responsible for 
the differentiation into E 1 and M 1 zones. The better aeration of the surface peat is 
important for the mycorrhizal Vacciniwn spp. (Metsavainio 1931, Sjors 1948, 1950) and 
Empetrwn nigrwn (Bell & Tallis 1973, 1974), while the photophilous Calluna vulgaris 
prefers gaps. Several species with optimum in mire expanse habitats are restricted to 
Sphagnwn fuscwn patches when they occur in the M zones, e.g., Andromeda polifolia, 
Drosera rotundifolia, Calypogeja sphagnicola, Kurzia paucijlora, and Mylia anomala. 
Sphagnwn fuscwn has a far better water-holding capacity than the co-occurring species 
owing to the shoot arrangement (Vitt et al. 1975, Silvola & Aaltonen 1984, Rydin 1985, 
Wallen et al. 1988), and is photophilous (cf. Hayward & Clymo 1983). The combination 
of high demands for moisture, high radiation, and small amounts of deposited litter appear 
to restrict these species from the dense Pinus and Vacciniwn stands (where the bottom 
layer is poorly developed). The relative importance of light and peat aeration thus appears 
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to be variable among the species, with light (and litter) being the most important factor for 
the bottom layer and the smaller plants of the field layer, aeration the more important for 
the dominant dwarf-shrubs. 

FINE-SCALE PATTERNS: THE GRADIENT IN DEPTH TO THE WATER TABLE 

Seasonal and local variation 

The overall shapes of one and three year cumulative probability distribution functions for 
depth to the water table are invariant over the special area. The sigmoid curves closely 
resemble curves described from other mires (Maimer 1962a, Johansson 1974, Wildi 1977). 
Curve shapes differ more strongly between years than between site-types, indicating the 
greater importance of climatic factors than peat properties for the seasonal variation in depth 
to the water table. The existence of a distinct compensation level (cf. Conway 1949, Rutter 
1955, Maimer 1962a, Wildi 1977, Boatman 1983) depends on an adjustment between 
addition and run-off of water (Malmer 1962a) so that extreme levels are of short duration 
(Damman & Dowhan 1981). This investigation confirms the observation of Malmer (1962a) 
that a distinct level occurs, to which the water table rises every time a certain, high amount 
of precipitation is added. This level is close to the upper decile of the cumulative 
distribution, ea. 2 cm below the minimum depth to the water table. The minimum depth 
is only reached after extreme rain, not even necessarily once a year. The curves (for 
different years and sites) are closely similar in their upper part, the variation between years 
is mostly with respect to the duration of high distances to the water table. The occurrence 
of highly asymmetric curves in 1982 (extended duration of high distances) depends on 
extreme drought; Johansson (1974) observed similar curves during four consecutive years 
of study on Komosse, S. Sweden. Drought periods like that occurring in 1982 rarely occur 
more often than once in twenty years, so that the maximum depth to the water table this 
year is probably close to the absolute maximum. 

The simple modelling of climatic influence on variation in depth to the water table 
gives good insights into the relative importance of different factors on water table 
fluctuations. Amount of precipitation is by far the most decisive factor, as suggested by 
Maimer (1962a, 1986), Damman & Dowhan (1981), Boatman (1983), and Lindholm & 
Markkula (1984). The next important factor is position of the water table at the start of a 
time interval. The operation of these two factors can only be understood by simultaneous 
consideration. The response of a dip well to addition of an amount of water is determined 
by the active porosity of the peat, that is, the relative volume of unfilled pores in its 
immediate surroundings (Sjors 1948, Boelter 1964, 1969, Ivanov 1981, Clymo 1983); the 
higher active porosity, the lower response. 

The active porosity decreases with increasing degree of humification, that is from 
carpet to hummock, and with increasing peat depth. Similar responses are predicted by 
removal of water, e.g., by evaporation (see the references quoted above). This explains the 
following observations : ( 1) The higher range of depths to the water table in mire expanse 
hummocks in a hummock-dominated than in a mixed hummock-hollow area. (2) The higher 
range of depths to the water table in mire margin than in mire expanse sites. (3) The 
stronger decrease in depth to the water table by addition of a specified amount of 
precipitation, the higher the initial depth to the water table (also observed by Malmer 
(1962a) and Lindholm & Markkula (1984)). The response function of a peat profile with 
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a specified depth to the water table to addition of water is described by the coefficient of 
magazination (Johansson 1974) or the layer coefficient (Ivanov 1981); both expressing 
vertical variation of active porosity of the peat. 

