
Fig. 3.9.5). At the edges of this pit, small Sphagnum mats and hare's-tail 
cottongrass (Eriophorum vaginatum) tufts are spreading. Fragments of Pinus 
mugo woods remain at the periphery of the areas which have been cut off. 
However, these stands are drying out and are now giving rise to a better growth 
of the trees and overshadowing the bog vegetation (Fig. 3.9.6). Trees, mostly 
spruce, are growing along the drainage ditches (FELDMEYER-CHRISTE 1987). 

Fig. 3.9.5. Peat cutting pit invaded with bottle sedge (Carex rostrata) viewed from the unexploited peat mound (Photo by E. Feldmeyer-Christe). 

Fig. 3.9.6. View of the remaining dried Pin us 
mugo woodland at the periphery of the bog 
(Photo by E. Feldmeyer-Christe). 

3.9.7 Land use history 

The name of la Chaux-des-Breuleux bog is derived from the nearby village and 
stands for the method of settlement: breuler in old French (= today's brUler) 
reflects the fact that the settlers burnt the forest for agricultural land. 

Drainage of the bog started in the 18th century to provide the Co,mbe mill 
(see Fig. 3.9.3) with water power. In 1875, the eastern part of the bog suffered 
a major fire. At present almost all the bog has been cut over. Until the 1930's, 
peat cutting was a craft industry. To provide Ciba-Geigy in Basle and the city of 
Bienne with fuel during World War Two, the bog was exploited with machines 
and the sods removed by the narrow gauge railway which still traverses the bog 
at the south-western edge. 

Parts of the bog site have been a nature reserve since 1974. Larger areas in 
the western part and at the south-eastern edge are still used for grazing. Since 
1984, a progamme of rehabilitation, mainly by damming the drainage ditches, 
has been established by canton Berne in the eastern part of the bog. 

The method of pasture management in the areas surrounding the bog site, 
which led to this famous park -like landscape (called 'paturages boises' in French 
and 'Wytweiden' in German) is particularly noticeable. Mixed permanent 
common grazing has been customary. Cattle and horses are kept on the same 
area throughout the whole growing period, i.e. from about May through to 
October. They are put into stables only for the unfavourable months of the year. 
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The livestock is kept on the pasturage by means of hedges, dry-stone walls or 
fences protecting gardens, meadows, arable land and the ungrazed forests. As 
long as the animals stay in the grazing field their dung is continually returned to 
it. As a result, these pastures are generally fertile. This is also partly due to the 
shelter effect of the trees preventing the winds from completely drying out the 
land during the vegetation period. A further characteristic feature is revealed in 
the flora of the paturages boises. Due to the mixed grazing, they are less weedy 
than commons where only cattle graze. However, they still contain thistles and 
other typical pasture weeds because in early summer there is much more fodder 
than the animals can eat. This results in their. selection of the most palatable 
plants. Rank patches where the sward has been tainted by excrement and 
consequently avoided by cattle are very obvious. These overfertilized patches 
of grass grow tall and dark green, while the sward in between these patches tends 
to become overgrazed. Since horses will eat grass which has been tainted by 
cattle and vice versa, this undesirable patchiness can to some extent be avoided 
by mixed grazing. However, since 1975, pasture management in the surround
ings of the bog has been intensified by suppressing young trees and using more 
fertilizers. This has led to a progressive change and deterioration of the unique, 
park-like wooded pasture landscape. Therefore, the designation of the pro
posed mire landscape (cf. Fig. 3.9.2) could be a helpful means to stop and 
reorientate the development of this most valuable part of the Franches
Montagnes. 



Fig. 3.10.1. Near infra-red false-colour aerial photograph showing the centre of the Bellelay mire exploited for peat a century ago. Trees have mainly 
invaded the drier, less exploited peat ridges in contrast to the the former, wetter peat pits which are overgrown by mire vegetation (e.g. floating mats) . 
North of the mire there are fodder meadows and in the south there is a pasture (Aerial photo taken on 25 July 1990 by the Co-ordination Centre for 
Aerial Photographs, Diibendorf). 

3.10 From exploitation to rehabilitation - La Sagne et les Tourbieres 
de Bellelay 
Philippe Grosvernier 

Community: Saicourt (canton Berne) 
Locality: La Sagne et les Tourbieres 
Coordinates: 579-581 / 533-535 
Elevation of the mires: 930 m 
Area of the raised bog: 27 ha 
Area of the fenlands: 1 ha 
Area of the mire landscape Bellelay: 540 ha 

3.10.1 Highlight of the visit 

The peat bog at BeIlelay has been heavily disturbed by several stages of peat 
cutting. The site is especially interesting because peat cutting stopped almost 
completely by the turn of the century, enabling regeneration of bog vegetation 
to take place during most of the past 100 years. Through observation of this 
"natural" rehabilitation. management techniques can be determined and used 
to monitor and promote regeneration in other bogs. 
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3.10.2 General information 

The bog at Bellelay, located at a mean altitude of 930 m, is the furthest east of 
twenty others in narrow valleys or dells in this region of the Folded Jura. Divided 
into three parts, the bog covers an approximate surface of 30 ha and is 
surrounded by agricultural land (Fig. 3.10.2). Most of it is the property of canton 
Berne which, in 1972, declared it to be a nature reserve. 

Fig. 3.10.2. Location of the bogs and the mire landscape of national importance in the area of Bellelay (modified from DF! 1990, 1991b, 1991c). 
Scale of the map: 1 : 25,000; for key, see end-cover. Reproduced by courtesy of the Federal Office of Topography, Berne , 9 June 1992. 
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3.10.3 Geology and hydrology 

Tectonically, the basin of Bellelay is the syncline between two chains of the 
Folded Jura. It has the form of a triangle and no surface runoff. The water 
disappears in various sinkholes (ponors) mainly at the south-eastern edge of the 
basin. This is also the location where the bogs grew over impervious geological 
layers made of recent clayey material that originated from the erosion of 
neighbouring rocks and from glacial deposits . At the north-eastern boundary of 
the bog (coord . 580730/233950) an erratic can be seen, indicating the Rhone 
glacier's presence during the Riss ice age. During the last ice age (Wtirm) the 
basin was only occupied by local glaciers, which left some smaller moraine walls 
(BARSCH 1968). 
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All the water flowing out of the bog collects in a stream which runs through 
the bog and disappears underground in the karst system. This borders the 
Kimmeridgian limestone, a hard but deeply fractured and dissolved rock. The 
real slope of the surface is quite difficult to appreciate in the field (cf. Fig. 3.10.3). 
A series ofborings and the elevation of the corresponding sites allows a graphic 
representation of the thickness of the peat layer and the slope. A complete and 
detailed mapping of drainage ditches and streams has led to a better under
standing of water circulation through and out of the bog. A map from 1865 also 
offered useful information about underground drainage systems, which were 
built earlier to assist peat extraction. 
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Fig. 3.10.3. The bogs of Bellelay (modified from GROSVERNIER 1989b). 
1 Plane view of present-day situation. 
2 Longitudinal section A-B showing present-day peat body (including the topography of bog surface and the mineral sub-soil; vertically 

exaggerated 30 x). 
3 Cross-section C-D showing the same features and also the original bog surface: - - - - - -

3.10.4 Climate and historical data 

Mean annual precipitation amounts to 1,309 mm (data from the rain-gauge 
station at Bellelay, collected by the Swiss Federal Meteorological Institute). 
Mean annual temperature is between 5 and 6° C, as stated by the atlas of thermic 
levels of Switzerland. 

Regular mists throughout the summer are unique to the valley floor where 
the bog is located. They ensure a water supply to agriculture even when 
neighbouring regions are affected by severe droughts. 
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~ Ponds 
,.- Brooklets and drainage ditches 
... Extent of peat according to Gerber (1989) 
~ Peat pits in 1867 
~ Regenerated floating bog vegetation 
= Roads, paths 

This is related to the settlement of a monastery and a farm at Bellelay at the 
beginning of the 12th century. The valley offered agricultural potential and a 
hydrological energy supply by storing water in an artificial pond. This practice 
was quite common in the region. 

Other evidence shows that man has been living in the region for a long time. 
A fireplace was found under the peat layer and estimated to be at least 4,000 
years old. The remains of a horse were dated and found to be from 2,000 to 2,400 
years old (QUIQUEREZ 1866). 

Peat extraction took place in very recent times, mostly during the 19th 
century. Peat was even used as a fuel for blast-furnaces after forests in the region 
had been almost totally cleared. A second stage of extraction led to the 
formation of large peat cuts, about 30 to 50 m wide, up to 200 m long and 
approximately 2 m deep, as shown on the map of 1865 (cf. Fig. 3.10.4). 
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Fig. 3.10.4. Peat cuts in 1867 and regenerated floating mire vegetation in 1992 (modified from GROSVERNIER 1989a). 
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3.10.5 Bog type, vegetation and fauna 

As shown previously in Figure 3.10.3, the largest of the three parts of the bog 
slopes slightly towards the north and east. The slope is not actually perceptible 
in the field, except in rainy weather when surface water flowing through the 
numerous remains of ancient drainage ditches gives a sense of the surface slope. 
In any case, the present slope of the bog must be considered as a secondary, man
made phenomenon. The topography of the bedrock over which the bog has 
formed displays several depressions that may have been the starting points of 
ombrogenous peat accumulation. This hypothesis has yet to be tested, for 
example, by a palynological analysis of different profiles (cf. Chapter 3.16). 

Today the bog presents a very different picture from the description made 
by peatland experts who surveyed Swiss bogs at the end of the 19th century 
(FRuH and SCHROTER 1904). At that time, the bog appeared as a vast desert of 
black, rough peat, interrupted at regular intervals by large and deep peat cuts 
supporting sedge mats. Only the two smaller parts of the bog, north-west and 
east of the cantonal road, were still untouched (see Fig. 3.10.2). Peat extraction 
in these two areas only took place during the First and Second World Wars. Fens 
with a great variety of plant species were spreading across the site and the stream 
flowing across the bog had not yet been altered. 



Vegetation 

Fauna 

Today, the fens have almost totally disappeared, but the bare peat surfaces 
have been covered anew by spruce and birch forests. The large peat cuts have 
also been completely filled up by regeneration of floating bog vegetation (see 
Fig. 3.10.4). On the other hand, east of the cantonal road, peat extraction during 
the First and Second W orId Wars led to the disappearance of typical hummock 
and hollow vegetation and the dispersal of pine forests on the remaining 
untouched places. 

Apart from the very few primary vegetation groups (essentially pine 
forests), the spontaneously regenerated peat cuts show little relationship to the 
original bog vegetation. Many of the birch forests include the typical plants of 
the Sphagnion magellanici, except that mountain pine (Pin us mugo) is replaced 
by hairy birch (Betula pubescens). Elsewhere, the vegetation ofthe floating mire 
belongs to the Caricion lasiocarpae, though the variety of plants is fewer 
(PARIAT 1988). 

Regenerated Caricion lasiocarpae and Sphagnion magellanici groups offer 
shelter and favourable reproduction conditions to several invertebrates strictly 
dependent on ombrotrophic bogs (called tyrphobionts). Among these are the 
dragonfly Somatochlora arctica (Odonata), the beetles Crenitis punctatostriata 
and Hydroporus longicornis (Coleoptera), and the butterflies Boloria aquilonaris 
and Colias palaeno (Lepidoptera) (RoBERT 1988). 

3.10.6 Present use and management 

As previously mentioned, the bog is protected as a nature reserve. From 1986 
to 1988, canton Berne commissioned the establishment of a protection and 
management concept through a private consultant (GRosvERNIER 1989b). Since 
1989, different management measures concerned with rehabilitation or even 
regeneration of the bog have been attempted. 

In conjunction with a new exploitation concept of the state farm, buffer 
zones will be defined, also as a direct application of the Federal Inventory of 
Raised and Transitional Bogs of National Importance. 

3.10.7 Scientific management 

Since 1990, the Laboratory for Plant Ecology at the University of NeucMtel has 
been conducting several experiments simultaneously in the field at Bellelay and 
in a greenhouse at NeucMtel. Regeneration and growth of Sphagnum mosses 
are being tested in different ecological conditions (peat quality, water level, 
climate; see Fig. 3.10.5). The results of this research project have already 
revealed new perspectives in bog management and protection (GRO~vERNIER 
et al. 1994). 

At Bellelay, the invertebrate fauna has been sufficiently documented to permit 
some scientific control over management choices. 

In some cases, part ofthe fauna was analysed before intervention. The value 
of taxa determine whether or not the habitat can be modified. In other cases, 
fauna was sampled after a management practice had already been carried out. 
Here the samples serve as references of an initial state. It is then possible in each 
case to measure the man-made or natural modifications. For that kind of 
investigation, spiders, carabid beetles, aquatic beetles and dragonflies have 
already been studied. 
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Fig. 3.10.5. Field device for measuring growth 
and production of different Sphagnum spe
cies in the bog along a water-level gradient. 
In the foreground: wet regime 
In the middle: intermediate regime 
In the background: dry regime 

Fig. 3.10.6. Woodcut showing monks prepar
ing the Monk's Head cheese (FROM FLAcH 
1989). 
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3.10.8 Special topic 

Historically, Bellelay was a famous place in Europe for centuries due to the 
cultural influence ofthe monastery built at the beginning of the 12th century. As 
a consequence of the French Revolution, the monks were driven away at the end 
of the 18th century and the abbey was abandoned for nearly 100 years. Canton 
Berne later bought the whole complex: the monastery, the abbey, a hostel and 
the farm. In 1895, the monastery was transformed into a psychiatric clinic. The 
abbey, renovated in 1961, is presently used as a cultural centre for sculpture and 
art exhibitions. A recent proposal recommends transforming the monastery 
into an academy of arts and sciences, thereby recovering its past cultural 
influence: 

Of special interest is the famous cheese of Bellelay. Before leaving the 
monastery, the monks passed on to the local population their secret of produc
ing a special cheese called Monk's Head (Fig. 3.10.6). Today only a few dairies 
in the region are allowed to produce this delicious cheese. 



Fig. 3.11.1. The sub-alpine Chaltenbrunnen mire, viewed from the north-west, showing one of the bog pools within a larger hollow complex in the 
central mire basin. The background is dominated by the Engelh6rner (Photo by B. von Gunten). 

3.11 The largest primary altitudinal bog in Switzerland -
the Chaltenbrunnen mire 
Ruth Schaffner-Galliker 

Community: Schattenhalb (canton Berne) 
Locality: Chaltenbrunnen / Turen 
Coordinates: 653-656 / 173-175 
Elevation of the mires: 1,700 to 1,800 m 
Area of the raised bog: 23 ha 
Area of the fenlands: 25 ha (outside the mire landscape: Schiirpfi, 9 ha) 
Area of the mire landscape Chaltenbrunnen: 140 ha 

3.11.1 Highlight of the visit 

One of the leading Swiss botanists of this century, impressed by the nearly 
untouched charm of this area, called the Chaltenbrunnen mire the "most lovely 
bog area of the Swiss Alps" (Lum 1947). In fact, according to the Federal 
Inventory of Raised and Transitional Bogs of National Importance, it is still 
the most extensive, contiguous and primary raised bog area in Switzerland 
(GRUNIG et al. 1986; Fig. 3.11.2). It is most impressive to find such an extensive 
mire at the high altitude of the Alpine timber-line. Thus, it has been included in 
the Federal Inventory of Landscapes, Sites and Natural Monuments of National 
Importance (DFI 1977). 
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Fig. 3.11.2. Location of the mires and the mire landscape of national importance in the area of Chaltenbrunnen (modified from DFI 1990, 1991b, 
1991c). 
1 Gyresprung, dominant hill, view of the mire landscape Chaltenbrunnen; 2 Peripheral pools with floating mats of Carex limosa and Menyanthes 
trifoliata; 3 View of the central bog area with its pools, surrounded by Pino mugo-Sphagnetum. 
Scale of the map: 1 : 25,000; for key, see end-cover. Reproduced by courtesy of the Federal Office of Topography, Berne, 9 June 1992. 
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3.11.2 General information 

The elevation increases in several steps from the valley of the Aare River (580 
m) up to the Tschingelhorn (2,326 m). The nature reserve of Chaltenbrunnen 
(which means cold springs) is situated on two of these terraces (see Fig. 3.11.3). 

The relatively flat lower part, called Turen, lies between 1,690 to 1,760 m. 
A scattered pine forest is found around a row of almost vertically inclined rock 
layers, interrupted by boggy hollows. South-west of this lower area, a marked 
step leads to the upper terrace between 1,780 to 1,850 m. Here the forest thins 
out - partly due to the high altitude - leaving room for extensive deer-grass 
(Scirpus cespitosus) communities. A dry-stone wall is the dominant landmark 
dividing the pastures of Chaltenbrunnen from those of Wandel. It forms the 
border between two different pasture management systems. Further to the 
north-west lies the Gyrensprung. With a maximum elevation of 1,889 m a.s.l., it 
is the dominant hill. There is no forest here but only dwarf shrub heath. 

The area described is part of the mire landscape inventory, and its bogs and 
fens are part of the corresponding mire habitat inventories. 

2 3 

Fig. 3.11.3. Development of a glacial trough ending up with an U-shaped valley. 
Mountainous landscape: 1 before glaciation; 2 during glaciation; 3 after glaciation. 
Deglaciated valley with streams, steep trough walls, hanging tributary valleys and trough shoulders oflower inclinations (modified from BAR 1979). 
Due to their shallow gradient, the trough shoulders are suitable for the formation of peatlands. Black area: Location of the Chaltenbrunnen site. 

3.11.3 Geology and soil 

The only data for the complicated geology of this region date from 1925 
(GUNZLER-SEIFERT 1925). The rock layers belong to the Dogger. The terraces 
consist mainly of a thick-bedded, schistose ferruginous sandstone, while the 
south-western slopes are formed by Aalenian-schist. There is no sharp bound
ary between the two strata. Both rock layers are unstable and poorly drained 
(SCHEURER 1982) resulting in solifluction on the slopes and waterlogged soil in 
the hollows. A local glacier originating from the Tschingelhorn has deposited 
some till, which when washed off into the many hollows, is increasing the 
impermeability of the bedrock. 

The acidic, ferruginous sandstone weathers slowly, giving rise to oligotrophic 
pseudogleys, gleys, or podsols. The Aalenian-schist, on the other hand, shows 
strata of marl and clay-shale, weathering to a non-calcareous, basic soil. 
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Chaltcrbrunncn (ca. 1770 m) 
1650 mm 

Fig. 3.11.4. Climate diagram for the Chalten
brunnen mire area (modified from WYLER 

1985). For explanation see Fig. 1.5.4. 