Precipitation the two days before recording the depth to the water table is strongly 
correlated with run-off (cf. Johansson 1974), thus reducing the effect of large amounts of 
precipitation at mean depths to the water table below the compensation level. The low 
importance of water need (an expression of evaporation) must be due to the relatively low 
amplitude of daily mean temperatures during the ice-free season. Effects of this factor is 
observed at large depths to the water table. Increased temperatures explain the acceleration 
of rates of increase in depth to the water table observed in dry periods in 1981 and 1982. 
Similar observations are made by Maimer (1962a). 

In spite of the very high multiple correlation coefficient, the linear regression model 
does not correspond to the mathematical model for water exchange in mires developed by 
Ivanov (1981); who gives the following relationship between P, E (evaporation), R (run-off), 
L (the layer coefficient, a function of cumulative probability, P), and W (change in water 
storage) within a specified time interval: 

W=P -E-R 

As 

we obtain the equation 

1 = Lp·
1 (P -E - R), 

indicating that the position of the water table is acting to determine the amplitude of the 
reaction by its direct effect on E, and R. As Lp for a large mire area (as, for instance, the 
special area) is a most complex function, the available data from the special area could not 
be fitted into Ivanov's model without further work on peat porosity. Nevertheless, the 
simple model used was able to demonstrate the relative importance of the parameters in 
Ivanov's model. 

Estimation of characteristic levels of cumulative probability distribution functions 

The similarity of the shapes of one year cumulative probability distribution functions for 
P < 0.75, the high correlation of P0, P 10, K, and P50 (partly also P90), and the low variance 
of the estimators for these characteristic levels based on one or two observations, indicate 
that (1) if the one year cumulative probability distribution for a site is known, one 
observation at median or lower distance to the water table is sufficient for a reliable 
estimate of the four characteristic levels mentioned, and (2) one observation at relatively 
high water table is sufficient for a reliable ordering of sites according to median or 
minimum distance to the water table (as done by Vitt & Slack 1984, Kenkel 1987, Wallen 
et al. 1988). The absolute maximum depth to the water table (and hence the range) can 
hardly ever be exactly defined, and cannot be reliably estimated from few observations as 
argued by Wildi (1977). The low correlation between maximum depth and the other 
characteristic levels points to the importance of long-term recording if reliable cumulative 
distribution functions are required (cf. Malmer 1962a, Ivanov 1981). 
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Relationship of the series to depth to the water table 

Characterization of limits between series 
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The existence of an upper hummock level situated well above the maximum water table, 
conforms with results obtained by Malmer (1962a) for the Empetrwn nigrwn variants of 
the Sphagnwn rubellwn series. The considerable decrease in mean median depth to the 
water table in the EHu series from the El to the E2 zone also accords with Maimer's 
(1962a) results. This is likely to be due to the higher porosity, and hence a higher ability 
for capillary rise of water in the E 1 zone (Malmer 1962a). 

The occurrence of the EHi series from just above the maximum water table also 
accords with Maimer _(1962a). Occasionally, the ice level in spring is above the Lu/HI level 
(cf. Osvald 1923, Maimer 1962a, Damman & Dowhan 1981). The position of the limit, 
relative to the water table, was not specifically determined. Comparison of values for 
minimum distance to the water table in the Lu and Hl series suggests that this limit 
between series is situated at 1-3 cm minimum distance, while Maimer (1962a) found a 
close correspondence between the Calluna limit and the maximum water table. 

The ELu series is situated close to the minimum depth to the water table, slightly 
above the Trichophorwn cespitoswn variants of the Sphagnwn magellanicwn-papilloswn and 
S. tenellwn series (Malmer 1962a). This series is characterized by inundation of the root 
layer after moderate rainfall and by aerated peat most of the season (cf. Sjors 1948, Malmer 
1962a). 

The bottom layer of the EU series is covered by water for ea. 10% of the season 
and is thus inundated after every moderate rainfall and with considerable duration of an 
inundated root layer (cf. Maimer 1962a). 