Type and vegetation 

Fauna 
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3.11.4 Climate 

There are no exact data for the climate of the Chaltenbrunnen mire, but 
extrapolation from data measured in Meiringen (valley bottom, 605 m a.s.l.) and 
in Grindelwald (1,050 m a.s.l.) can be used to construct a climate diagram 
(Fig. 3.11.4). At this altitude, the vegetation period lasts for about 130 days, 
with average July temperatures of 11 0 C. The annual precipitation of 1,600 to 
1,700 mm peaks during the plant growth period from June to August. 

The humid climate as well as the impeded drainage of the bedrock are good 
conditions for the formation and development of a mire. But at this high 
altitude, a number of factors limit the growth of a real oligotrophic bog (cf. 
Chapter 1.5): 
- The growth period is very short meaning organic matter accumulates slowly. 
- The high precipitation in the mountains promotes erosion of the slowly 

produced organic matter. 
- The high daily temperature changes promote the decomposition of the peat 

layer. 
- Even in July and August, frozen hollows can be found in the morning. The 

frequent nightly frosts enhance the decay. 

3.11.5 Specifications of the bog 

A raised bog in the Northern Alps reaches the limit of its ability to exist at an 
altitude of 1,700 m a.s.l. Therefore, bog areas of more than 20 ha like on the 
Turen area are unique. Nevertheless it is characterized as an altitudinal bog. 
Pino mugo - Sphagnetum (OBERDORFER 1992) alternates with red Sphagnetum 
magellanici (OBERDORFER 1992) of various succession stages and with deer
grass (Scirpus cespitosus}-dominated Sphagnum bog. In between lie hollows 
with an extensive cover of Rannoch rush (Schellchzeria palustris). 

The thickness of the peat layer measures about 1 to 2 m below the Pino mugo 
- Sphagnetum (OBERDORFER 1992) and 1.5 to 3.5 m in the hollows. In the area 
of the bog pools, however, it measures over 6 m. 

The bog pools, in a typical and rich appearance, form the natural centre of 
the Turen bog. Large floating mats with mud sedge (Carex limosa) and Rannoch 
rush (Schellchzeria palllstris) can be found here. 

Fens cover a large part of the area. Scirplls cespitosus communities domi
nate. They are accompanied by Caricetalia fuscae associations or by Caricetum 
davallianae (OBERDORFER 1992), where the alkaline runoff from the south
western slopes changes the condition of the soil. Here the peat is 0.8 to 2 m thick. 

The area surrounding the mire is covered by spruce forest and Rhododendro 
ferruginei - Pinetum montanae (MAYER 1984). Alnetum viridis (OBERDORFER 
1978) or tall herbaceous perennials occur locally. Dwarf shrub heaths, however, 
dominate extensive areas, with rust-leaved alpenrose (Rhododendron ferrugi
newn) and dwarf juniper (Jllniperus nana) on the drier ground, and Vaccinio
Callunetum (OBERDORFER 1978) on the wetter parts near the bog. 

On the pastures, meadows of Nardion associations with species-rich or 
species-poor appearance generally occur, depending on the trophic state of the 
soil. 

No special research has been carried out on the fauna of this area. Some 
observations on activities of the black grouse (Lyrurus tetrix) have been 
reported. 

On the north-facing slope, which extends from Chaltenbrunnen to the west, 
the adder (Vipera bems) is present, but it probably depends more on pastured 
areas with a large coverage of dwarf shrubs than on heaths of the bog. 



Pasture management 

Tourism 

The peripheral small pools of the bog with more mineral water contain 
Alpine newt (Triturus alpestris) and grass frog (Rana temporaria). If the pH of 
the water is below 4.5, the development of the embryos becomes critical for 
these two species. Below a pH of 4.0 no tadpoles will hatch. 

Near the central pools, dozens of white-faced dragonflies (Leucorrhinia 
dubia) fly during the summer months. 

3.11.6 Anthropogenic activities and their impact 

After a storm in 1962, the pasture management of Chaltenbrunnenalp was re
organized; the buildings were concentrated in Unterstafel and Oberstafel and 
the pasture ground divided strictly between milk cows and young cattle in the 
Oberstafel. Since then, calves and heifers have grazed the mire area at quite high 
densities for about two months of the year. Towards the end of August, after 
having grazed the higher yielding patches, the cattle will move towards the 
centre of the bog which is not yet fenced-off. The strain of trampling on the 
vulnerable mire vegetation is considerable, as is its impact on soil erosion. The 
accumulation of nutrients also results in changes to the vegetation in some parts. 

The impact of cattle is less serious on the Wandelalp, west of the dry-stone 
wall, where the pasture management is less intensive because of the lower 
density of cattle. 

Due to the extraordinary scenery of this region, a great number of tourists visit 
the mire searching for a photogenic spot of the charming bog pool where the 
peaks of the Engelhorner are mirrored in the black water. Up to 200 visitors 
have been counted on sunny summer days! It is obvious that vegetation and 
fauna suffer from this concentrated intrusion. Severe trampling damage, espe
cially in the bog, causes erosion of the exposed peat layer. 

3.11.7 Conservation measures 

The Chaltenbrunnen mire, consisting of 100 ha, has been a nature reserve of 
canton Berne since 1971. The objectives for conservation were to completely 
preserve the flora, fauna and mire landscape of this unique region. However, the 
conservation requirements have been limited to some restrictions such as 
picking of flowers or letting dogs run loose. There have been no restrictions on 
cattle-grazing though attempts have been made to limit tourism. A study carried 
out in 1985 by WYLER pointed out the urgency of stricter regulations. The 
primary aim is still the conservation of a viable near-natural mire, but the 
following requirements are essential to maintain the natural processes of the 
ecosystem: 
1 no changes to the conditions of the growth of the bog; 
2 no interference with the natural nutrient cycles; 
3 no disturbance of the natural fauna (especially the black grouse) by tourism; 
4 provision of information on the sensitivity and vulnerability of mire ecosys-

tems to tourists, thereby enhancing their sense of responsibility; 
5 adaption of the pasture management to the circumstances. 
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A land use concept has been completed. Its proposals are: 
1 to define some compact areas as central zones without any interference by 

man or domestic animals; 
2 to define, to the east and south of these central zones, a buffer zone with little 

interference, harmonizing with the requirements of the ecosystem (Because 
of the different diseases afflicting cattle in bogs, e.g. endoparasites, such a 
buffer zone is not necessarily a disadvantage for the farmers; cf. Chapter 
3.5.8); 

3 to either cut the fens in the buffer zone for litter or to leave them undisturbed 
(Taking out the litter has a positive effect through nutrient output, and the 
litter can be used in the stable); 

4 to erect a fence along the border to protect the central zones from grazing; 
5 to clearly mark the official trails with signs channelling people towards the 

popular bog pools and limiting trampling (Experience from other bogs 
indicates this is doubtful); 

6 to set up information boards helping the tourists to understand the required 
regulations. 

Nature Conservation Agency (Naturschutzinspektorat) of canton Berne has 
considered this study. The proposed measures have been accepted and will be 
implemented. 



Fig. 3.12.1. Photos of the tongue of the RhOne glacier (and the Hotel Belvedere to the right of the glacier), taken in 1900 and 1912 respectively from 
the same vantage point by P.L. Mercanton to illustrate glacier oscillations. The pictures comprise a phase of rapid recession of the glacier's front 
position. Between 1912 and 1922, this was followed by a short period of glacial re advance (cf. Fig. 3.12.4). For further documentation refer to AELLEN 

(1979) and GROVE (1988). 
Left: By 1900 the Rhone glacier's tongue extended out on the valley floor and a well-formed glacial cave gave way to the young RhOne River. 
Right: By 1912 the tongue was hanging, showing symptoms of retreat, and the valley floor completely clear of ice. 

3.U After the glaciers - mire development in the Rhone Glacier foreland 
Cecile Schubiger-Bossard 

Community: Oberwald (canton Valais) 
Locality: Gletschbode 
Coordinates: 670-672/157-159 
Elevation of the mires: 1,770 m 
Area of the transitional mire: 0.7 ha 
Area of the fenlands: 6 ha 
Area of the spring fens: 6.5 ha 

3.12.1 Highlight of the visit 

Recent glacial forelands are excellent areas for research into natural processes. 
For example, climate history and the construction of a new landscape can be 
studied. The RhOne glacier (Fig. 3.12.1) is a classic example of the movement of 
glaciers in the so-called "Little Ice Age" from about 1600 to 1850 AD. As a result 
of that period, a sequence of end moraines from the 17th and 19th centuries 
remain. These different stages of moraines are the most complete in the Swiss 
Alps. All the elements of a virgin landscape can be found here. 
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Among the large Alpine areas abandoned by the glaciers when they 
retreated, the area in front of the Rhone glacier excells in its richness in plant 
associations. It is especially prominent for its potential to form young swamps 
and rapidly growing mires. This is partly because of present climate conditions 
(cf. Chapter 1.6.2). There is also the possibility of closely examining a glacier and 
its geomorphological features (cf. Fig. 3.12.5). 

Fig. 3.12.2. Location of the transitional mires, fens and spring-fed mires which have developed since 1602 on the outwash plain of the Rhone glacier 
(modified from SCHUBIGER-BoSSARD 1988). 
1 Vantage points; 2 Moraine of the 1818 stade; 3 Mire approximately 120 years old; 4 Hotel Belvedere; 5 Trough wall above present glacier. 
Scale of the map: 1 : 25,000; for key, see end-cover. Reproduced by courtesy of the Federal Office of Topography, Berne, 9 June 1992. 
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3.12.2 Geographical situation 

The majority of the area lies below the timber-line in the upper sub-alpine belt 
in the central part of the Swiss Alps (between the Grimsel pass and the Furka 
pass). The alluvial plain is 2 km long and about 800 m broad behind the few 
houses and hotel of Gletsch. Above a 400 metre-long ledge, the actual glacier 
ends at about 2,200 m a.s.!. (Fig. 3.12.2). 



Grimsel-Hospitz (1962 m) 
(35-40) 1.6° 2070 

Fig. 3.12.3. Climate diagram for the Grimsel 
Hospiz, located 200 m higher and 2 km north
west of Gletschbode. It shows a climate which 
is similar to the situation at Gletsch where it is 
a little more continental (modified from 
WALTERand LIETH 1960). For explanation see 
Fig. 1.5.4. 

Fig. 3.12.4. Sketch ofthe different recessional 
stages and fluctuations of the Rhone glacier 
in the area of Gletsch from 1602 to 1977 
(modified from AELLEN 1979). 

3.12.3 Geology and hydrology 

The site lies in a zone between the massifs of the Aar and the Gotthard. In the 
south it is limited by the steep sediments of the Urserenzone. The debris plain 
from the Rhone glacier consists of silicates which are enriched on the left side 
with augengneiss (Augen in German means "eyes") and Mesozoic limestone. 

The area is very rich in water from two glacial rivers (Rotten and Muttbach) 
and lateral streams. The water and energy balances of the glaciated basin and 
the hydrology of the glacier foreland has been investigated by FUNK (1984) and 
BERNATH (1991). The water chemistry is described in RAMSEIER (1984). 

3.12.4 Climate 

The area has a typical high mountain climate and belongs to one of the regions 
with greatest snowfall in Switzerland (Fig. 3.12.3). Depending on the weather 
and the maximum amount of snow (up to 2 m), the melting period can extend 
to the beginning of June. This means a vegetation period of only 4 to 5 months. 

3.12.5 Vegetation 

Thanks to MERCANTON'S paper (1916), "Vermessungen am Rhonegletscher 
1874 bis 1915 AD" ["Survey of the RhOne glacier 1874 to 1915"] and the annual 
determination of the position of the glacial tongue (AELLEN 1979; Fig. 3.12.4), 
it has been possible to study the development of the plant population over a 
period of more than a hundred years in the area abandoned by the glacier. As 
a result of vegetation mapping (SCHUBIGER-BoSSARD 1988), no fewer than 15 
plant associations have been found. This is more than 12% of the 120 associa
tions recorded in the basic phytoecological mapping of Switzerland. The 
number of species reaches more than 13 % of the total number of species to be 
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Initial mire stages in front 
of the RhOne glacier 

Actual land use 
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found in Switzerland (382 phanerogams withoutcryptogams). MATIHEWS (1992, 
p. 222), in his comparison of glacier forelands, believes that the foreland of the 
RhOne glacier is the most floristically-rich in the world. Besides this variety, the 
Rhone glacier foreland is outstanding because of its mires with associations of 
Montio-Cardaminetalia and Adenostyletalia. 

3.12.6 Specifications of the mires 

Fens and transitional mires occur on impermeable soils. On the other hand, 
swamps and paludal forests occur in headwater areas. In the westernmost part 
of the excursion site (see Fig. 3.12.2, No. 2 and No. 3), a rich palette of acidic 
mires of the Caricetalia fuscae order (e.g. Caricetum fuscae) is found, including 
a range of poor sub-alpine silted habitats (Carex rostrata communities). East of 
this complex of acidic and transitional mires, on the south bank of the main 
glacial stream, Rotten, basic spring fens of the Tofieldietalia order (Saxifrago
Caricetum frigidae) exist. On the northern bank there is an exceptional spring 
fen on the old glacial spillways in front of a big glacial cave. In this mire, round
leaved sundew (Drosera rotllndifolia) can be found on a thin horizon of black 
liverworts over sand. In the easternmost mire of Figure 3.12.2 the plant 
community is dominated by the two-coloured sedge (Carex bicolor), and 
variegated horsetail (Eqllisetllm variegatum) can be found. This belongs to the 
arctic-alpine alliance of Caricionjuncifoliae. This alliance is endangered through
out the Alps because it needs very special conditions: a silted field with a cold 
glacial stream. 

Swamps and mires of different ages can be found around the different moraine 
ramparts in the Vordere Gletschboden (Fig. 3.12.2). The wetlands have devel
oped because of the compressed ground moraine and the low ledge at Gletsch 
which obstructs the flow of ground water from the area. These conditions, 
favourable for the development of wetlands, are improved by the moraine 
ramparts and an artificial dam. 

Inside a great moraine, deposited by the glacier in 1856, a young swamp is 
developing. It consists of a mosaic of shallow hummocks and hollows. On the 
hummocks grow typical species of the Caricetum fuscae association: white 
sedge (Carex Clu·ta), bog sedge (Carex magellanica), thread rush (Juncus 
filiform is ) and marsh violet (Viola palllstris). The soil profile consists of a muck
gley with a 15 cm (maximum 32 cm) thick layer of organic matter at the top soil. 
The hollows, characterized by black liverworts, are dominated by pioneer plants 
of wet sandy soils (Cephalozia ambiglla, Scapania spp., Odontoschisma elongatllm 
and few-flowered spike-rush (Eleocharis quinqueflora). The muck layer is only 
1.5 cm thick. After a period of only 120 years, a well-developed fen has 
established. 

Outside the moraine rampart established in 1818, a mature Caricetum 
fuscae exists in hydrological contact with a wet transitional mire with dark bog 
moss (Sphagnum teres). The former has a pea t thickness of up to 50 cm and the 
latter a thickness of up to 100 cm. Its exact age is not yet known but lies between 
174 and 390 years. After recent analyses of historical pictures of the Rhone 
glacier by ZUMBUHL and HOLZHAUSER (1988), the dates attributed to the 
moraines by MERCANTON (1916) must be revised. 

3.12.7 Land use and measures 

This area has always been put out to pasture. About ten years ago, sand and 
gravel were taken from the site. In 1984, the entire glacial region was private 
property (present owner: canton Valais). A nature trail was set up in 1986 by the 
Swiss Foundation for Landscape Protection and Landscape Management in 
Gletsch. 



Conflicts 

Fig. 3.12.5. Sketch of a typical mountain 
glacier explaining some glaciological and 
geomorphological features (modified from 
BAR 1979). 

Preservation objective 

Measures 

Conflicts result from increasing tourism (camping on the site, campfire sites), 
from agricultural buildings in the foreland (new cowsheds, apiary, iron-bridge 
over the Rotten), and from destruction of soils and moraine ramparts (used as 
a gravel pit) in the historical end moraine area and bank reinforcement. These 
unique mires must be monitored to determine whether negative changes are 
occurring as a result of these impacts. 

Summit 

The site has an irreplaceable value in terms of the natural succession of the 
vegetation. The site must be preserved, thus enabling these slow processes to 
take place now and in the future, according to changes in climate or other 
natural conditions. 

The area has been included in the Federal Inventory of Flood Plains of National 
Importance (as site No. 143; DFI 1991a). However, this is insufficient: further 
impacts must be prevented, especially camping on the site. The vulnerable 
ecosystem of this area cannot sustain significant intrusions. Therefore, recent 
changes should be rehabilitated in order to preserve the natural state of the 
whole area. However, the farmer's long standing right to alpine pasture, re
garded as a sustainable management, can be tolerated. 
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3.13 Unappreciated by the cross-country skiers - the outstanding mires 
in the famous Upper Engadine 
Thomas Held and Markus Wortmann 

Fig. 3.13.1. Oblique aerial photograph of the mire landscape of Stazerwald in the upper Engadine,looking west. The landscape reflects the strong 
glacial moulding of the Bernina glacier: depressions, hollows, rills, and roches moutonnees are widespread and often filled in by lakes or mires. 
1 Lej (lake in Romansh) da Silvaplauna; 2 Lej da San Murezzan with the town of St. Moritz (San Murezzan in Romansh); 3 Mauntschas: mire with 
trees and bog pool (cf. Fig. 3.13.9); 4 Lej da Staz; 5 Mire with trees at Choma sur. (Oblique photo taken on 11 September 1992 by the Co-ordination 
Centre for Aerial Photographs, DUbendorf). 
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Fig. 3.13.2. Tectonic sketch map of the Upper 
Engadine (modified from TROMPY and 
TROMMSDORFF 1980). 

3.13.1 Highlight of the visit 

The mires of the highly-elevated valley of Engadine are of great significance 
even beyond the borders of Switzerland. Several mires of special character have 
developed, reflecting the rather continental climate. In spite of the high 
elevation, the peat thickness is remarkable and the variety of mire surface 
features astonishing. In the entire Alpine arc, the Stazerwald (forest of Staz) is 
an impressive example of a landscape shaped by glaciers in which mire areas are 
associated with glacial formations (DFI 1991c). Moreover, small but notewor
thy mires (important enough to be included in the Federal Inventory of the 
Raised and Transitional Bogs of National Importance) can be found at more 
than 2,250 m a.s.l. To see these mires of the Upper Engadine is a must for any 
itinerary. 
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The Upper Engadine is a region covering the 35 km long catchment area of the 
Inn, from the spring at Lago Lunghin near Maloja to the bridge of Punt Ota near 
Brail. The Lower Engadine extends to the north-east (cf. Fig. 1.4.3). The Upper 
Engadine lies between two high elevation ranges with the Bernina mountain to 
the south as the highest peak (4,049 m). The Upper Engadine is one of the 
greatest high Central Alpine valley of the Alps. The high valley floor (1,700 to 
1,800 m) has a very shallow slope of only 0.3 % (Fig. 3.13.4). On this valley floor. 
the Lakes of Sils, Silvaplana and St. Moritz (Lej da Segl, Lej da Silvaplauna and 
Lej da San Murezzan in Romansh) arose after the melting of dead ice pockets 
(see Fig. 3.13.1). 
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Fig 3.13.3. Map of the main present-day wa
tersheds of the Upper Engadine showing the 
incision of the Bergell valley in the upper 
section of the former Engadine valley floor 
(modified from HOL1MEIER and LULLAU 1975). 
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Geologically, the Upper Engadine belongs to the Eastern Alps where the 
nappes thrust over the Penninic zone of the Western Alps (cf. Fig. 1.3.1). In 
doing so, the eastern Alpine shift-block as well as the Penninic zone were broken 
in several nappes. In Figure 3.13.2, the front-line of the east Alpine shift-block 
and the several nappes (the north-east ones lie over the south-west ones) are 
illustrated. South of Maloja are the jagged granite peaks of the Tertiary Bergell 
valley magmatic intrusives (STAVB 1950). 

The special tectonic development of the area between the Engadine and the 
Bergell is still underlined by the "battle" of three large river systems for the 
watershed. During the Oligocene, the Engactine and the Bergell were drained 
laterally towards the north-western area of the Rhine River. In the Miocene this 
lateral flow was interrupted by further distortion of the Alpine structures 
(STAVB 1950). The uniform valley ofthe Inn was built. The Mera, a powerful and 
steep tributary of the Adda River cut deeper and deeper into the upper course 
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Fig. 3.13.4. Cross-section of the watershed at the Maloja pass (modified from BAR 1979). 
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St. Moritz (1853 m) 
(55-40) 

58 

2.00 935 

Fig. 3.13.5. Climate diagram for St. Moritz 
(modified from W ALTER and LIETH 1960). For 
explanation see Fig. 1.5.4. 

Fig. 3.13.6. A verageannual precipitation (mm) 
from 1931 to 1960 versus elevation. Upper 
line, Insubric region; lower line, central Al
pine dry valleys (modified from NADIG 1991, 
after SCHWEIZER). 

of the Inn River (headward erosion). The watershed changed towards the 
north-east, and the Bergell valley with its tributaries was isolated from the Inn 
valley. For a while even the top of the Upper Engadine down to St. Moritz was 
drained by the Mera. Much later the moraine materials of the Forno glacier and 
the young landslide of Pila created the present watershed at the Maloja pass 
(cf. Figs. 3.13.3, 3.13.4 and 1.4.3). At present, the Upper Engadine valley ends 
at Maloja pass without a proper head wall and descends steeply to the Bergell. 
The valley cut in Maloja was not only significant hydrologically and morpho
logically, but also for its role in affecting climatic conditions (see Chapter 
3.13.3). 

The relief of the Upper Engadine has been moulded mainly by glaciation 
(HANTKE 1983; Fig. 3.13.7). The glaciers grew from the Bernina Massif down 
into the valley of the Lower Engadine, but also beyond the passes of Maloja, 
J ulier, Albula and Bernina. The ice reached more than 1,000 m over the base of 
the main valley. The main valley and the large tributary valleys are glacial 
troughs with a distinct U-profile. In contrast to the main valley, the tributary 
valleys are narrow with plunging valley sides. The relief of the trough should~rs 
is characterized by glacially-moulded hollows, rills and roches moutonnees. 
Small mires were able to develop in this situation (for example, in the Stazerwald 
area and on Muottas da Schlarigna; cf. Figs. 3.13.8 and 3.13.1). 

3.13.3 Climate 

The important regional climatic factors of the Upper Engadine are the high 
altitude, a Central Alpine position and the effects oflarge massifs. The resulting 
climate is characterized by low precipitation, frequent sunny days, high inten
sity of radiation and great fluctuations in temperature which reflect the rather 
continental conditions (Fig. 3.13.5; cf. Chapter 1.5). 

The orographic gap near Maloja pass has a pronounced influence on the 
regional climate. It enables moist currents of air to stream from the Bergell 
valley into the Upper Engadine. In a distance of only 20 km, the annual 
precipitation diminishes from 1,240 mm at the edge of the Bergell valley 
(Maloja pass) to 855 mm in Bever (Fig. 3.13.6). The influence of other moist air 
masses is restricted by the high mountain ridges. The consequence is a very low 
humidity. 

As result of the high altitude of the Upper Engadine, mean annual tempera
tures are very low. There is no month which is reliably frost- free. Large seasonal 
differences between summer and winter are characteristic. For example, sea
sonal variations of 50.6° C have been recorded at Bever. In the lake landscape 
between Maloja and St. Moritz, the wind pattern is dominated by the well
known wind of Maloja. The influences of local breezes (valley breezes, etc.) are 
not as important. 
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3.13.4 Vegetation and soil 

The postglacial colonization by trees between St. Moritz and Maloja occurred 
at the beginning of the Holocene, about 10,000 BP (cf. Chapter 1.6). There is 
evidence that hairy birch (Betula pubescens), silver birch (Betula pendula), larch 
(Larix decidua) and Arolla pine (Pin us cembra) were present. In all probability, 
Scots pine (Pin us sylvestris) and mountain pine (Pin us mugo) also grew. The 
immigration of spruce (Picea abies) into the Larch-Arolla pine forests of the 
Upper Engadine took place during the cool period in the first half of the Boreal 
(8,400 to 8,100 BP; cf. Fig. 1.6.5). In contrast to the Lower Engadine, it spread 
very slowly in the Upper Engadine. This demonstrates that the ecological 
conditions were already unfavourable for the spruce in the Boreal. Finally, in 
the Younger Atlantic after 7,000 BP, the spruce was a frequent and dominant 
tree. Since the end of the warm period (ca. 3,000 BP), spruce (Picea abies) has 
diminished as a consequence of climatic deterioration and forest clearings 
(HEITZ et al. 1982a and b). 

The bottom valley of the Upper Engadine belongs to the sub-alpine 
coniferous forests in which Pinus cembra and Larix decidua dominate. The 
lower sub-alpine region is covered on dry sites by Larici-Piceetum and on moist 
sites by Sphagno-Piceetum calamagrostietosum villosae. The Arolla pine and 
larch woods (Larici-Pinetum cembrae) find their best growing conditions in the 
upper sub-alpine region. Here and there Erico-Pinetum montanae and 
Rhododendro hirsuti-Pinetum montanae can be found (ELLENBERG and KLOTZLI 
1972). Above the timber-line, scrub heaths join the alpine region. Empetro
Vaccinietum, lunipero-Arctostaphyletum callunetosum, Loiseleurietum and 
Alpine grasses (for example Carex curvula) make up the main plant communi
ties above the timber-line. Complex relationships among natural factors (bio
logical, climatic, edaphic etc.) and between man and nature determine the 
spread of different kinds of plant communities and the extent of the forest area 
of the Upper Engadine. The spread of Arolla pine and larch is mainly due to the 
influence of man (cf. Chapter 1.7.1). Whereas the southern shaded valleyside is 
mainly wooded, the sunny side is largely cleared and pastured. 

The sub-alpine region of the Upper Engadine is marked by different stages 
of ferric podzols. They extend (above acidic rocks) from the valley bottom up 
to the timber-line. In the timber-line zone, local climate and Alpine farming 
have given rise to a diverse mosaic of soils which differ in nutrient content and 
vegetation cover. Ferric podzols, orthic podzols and podzolized brown soils of 
different degrees of maturity are found here, as well as rankers, stony soils and 
boggy soils. 

3.13.5 The mires of the Upper Engadine 

The intact net of ice streams with transfluences beyond the passes ofMaloja and 
Bernina and towards the Lower Engadine broke up during the Lower Dryas 
(more than 13,000 BP). In this period (corresponding to the Daun stade) the 
Bernina glacier expanded for the last time as far as Samedan and Bever and with 
a huge lateral arm up to the level of today's Lake of St. Moritz (see Fig. 3.13.7). 
This lateral arm left behind front moraines and a rocky ridge with hollows and 
roches moutonees between the communities of St. Moritz, Pontresina and 
Celerina. The foundations were laid for the first of two mire centres of the Upper 
Engadine, the Stazerwald (forest ofStaz). The second mire centre in Maloja was 
partly embedded on a landscape of roches moutonnees and the other part in one 
later formed with moraines. 



Fig. 3.13.7. Former extensions of the Bernina 
glacier in the Stazerwald area (modified from 
MAISCH and SUTER 1982). Scale of the map: 
1: 100'000. 

Ombrogeneity 

Small mires are the norm because of the elevation and strong glacial 
moulding (cf. Figs. 3.13.8 and 3.13.1). The largest, with an area of8 ha, is the bog 
of Mauntschas. Mires have been formed both by lake in-filling (terrestrializa
tion) and paludification. 
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Almost none of the smaller bogs is entirely free of minerotrophic species and 
most are dominated by fen vegetation at the edges. They are often borderline 
cases for inclusion into the Federal Inventory of Raised and Transitional Bog 
ofN ational Importance. Mires with mosaics of ombrotrophic and minerotrophic 
areas also occur in places (Lake of Staz, Mauntschas). They correspond more 
or less to the bog-island type according to DIERSSEN (1982), also called mixed 
mires. The conspicuously abundant minerotrophic species on the bog hum
mocks indicates that these central Alpine bogs - strictly speaking - are almost 
always transitional bogs, called Pseudo-Hochmoore according to DU RIETZ 
(1954). At the same time, the presence here of species which indicate 
minerotrophic conditions, for instance in Scandinavian mires (DU RIETZ 1954), 
does not necessarily exclude the possibility that these bogs are ombrotrophic. 
Because of the preponderance of non-vegetated surfaces between high moun
tain ranges, the atmospheric inputs of minerals in rain, snow and dust to these 
bogs. may be significantly greater than in the Scandinavian bogs. As a result a 
purely ombrotrophic bog vegetation under these conditions may be better 
supplied with minerals than more "normal" ombrotrophic mire systems in other 
localities. 

223 



Fig. 3.13.8. Location ofthe mires and the nationally important mire lan(lscape in the area ofStazerwald (modified from DFI 1990, 1991b, 1991c). Also 
shown are the altitudinal mires on Muottas da Schlarigna. 
1 Mauntschas; 2 Muottas da Schlarigna; 3 Lej da Staz. 
Scale of the map: 1 : 25,000; for key, see end-cover. Reproduced by courtesy of the Federal Office of Topography, Berne, 9 June 1992. 

Sphagnum fuscum bogs 

Sphagnum fuscum 

Sphagnum fuscum has a circumboreal 
distribution with distinctly continental, 
arctic-alpine tendencies. It is common 
in Fennoscandia (inside the boreal or
derOxycocco (microcarpi)-Empetrion 
hermaphroditi according to DlERSSEN 

1975), but decreasing in abundance fur
ther southward (inside the west and cen
tral European Sphagnion magellanici) 
and becoming more restricted to sub
Alpine or Alpine areas (DANlELS and 
EDDY 1985). 
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A further prominent characteristic of the mires in the Upper Engadine is the 
dominance of Sphagnum fuscLlm on the bog hummocks. Sphagnum fuscum 
forms both the steeper hummocks in the moist hummock-hollow complexes and 
the flat , isolated peat-mounds. It also dominates the mountain pine bogs. 

The phytosociological classifica tion of the mires in the Engadine is contro
versial. KUJTZLI (1973) describes the "Sphagnetum fusci" of the Central Alps 
with Empetrum hermaphroditum and Vaccinium microcarpum occurring with 
minerotrophic species. According to KRISAI (1973) , there are mires in the 
Eastern Alps, where the vegetation consists only of Sphagnetum fusci (Luquet 
26). However, DIERSSEN (1975) attributes this Sphagnetum fusci, which was first 
described from the Massif Central (in France), the status of a sub-association 
only. According to them it belongs to to the Sphagnetum magellanici associa
tion of the sub-alpine vegetation belt. Compared for example to the total 
peatland area of southern Germany, the sub-association with Sphagnum fuscum 
is rare and has a narrow ecological amplitude and small distribution. This is in 



contrast to the Upper Engadine, where the mires dominated by Sphagnum 
fuscum occupy a fairly large range of different ecological sites. These findings 
indicate that phytosociological units may (or usually do) apply only at a regional 
level. 

Ascending from the Stazerwald (+/- 1,800 m a.s.l.) to the high mires on 
Muottas da Schlarigna or Muottas da Puntraschigna (more than 2,200 m a.s.l.) 
the proportion of Sphagnum fuscum decreases significantly in favour of Sphag
num magellanicum. 

The occurrence and the development of (still) growing floating mats and 
partly extended hollow vegetation (especially in Mauntschas; see Chapter 
3.13.6) is astonishing for this high elevation. 

Fig. 3.13.9. Bog pool with floating mats at Mauntschas (1.825 m a.s.l.) looking north-east from a moraine rampart to the snow-covered mountain ridge 
behind the trees and Muottas Muragl (cf. Fig. 3.13.7; Photo by T. Held). 

3.13.6 The mire landscape of Stazerwald (forest of Staz) 

Communities: Celerina/Schlarigna, St.Moritz (canton Grisons) 
Localities: Mauntschas, Lej da Staz, Choma Sur 
Coordinates: 785-789/151-154 
Elevation of the mires: 1,800 to 1,900 m a.s.l. 
Area of the raised bogs: 29 ha 
Area of the fenlands: 7 ha 
Area of the mire landscape Stazerwald: 5.200 ha 

The mire landscape of Stazerwald lies mainly on a wooded ridge. The tectonic 
position of the basement outcrops is still unclear (TRUMPY and TRoMMsDoRFF 
1980). The bedrock consists of crystalline rock and was moulded by the Inn and 
Bernina glaciers during the Wiirm glaciation (see above). Thus an extraordinar
ily varied and small-chambered relief developed in which hollows and roches 
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Mauntschas 
(No. 3 in Fig. 3.13.1) 

Lej da Staz 
(No. 4 in Fig. 3.13.1) 

Choma sur 
(No. 5 in Fig. 3.13.1) 
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moutonnees alternate. The area was colonized by forests of larch, Arolla pihe, 
mountain pine and spruce, or was left as bare rock. In the depressions, 
impermeable materials accumulated on which bogs and fens grew. In the basin 
of Mauntschas, a western lateral lobe of the Bernina glacier left a series of 
frontal moraines. Two lakes developed which eventually formed mires. 

It is remarkable that about one third of the remaining bog area of canton 
Grisons is concentrated in the Stazerwald area and is mainly untouched by 
man's activities. 

The Stazerwald has been subject to very low use in the past, resulting in few 
signs of anthropogenic activity. Dead wood lying on the ground, weathered 
trunks and layers of various old trees point to an almost natural forest manage
ment inside the roches moutonnees landscape. However, recently the mire 
landscape has been intensively exploited by tourism. In winter as well as in 
summer, disturbance to mire vegetation by people in search of relaxation is 
steadily increasing (DFI 1991c; see Chapter 3.13.7). Descriptions of the three 
largest mire habitats of Stazerwald follow. (This discussion excludes other 
smaller bogs in the roches moutonnees landscape to the north and north-west; 
cf. Fig. 3.13.8). 

The mire of Mauntschas is divided into three parts by two distinct frontal 
moraines. Formation of the mire began in the basins 11,000 years ago. Over 
time, the upper moraine was covered by bog vegetation connecting the two 
western parts. Therefore, the age and the thickness (max. 5 m) of the peat within 
the mire vary. 

Mauntschas is the most remarkable central Alpine bog of Switzerland, 
perhaps of the entire Alpine arc. Not only is it the largest bog of the Engadine, 
but its elements are very diverse. The part of the least altered mire is character
ized by an extended wet hummock-hollow complex (mixed mire), as well as by 
a large, growing floating-mat around a bog pool. It also includes a sloping fen 
to transitional mire, mountain pine bog, rills, marginal swamps and forests. 

There is also considerable evidence of human activity in some parts of the 
bog: peat cuttings, artificial pools (where peat was exploited for balneology until 
the mid-eighties), deforested or regenerating areas, paths with associated 
trampling, and areas overgrown with heather or grasses. Though half of this area 
is only of secondary character, the unique state of the other half prevails. 

Oligotrophic Lake of Staz developed in the largest glacial depression of the 
Stazerwald. It is surrounded by a belt of remarkably diverse terrestrialization 
mires and sloping mires. The lake has "the highest-situated, still well-preserved, 
however, small-sized reed bed of Switzerland" (KU')TZLI 1973). The whole lake 
has a more or less continuous belt of floating mat 1 to 5 m wide. At the edge of 
the open water, lesser tussock sedge (Carex diandra) grows together with brown 
mosses, alkaline-tolerant peat mosses (Sphagnum contortum), marsh cinquefoil 
(Potentilla palustris), bogbean (Menyanthes trifoliata), mud sedge (Carex limosa) 
and bottle sedge (Carex rostrata). There is also a floating Caricetum lasiocarpae, 
the most elevated occurrence in Switzerland (ZIMMERLI 1988a and b). Large 
islands of raised, flat and brown-gold hummocks of Sphagnum fuscum border 
the floating mats. The basin landscape is enclosed by larch - Arolla pine forests. 

The north-eastern part of the lake has been drained and the bog area, 
dominated by heather, has been eroded. This gives a clear indication of man's 
impact. Lake of Staz with its restaurant and bath is a popular destination for 
thousands of visitors. A logical consequence is the gradual increase in interfer
ence of the mire vegetation, mainly through trampling. 