The EC series is approximately level with the compensation level (cf. Malmer 1962a). 
This investigation does not suggest considerably lower range of depths to the water table 
in the C than in the Ll series, as expected from the often quoted quagmire-like nature of 
the carpets (Sjors 1948, Maimer 1962a). This partly results from the rareness of floating 
carpets in the special area (restricted to a few large hollows far north in the area), rendering 
the material from the EC series less representative, and from the occurrence of non-floating 
carpet vegetation (the EPC site-types). 

Chemical parameters correlated with the gradient in depth to the water table 

Obviously, the water table gradient gives rise to variable aeration and firmness of the peat 
(Sjors 1948, Maimer 1962a). Less obvious correlated parameters are: 

(1) Redox potential. A close correspondence between permanent waterlogging and 
reducing conditions is demonstrated by Maimer ( 1962a), Persson (1962), and Boatman 
( 1983). Malmer ( 1962a) demonstrates a high variance of redox potentials in each series, but 
with a marked trend towards higher redox potentials in hummocks. 

(2) pH decreases from hollow to hummock by up to 1 unit (Maimer 1962a, Vitt et 
al. 1975, Pakarinen 1979). 

(3) Nutrient availability is often considered to decrease from hollow to hummock 
(Maimer 1962a, Johnson 1977a, Pakarinen 1979). However, Damman (1978) shows that this 
relationship is more complex: Fe, Al, and Zn accumulates in the zone of periodic 
inundation, Mn and K reach highest values in hummocks, while most of the remaining 
cations reach higher values in hollows or show no significant difference. 
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The intensity of disturbance along the gradient in depth to the water table 

The pattern of variation in area covered by bare peat (Tab. 8, Fig. 68) must result from 
variable intensity of destabilizing factors (local catastrophic events) along the gradient in 
depth to the water table and/or differential vulnerability of different taxocenes to such 
events. Two features are be particularly emphasized: (1) the increasing areal importance of 
bare peat from upper lawns to carpets,and (2) the high areal importance of bare peat at the 
level of the EHi series. 

Local catastrophic events in hollows. Bare peat appears locally as a result of several 
processes. 

(1) Water erosion. The likelihood of water erosion increases with increasing length 
of the inundated period (Sjors 1947, Foster et al. 1983). The erosive power of water is 
particularly high at high water tables (Backeus 1985), as demonstrated by Osvald (1923), 
Vorren (1979), and 0kland (1989). The somewhat more strongly fluctuating water tables 
in the El than in the E2 zone may, in part, explain the higher areal importance of bare 
peat in hollows in the former. In carpets, or in lower lawns after long periods of 
inundation, erosion of Sphagnum mats may be brought about by redistribution of floating 
shoots (Aartolahti 1965, Boatman & Tomlinson 1977, Boatman 1983). Variable intensity 
of water erosion is probably the most important single factor for the explanation of the 
pattern of bare peat distribution in hollows. 

(2) Ice erosion. The ice level extends vertically to the Lu-HI limit, or occasionally 
slightly higher (this paper, also see Osvald 1923, Maimer 1962a, Damman & Dowhan 
1981 ). The mechanism is described in detail by Auer (1920), Ruuhijarvi (1960), and 0kland 
( 1989). Ice erosion is considered most severe in carpets (Maimer 1962a). 

(3) Methane release. Methane produced by catotelmic peat decomposition has a low 
solubility in water and is therefore lost from the peat surface as gas bubbles (Clymo 1984). 
The gas bubbles repeatedly follow the same lines of weakness in the peat, and are normally 
released at the locally lowest situated parts of the mire surface. They also include 
catotelmic peat remnants that by redistribution on the peat surface near the orifice may 
impose a constant risk of burial upon the bottom layer residents (Garns & Ruoff 1929, 
Aario 1932, Aartolahti 1965). 

(4) Corrosive oxidation of wet surfaces (Sjors 1961, 1965). 
(5) Drought. Lawns (and carpets) dry out rapidly in periods with warm weather and 

low precipitation (pp. 93, 112). 
(6) Parasitism by fungi. The observed necrotic Sphagnum patches associated with 

the occurrence of the fungus Tephrocybe palustris is due to parasitism (Redhead 1981). 
(7) Trampling by birds and moose (Pakarinen 1978). Variable intensities of water 

(and ice) erosion are probably the most important single factors affecting the pattern of bare 
peat distribution in hollows. 

Local catastrophic events in hummocks. Water and ice do not affect the bottom layer 
of hummocks directly. The most important agents bringing about the occurrence of bare 
peat are: 

(1) Fluctuations in the environment, in particular drought (cf. Osvald 1923, Vitt et 
al. 1975). Drought selectively affects the different taxonomic groups. Hepatics are probably 
more strongly vulnerable to long periods of drought than are Sphagnum, and obviously 
more vulnerable to drought than lichens (cf. Clausen 1952, Kappen 1973, Ahti 1977, 
Proctor 1982). The humid climate in the investigation area is favourable to hepatics, making 
this group able to undergo ecesis on intact Sphagnum peat and even dominate patches in 
the EHi series. However, drought selectively kills hepatics, leaving patches of bare peat 
covered with a crisp surface. The lower area covered by bare peat in the EHu series is 
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likely to be due to the dominant position of lichens there. 
Other kinds of destabilizing factors occur, but have minor importance. Worthy of 

mention are (2) wind and frost action (Osvald 1923, Eurola 1968, Sonesson 1970b), (3) 
trampling by large animals (Schmeidl 1977, Pakarinen 1978), and (4) destruction by ants 
(Booberg 1930, Fransson 1972), and (5) destruction by Jwney buzzards (Maimer 1962a). 

The vascular plants 

The distribution of vascular plant species in the special area according to distance to the 
water table demonstrates distinct upper and lower limits along this gradient. In both cases, 
these sets of limits can be interpreted as responses to external factors. 

Lower limits. Empetrum nigrum, restricted to well-aerated sites, is strongly sensitive 
to waterlogging (Bell & Tallis 1974). Similar observations exist for Calluna vulgaris 
(Bannister 1964a, Wallen 1987), but its tolerance to low distances to the water table is 
obviously higher in this case. Erica tetra/ix, Ru.bus chamaemorus, Carex pauciflora, and 
Scirpus cespitosus, all having a marked lower frequency limit at the Lu-LI transition, have 
a demonstrated moderate tolerance for intermittent waterlogging (cf. Sjors 1948, Maimer 
1962a, Bannister 1964a). These species all possess mycorrhizae, lack root aerenchyma, or 
both (Metsavainio 1931, Sjors 1950, Maimer 1962a, Bannister 1966, Clymo & Hayward 
1982). 

Upper limits. The coincident upper limits of Drosera anglica, Rhynclwspora alba, 
and Scheuchzeria palustris (at the LI-Lu transition) indicate susceptibility to drying-up (Sjors 
1948, Maimer 1962a). These species have optima in carpets, have deep roots with 
aerenchyma, and lack mycorrhizae (Metsavainio 1931, Sjors 1950). That the upper limits 
of Erica tetra/ix, Carex pauciflora, and Scirpus cespitosus are due to drought sensibility is 
demonstrated by Bannister (1964b) and Boatman & Armstrong (1968). 

The most important ecological borderline affecting vascular plants appears not to be 
the upper limit of inundation, the Calluna limit, as maintained by Du Rietz (1949), Maimer 
(1962a, 1986), and Fransson (1972), nor the limit between carpets and lawns (Sjors 1948). 
Instead, the Lu-LI limit, corresponding to the limit of frequent inundation (after moderate 
rain) should be emphasized. This is the marked frequency limit of a large number of 
species, and corresponds to the shift from dominance of species with mycorrhizae (and 
mostly without aerenchyma) to species without mycorrhizae, but possessing aerenchyma. 
The adaptive significance of root aerenchyma in permanently water-logged sites is the 
oxidation of toxic substances by diffusion of 0 2 from the roots into the surrounding 
reducing environment (Armstrong & Boatman 1967, Bell & Tallis 1973, Boatman 1983, 
Crawford 1983). 