Choma sur is a mire developed by paludification. It is situated on a 500 m long 
terrace with several outflows. According to radiocarbon dating, the develop
ment of the mire dates back 10,000 years (MAISCH and SUTER 1982). The bog is 
surrounded by a lovely Arolla pine forest on roches moutonnees. Here and 
there grey parts of the rock still glimmer through the forest. The bog vegetation 
is characteristic of a mountain pine bog with few pure stands. The wet sites are 
domina ted by bottle sedge (Carex rostrata), the drier ones by dwarf shrubs, and 



Fig. 3.13.10. 1992 Engadine cross-country ski 
marathon. The skiers enter the mountain pine 
bog of Choma sur (Photo by T. Held). 

the hydrologically intermediate position by Sphagnum fuscum with Eriophorum 
vaginatum. Vegetation characteristic of hollows is rare. At the marginal runoffs, 
the observed vegetation is similar to that found in rills (GRUNIG et al. 1984). 

Most of the open areas have been created artificially by forest clearing for 
cross-country ski trails including those for the famous Engadine Ski Marathon. 

3.13.7 Engadine Ski Marathon 

Cross-country skiing is generally regarded as a "soft" kind of winter tourism. 
The following example demonstrates that this is not always the case. 

Every March since 1969, the well-known Engadine Ski Marathon is held. 
With 11,000 to 12,000 participants, it is the largest ski-sport event of the country. 
After the group start in Maloja, the trail runs over 42 km through the Engadine 
lake landscape to St. Moritz-Bad. Here an obstacle (Stazerwald) awaits the 
skiers before they can traverse the plain of Samedan to finish in Zuoz. The 
original route is open for training from the beginning of December to about the 
end of March, beginning of April. For the day of competition, the route is 
enlarged where possible (2 to 30 lanes). 

In the Stazerwald area, the mire habitats are almost the only open areas. As 
a result, the cross-country ski trails cross the central parts of four bogs of national 
importance (Lej Marsch, Mauntschas, Lej da Staz and Choma Sur, cf. Fig. 
3.13.1). Several years ago (especially in Choma Sur), bog forests were Cleared 
by the organizers of this sport. With increasing mechanization, intensified 
upkeep of the cross-country ski trails and the new installation of cross-country 
skating lanes, the conditions in the bog have deteriorated significantly. Besides 
the damage done to trees, ground vegetation is also affected at several locations. 
In 1991, the Nature Conservation Agency of canton Grisons, (responsible for 
the implementation of the 'Federal Decree on Protection of Raised and 
Transitional Bogs'), documented the present damage to the vegetation and 
soil to formulate alternatives adapted to mire conservation (MULLER and 
HAuSELMANN 1991). Long-term phytosociological plots were installed and 
surveyed by the Swiss Federal Institute for Forest, Snow and Landscape 
Research, Birmensdorf. 

One finding was that there is a distinct difference between the vegetation 
inside the cross-country ski run and the vegetation outside. The peat mosses on 
the hummocks have been damaged by the mechanical preparation of the ski 
trail. The larger hummocks are decapitated and in some areas bare peat is 
revealed and roots of the mountain pine lie exposed. Inside the sphere of 
influence of the ski run, the typical mosaic of domed Sphagnum fuscum 
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Fig. 3.13.11. View of the Bemina valley show
ing the excursion route (modified from 
HOLTMEIER and LOLLAU 1969). 
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hummocks is reduced in many places to a more or less plain vegetation. Hollow
like structures are disappearing, but the wet Carex limosa hollows, protected by 
a thicker coat of snow, show little obvious damage. In sloping mires, the mineral 
soil has been exposed. 

The greatest consequence is that the short vegetation period does not allow 
the damaged vegetation to regenerate; the natural colonization of the cleared 
bog aisles is always interrupted by the annual, mechanical interference. Without 
changes to the preparation of the run, the extent of disturbance will increase 
year after year. The resulting effect will be areas which are covered by sparse 
Sphagna, desiccation and in some places dehydrated, bare, eroding surfaces. 
This would enable the establishment of secondary vegetation, which would 
intensify the dehydration, mineralization and increased alkalinity. The bog is 
endangered and may lose its typical character (wet, acidic, poor in nutrients) 
over a considerable area. 

During the pre-parliamentary consultation regarding the mire landscape 
inventory, an alternative route which would be more difficult to manage was 
criticized heavily by the affected communities and by the promoters of the 
marathon. Prolonged discussions are still going on. A solution, proposed by 
nature conservation, cross-country skiing and forestry interests, will be pre
sented to the local, cantonal and federal authorities (HELD 1993). 

3.13.8 The altitudinal mires of Muottas da Schlarigna 

Community: Celerina (German) ISchlarigna (Romansh), (canton Grisons) 
Coordinates: 787-788 I 151-152 
Elevation of the mires: 2,190 m to 2,300 m a.s.l. 
Area ofthe mires: 1.2 ha 

The research areas of Muottas da Schlarigna (2,305 m.a.s.l.) and Muottas da 
Puntraschigna (2,304 m.a.s.l.) are situated directly above the village ofPontresina 
(Figs. 3.13.8 and 3.13.11). Muottas da Puntraschigna means in Romansh "hills 
ofPontresiha". It lies within the community ofPontresina, whereas Muottas da 
Schlarigna belongs to the community of Celerina. The river Ova da Roseg flows 
in from the south. It separates the two areas from each other and leads to the 
Bernina valley and the Flaz River which runs in a south-east to north-west 
direction. 

The small mires, on the former alpine pastures of the village Celerina, are 
situated in glacially moulded basins. The research area, located on two spurs, 
was largely formed at the peak of the Pleistocene glaciation. Moulded rocks as 
humps and hollows prevail, while the remains of ground moraines and erratics 
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are still recognizable. Typical forms of the high Alps (sharp ridges and cirques) 
are only discernible above mountains of 3,000 m a.s.l. and more (for example, 
Piz da Staz). 

Geologically, the area of Muottas da Schlarigna belongs to the Bernina 
nappe, the upper part of the Lower Austro-Alpine. Crystalline rocks such as 
granites, diorites, gabbrodiorites, seriam and alkalisyenites are the main rock 
types of this area (STAVB 1946). Additional local morainic material is derived 
from the Bernina Group. On the slopes of the Roseg valley between the two 
research areas, a conjugate system of faults was found covering a distance of 
100 m. On steep slopes, this system of faults was fairly eroded and could also 
be responsible for the extension of the mires. 

At the timber-line, the influence of the topoclimate is expressed mainly in 
the slow succession of vegetation and soil types. In this respect, the wind, 
exposure conditions and the distribution of snow are the most important habitat 
factors. 

The trough shoulders of the Upper Engadine are influenced to a great extent by 
man, especially by Alpine farming. Where the terrain was suitable for alpine 
meadows on the more gently sloping shoulders, forests have been cleared. The 
research area has not been used for Alpine farming for 25 years. Old tree stumps 
and single trees indicate a former forest cover. Layers of charcoal in some soils 
confirm the burning and clearing of pasture weeds like the dwarf juniper. 
Networks of grazing paths are used today by wildlife whose impacts (e.g. deer 
wallows) characterize some mires. Moreover, summer tourism causes further 
damage (e.g. paths, fires, mountain bikes). 

As a result of reduced outflow, the glacially moulded basins are boggy and some 
of them have developed into mires. The mires of Muottas da Schlarigna are 
topogenous mires which resulted from small lakes or swamps. Some raised bog 
vegetation is found on hummocks linked together with fen vegetation. Vaccinium 
oxycoccos, Eriophorum vaginatum and Sphagnum magellanicum are building 
up incrustations of raised bogs. The extent of these small mires is insignificant, 
but the dissemination of some species (e.g. Vacciniwn oxycoccos) at this altitude 
(2,230 m a.s.l.) is a masterly performance. Sphagnum fuscum is less significant 
at this altitude and is replaced by S. capillifolium, S. compactum, and sometimes 
by S. platyphyllum. Eriophorum vaginatum and Vaccinium oxycoccos appear 
sporadically. 

The peaty soils are mainly derived from sedge species. It is only in the upper 
soil layers that peat from Sphagnum mosses is found. Some of the mires are 2 m 
or more deep. The influence of oxygenated water is so strong that the peats are 
highly decomposed. 

In the sub-alpine zone, the Caricetum rostratae is the main terrestrialization 
vegetation, dominating small pools. Following this, a zone of Eriophorum 
angllstifolillm and Carex nigra occurs. In this zone, a belt of Scirpus cespitosus 
with some hummocks leads into a Nardetum alpigenum. The transition to dwarf 
shrub heaths is often quite sudden. The common lowland vegetation is the 
Caricetum fuscae trichophoretosum (BRAUN-BLANQVET 1971). The dwarf shrub 
heaths and small bog complexes are often linked together. 

A photo-interpretation of the research areas was undertaken with the help of 
near infra-red false-colour aerial photographs (see Fig. 3.13.12). Together with 
contour lines (2 m apart), the systems of footpaths, drainage networks and 
vegetation structures were mapped. Supplementary mapping of isolated trees 
will help to describe the boundaries of the mires. The field data were compared 
with the resulting maps. Exact mapping of the topography makes it possible to 
better understand the distribution of the particular vegetation structures. Even 
the delimitation of rather fine vegetation structures with the help of air photos 
is possible. However, the use of near infra-red false-colour aerial photographs 
to interpret and to delimit plant communities in detail needs more research 
(WORTMANN 1992). 
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Fig. 3.13.13. Transitional mire in a glacially 
scoured basin at the Maloja threshold (Photo 
byT. Held). 

~ Fig. 3.13.12. Vegetation and site conditions at 
area IV on Muottas da Schlarigna (modified 
from WORTMANN). 
1 Fragment of Caricetum rostratae (with wa
ter); 2 Caricetum fuscae typicum; 3 Scirpus 
cespitosus community; 4 Hummocks with 
Call una vulgaris; 5 Hummocks with Nardus 
stricta; 6 Hummocks of Sphagnetum 
magellanici; 7 Grass; 8 Rivulet, ephemeral 
spring; 9 Watershed; 10 Damage by wildlife 
(deer wallows); 11 Dwarf shrub heath 
(Loiseleuria procumbens); 12 Dwarf shrub 
heath with grasses; 13 Dwarf shrub heath 
with lichens; 14 Junipero-Arctostaphyletum 
callunetosum; 15 Dwarf shrub heath (Em
petrum hermaphroditum); 16 Rhododendron 
ferrugineum; 17 Slope debris; 18Pinus cembra; 
19 Larix decidua; 20 Path, track. 

3.13.9 The mires around Maloja pass 

Community: Stampa, village of Maloja (canton Grisons) 
Locality: Passo del Maloja 
Coordinates: 773-775/140-142 
Elevation of the mires: 1,800 to 1,900 m a.s.!. 
Areas of the bogs: 10 ha 
Areas of the fenlands: 7 ha of national importance, 7 ha of regional importance 

Apart from the mire landscape at Stazerwald, an impressive example of a 
landscape strongly moulded by glaciers can be seen in the uppermost part of the 
Engadine close to Maloja. Between the southern shore of Lake of Sils and the 
Maloja pass, numerous roches moutonnees with an elevation of 50 to 100 m were 
carved out of the crystalline bedrtlck (granite-gneiss of the Margna nappe, see 
Fig. 3.13.2). The roches moutonnees, containing very little fine soil and nutri
ents, are covered by dwarf shrubs and by loose PinllS mugo communities. The 
former channels of the meltwaters and the closed basins between these dry 
mounds are mostly paludified (HOLTMEIER and LOLLAu 1975). The mires of the 
Maloja threshold and of Aira da Palza in the west originate from this carving 
process (see Fig. 3.13.14). In contrast to these, the mires by the road (PaW Ca 
d'Mate) and near the Maloja pass lie in a fascinating moraine landscape. They 
are the result of the last significant advances of the Forno glacier from the south
east and are thus in complete contrast to the previously described mires which 
were not touched by these stages. Because of this difference and as a conse
quence of glacial activity, a diverse landscape has developed. However, because 
of the very substantial human impacts on these sites (Fig. 3.13.15), the unques
tionably valuable mire landscape of Maloja pass was not given the status of 
national importance. 
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Fig. 3.13.14. Location of bog and fen habitats around Maloja pass (modified from DF11990, 1991b). 
1 Glacier mill reserve; 2 Mires of the Maloja threshold; 3 PaW Ca d'Mate. 
Scale of the map: 1 : 2S,OOO; for key, see end-cover. Reproduced by courtesy of the Federal Office of Topography, Berne, 9 June 1992. 
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The threshold ofMaloja shows t wo totally different geomorphological features. 
While the east side is characterized by a roches moutonnees landscape, the west 
side suddenly drops into the Bergell valley. This remarkably steep incline was 
caused by several rock slides after glaciation. 

Most of the bogs on the Maloja threshold have developed in depressions 
which were carved out by the glaciers. Despite their small extent they are quite 
diverse. There are hollows, flushes , bog pools, floating mats and marginal 
swamps. Transitional mire vegetation dominates. The peat profile up to 7 m 
(KLEIBER 1974) facilitated the process of dating the end of the transfluence of 
the Inn glacier beyond the valley head into the Bergell valley, and the onset of 
mire genesis (more than 12,000 BP). The mires of the Maloja threshold show a 
remarkable hydrological feature: their runoff flows to two seas, the Black Sea 
and the Mediterranean (cf. Fig. 1.4.3) . 

Through the glaciation of the Maloja threshold, a further remarkable character
istic of this landscape developed: the glacier mills. STAVB (1952) explains the 
origin in the following way: 

With the decline of the ice level, fracturing of glacier spilling over the 
threshold increased, and large fissures developed. From the Upper Engadine 
following the slope of the ice surface, glacial waters shot over the ice grooves 
into these crevasses. Gradually, cylindrical shafts developed in the ice, and melt 
water falling with boulders extended these to the rocky substrate. The cascading 
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Fig. 3.13.15. The Palu Ca d'Mate mire inside 
the moraine landscape at the Maloja pass 
(modified from MAISCH and SUTER 1982). 
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waters bored out holes of several metres depth in the gneiss below by a swirling 
motion. The numbers and the depth of the present glacier mills near Maloja 
suggest that the glacier retreated quickly. 

The area of Aira da la Palza is rich in mires, and nearly all stages of development 
between fen and bog are represented here. These are, on the whole, closely 
intertwined. Treeless mire areas predominate. The distinctive flush systems of 
the area are particularly worth noting. 

In terms of glacial history, the mire area ofPalii Ca d'Mate is probably the most 
interesting around Maloja. According to FURRER (1982), this area offers the only 
opportunity to date a late-glacial series of moraines in the Alpine arc. The 
history of the glaciers have thus been intensively investigated here. The north
ernmost of nine moraine ramparts is much older than the others and was 
perhaps developed at a parallel time with the Samedan stade of the Bernina 
glacier (HElTz et al. 1982b; cf. Chapter 3.13.5). The remaining moraine ramparts 
were formed by later advances of the Forno glacier (Fig. 3.13.15). The sediments 
in the two terrestrialized lake basins between the second and fourth furthest 
stades suggest that the morainic materials were deposited in the Younger Dryas 
(Egesen stade, about 10,000 BP). The single existing bog in PaW Ca d'Mate grew 
in these two basins. Their first sediments originated during the postglacial 
period, the transition from the Younger Dryas/Preboreal (period of the regional 
colonization by trees) to the Middle Boreal (period of the immigration of 
spruce). Further south, several paludified mires up to 4 m deep developed. in 
contrast to the Palii Ca d'Mate bog, where the moraines form a closed basin, 
these mires were easier to drain and thus cultivated. Today they are fertilized 
meadows. 

In the bog of PaW Ca d'Mate the terrestrialization process is now complete. 
It has given rise to peat covers of up to 6.6 m thick. The bordering moraines jut 
out over the surface even today. They are, if not quite deforested, covered by 
poor mountain pine communities full of dwarf shrubs. The bigger part of the 
mire vegetation is fairly dry and is dominated by deer-grass (Scirpus cespitosus) . 
The more humid areas are inhabited by fen communities of Carex rostrata and 
Carex lasiocarpa and by bog hummocks. The mountain pine areas are poor in 
Sphagna but rich in Eriophorllll1 vaginatum and dwarf shrubs, and partly free 
from minerotrophic species. 

Besides the interesting glacial history, the past three decades have been 
eventful. In 1955, the mire extended as far as the Maloja pass road. From the 
west, the marginal areas were covered by mineral material (used as a dump site) 
several times (Fig. 3.13.15). The rare Caricetum lasiocarpae, previously ex
tended in PaW Ca d'Mate, was destroyed except for a small remaining area. A 
big part of what is left would have had to be destroyed for a proposed public 
building of the community of Stampa and a zone for private buildings. However, 
the mountain pine bogs with their light cover of trees, are under the protection 
of the strict Federal Forest Act and in 1983, after nearly ten years of legal 
arguments, 'only' a reduced section was allowed to be cut. Because of that and 
of the high costs, the community gave the project up. However, further illegal 
construction dumping followed. After the Rothenthurm Referendum in 1987, 
the aims of the responsible cantonal authorities should be the restoration of the 
bog's state before 1 June 1983 and an improvement of the water balance. 

Today the village of Maloja depends mainly on tourism. This factor as well 
as the mire's location close to the village centre, creates considerable pressure 
on the mire areas and the connected moraine landscape. The bog of PaW Ca 
d'Mate is also increasingly affected by cross-country ski activities. However, 
only a short time ago the voters of the community of Stampa rejected a proposal 
for a golf course in the moraine landscape. 
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Fig. 3.14.1. Autumnal aerial view of the PaW lunga mire above Ramosch showing drainage ditches. The other features of traditional land use like 
meadows, pastures, hedgerows, wooded pastures and forests are characteristically intertwined. Note the higher percentage of larch (Larix decidua; 
see yellow trees) in the wooded pastures in the centre and to the north (cf. Chapter 1. 7.1). Aerial photo taken on 27 October 1988 by the Co-ordination 
Centre for Aerial Photographs, Diibendorf. 
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3.14 Mires at their drought limit - traditional land use in the Lower 
Engadine 
Angelika Raba and Kurt Kusstatscher 

Community: Ramosch (Romansh) / Remiis (German), (canton Grisons) 
Locality: PaW Lunga 
Coordinates: 824-825 / 192-194 
Elevation of the mire: 1,880 m a.s.l. 
Area of the fen of national importance: 11 ha 

3.14.1 Highlight of the visit 

The excursion area (Ramosch, Yna) is located in the Lower Engadine (canton 
Grisons). It is characterized by its specific Inner Alpine climate and its geo
graphical location and dimensions. 