The bottom layer 

The sequence of drying up of the bottom layer during prolonged periods without 
precipitation demonstrated during the summer of 1982; first RLu and RLI (Splulgnum 
tenellum), then S. cuspidatum carpets followed by PLu and PLI, and, lastly, hummocks, 
supports the view of Rydin (1985) and Andrus (1986) that the hollows are drier than the 
hummocks, seen from the point of view of the Splulgnum spp. The dryness of the habitat 
is a function of the active porosity of the peat (cf. p. 153), as resulting from differential 
abilities of Splulgnum spp. with contrasting morphologies to capillary rise of water 
(Overbeck & Happach 1957, Clymo & Hayward 1982, Rydin 1985). 

The upper limits of the Splulgnum spp. towards the hummocks are often sharper than 
the lower limits, a feature particularly pronounced in the two species that most easily dry 
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out· S. tenellum and S. cuspidatum (Tab. 7). No species shows such sharp lower limits. 
Thi's is in accordance with the current view that the upper limit of Sphagnum spp. is set 
by physiological tole- ranee, while the lower limit is set by interspecific competiti- ~n as 
mediated by length growth rate or production (Clym~ & Red~way _197~, Rydm _& 
McDonald 1985, Andrus 1986, Rydin 1986). The rattonale behmd this view and Its 
implications is explaned in detail and elaborated further _by 0kl~d ( I ?90b ). Th~ reasons 
for the zonation of lichens and hepatics, and the complex mterrelat10nsh1ps of species along 
the gradient in depth to the water table, are also discussed further by 0kland (l 99~b ). . 

The importance of variable intensity of destabilizing factors along the gradient m 
depth to the water table for relations between taxonomic groups and small-scale successions 
in the bottom layer is also discussed by 0kland ( 1990b ). 

Relationship of the subseries to depth to the water table 

The observed differences between subseries with respect to median depth to the water 
table are consistent with the view of Maimer ( 1962a) that this differentiation is not due to 
differences in water table conditions. On the contrary, these differences may be explained 
by invoking successional relationships between site-types (Maimer 1962a). The areal 
importance of the subseries, as indicated by the classification into vegetation complexes, 
shows strong correlation with the broad-scale variation in water supply. I will consider these 
aspects in turn, starting with the differentiation of subseries. 

The carpet series. In this study, no consistent difference in depth to the water table 
was observed between the subseries. This contrasts with the observations of Maimer (1962a) 
on Akhultmyra where mud-bottoms tend to occur at lower relative levels than carpets, and 
the suggestion of Dierssen (1982) that carpets dominated by hepatics experience more 
fluctuating water tables and more severe summer drought than Sphagnum-dominated carpets. 
The complex mechanisms involved in development of mud-bottoms from carpets are 
discussed by 0kland ( 1989). 

The lawn series. The RLl and RLu subseries occur at slightly lower mean median 
depths to the water table, compared to the PLl and PLu subseries. This suggests that 
Maimer's (1962a) statement that these vegetation types do not differ with respect to depth 
to the water table is in need of amplification. According to Maimer ( 1962a), cf. also p. 
156, the RLl subseries is strongly exposed to ice pressure and erosion due to the firm 
substrate and the occurrence in sites with higher range of water table fluctuations. This 
study does not show any such differences between the subseries unrelated to zone (cf. p. 
73), and indicates that the fine-scale differentiation of lawns into subseries is primarily a 
consequence of biological interactions of species, as suggested by Malmer (1962a). The 
occurrence of relicts of lower series in the P subseries, and of higher series in the R 
subseries, suggests that the species, at least the vascular plants, have more restrictive 
demands for establishment that for maintenance. The biological aspects of differentiation 
into subseries are further discussed by 0kland (1990b). 

The hummock series. The differences between the PHu and RHu, as well as the PHI 
and RHl subseries with respect to median depth to the water table are small relative o the 
variation within subseries. This accords well with the observations in this, as well as other 
studies (Osvald 1923, Sjors 1948, Foster 1984, Foster & Glaser 1986) that reciprocal 
transitions between the hummock subseries occur frequently. 
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Relationship of the vegetation complexes to depth to the water table 

The marginal complex is restricted to water divides and sites sheltered from influence of 
soligenous water, and occupies the parts of the E 1 zones with the highest range of water 
tables. High distance to the water table over large areas is necessary for the development 
of the marginal complex (cf. Osvald 1923, Maimer 1962a). 

The fen regeneration complex and the Rhynchospora-rich regeneration complex show 
characteristic, reciprocal distributions in the special area (Fig. 69, pp. 136). The differen
tiation of the complexes can only be resolved by considering the differences in vegetation 
and ecological conditions between them. Vegetational differences include: (1) The 
dominance of PL site-types in the fen regeneration complex and RL site-types in the 
Rhynchospora-rich regeneration complex. (2) The lower importance of hummocks, in 
particular the RH subseries, in the fen regeneration complex. (3) The strongly lowered 
importance of hepatics in the R subseries towards the E2 zone, combined with increased 
relative importance of Sphagnum tenellum in the RL site-types (Tabs 24 and 31). (4) The 
strong decrease in areal importance of bare peat spots in the RL site-types towards the E2 
zone. The most striking difference in ecological conditions relates to water supply and water 
flow-rates (cf. p. 149). This is shown in the areal importance of carpets; much higher in 
the fen soaks and areas with regeneration complex (compare Figs 5 and 69). The 
distribution of Sphagnum compactum and S. molle on one hand, and Carex limosa, Scheuch
zeria palustris, Sphagnum lindbergii, and S. majus on the other, show distinct affinities to 
the Rhynchospora-rich regeneration complex and the fen regeneration complex parts of the 
E2 zone, respectively. 

It has previously been shown that high water flow-rates are associated with a better 
nutrient supply (p. 149) and a less variable range of the water table, at least along the 
western fen soak (Fig. 64). This lends some support to the view of Fransson (1972) that 
mire surfaces with an abundance of Rhynchospora alba and Sphagnum tenellum (the ElRLl 
and E2RL1 site-types) depend on periodically strong variability of the water supply; 
abundant supply in spring (and autumn), and desiccation, at least in some summers. The 
common opinion that Sphagnum compactum and S. molle depend on strongly fluctuating 
water tables (Waldheim 1944, Ruuhijarvi 1960, Fransson 1972) further accords very well 
with the almost total restriction of these species to those parts of the E2 zone with the 
Rhynchospora-rich regeneration complex (p. 33). The fluctuation of depth to the water 
table in the RL and PL subseries does not, at a first glance, lend support to this explanation 
(pp. 73, 158), but when taking broad-scale variation into account, the agreement is better. 
It has been shown that the tendencies for stronger water table fluctuations, stronger response 
to a given amount of precipitation, and a more firm peat, are more pronounced in the El 
than in the E2 zone (p. 73). Thus it is most likely that the differentiation of the fen 
regeneration complex is due to differences in water supply. The vegetational differences 
may be brought about by the differential frequency of catastrophic events in different water 
regimes, as discussed on pp. 156-157. Support for this comes from the fact that the 
occurrence of a regeneration complex in true ombrogenous sites in other mires (Osvald 
1923, Du Rietz & Nannfeldt 1925, Maimer 1962a) appears to be closely connected with 
wet parts of large bogs, often the distal areas with ample water supply and small water 
table fluctuations (cf. Osvald 1923, Damman 1986). Thus the clear-cut separation of the two 
complex types along the nutrient gradient is a result of the coincidence of the water 
flow-rate and nutrient gradients in the special area. Such a coincidence is expected in areas 
where strong soligenous water supply restricts bog development (0kland 1989). 

The erosion complex. The erosion complex apparently has developed in an area with 
abundance of carpets (and pools?). This is suggested from the low abundance of hummocks 



160 SOMMERFEL TIA 8 ( 1989) 

in, and south of, the erosion area (Fig. 5), and the apparent expansion of the erosion area 
into the very wet areas to the southeast. The pathway leading to erosion is described by 
0kland (1989) as "erosion by oversaturation". 