The landscape is influenced by sub-alpine forms of agricultural terracing at 
an altitude of 1,100 to 1,700 m a.s.l. This old cultural landscape records the 
history and development of the area. This landscape type is of great national 
importance. 



Fig. 3.14.3. Sketch showing examples of nap pe, 
klippe and geological window (modified from 
HOTZ 1990). 

The present vegetation with its beautiful species-rich hay meadows and 
some examples of mires at the drought limit of their existence can be seen during 
the proposed field trip (Fig. 3.14.2). 

3.14.2 Geology 

The region is characterized by the asymmetric relief of its geological structures. 
The contrast between north-facing soft terraced slopes and south-facing steep 
escarpment is distinctive. Due to its location in the Lower Engadine Window (cf. 
Figs. 3.14.3 and 3.14.4), the geology is diverse and complex. This window is 55 
km in length and 17 km in width. The major rock formations are calcareous 
outcrops covered partly by moraine debris . Figure 3.14.4 gives a tectonic 
summary of the excursion site. 

Fig. 3.14.2. Location of the only fen area of national importance near Ramosch (modified from DFI 1990). 
Scale of the map: 1 : 25,000; for key, see end-cover. Reproduced by courtesy of the Federal Office of Topography, Berne, 9 June 1992. 
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Fig. 3.14.4. Tectonicalsketch map of the Lower 
Engadine Window (modified from CADISCH 
et al. 1968). 

Scuol-Ramosch (1253 m) 4.90 707 
(40) 
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Fig. 3.14.5. Climate diagram for ScuollRa
mosch (from WALTER and LIETH 1960). For 
explanation see Fig. 1.5.4. 
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Continental climate dominates this Central Alpine dry valley (Fig. 3.14.5). 
Average annual precipitation is 700 mm. The maximum precipitation occurs in 
summer and minimum in winter. The mean temperature is 4.90 C. At an altitude 
ofl,500 to 2,000 m a.s.l., the mean temperature (taken at 14.00 h) for the months 
June to August is 4 to 50 C higher than at the same altitude in the Northern Alps 
or in the Jura Mountains (GENSLER and SCHOEPP 1991). In addition to precipi
tation and mean temperature, slight cloudiness and a relatively long insolation 
period play an important role for plant growth and cultivation. 
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3.14.4 Soils 

Soil formation and dynamics in central Alpine valleys are mainly influenced by 
climate, but also by anthropogenic activity. The soils may contain a lot of organic 
matter. Work on the classification of these soils is in progress. According to the 
FAO-Classification (FAO-UNESCO 1974), the most extreme of these soils 
might be compared with Phaeozems. In the excursion area, Cambisols (brown 
earths) dominate. Charcoal layers are often found in soil profiles. 

3.14.5 Vegetation 

Some of the species occurring in the Lower Engadine belong to the east-alpine 
flora. Most of these plants have repopulated the area from the Inn valley after 
the ice age. Some may even have survived the last glacial period on ice-free 
mountain peaks (e.g. Piz Arina). This may explain why special plant communi
ties can be found in wet as well as in dry habitats. 

The most important types of vegetation to be seen on the excursion are: 

Dry meadows and meadows poor or rich in nutrients and managed at various 
intensities (Festuco-Brometea, Seslerietea variae and Molinio-Arrhenathere
tea): 

This rough classification of meadows is not sufficient for agricultural 
practises, or for consultation about sustainable farming in the Lower Engadine. 
Therefore, further ecological parametres of these native meadow communities 
are being investigated as part of a doctoral thesis. The following species are 
important: false oat-grass (ArrhenatheruJ11 elatius), cock's-foot (Dactylis 
glol1lerata), yellow oat-grass (TriselllJ11 flavescens), upright brome (Brol1lus 
erecflLs), Festuca rupicola, meadow oat-grass (A venula pratensis), purple moor
grass (Molinia caerulea), as well as a variety of flowers. The number of species 
which an be found in 50 m2 ranges from 20 to 50. 

Management 
The intensity of both exploitation and fertilization varies considerably. De
pending on suitability and proximity to the village, the meadow is cut from once 
to 2 or 3 times a year. Some areas are used as pasture and some have recently 
been manured or fertilized with commercial products. As this has led to a steady 
accumulation of nutrients, farmers today use only fertilizers from their own 
farms (liquid manure, manure and urine). 

The nutrient-poor grasslands surrounding the "Maiensass" area (the early 
summer meadows and alpine pastures) are only cut when needed, usually every 
second year. The standing growth then regenerates during the intervening 
period. 

Fens (Scheuchzerio-Caricetea nigrae): 
Under the influence of the inner-alpine continental climate of the Lower 
Engadine, fens have developed on suitable sites. Fens in the area of Chantata 
can generally be assigned to the Schoenetum subalpinum. Furthermore, differ
ent forms of Caricetum davallianae and Caricetum nigrae can be found. 
Important species include brown bog-rush (Schoenlls ferrllgineus), Davall's 
sedge (Cm"ex davalliana) , deer-grass (Scirpus cespitosllS), broad-leaved 
cottongrass (Eriophorlll1llatifolium), common cottongrass (E. angustifolium), 
bird's-eye primrose (Primula farinosa), Alpine bartsia (Bartsia alpina) and 
German asphodel (Tofieldia ca/yclllata). 

Management 
Until recently, sedge areas were still drained. Farmers are now better informed 
about the need for nature conservation and have begun to appreciate the 
importance of sedge areas. This type of vegetation is cut annually or every 
second year without fertilizing. 
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Spruce, pine and larch woodlands (Ononido-Pinetum, Larici-Piceetum): 
In the region of the excursion, woodland types from montane or sub-alpine pine 
forests to dry heather-spruce forests can be found. Both still occur in a wide 
range of developmental and transitional stages. Selective intervention has 
partially replaced pine-larch forests by light larch forests. This has enabled 
sunlight to reach the soil promoting dense grass sward suitable for grazing. 
Typical species include spruce (Picea abies), larch (Larix decidua), Scots pine 
(Pin liS sylvestris), snowy mespilus (Amelanchier ovalis), woodreed (Calama
grostis varia) , tor-grass (Brachypodium rupestris) , barberry (Berberis vulgaris), 
snow-white wood-rush (Luzula nivea), bracken (Pteridium aquilinum), soft
leaved sedge (Cm·ex montana), dark-red helleborine (Epipaclis atrorubens), 
Anthericum ramosum and vincetoxicum (Vincetoxicum officinale). 

Management 
The most common form of management today is selective forestry. Pastures are 
mostly separated from woodlands. 

Hedges and bushes (Berberideto-Rosetum): 
In the Engadine, as well as in the Mtinstertal, the Vintschgau and the Valais, 
typical hedge communities have developed along the borders between terraces 
and also between lots. They lend a special touch to the landscape. Characteristic 
species to be found here include several dog rose (Rosa), bird cherry (Prunus 
padus ssp. petraea) , red-berried elder (Sambucus racemosa) , barberry (Berberis 
vulgaris), buckthorn (Rhal11l1uscathartica), wormwood (A rtel11 isia absinthium), 
perennial rocket (Sisymbrillln strictissil11ul11), golden chervil (Chaerophyllum 
aureul11) , broad-leaved laser (Laserpitiul11 latifoliul11) and laser (Laserpitillln 
si/er), speedwell (Veronica teucriul11), wild liquorice (Astragalus glycyphyllos) 
and vincetoxicum (Vincetoxicum officina le) . 

Management 
Hedges are still traditionally used as firewood and for the collection of wild 
berries (Rosa sp., Sambucus racemosa, etc.). 

3.14.6 Land use history and population 

Passing through the Engadine valley, relics from prehistoric times are evident. 
In the Lower Engadine pollen diagrams through various mires (ZOLLER and 
ERNy-RoDMANN 1993) indicate that between 5,600 and 5,200 BP the original 
fir forests, partially mixed with pine and larch, were transformed into wooded 
pastures with larch. These same pollen diagrams note the appearance of wheat 
and barley pollen dating back 4,000 years BP and indicating the beginnings of 
the tradition of cereal farming at the end of the Neolithic Age. Radiocarbon 
dating shows many significant anthropogenic influences such as Bronze Age 
(ca. 3,500 BP) forest clearance. Subsequent periods exhibited, in general, a 
continuity of settlement and agriculture seems to have continually expanded 
until the end of the Bronze Age (ca. 3,000 BP). 

Terraces indicate the importance of cereal farming in the past. The oldest 
existing agricultural terraces were built in the early Bronze Age. A relationship 
between an early settlement in the Middle Bronze Age (ca. 3,500 BP; CONRAD 
1981) and field terraces seems to have existed. Under a continuous agricultural 
regime many plant species were able to expand their range from small defor
ested patches, rocks, avalanche corridors and alluvial areas into the new 
deforested and cultivated areas. Subsequently the characteristic farmland plant 
communities such as hazel scrub, hedgerows, birch woods, tall grass meadows, 
(semi-)arid grasslands and steppe vegetation developed. However, pollen 
analysis has revealed that land use has fluctuated diversely since the Neolithic 
Age. For instance the well-marked agricultural depression during the early 



Middle Ages was followed by one of the most prosperous times during the high 
and late Middle Ages. Because of the region's geographic and political isolation, 
the traditional man-made cultural landscape persisted for a long time. Thus, the 
traces of the evolution of agriculture during the last five thousand years were 
preserved. However, the traditional land use has now been largely abandoned 
and replaced mainly by grassland. 

With the advent of modern agriculture, the problem of how to preserve this 
structured, rich landscape with adequate management, including irrigation and 
drainage, has become increasingly difficult. Therefore, the remaining areas with 
traditional land use represent a highly valued and endangered heritage which 
must be preserved for the local population and the generations to come. 

At present, land use in this area is mainly restricted to agriculture and 
forestry. Although influenced by man, the countryside has maintained its semi
natural appearance. Unfortunately, tourism is now having a significant effect 
here. 

The present populace of the Lower Engadine are called Rhaeto-Romanic. 
They represent the Romansh-speaking population minority in Switzerland. 
Besides the maintenance of different landscape types, the preservation of this 
unique language and culture are also important conservational tasks of this 
region. 

3.14.7 Special remarks 

There are important unresolved land management, nature conservation and 
cultural problems. Both the local way of life and traditional agriculture are in 
danger. It is questionable whether or not they will survive. Effects from 
increasing or decreasing agricultural management are difficult to estimate. 

The Alps, as a leisure resort in the centre of Europe, are visited by a great 
number of people each year. The economic future of thousands of people 
depends on the solution of land management, nature conservation and cultural 
problems. 

Many aspects, including international trade and economics must be consid
ered. Tourism, nature conservation and over-production from traditional farm
ing are also important local and national problems. Finally, the living space and 
economic situation of the region of Lower Engadine must be considered. How 
much financial compensation should be provided and by whom, is a complex 
sociopolitical matter. 
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Fig. 3.15.1. View of the mire landscape Faninpass bearing the elements of an agricultural landscape with traditional and appropriate land use of low 
intensity. 
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3.15 Alpine low intensity land use - the Faninpass and the Fideriser 
Heuberge 
Karin Marti and Christian EgJi 

Communities: St. Peter (canton Orisons) 
Locality: 
Coordinates: 768-775/190-195 
Elevation: 1,750 to 2,200 m a.s.1. 
Area of the fenlands: 226 ha 
Area of the mire landscape Fanin pass: 1,060 ha 

3.15.1 Highlight of the visit 

The aim of the excursion in the mire landscape Faninpass, especially at Fideriser 
Heuberge, is to demonstrate how canton Orisons implements appropriate 
measures for the protection of mires. As the area of Faninpass is characterized 
by a traditional low-intensity land management of the numerous fens, the 
consequences of mire conservation are quite different from those in an area with 
intensive land use (cf. Chapter 3.5.9). The impact on agricultural exploitation 
through the preservation of the mire landscape will also be presented. 



Fig. 3.15.2. Location of the fens and the mire landscape of national importance in the area of the Faninpass and of the bordering Fideriser Heuberge 
~ (modified from DFI 1990, 1991c). 
....... Scale of the map: 1 : 25,000; for key, see end-cover. Reproduced by courtesy of the Federal Office of Topography, Berne, 9 June 1992. 



Fig. 3.15.3. Overview of geology and tectonics 
of Prli.ttigau valley and environs (modified 
from THUM and NABHOLZ 1972). 
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3.15.2 Geology 

The Fideriser Heuberge are part of the Northern Alps, which are generally 
dominated by limestone. They belong to the geological formation of the 
Prattigau Flysch (see Fig. 3.15.3). This material promotes paludification be
cause it is relatively impermeable. Other consequences of this geology are the 
very evident erosion processes. The mires are located on the slopes of a valley 
which in the north leads to the main valley of the Prattigau (see Fig. 3.15.2). They 
lie between 1,750 and 2,200 m a.s.l. 
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Fig. 3.15.4. Climate diagram for Klosters (from 
W ALTER and LIETH 1960). For explanation see 
Fig. 1.5.4. 

3.15.3 Climatic conditions, vegetation history and management 

The climatic conditions of the Fideriser Heuberge are characterized by rela
tively high precipitation, typical for the outer northern chains of the Alps. 
Furthermore, the Prattigau opens to the west, the main direction of the winds 
which bring rain to the region. The average annual precipitation in the nearby 
village of Klosters is 1,285 mm. The average mean temperature of the year is 
4.70 C (Fig. 3.15.4). 

Pollen profiles taken from the Faninpass (2,212 m a.s.!.), the Oberen 
Glunerseen (2,100 m a.s.!.) and the Griinsee (2,110 m a.s.!.) start at depths of 
2.7 m with more than 80% Pin us, some Betula, Corylus, luniperus and Ephedra 
from the Preboreal (WEGMULLER 1976). Beyond that, Corylus became more 
significant; it was only after 8,250 BP that the mixed oak forest with elm (Vlmus 
sp.), lime (Tifia sp.), oak (Querclls sp.) and maple (Acer sp.) became wide
spread. Spruce had returned by the end of the Boreal by7,200 BP (cf. Fig. 1.6.5), 
and fir by 7,000 BP (cf. Fig. 1.6.6). In 5,800 BP, the mixed oak forest retreated, 
while spruce reached its maximum. The transition from the Younger Atlantic 
to the Sub-bOt'eal (after 4,800 BP) represents the end of a humid cool sequence. 
During the Sub-bOt'eal the forest became much thinner. Around 3,800 BP, 
spruce began to recede, and the first signs of human activity appear. 

The farmers of the Fideriser Heuberge still do not use their grassland 
intensively but instead only harvest hay. They divide their lots into two areas 
which they mow alternately every second year. 

3.15.4 Fenlands 

The mires of the Fideriser Heuberge are generally sloping fens dominated by 
Caricetum davallianae. The following plant associations are characteristic of 
the fen vegetation in canton Grisons (C: Characteristic species): 

1 Scheuchzerietalia (C: Menyanthes trifoliaw, Carex diandra); Association of 
Caricetumlimosae (C: Carex limosa, Scheuchzeria palustris) These associa
tions have their distribution centres in the northern part of canton Grisons, 
between 1,600 to 1,900 m a.s.l. In higher regions only fragments of these units 
exist. 

2 Caricion fuscae (C: Carex stellulaw) are loca ted in the siliceous chains ofthe 
Alps. 
Association of Caricetum fuscae (C: luncus filiform is, Viola palllstris, Carex 
magellanica, Carex canescens). 
Sub-association with dominating Carex fusca, Sub-association with domi
nating Scirplls cespilosllS. 
Association of Eriophoretum scheuchzeri (C: Eriophorum scheuchzeri, 
Drepanoc/adus exal1lllllatus). 
The largest populations are located in the central part of canton Grisons, 
above 2,000 m a.s.l. 

3 Caricion davallianae (C: Carex hostiana, Eriophorll/11 lalifolillm, Tofieldia 
calyclllata, Orchis lraunsteineri, Pinguicula vulgaris). 
Association of Caricetum davallianae: widespread in the higher regions of 
the calcareous chains of the Alps in canton Grisons, 1,500 to 2,300 m a.s.!. 
- Typical sub-association with Carex davalliana, Drepanoc/adlls intermedills, 

Eleocharis pallczflora, Carex capillaris, Carex f/acca, lllnclls triglllmis, 
Blysl1llls compreSSllS. Sub-association trichophoretosum with Scirplls 
cespiroslls, Molinia caerulea, Sal1gllisorba officil1a/is, Pedicularis verticillata. 

- Association Tofieldio-Schoenetum. Sub-association ferruginetosum with 
Orchis latijolia, GYJ11l1adenia odoratissima, Sesleria varia, Carex demissa, 
Gentiana c/usii, Ga/iul11 bOl'ea/e, BllphthalmW71 sa/icifolillll1 (from the sub
alpine up to the beginning of the alpine region). 
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Sub-association droseretosum with Schoenlls nigricans, Drosera anglica, 
Drosera obovata, Carex flava ssp. lepidocarpa, Liparis loeselii (BRAuN
BLANQUET 1948-1950, 1971). 

3.15.5 Conservation of mire habitats 

In Switzerland the protection of raised bogs and fenlands is based upon the two 
mire habitat inventories and their corresponding maps at a scale of 1 : 25,000 
(cf. Chapters 2.3 and 6.3). To implement effective conservation measures in the 
mire habitats registered in the federal inventories, canton Grisons mandated 
several biologists in 1991 to map the mire vegetation of the canton in detail 
(at a scale of 1: 2,000 or 1 : 5,000). The perimeter of the mire habitats has been 
outlined on allotment maps. The cartographers also noted for each recorded 
vegetation unit, the proposed management, whether drainage ditches had to be 
filled, if there were springs located in the habitat, and if buffer zones against 
lateral nutrient input had to be delimited. 

In the area ofFideriser Heuberge about 100 ha offen vegetation have been 
mapped in this way at present. As canton Grisons offers financial compensation 
for management of species-rich meadows, these were also mapped in the 
surroundings of the fen habitats of the Fideris area. After mapping was 
complete, the farmers responsible for site management and the landowners of 
the lots were invited to an information evening. They received the allotment 
maps, the contracts with the proposed management of the fen areas and the 
calculation of the compensations. 

Upon signing a four year contract, the farmers annually receive Sfr. 800 per 
ha for mowing the fens. They were also invited to sign contracts for the 
management of species-rich meadows. By mowing these meadows, each farmer 
receives Sfr. 500 per ha. 

The landowners with fen habitats were invited to sign a contract for twenty 
years, preventing any changes in the landscape of the terrain. They are given 
Sfr. 8,000 per ha as compensation for mowed fens and Sfr. 4,000 per ha for 
pastured fens. 