Successional relationships in the two regeneration complexes 

The observed transitions within hummocks of the Rhynclwspora-rich regeneration complex 
are consistent with the short-cycle regeneration of hummocks (0kland 1989), well 
documented by stratigraphic evidence (Tolonen 1971, 1980). Apparently this takes place all 
over the area where ElRH site-types are quantitatively important. Furthermore, the relative 
sparsity of observed hummock-hollow transitions in the R subseries outside small, isolated 
hummoks or along margins of larger hummocks (cf. Malmer 1962a), lends support to 
rejection of the theory of cyclic regeneration (von Post & Semander 1910, Osvald 1923) 
as a general explanation for bog regeneration (Maimer 1962a, Backeus 1972, Barber 1981, 
Wallen et al. 1988, 0kland 1989). This is also supported by the apparent stability of 
mudbottoms. The biological mechanisms involved in short-cycle regeneration of hummocks 
are discussed by 0kland (1989, 1990b), pointing to the importance of hepatics for 
vegetation dynamics. The suggestion of Osvald (1923) that the Rhynclwspora-rich 
regeneration complex develops from the stagnation complex apparently does not hold true 
for the special area. As the RL subseries overlies firm peat with an abundance of 
intervowen roots, regressive development from hummocks is more likely than progressive 
development from mud-bottoms. This is supported by observations in the field (pp. 103, 
112), and accords with the theory of regressive development of bog patterns (Aartolahti 
1965, 0kland 1989). In contrast to the general opinion that Sphagnum tenellum represents 
a regressive stage in mire development, Fransson (1972) considers that bogs dominated by 
the Rhynchospora-rich regeneration complex are strongly regenerative. This should be tested 
by growth measurements. 

The fen regeneration complex in the E2 zone of the special area differs from that 
described from bogs by Osvald (1923) and Maimer (1962a) by the overriding importance 
of the P subseries. The small area covered by RH and RL subseries is an indication that 
bog growth takes place by a process mainly involving P vegetation, and that differential 
growth rates at different relative levels alone controls development. Ample water supply and 
high water flow-rates increase oxygenation of the acrotelm, enhance the nutrient supply (cf. 
p. 149) and promote production (Maimer 1962b, Sonesson et al. 1980, Clymo & Hayward 
1982). However, the relative decomposition rates are probably increased even more, as these 
productive sites rest on more shallow peat (Damman 1979, 0kland 1989). High decomposi
tion rates, particularly at sites with high median depth to the water table may account for 
the frequent levelling out of the surface in the fen regeneration complex in the special area. 
In contrast, the hydrological conditions of the Rhynclwspora-rich regeneration complex must 
result in much lower decomposition rates, strongly disfavouring species adapted to high 
growth rates under permanently good water supply such as Sphagnum magellanicum and 
S. papillosum (cf. Pedersen 1975, Gaberse:ik & Martincic 1988, Wallen et al. 1988) while 
favouring S. tenellum. The strongly contrasting quantitative importance of hepatics in the 
two complex types suggests that this group plays an important role in the dynamics (cf. 
also 0kland 1989). This will be further discussed by the treatment of regional variation 
in vegetation (0kland 1990c). The biological mechanisms involved are further discussed by 
0kland ( 1990b ). 

The transitions involved in successions in mires occur on a very fine scale (Tolonen 
1971, Schmeidl 1977, Barber 1981). The only way to establish the extent and rate of 
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successional transitions is by long-term studies in permanent plots (Du Rietz 1932, Schmeidl 
1977, Rydin 1986). 

THE POSITION OF NORTHERN KISSELBERGMOSEN RELATIVE TO REGIONAL 
VARIATION 

The position of the vegetation of the special area will be treated briefly by comparison with 
other studies. 0kland (1990c) treats regional variation in SE. Fennoscandian mire vegetation 
in detail. 

Fen plants 

The group of species characterizing the E2 zone in the special area contains species 
frequently entering bogs in SW. Sweden (Erica tetra/ix, Sphagnum papillosum) or in the 
north (Carex limosa, Scheuchzeria palustris, Sphagnum lindbergii, S. majus, and 
Drepanocladus jluitans), cf. Sjors (1948), Olausson (1957), Malmer (1962a), and Fransson 
(1972). The species-poor flora of the bog areas (actually a southeastern trait, cf. 0kland 
1989), is caused by the small catchment of the bog segments, the sparsity of the carpet 
level, and the corresponding absence of the northern limnominerobiontic fen plants ( cf. 
Millier 1976). The presence of Odontoschisma sphagni in bogs is a southwestern trait. 