The present management practices of the farmers in Fideris do not differ 
very much from the proposed future management of the fens. The acceptance 
of management contracts has, therefore, tended to be relatively high. After the 
first negotiations, more than 80% of the fen area is already under contract. 

3.15.6 Mire landscape and agricultural exploitation 

In the spring of 1991, the mire landscape inventory, containing 91 sites with a 
total surface of 926 km2 was completed (cf. Chapter 2.4). Goals include nature 
conservation and landscape protection. As most sites are strongly influenced by 
man, it is inevitable that an impact on agricultural production will occur if the 
law is implemented correctly. 

A project between the Swiss Farmers Union and a private firm of environ
mental consultants studied a total of 40 farms in 7 testing areas. The following 
questions were examined: 
- What financial losses do fanners incur as a result of additional protection to 

mire landscapes? 
- What will the national cost be to compensate losses in agriculture caused by 

the changes in mire landscape protection? 



During the first phase, the existing level of agricultural land use was 
determined, as well as the level of exploitation that would still be possible while 
maintaining the mire landscape. A procedure was devised that takes into 
consideration the various uses of individual parcels of land. 

In the second phase, the relevant income changes were assessed. On the one 
hand, losses have to be compensated. On the other hand, maintenance work has 
to be paid. At the same time, impact on the total farm was taken into considera
tion. 

The testing area in the mire landscape of Faninpass covered about 4 km2 of 
the community of St. Peter. The area is covered with a pattern of fens, litter 
meadows, hay meadows of low-intensity use, all interspersed with dwarf shrub 
vegetation, bushes and groups of trees. Fen and hay meadows are mown 
periodically. Some of the hay meadows are moderately fertilized. 

During field work it became apparent that most of the protective measures 
will be limited ensuring that traditional land uses are maintained. The require
ments for an adapted and sustainable land management result in a less intensive 
exploitation in only a few cases. 
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3.16 How to rehabilitate a sloping bog - the Gamperfin site 
Beat von Gunten 

Community: Grabs (canton St. Gall) 
Locality: Gamperfin 
Coordinates: 746-749/225-228 
Elevation of the mires: 1,320 m a.s.1. 

Area of the raised bogs: 16 ha 
Area of the fenlands: 34 ha 
(outside the mire landscape: 59 ha) 
Area of the mire landscape: 280 ha 

Fig. 3.16.1. Near infra-red false-colour aerial photograph of the Gamperfin bog showing drainage ditches, peat cuttings and rows of planted dwarf 
mountain pine (Aerial photograph by the Federal Surveyor's Office, Berne, taken on 19 June 1984). 
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3.16.1 Highlight of the visit 

A detailed study of the peat bog Gamperfin-Turbenriet has facilitated a 
prediction of the bog's response to drainage and the subsequent sequence of 
rehabilitation and regeneration. The restoration measures which have been 
taken and the goals of the regeneration proramme can be seen in the field. 

Fig. 3.16.2. Location of the mires and the mire landscape of national importance in the Gamperfin area (modified from DFI 1990, 1991b, 1991c). 
1 View from the west of the Gamperfin bog; 2 Base-rich, oligotrophic fens; 3 Central, undisturbed bog area; 4 Heavily drained bog with large peat 
cutting area. 
Scale of the map: 1 : 25,000; for key, see end-cover. Reproduced by courtesy of the Federal Office of Topography, Berne, 9 June 1992. 
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Fig. 3.16.3. Geomorphology of the Gamperfin 
bog also called Turbenriet (modified from 
SCHNEEBELl 1988). 

248 

3.16.2 General information 

Large parts of the pasture area from Risiwald, above Hotel Voralp, to the north
east down to Simmitobel are covered by bogs and fens. The bog complex of 
Gamperfin-Turbenriet-Tischenrietwald (Fig. 3.16.2) is the second largest in 
canton St. Gall and one of 40 bogs in Switzerland larger than 10 ha. The ratio of 
intact to disturbed bog-surface is about 1 : 2, which is approximately the Swiss 
and cantonal average (SCHNEEBELI 1988; GRONIG et a1. 1986). Because of its 
relatively large connected surface, the bog is of extraordinary importance. 
There are a few smaller bogs, mostly surrounded by fens, in the neighbouring 
area (Fig. 3.16.2). The central bog and several fens form the heart of the mire 
landscape of Gamperfin. On three sides are steep slopes, and in the west a rock 
bar forms the boundary of the mire landscape. The three parts of the landscape 
are quite distinct: in the east it consists of a mosaic of fens, meadows, pastures 
and woods, in the middle is a dense forest with hidden but vast bogs, and in the 
west is an open pasture framed by wooded ridges. 
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Fig. 3.16.4. Climate diagram for the Gamperfin 
area (modified from SCHNEEBELl 1991a and 
from WALTER and LIETH 1960). For explana
tion see Fig. 1.5.4. 
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Development of the peatland 

3.16.3 Geology, geomorphology and hydrology 

The entire area was covered by the Rhine glacier during its maximum extent in 
the Wilrmian ice age (KELLER 1989). The retreat of the glacier 15,000 years ago 
left the Turbenriet area with a substratum consisting of schistose, limy marl and 
loamy ground moraine. On the eastern side, a band of calcareous marl eventu
ally led to the formation of sink holes. The retreat of the glacier also left behind 
three moraine ramparts running perpendicular to the slope. The ramparts were 
gradually smoothed by erosion. The net result was the formation of three 
distinct basins suitable for peatland formation. With time, peat formation 
exceeded the original basins and extended across the moraine ramparts to form 
one contiguous mire. There is a small stream on the south-west side of the bog 
which constrained peatland formation there (Fig. 3.16.3). Peat accumulation 
began about 12,000 years ago (Fig. 3.16.5). By the 19th century the maximum 
peat thickness was probably at least 6 m. Today, the original three peat bodies 
have maximum peat thicknesses of only 2.7, 4.6 and 4.8 m (Fig. 3.16.6). There 
are many drainage ditches dating from the 1940's (Fig. 3.16.3) which continue 
to affect the hydrology of the mire. While in former times the water level in the 
bog was almost constantly at the surface, today the surface of the water is 
generally lower. 

Drainage after a heavy rainfall occurs quickly as the water flows directly 
fr0111 the ditches into the streams. A further result of the drainage is the reduced 
water storage capacity of condensed peat. Therefore, the discharge increases 
during heavy rain (AHTI 1987). 

3.16.4 Climate 

The average monthly temperature ranges from -1.5 0 C in January to 13.40 C in 
July (1901 to 1960). The vegetation period lasts from the end of May (the end 
of the spring thaw) to the end of September (the beginning of heavy frosts). 
ELLENBERG (1988) described the climate as montane -peripheral alpine. Great 
quantities of rain fall during the entire year (approximately 2,000 mm). Even in 
the driest months of February and October, the means of 4.3 mm and 4.5 mm, 
respectively, per day are substantially higher than the potential evapotrans
piration. Nevertheless, there is great variability in the amount of precipitation. 
Wet and dry periods longer than 7 days occur on average every second year. In 
summary, the climate of Turbenriet is characterized by considerable precipita
tion surpluses in both summer and winter (Fig. 3.16.4). 

3.16.5 Specifications of the bog 

The Turbenriet is a sloping bog, tongue shaped and orientated towards the 
south (Figs. 3.16.3 and 3.16.6). 

Originally, peat accumulation started in three different centres, all on the 
western side of the bog (Fig. 3.16.5). The southern and the middle parts of the 
bog began to develop about 12,000 years ago and the northern part about 10,000 
years ago. Well-decomposed and poorly decomposed layers of bog peat were 
deposited over thin layers of fen peat. The two lower bogs grew together 9,000 
years ago. In the expansion period of 7,500 to 6,500 BP, the bog formed its 
present shape. During the following 2,000 years, it expanded in width only 
slightly up to the natural borders defined by the small stream and the dolines. 
Vertical growth lasted until approximately 100 years ago. The bog was almost 
treeless for most of its history. Remains of Pinus spp. roots have only been found 
in the younger layers of the upper horizons from about 0.3 to 1.0 m deep. Most 
of the peat consists of J-Iypnul11 spp., Sphagnul11 spp. and Eriophorum vaginatul11. 
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Fig. 3.16.5. Plan view of bog development of 
the Turbenriet. The oldestdated point (11 ,600 
BP) is marked on the map (1). The dates were 
obtained from statistical analyses of the pol
len profiles. 
1 Sampling points are shown with black and 
white circles. Empty circles show points where 
pollen samples could not be taken; 2 Prob
ability; 3 90%-confidence interval (modified 
from SCHNEEBELI 1991a). 

Fig. 3.16.6. Longitudinal section ofTurbenriet 
showing stratigraphy and degree of decom
position of peats. The triangles and numbers 
mark the drilling points (modified from 
SCHNEEBELI 1991a). 
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Vegetation 

Flora 

Fauna 

Vegetation in the areas where peat cutting or planting with prostrate Pinus 
111l1g0 occurred differs markedly from the natural condition, which has been 
largely stable for several centuries. 

The heath bog (consisting of 4.4 ha or 31 % of the total bog area) and one 
third of the spruce forest (1.3 ha or 9% of the total bog area) can be considered 
to have developed as a consequence of drainage and peat cutting. These two 
vegetation groups are dominated by Vaecinillm llliginosllm and Vaeeinillm 
myrtilllls, and specifically in the heath bog, Sphagnum magellanicllm and 
Molillia eaerulea. The heath also includes the afforestated surfaces that consist 
of Pino mugo-Sphagnetum (OBERDORFER 1992). The remainder of the spruce 
forest (2.5 ha or 17% of the total bog area) stands on well-drained peat soils 
along the deep ditches or on mineral soil at the periphery of the bog. 

The Sphagnetum magellanici (OBERDORFER 1992) occurs mainly in the 
middle part of the Gamperfin bog and has survived despite the afforestation 
attempt. Pil111S I7lllg0 were planted more than 70 years ago. Of the trees that 
survived, none are taller than 1 m. Red bog moss (Sphagnum magellanieul7l), 
Sphagnum angustifolium,hare's-tail cottongrass (Eriophorul7l vaginatlll7l) , bog 
rosemary (Andromeda po lifolia) ,cranberry (Vaecinillm oxycoeeos) and bottle 
sedge (Cm'ex roslrata) are the most abundant species. Of these, Andromeda 
polifolia is the only bog species declared vulnerable by the Red List of Swiss 
endangered phanerogams (LANDOLT 1991). In the southern part, a slightly drier 
type of vegetation with more Pinlls mllgo is found (a total of 2.7 ha or 18% of 
the total bog area). 

The fen vegetation (3.5 ha or24 % of the total bog area) covers large surfaces 
in the northern part of the bog and is strongly influenced by runoff mineral soil 
water where it belongs to the Caricetum davalliana sub-association with Scirplls 
cespitoslIs (OBERDORFER 1992). Most of it is cut in autumn for litter harvesting. 
In the north-eastern part of the mire in the transitional zone between fen and 
bog, an association depending on less basic conditions can be found: Parnassio
Caricetum fuscae (OBERDORFER 1992) with strong stands of Carex echinata. The 
community is dominated by Molinia eaerulea and other species which are 
typical offen or bog vegetation. It grows on mineral soil as well as on the drained 
bog, except on moist and very acidic hummock locations. The community is 
therefore spread out over the whole mire area. 

An additional plant community bears the characteristic features of a 
transitional mire. It is located at the periphery of the undrained bog and in other 
locations where the conditions are again favourable for bog development. 

A unique and special floristicfeature of the Gamperfin bog is Salix myrtilloides: 
it is found here at the most western edge of its occurrence (OBERLI 1981) and is 
the only site in Switzerland. 

The sloping fens of Grabserberg contain alliances from Caricion davallianae, 
Caricion fuscae and Calthion or Filipendulion (OBERDORFER 1990). The occur
rence of Iris sibiriea and Carex dioica, two vulnerable species in Switzerland 
(LANDoLT 1991), is particularly noteworthy. 

The Gamperfin bog is important because of its small populations of black 
grouse (Lyrurlls tetrix) , capercaillie (Tetrao urogallus) and hazel hen (Tetrastes 
bonasia). Mire-dependent forests on a pronounced minor relief form the 
preferred habitat of these shy and sensitive birds. The Gamperfin bog area is an 
important wildlife corridor for the larger populations west, north and east of it. 
In the same area, the three-toed woodpecker (Picoides tridaetylus) can be found 
and often, in tree-holes, pygmy owl (Glallcidiwl1 passerinum). An important 
part of the central European populations of these two species is located in the 
Swiss Alps. 

In addition, typical bog fauna can be expected, especially the Alpine newt 
(Tritztrlls a/pestris) and the common lizard (Laeerta vivipara). It is possible that 
grass frog (Rana temporaria) and adder (Vipera berus) occur as well. This 
poisonous snake lives in the wider region on south-orientated slopes and on alps 
with dwarf shrub heath. 
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3.16.6 Land use history and preservation management 

Land use history ofTurbenriet can be divided into different periods. Until about 
1820, the development of the bog was largely untouched by man's influence; 
there was perhaps some grass mowing or some tree felling. However, before 
1850 the bog was systematically planted with more than 2,000 Pinus mugo trees 
(SCHREIER 1993; cf. Fig. 3.16.1). In the very active period from 1860 to 1945, peat 
was exploited repeatedly: 1860 to 1870, 1918, 1943 to 1945. Drainage also 
occurred during the First and Second World Wars (the most important ditches 
are illustrated in Fig. 3.16.3). Before World War One a plan had been drawn up 
to drain the whole site at 5 m intervals. Fortunately, this plan was never carried 
out. During the period from 1945 to 1980, the bog was left to itself. The most 
recent period is marked by the beginning of regeneration attempts in order to 
recreate the original bog community (Chapter 3.16.7). 

According to the Federal Decree on Raised and Transitional Bogs of 
National Importance, canton St. Gall has until the end of 1993 to protect and 
preserve the Gamperfin bog and where possible to support rehabilitation 
measures. In this case, as in most others, the water-table has to be raised to the 
surface, necessitating the filling of drainage ditches and areas where the peat 
was cut. The Pi/1lIS l1111go stand has to be thinned out in the undrained area. 
Independent of these measures, the entire mire landscape and the adjacent fens 
downhill from the Simmitobel, as well as the nutrient-poor meadows and 
pastures, should not be subject to intensification of land use. Certain animals, 
especially rare and endangered species, live in more than one particular habitat 
and need such a network of different habitats. The protected bogs and fens must 
be marked distinctly to avoid human disturbance or mire damage. The farmers 
using the fens should be persuaded to participate in all preservation activities. 

3.16.7 The rehabilitation of a bog 

A necessary condition for the rehabilitation or regeneration of a disturbed bog 
is the restoration of the original hydrological regime as much as possible. It is 
therefore essential to have detailed information on the structure and form of the 
impermeable layer, the peat body, the development history of the bog, the top 
soil and the effects of the disturbance. 

The extensive investigation of the Turbenriet-Gamperfin bog provides a 
better understanding of the natural development of a sub-Alpine bog. This 
study was based on soil physical and palynological data and the reaction of the 
mires to different regeneration measures (SCHNEEBELI 1988, 1991a). 

In order to bring the soil surface and the water-table to the same level and 
promote the growth of typical bog sphagna, there are three general possibilities: 

The decomposition of the upper peat layers (acrotelm) leads to their subsidence 
because of aerobic decomposition. The ~ubsided peat is much more dense than 
poorly decomposed peat, and it can become as impermeable as clay. If there is 
not too much slope or direct drainage, two almost independent water-bodies 
will be formed: one below the decomposed peat layer within the catotelm and 
one in the near-surface layer. The upper water-body definitely benefits from the 
growth of Sphagna. When the drainage is limited, the water-table is kept at the 
surface and thus natural regeneration begins. 
Stands of trees (Picea excelsior, Pinlls sp. and Betula sp.) may even accelerate 
decomposition ofthe near-surface peat layer. The topsoil will be better aerated 
due to increased evapotranspiration. With a higher or permanently high water
table the trees will drown. If they fall, they will open surfaces for the establish
ment of typical hollow vegetation. 



2 Specific interference in the 
original hydrology 

3 Lowering the bog surface by 
cutting peat 

In bogs with a slope of less than 1 %, the water-table can be raised by damming 
the drainage ditches (DIERSSEN 1981). This measure is suitable for small and 
shallow ditches (less than 1 m). The construction of the dam has to be simple and 
durable (for some hundred years) because the sedimentation of peat is a very 
slow process. The hydrology will be restored when the ditch is filled with new 
peat which has reached the same density as the surrounding peat. 

If the slope of the bog is more than 1 % (which is quite often the case for 
Swiss peat bogs), the impact of the damming will be felt only a few metres 
around the dam. Thus, only a very small effective area is created for the 
colonization of Sphagna (SCHNEEBELI and PFEIFER 1983; SCHNEEBELl1991b). To 
raise the water-table to the surface, the ditch has to be completely filled with 
peat (Fig. 3.16.7). Filling should always start at the highest and central parts of 
a bog and with the smaller ditches perpendicular to the slope. The main collector 
ditches often run parallel to the slope and therefore play a smaller role in the 
drainage. In addition, the penetration of oxygen into the banks of the ditches 
leads to a hydraulic sealing between peat body and ditch. The water-table rises 
just a few centimetres or decimetres behind the bank ofthe ditch and is scarcely 
influenced a few metres away from the edge of the ditch. 
With favourable climatic conditions and accurate planning and construction, a 
successfully regenerated bog will result. This is a slow process and requires 
patience. However, by filling ditches, the growth of a Sphagnum carpet is 
encouraged. 

(1) 

profile of an overgrown ditch 

original ditch profile 

(2) 

filling the ditch with peat 

reconstruction of 
original ditch profile 

(3) 
cut away sods with 
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Fig. 3.16.7. How to rehabilitate a drained mire (modified from SCHNEEBELI and FLOHLER 1991): 
1 Cleaning the ditch: plants, plant material and accumulated debris must be removed until the 

original ditch (peat) surface is exposed. The sods with vegetation intact must be carefully cut off 
the wall of the ditch to later serve as the surface of the filled ditch. 

2 The ditch is filled with peat in successive layers each about 20 cm thick. These layers must be 
pounded (compacted) until the peat reaches a pulpy consistency. The peat used should be taken 
from a place where it will not destroy other important mire areas. 