Vegetation 

Carpets. The species-poor bog carpets accord well with the southern to southeastern types 
(cf. Malmer 1962a). The rich water supply and partly high water flow rates of the E2 and 
E3 zones give these site-types a prominent northern impression. 

Lawns. The vegetation of bog lawns, dominated by the ElRL site-types (and charac
terized by the Rhynchospora-rich regeneration complex) has a humid, but species-poor 
tendency. Vegetation of this kind, with low importance of the P subseries and high 
importance of Sphagnum tenellum, appears to have an optimum in the humid part of the 
Southern Boreal zone, as judged from records in Fransson (1972). The E2 and partly also 
E3 zones show a high importance of suboceanic, partly also southwestern species; Erica 
tetra/ix, Sphagnum compactum, S. molle, and presence of Odontoschisma sphagni. Northern 
lichens are also prominent in the lawns. The importance of water table fluctuations for the 
suboceanic species composition of lawns is discussed by Waldheim (1944) and Malmer 
(1962a). 

Hummocks. The high importance of hepatics and lichens is a feature of humid areas 
(0kland 1989). The vegetation of the ElPH subseries comes close to the Rubello-fuscion 
regional subformation (Du Rietz 1949) or the Skagershultmosse type (Waldheim & 
Weimarck 1943), characterizing hummocks in an intermediate position along a SW - NE 
regional gradient. The dominance of Sphagnum Ju.scum in the Hu series, and the shared 
dominance between S. Ju.scum and S. rubellum as a prominent species in the E2 and E3 
zones is a southwestern trait. 

Mire margin hummocks. The extremely sparse occurrence of Betula nana and Ledum 
palustre indicates affinity to the south-western regional subformation, "The Ledum-free 
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Parvifolion" of Du Rietz (1949). The fact that these species do occur indicate an 
intermediate position relative to regional variation in SE Fennoscandia. A northeastern 
feature of the M2 zone is the prominence of C arex g lobularis. 

Assessment. The vegetation of the special area shows a high importance of features 
characteristic of mires in humid, southern boreal areas within the range of western, 
suboceanic species like Erica tetra/ix. The phytogeographic affinity of the mire flora and 
its local distribution is, however, also a result of the local hydrological conditions. A full 
understanding of the relationships between local and regional variation is not possible except 
by an integrated approach involving the effect of climatic factors on mire hydrology and 
species performance on both geographic scales. 

CONCLUSION 

This study shows that on the local scale of one mire complex, the variation in vegetation 
and ecological conditions can be conceived as four local complex-gradients. Furthermore, 
it is shown that these four gradients operate on different scales, and that the entangling of 
the complex pattern of variation benefits from allowing for more spatial scales to be 
considered within one sampling design. In this respect, it should be emphasized that the 
broad-scale gradients; nutrient availability and mire margin-mire expanse, are easily 
recognizable also in the small sample plots, but that the fine-scale gradients; depth to water 
table and peat productivity, are impossible to recognize in larger plots. This points to the 
importance of prnper choice of scale for the resolving power of any ecological analysis 
(Birks 1986, 0kland 1989). Furthermore, the poor knowledge of dynamic relationships of 
mire vegetation, and the obscure basis of the peat productivity gradient strongly suggest that 
much important information may be achieved by including smaller scales than used here 
(0.25 m2

). Dynamics in vegetation primarily occurs at very small scales (cf. Kimmel 1962, 
Rydin 1986, van Tooren et al. 1987). 

Several of the observations described in this study are explicable by the results of 
comparative physiological studies. Additional phenomena, so far poorly understood, will 
probably only be possible to approach the experimental way. 

The four gradients recognized in this study are selected on the basis of accumulated 
knowledge, from more than fifty years of intensive descriptive investigations. A more 
detailed and less biased insight into the relationships between these gradients, and between 
mire vegetation and ecological conditions in general, must take advantage of the potential 
provided by robust numerical techniques (Gauch 1982, Minchin 1987, ter Braak 1988, Peet 
et al. 1988). A re-evaluation and amplification of the results in this paper by the ordination 
method DCA and the techniques of canonical correspondence analysis (cf. ter Braak 1987, 
ter Braak & Prentice 1988) will be presented in two forthcoming papers (0kland 1990a, 
1990b). 
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