3 To prevent the erosion of the peat used to fill the ditches, the vegetation sods which had been 
removed are now replanted at the surface of the filled ditch. 

Another possibility cannot be legally carried out in Switzerland. This involves 
cutting peat at the surface along a large ditch and placing it in the ditch. This 
would form a very flat hollow with the water-table near the surface. In ideal 
cases, transitional mire vegetation would establish a short time after having 
flattened the ditch. This work would probably have to be done with machines. 
There are two disadvantages to this approach. First, an intact, undisturbed peat 
surface has to be cut away. Second, the total disturbed peatland area will 
increase in size considerably. 
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Fig. 3.17.1. The diked mouth of the Rhine where it enters Lake of Constance, looking south. Sedimentation created new soils where all stages of 
vegetational succession could be found. Today the dams extend further into the lake preventing sedimentation at the lake shore. Future development 
planning should consider ecological aspects allowing the possible development of mires (Photo by C. Branz, Landesbildstelle Vorarlberg, 1992). 
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3.17 The Rhine Valley and the Rhine delta (Vorarlberg, Austria)
a retreat for the curlew? 
Markus Grabher and Beat van Gunten 

Municipalities: Dornbirn and Hard (Land Vorarlberg; Austria) 
Localites: Gleggen and Rhine delta 
Coordinates: Gleggen 770-900 / 255-500 and Rhine delta 768-000 / 263-000 
Elevation of the mires: 400 m 
Area of the fenlands at Gleggen: 104 ha 
Area of the transitional mires at Gleggen: 5 ha 
Area of the fenlands at the Rhine delta: 250 ha 
Area of the reed beds and the Carex elata stands at the Rhine delta: 200 ha 

3.17.1 Highlight of the visit 

In the Rhine valley the extensive mires used as litter meadows are some of the 
last breeding habitats for several endangered waders in central Europe. The 
vast sedimentation areas at the mouth of the Rhine play an important role in the 
(re-)development of mire vegetation on open sandy surfaces as a site for the rare 
little bulrush (Typha minima) and as a feeding and roosting area for waders and 
waterbirds in winter. 
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Figs. 3.17.2a. and 3.17.2b. Climate diagrams 
ofBregenz, about 6 km east of the Rhine delta 
(modified from GRABHER and BLUM 1990) 
and Lustenau (modified from W ALTER and 
LrETH 1960). For explanation see Fig. 1.5.4. 
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Fig. 3.17.4. Peat deposits of the Rhine valley 
with a depth of at least 1 m: Agriculture in 
large areas has intensified over the last 100 
years (modified from STARCK 1970). 

3.17.2 Geology and climate 

After the glaciers melted, Lake of Constance covered large areas of today's 
Rhine valley (Fig. 3.17.3). The sedimentation of the rivers, especially of the 
Rhine, raised the valley floor. Borings showed the bedrock at a depth of about 
600 m under the present valley floor (STARCK 1970). The mouth of the Rhine 
shifted to the north into Lake of Constance (the present Rhine delta). This 
process still continues. 

In the vicinity of the river's mouth, lakes were formed facilitating peatland 
development. These historical lakes tOday are documented in the big peat 
deposits of the Rhine valley (Fig. 3.17.4). These lakes have sometimes over
flowed during periods of high water, events which are documented by small 
sand layers within the peat deposits. 

Abundant precipitation (Figs. 3.17 .2a and 3.17 .2b) accelerated the develop
ment of mire systems. 
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Fig. 3.17.3. The Rhine valley 10,000 years ago: The glaciers retreated to the high Alps, leaving the 
mountains and valleys in their present form. Scarce plant cover permitted heavy erosion and a 
relatively rapid filling of the Rhine valley. At that time the Rhine had already pushed the delta up 
to Buchs (modified from KELLER 1990). 
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3.17.3 Land use history and preservation of the litter meadows 

For centuries man used the mires as small intensive pastures or litter meadows 
(without fertilization and only cutting in autumn or winter). Analyses of peat 
showed that the centres of the large mires were originally treeless (SCHLACHTER 
1988), and clear-cutting of the flood plain forests created additional litter 
meadows. At the turn of the century, about 40% of the agricultural landscape 
in the Rhine valley was used at low intensity as litter meadows. 

At the end of the 19th century, flooding of the Rhine became more frequent 
as a result of tree-felling in its Alpine catchment. Therefore, in 1900, regulation 
of the river was agreed to in a contract between Switzerland and Austria, 
allowing the drainage system to be extended. This led to the intensification of 
agriculture and a rapid expansion of settlement areas. Between 1970 and 1986, 
the area of litter meadows in Vorarlberg, especially in the Rhine valley and in 
the Walgau was halved! This led to a rapid decline in bird populations. 

Fig. 3.17.5. Map of the Rhine valley, between Lustenau and Dornbirn (Austria), showing the (dark red) nature reserve and the (light red) litter 
meadows consisting mainly of fens (modified from BROGGl and GRABHERR 1989). 
1 Riding stable; 2 Acidic Molinia litter meadows; 3 Transitional mire (Rhynchosporetum albae). 
Reproduced by courtesy of the Federal Office of Topography, Berne, 9 June 1992. 
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Vegetation 

Avifauna 

Curlew (Numenius arquata) 

Threats 

To stop the intensification of agriculture on mires, a management plan was 
drawn up (BROGGI and GRABHERR 1989). This became the basis for the preser
vation of litter meadows outside the established nature reserves. In 1990, more 
than 600 ha of litter meadows were protected by a decree; these make up about 
80% of the fens and transitional mires outside the nature reserves of the Rhine 
valley and the Walgau. Since this decree, intensification of agriculture has been 
prohibited on these mires. 

3:17.4 Specifications of the Gleggen mires 

The most important peatJand in the mire complex in the northern part of the 
Rhine valley is preserved in Gleggen. All areas today are used as litter meadows 
(Fig. 3.17.5) .. Acidic Molinia meadows (Molinietum caeruleae juncetosum 
acutiflorae), often found with sharp-flowered rush (luncus acutiflorus), domi
nate. In some area they change into transitional mires (Rhynchosporetum 
albae). 

The litter meadows of Gleggen and of the adjacent Lauteracher Ried are the 
centre of Austria's most important population of the curlew (Numenius arquata) , 
a species endangered in most parts of central Europe. About 20 pairs breed in 
this area. Other endangered bird species breeding in Gleggen whose survival 
depends on low-intensity agriculture include the black-tailed godwit (Limosa 
limosa) , snipe (Gallinago gallinago) and whinchat (Saxicola rubetra). 

The curlew was once widespread in the mires ofthe Rhine valley. Intensification 
of agriculture, expansion of residential area, and increasing disturbance caused 
mainly by leisure traffic have led to a dramatic decrease in the number of 
breeding pairs. The population in the Rhine delta decreased from about 40 pairs 
in the 1960's to less then 10 pairs today. There are still about 35 pairs breeding 
in the Rhine valley. This is the largest population of this endangered bird in 
Austria. 

The situation of roosting and overwintering birds at the delta of the Rhine 
is completely different. The population of more than 1,000 visiting curlews is 
unique in central Europe. In mild winters, some 100 birds remain near the 
mouth of the Rhine throughout the season. 

To preserve future breeding populations in the litter meadows and roosting 
curlews at the Rhine's mouth, it is necessary to preserve the mires and to reduce 
disturbance caused by tourism and leisure traffic. 

Construction of the large drainage system in the Rhine valley is still not 
complete. There will probably be long-term influences on the mires, but the 
extent of the effects are as yet unknown. 

The breeding birds of the litter meadows are especially endangered through 
disturbances caused by increasing recreational activities like riding or biking. 
To maintain the mire habitat for rare plants and animals, measures have to be 
taken to preserve a high ground-water level and to reduce disturbance. 

3.17.5 Specifications of the wetlands of the Rhine delta 

The nature reserve around the delta of the Rhine is situated on the south
eastern shore of Lake of Constance (Fig. 3.17.6) between the estuary of the 
original river bed in the west (Old Rhine) and the Rhine Canal in the east (New 
Rhine, dating back to 1900). In the 1960's, a polder dam was built between the 
cutting and the New Rhine to protect a large area from flooding. Previously, 
Lake of Constance annually inundated vast areas of the Rhine delta with its 
changing water level. South of the polder dam, the ground-water level is now 
artificially regulated with three pumps. 
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Fig. 3.17.6. Map of the Rhine mouth at Lake of Con stance showing the nature reserve in red (modified from BROGGI and GRABHERR 1989). 
(j) Regularly flooded deposition zone; @ Shallow water area as a roosting place for waterfowl; ~ Polder dam. 
Reproduced by courtesy of the Federal Office of Topography, Berne, 9 June 1992. 
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Little bulrush and the develop
ment of the Rhine delta 
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The vegetation of the mires is of great importance. The litter meadows are 
dominated by calcareous or acidic fens. Also remarkable are the acidic transi
tional mires (Rhynchosporetum, Caricetum lasiocarpae). These areas, which 
are used at low intensity, contain some threatened plant species including 
gladiolus (Gladiolus palustris) and summer lady's tresses (Spiranthes aestivalis). 
This area contains the sole record of marsh pennywort (Hydrocotyle vulgaris) 
in Austria. The population of the little bulrush (Typha minima) is the largest in 
central Europe. 

Little bulrush (Typha minima) is a typical pioneer plant growing in the deposi
tion zones of rivers. Because of the regulation of rivers, this species has 
disappeared from many sites in central Europe. The last remaining sites are 
highly endangered. At the Rhine delta, the largest stands of this rare species in 
central Europe have developed. 



Avifauna 

Threats 

The Rhine carries about 3 million tons of sediments annually into Lake of 
Constance. To stop sedimentation at the lake shore, the dams of the river have 
now been extended deeper into the lake. Because of the great importance of the 
deposition and sedimentation zones, the future planning of river regulation 
should consider the ecological aspects. On sedimentation areas, all successional 
stages from open sandy areas to flood plain forests occur. Sedimentation is 
necessary for long-term preservation of the Typha minima population. A more 
natural formation of the mouth of the Rhine offers us a unique chance to direct 
and to study the development of new mires! 

The Rhine delta is a wetland of international importance (Ramsar Convention 
1971). Because of its vast litter meadows and reed beds, this nature reserve is the 
most important breeding area at Lake of Constance for the following endan
gered species: curlew (Nllmenills arqllata) , snipe (Ga/linago gallinago), black
tailed godwit (Limosa limosa), common tern (Sterna hirundo), little bittern 
(Ixobrychus mil111tlls), blue-headed wagtail (Motacilla flava) and stonechat 
(Saxicola torqllata). Due to its large areas of shallow water, the Rhine delta is 
the most important resting place for waders in Lake of Constance (e.g. more 
than 1,000 curlews). Its ice-free water surface (even in winter) ensure that it is 
also the most important winter resting place for water birds in Austria. 

Since the ground-water level in the litter meadows is regulated artificially, the 
desiccation of large areas, which leads to changes in vegetation, is obvious. An 
increase in ground-water levels in some areas is necessary. 

Leisure traffic causes serious disturbance threatening breeding and resting 
birds. Measures need to be taken to channel the flow of visitors to reduce this 
disturbance. 

Outside the nature reserve, there are additional ornithologically and bo
tanically valuable fens (for instance areas of Schoenetum nigricantis). Their 
integration into nature reserves is necessary to prevent their loss (GRABHER and 
BWM 1990). 
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4 Symposium proceedings and evening lectures 

4.1 Results of the 1990 International Mire Conservation Group 
Symposium in Ireland 
Peter J. Foss 

4.1.1 Introduction 

In 1990, peatland conservationists from eleven European and North American 
countries gathered in Ireland to participate in the fourth International Mire 
Conservation Group field excursion and symposium. The meeting consisted of 
a 10 day study tour of Irish raised and blanket bogs on a transect from east to 
west across Ireland. 

The aim of this excursion, as with previous meetings, was to introduce the 
participants to the principal Irish peatland types and familiarize them with some 
of the problems facing the conservation of this endangered European habitat. 
It was hoped that the range of specialist knowledge represented by the group 
would provide solutions to many ofthe problems encountered. During the study 
tour informal lectures and presentations allowed members to report on conser
vation initiatives in their own countries, and problem areas could be discussed 
and resolutions formulated. 

The IMCG resolutions were formally adopted at a symposium held in the 
prestigious Royal Irish Academy in Dublin. This symposium also presented a 
series of keynote lectures on issues relating to peatland conservation, develop
ment, amenity use and tourism. In addition, there were talks comparing the 
situation in Ireland and other countries, most notably the Netherlands and 
Britain. The details of the excursion, the IMCG resolutions and the proceedings 
of the symposium were published in "Irish Peatlands - The Critical Decade" in 
1991 by the Irish Peatland Conservation Council (Foss 1991). 

During the excursion the IMCG formulated a total of 13 formal resolutions 
which were sent to the governments of 10 countries. Although replies were 
received from 6 countries, no replies were received from the remaining coun
tries or groups which included Sweden, France, Germany, Britain (who were 
sent 3 separate resolutions) and the Council of Europe. Those countries that did 
respond expressed a positive attitude towards the concept of mire conservation. 
However, with a few notable exceptions, progress was disappointing. 

In this paper a review of the 1990 IMCG resolutions and the replies received 
will be examined, beginning with Austria. 
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Resolution for Austria 

Resolution for Finland 

Resolution for France 

Resolution for Germany (Bavaria) 

Resolution for Great Britain 
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4.1.2 Comments on the resolutions and replies 

The Austrian resolution (cf. Chapter 4.1.3) called on the Austrian government 
to declare the unique mountain bogs occurring in the Tamsweger Becken 
(eastern Lungau/Salzburg) as a World Heritage Site, ensuring their conserva
tion, and protecting them from the threat of forestry road expansion. 

The reply from the Austrian Landeshauptman, Dr. Hans Katschthaler, 
indicated that consideration had been given to the protection of mires in the 
Tamsweger Becken during the construction of a golf course and other develop
ments, and that future action would be taken to ensure the conservation of the 
area. No specific commitment was given to declaring the mire area a World 
Heritage Site. 

The resolution for Finland (cf. Chapter 4.1.3) congratulated the Finnish govern
ment on its peatland conservation programme which was progressing rapidly on 
state property. Concern was expressed that the rate of conservation on private 
property was too slow and the government was urged to fully implement its 
conservation programme. To achieve this, an increased financial allocation for 
both purchase of peatlands, research and technical staff was requested. 

The formal reply from Mr. Kaj Barlund, the Finnish Minister for the 
Environment, on behalf of the Finnish Prime Minister, Mr. Harri Holkeri, 
indicated that in the last few decades, drainage activities had increased the 
forest area at the expense of mires. This had prompted a strong national 
programme of mire conservation by the Finnish administration. International 
recognition and support for this programme was an important stimulus. 

The Minister stated that legal protection of state-owned mire areas was 
assured. Protection of privately-owned mires had been made possible through 
agreement and direct purchase, which was in turn made possible by an increased 
acquisition budget. He indicated that the main part of the conservation pro
gramme was to be completed in the next 5 years, providing an optimistic outlook 
for mire conservation in Finland. 

Peatland conservation in France is at a very rudimentary level. The French 
resolution (cf. Chapter 4.1.3) called on the government to establish a list of 
peatlands worthy of conservation and declare targets for their conservation. 
This would require commitment and the allocation of substantial funds for 
research, surveys and monitoring programmes. 

No reply was received from the French government to the 1990 IMCG 
resolution. 

The German Resolution (cf. Chapter 4.1.3) urged the State Authorities of 
Bavaria to call a halt to the extraction of peat from Bavarian mires and in 
particular the Schoenramer Filz. The authorities were also urged to take steps 
to regenerate and conserve this important site. 

In a brief acknowledgement to the resolution, Minister President Max 
Streibl indicated that he had passed on the resolution to the Department of 
Land Development and Environment for consideration. No further reply was 
received. 

The Resolution for Great Britain (cf. Chapter 4.1.3) consisted of three parts. 
The first part on peat exploitation sought the government's views on "The Peat 
Report" published by the Peatland Consortium in 1990 and the apparent 
conflict of interest demonstrated between peat extraction and sustainable use 
of this resource. 

The second part expressed concern for future peatland conservation plans 
as a result of the division of the Nature Conservancy Council into three regional 
offices (for Wales, England and Scotland). It questioned whether a national 
strategy was planned for the future of the total peatland resource in the United 
Kingdom. 



Resolution for Ireland 

The final part of the resolution dealt with the afforestation ofpeatlands and 
expressed concern about plans to continue afforestation of extensive areas of 
the Flow Country in Scotland. The resolution also asked for clarification of the 
eventual scale of afforestation in this sensitive and internationally important 
mire area and called for recognition of the special status of this peatland area by 
the British government. 

No reply to the 1990 IMCG resolution was received from the British 
government. 

The Irish Resolution (cf. Chapter 4.1.3) acknowledged the work done by the 
Irish government in conserving boglands up to and including 1990. However, 
the resolution was concerned with a number of issues. It called for the results of 
the national survey of raised bogs to be released, for the peatland inventory of 
blanket bogs to be completed, for a fen survey to be initiated, for a substantial 
increase in the peatland acquisition budget and for the development of a 
peatland strategy for Ireland. 

Replies to the IMCG resolution for Ireland were received from Mr. A. 
Reynolds, Minister for Finance, Mr. M. O'Kennedy, Minister for Agriculture 
and Mr. Noel Treacy, Minister of State at the National Parks and Wildlife 
Service. 

The Minister for Finance affirmed the government's commitment to a 
programme of environmental protection, but indicated that funds were limited. 
He also stated that increased funding for bogland conservation would be 
considered in the budget for 1991 and beyond, but that no specific undertaking 
could be made. In fact, the budget was reduced subsequent to this reply. 

In his reply, the Minister for Agriculture indicated that he was prepared to 
consider positively the IMCG proposals on the declaration of peatland as 
"Environmentally Sensitive Areas", bearing in mind the financial aspects of any 
eventual solution. No further developments have occurred in relation to this 
proposal. 

The Minister of State at the National Parks and Wildlife Service gave the 
most detailed reply to the IMCG resolution. He indicated that expenditure on 
the mire conservation programme had been increased when other state spend
ing had been reduced. He also pointed out that a conservation package had been 
agreed upon with Bord na M6na (the Irish Peat Development Board) and that 
other peatland sites were being purchased. These steps would ensure continued 
work towards achieving the government's stated conservation targets. Public 
awareness was also addressed by the Wild Beauty of Bogs exhibition prepared 
in association with the IPCC, and the joint publication of 4 visitor leaflets to 
bogs. Research into habitat conservation was being undertaken at Clara Bog, 
where a joint Dutch-Irish research programme will run over 3 years. The 
Minister also reported on the inter-departmental government committee set up 
to examine policies relating to the establishment of Areas of Scientific Interest. 
The findings of the committee would reduce conflict between the afforestation, 
development and conservation of bogs. 

By 1992 few additional results could be reported on in terms of the 
conservation of Irish peatlands. Five interpretive centres (in Connemara, 
Lullymore, COl'lea, Ceide and Luggala) dealing with peatlands were planned or 
completed; this demonstrates the growing interest among the general public. 
Unfortunately this growing public interest has not been matched by increased 
financial allocation by the government for peatland conservation, protection or 
management. 
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The IMCG resolution for Northern Ireland (cf. Chapter 4.1.3) expressed 
concern about the extraction of peat from blanket bogs by groups without 
planning control and requested confirmation that such operations would be 
brought under proper planning control without further delay. 

In the reply to the resolution, Mr. Richard Needham, the minister respon
sible for planning matters in Northern Ireland, indicated that planning permis
sion was required for commercial peat extraction but not for peat extracted for 
private use, a distinction which is no longer easy to make in many cases. A series 
of criteria had been adopted by his department to differentiate between the 
different forms of peat extraction and to determine whether planning permis
sion was required. He also stated that there was no problem with blanket bog 
protection: of the 130,000 ha in Northern Ireland, planning permission for peat 
extraction existed for only 2 blanket bog sites with an area of some 550 ha. Mr. 
Needham stated that valuable blanket bogs were not being destroyed, and that 
many had been protected in nature reserves. Finally, the minister indicated that 
future control of planning permission rested solely with the Department of the 
Environment in Northern Ireland, which would assure consistency of approach. 

The Norwegian resolution (cL Chapter 4.1.3) recognized that mires are pro
tected in over 300 Nature Reserves and National Parks in Norway and that the 
State's National Mire Conservation Plan was due to be completed in the near 
future. The IMCG requested that further research into mire ecology be under
taken. The conservation of further special mire types was also requested, 
together with mire restoration and management within conserved areas. Con
cern was also expressed that ditching of mires be subject to more stringent 
planning controls in the future. 

In her reply to the IMCG resolution, the Deputy Director ofthe Directorate 
for Nature Management, Anne Berit Petersen, indicated that a comprehensive 
study of mire types and their flora had been undertaken. County conservation 
plans for mires in Norway were due to be completed in a few years, though 
further work might be required in relation to mire preservation. Mire restora
tion and management has been a low priority to date, but is included in the 
Directorate's forward plan for 1994. 

In relation to forestry ditching, the Norwegian authorities recognized the 
threat posed by this activity and ceased grant aid in 1991. It was hoped that 
abolition of the grant system would make forestry ditching less attractive to 
landowners, and ensure less damage to intact mires. 

The IMCG resolution for Sweden (cf. Chapter 4.1.3) recognized the partial 
adoption of a strategy for mire conservation in Sweden and the conservation of 
the internationally important Blaikfjallet area. A number of issues are of 
concern including the lack of a mire inventory for Norbotten County, which 
contains one-third of Sweden's total mire area. Stricter control of mire drainage 
was called for, and a request was made that the Swedish Conservation Act be 
broadened to include protection of certain rare mire types. 

No reply was received to the 1990 IMCG resolution from the Swedish 
authorities. 

The resolution for Switzerland (cf. Chapter 4.1.3) recognized the special 
protected status of mires following the Rothenthurm Referendum. However, 
the resolution also stated IMCG's concern that land-use pressures on peatlands 
have continued to increase, with resulting damage to more than half of the 500 
bogs recognized as being of conservation value. The IMCG urged that such 
conflicts be resolved and a programme of conservation, monitoring and en
forcement based on existing legislation be adopted by the federal government. 

In the reply to the IMCG resolution, Ministerfor the Interior, Flavio Cotti, 
indicated that Switzerland was taking steps to ensure protection of peatiands, 
including the employment of 12 mire specialists to co-ordinate the work for the 
Swiss Confederation. Specific nature conservation was the responsibility of the 
cantons who had accepted the results of wetland surveys which asked them to 



Resolution for the Council 
of Europe 

protect designated sites. The minister indicated that he shared the concerns of 
the IMCG and said that Switzerland would not "remain inactive" but act as 
effectively as was politically possible to conserve its important peatlands. 

The resolution for the Council of Europe (cf. Chapter 4.1.3 and 4.1.4) recog
nized the importance and validity of the Council's Recommendation on Peatlands 
in Europe adopted in 1981. It then requested an up-date on the progress of a 
number of specific articles, particularly the establishment of a complete geo
graphic list of peatlands still existing in various member states. 

No reply was received to the 1990 IMCG resolution from the Council of 
Europe. 

4.1.3 Wording of the Formal Resolutions of the International Mire 
Conservation Group passed in Ireland, 1990 

International Mire Conservation Group 
Resolution for Austria: Protection of Mires at Lungau, Salzburg 

The International Mire Conservation Group (IMCG), which is an international 
organization of specialists with a particular interest in peatland conservation, 
has completed its 4th Field Symposium in the Republic of Ireland, looking at 
Irish peatland conservation issues. During this Symposium the IMCG also 
reviewed peatland conservation problems in other countries, and learned of the 
situation in Austria. On the basis of this information the IMCG made the 
following Resolution: 

1. During the symposium of 1984 in Austria, the IMCG was able to become 
acquainted with the abundance of various types of peatlands occurring in 
that country. An area in the mountains surrounding the Tamsweger Basin 
(east of Lungau/Salzburg) was considered to be especially worthy of protec
tion. In this area numerous important Alpine peatlands occur. Because of 
the relatively small-scale human interference, the various moist biotopes 
still display a rich flora and fauna. 

2. That this area is particularly worthy of conservation had already been stated 
in the Mire Conservation Catalogue of Austria and confirmed by several 
external specialists. 

3. During the symposium of 1990 in Ireland it was made clear that this area is 
today only partly and inadequately protected, but that since most of is state 
property it should be relatively easy to declare it as a "World Heritage Site". 

4. The present increase in pasturing and forest road construction present a 
serious threat to these unique peatlands. 

5. Consequently the IMCG urgently requests the government of the state of 
Salzburg and the relevant national authorities (Bundesministerium fUr 
Land- und Forstwirtschaft, and the Bundesministerium fUr Umwelt, Jugend 
und Familie) to suggest that this area be declared a "World Heritage Site". 

6. As Austria includes the largest portion of the Alps, it has an international 
responsibility to conserve Alpine landscapes. Its peatlands, with the excep
tion of those in high-altitude regions, are among the last remaining practi
cally undisturbed biotopes. Consequently it is important that Austria should 
take active measures to meet this responsibility. 
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International Mire Conservation Group 
Resolution fUr Osterreich: Schutz der Moore im Lungau, Salzburg 

Die International Mire Conservation Group (IMCG) ist eine Organisation von 
Moorexperten aus aller Welt, die sich besonders mit dem Schutz der Moore 
beschaftigen. 

Die IMCG hat soeben ein internationales Symposium abgehalten, in 
dessen Verlauf sie auch Kenntnis von der gegenwatigen Lage des Moorschutzes 
in Osterreich erhalten hat. Aus diesem Grund hat die IMCG die folgende 
Resolution beschlossen: 

1. Wahrend ihres Symposiums 1984 in Osterreich hatte die IMCG Gelegen
heit, den Reichtum an Moortypen kennenzulernen, den dieses Land besitzt. 
Dabei wurde ein Gebiet als besonders schtitzenswert herausgestellt - die 
Moore auf den Bergen, die das Tamsweger Becken (ostlicher Lungau/ 
Salzburg) umgeben. Hier sind zahlreiche bedeutende Moortypen der Alpen 
in sehr groBer Dichte vorhanden. Auf Grund des relativ schwachen mensch
lichen Einflusses ist in den verschiedenen Feuchtbiotoptypen noch eine 
reichhaltige Flora und Fauna erhalten. 

2. Die auBerordentliche Schutzwtirdigkeit des Gebietes wurde bereits im 
osterreichischen Moorschutzkatalog und durch mehrere andere Wissen
schafter festgestellt. 

3. Wahrend unseres Symposiums 1990 in Irland wurden wir von unseren 
osterreichischen Mitgliedern dartiber informiert, daB das Gebiet bis jetzt 
nur teilweise und ungentigend geschtitzt ist. Es mtiBte verhaltnismaBig 
einfach sein, das Gesamtareal zur "World Heritage Site" zu erklaren, da sich 
der tiberwiegende Anteil der Flache im Besitz des Staates befindet. 

4. Der gegenwartige starke Anstieg von Beweidung und ForststraBenbau 
bedeutet eine ernsthafte Gefahrdung dieser einmaligen Moorlandschaft. 

5. Die IMCG ersucht daher die Salzburger Landesregierung und die zustandi
gen Ministerien (Bundesministerium filr Land- und Forstwirtschaft sowie 
Bundesministerium fUr Umwelt, Jugend und Familie) eindringlich, diese 
Moorlandschaft der IUCN als "World Heritage Site" vorzuschlagen. 

6. Da Osterreich das Land mit dem groBten Alpenanteil ist, hat es auch eine 
internationale Verantwortung, die alpine Naturlandschaft zu bewahren. 
Die Feuchtgebiete sind mit Ausnahme der Hochgebirgsregionen die letzten 
noch weitgehend natilrlichen Biotope. Es ist wichtig, daB Osterreich seiner 
international en Verpflichtung zum Schutz der Feuchtgebiete in der Alpen
region aktiv nachkommt. 

The International Mire Conservation Group Dublin 
September 1990 
The above resolution was forwarded to: 
Bundesministerium filr Umwelt, Jugend und Familie, 
RadetzkystraBe 2, 1030 Vienna, Austria 
Bundesministerium filr Land und Forstwirtschaft, 
Regierungsbaude Stubenring 1, 10lD Vienna, Austria 
Landeshauptmann, Dr. Hans Katschthaler, Chiemseehof, 
5020 Salzburg, Austria 



International Mire Conservation Group 
Resolution for Finland 

The International Mire Conservation Group (IMCG), which is an international 
organization of specialists with a particular interest in peatland conservation, 
has completed its 4th Field Symposium in the Republic of Ireland, looking at 
Irish peatland conservation issues. During this Symposium the IMCG also 
reviewed peatland conservation problems in other countries, and learned of the 
situation in Finland. 

Finland has a large number of valuable mires, and it has an international 
responsibility to protect these. The IMCG is pleased to note the Finnish 
Government's approval of a mire conservation programme based on sound 
ecological principles which takes into account the variety of mire types in each 
geographical region of the country. 

While the implementation of this programme is progressing rapidly on 
state-owned land, the same cannot be said about mires on privately-owned 
property. 

The IMCG appreciates that Finland must implement conservation pro
grammes on other habitat types. However, there exists a danger that the full 
implementation of mire conservation programmes will be threatened. 

The IMCG urges the Finnish Government to implement this internationally 
important mire conservation programme immediately. 

The IMCG recommends that a larger annual financial allocation be made 
for mire land acquisition, with an associated increase in research and technical 
staff at provincial government offices to facilitate this. This is even more 
important at a time when the understandable pressure to protect other habitats 
demands increasing resources. 

The International Mire Conservation Group Dublin 
September 1990 
The above resolution was forwarded to: 
The Prime Minister, Mr Hari Holkeri, 
Valtioneuv6sto, SF-00100 Helsinki, Finland 
The Minister for the Environment, Mr Kaj Biirlund, 
PO Box 399, SF-00121 Helsinki, Finland 

267 



268 

International Mire Conservation Group 
Resolution for France 

The International Mire Conservation Group (IMCG), which is an international 
organization of specialists with a particular interest in peatland conservation, 
has completed its 4th Field Symposium in the Republic of Ireland, looking at 
Irish peatland conservation issues. During this Symposium the IMCG also 
reviewed peatland conservation problems in other countries, and learned ofthe 
situation in France. 

The IMCG, considering the actual conservation state of mires and bogs in 
France recommends: 

1. That real progress in the application of protection measures to these 
ecosystems not be hindered by the process of administrative decentraliza
tion; 

2. That boundaries of protected areas should be defined in order to take into 
account possible impacts upon the value of the site; 

3. That typical units of each mire and bog type in France, including overseas 
territories, should be granted a national protection statute which will 
recognize their international value and this for each biogeographical part of 
France; 

4. That fundamental and applied research for management, conservation and 
regeneration of peatlands be encouraged; 

5. That a regular programme of scientific survey and monitoring be carried out 
on all protected areas; 

6. That, bearing in mind the prospects for 1992, international and cooperative 
activities should be encouraged. These should be geared to providing 
information for the European Community about the current state of these 
ecosystems, and their general development trends for the peatland resource 
of France. 

International Mire Conservation Group 
Resolution pour la France 

L'International Mire Conservation Group (IMCG), qui est une organisation 
internationale de specialistes interesses par la protection des tourbieres, a 
organise son 4e symposium de terrain en republique d'Irlande. Au cours de ce 
symposium l'IMCG prit egalement connaissance des problemes de conserva
tion des tourbieres dans les autres pays et fut informe de la situation en France. 

L'IMCG, considerant l'etat actuel de conservation des marais et tourbieres en 
France, recommande: 

1. Que les reels progres dans l'application des mesures de protection de ces 
ecosystemes ne soient pas entraves par les processus de decentralisation 
administrative; 

2. Que les amenagements peripheriques aux zones concernees tiennent compte 
d'un eventuel impact sur les milieux proteges; 

3. Que des unites representatives de chaque type de marais et tourbiere de 
France, y compris les territoires d'outremer, re~oivent un statut national de 
protection qui reconnaisse leur valeur internationale, et ceci dans chaque 
zone biogeographique de la France; 

4. Que soit favorisee la recherche fondamentale et appliquee a la conservation, 
la gestion et la regeneration des zones tourbeuses; 

5. Qu'une surveillance scientifique reguliere soit mise en place dans les zones 
protegees; 



6. Qu'a l'approche de l'unification de 1992, des procedures de cooperation 
internationale soient encouragees. Celles-ci devant permettre l'information 
de la communaute europeenne sur l'etat present de ces ecosystemes tourbeux 
en France ainsi que sur leur evolution future. 

The International Mire Conservation Group Dublin 
September 1990 
The above resolution was forwarded to: 
Monsieur le Ministre delegue a l'environnement, 14 Boulevard du General 
Leclerc, 92200 Nevilly/Seine, France 

International Mire Conservation Group 
Resolution for Germany (Bavaria) 

The International Mire Conservation Group (IMCG), which is an international 
organization of specialists with a particular interest in peatland conservation, 
has completed its 4th Field Symposium in the Republic of Ireland, looking at 
Irish peatland conservation issues. During this Symposium the IMCG also 
reviewed peatland conservation problems in other countries, and learned of the 
situation in Bavaria. 

1. The IMCG urges that immediate action should be taken by the Bavarian 
Government to stop peat milling in the Schoenramer Filz and to take steps 
to regenerate the mire with reference to the report by H. Schrag (1990). 

2. The IMCG recommends that the boundary of the Nature Reserve should be 
extended to include both intact and damaged areas of the mire in state 
ownership. 

3. The IMCG further recommends that the Government prevent all peat 
milling and peat cutting in Bavarian mires in order to conserve these 
valuable mires for future generations. 

4. The IMCG urges the Bavarian Government to take immediate steps to 
protect mires of national and international importance as nature reserves. 

The International Mire Conservation Group Dublin 
September 1990 
The above resolution was forwarded to: 
Herrn Ministe·rprasident Max Streibl, 
Maximilaneum, D-SOOO Miinchen, Germany 
Herrn Landrat Jacob Strobl, Landratsamt Traunstein, 
Ludwig Thomas StraBe, D-S220 Traunstein, Germany 
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International Mire Conservation Group 
Great Britain Resolution on peat exploitation 

The International Mire Conservation Group, which is an international organi
zation of specialists with a particular interest in peatland conservation, has 
completed its 4th Field Symposium in the Republic of Ireland, looking at Irish 
peatland conservation issues. During the Symposium the IMCG also reviewed 
peatland conservation issues in other countries and learned of recent develop
ments in Britain. 

1. Having seen with dismay the scale of destruction of Ireland's lowland bog 
habitat during the course ofthe Symposium, and also learned of the Peatland 
Campaign in Britain, the IMCG seeks to know the position of the UK 
Government in relation to the proposed action points outlined in "The Peat 
Report" published by the Peatland Campaign. 

2. The IMCG also notes that the Highland Regional Council is reviewing its 
policy for peat extraction. Commercial peat extraction is not a sustainable 
activity, and the Group therefore seeks to know how the UK Government 
plans to reconcile the need for continued expansion of this new industry with 
the international importance of the area? 

The above resolution was forwarded to: 
The Right Honourable Margaret Thatcher MP, 
Prime Minister, 10 Downing Street, London FW1, England 
The Right Honourable Christopher Patten MP, Secretary of State 
for the Environment, 2 Marsham Street, London SW1P 3EB, England 
The Right Honourable Malcolm Rifkind MP, Secretary of State 
for Scotland, St Andrew's House, Edinburgh EH1 3SK, Scotland 

International Mire Conservation Group 
Great Britain Resolution on peat conservation 

The International Mire Conservation Group, which is an international organi
zation of specialists with a particular interest in peatland conservation, has 
completed its 4th Field Symposium in the Republic of Ireland, looking at Irish 
peatland conservation issues. During the Symposium the IMCG also reviewed 
peatland conservation issues in other countries and learned of recent develop
ments in Britain. 

1. Bearing in mind the international responsibility for peatlands which falls to 
both Britain and Ireland, the IMCG is disturbed to learn of the plan to divide 
the British Nature Conservancy Council into three separate agencies. Can 
the UK Government explain how this globally important peatland resource 
will be administered under the new arrangements, and in particular how the 
British and international overview will be maintained? 

2. As the UK Government has already adopted a strategic approach for 
forestry in Scotland, the IMCG seeks to know what strategic arrangements 
the Government has for: 
a) completing and updating reviews of the British peatland resource; 
b) co-ordinating research into peatlands, particularly blanket mires as 
presumably the UK is a leading body with this habitat; 
c) plans to adopt an overall UK Peatland Conservation Strategy, as is now 
being adopted by many nations? 



The above resolution was forwarded to: 
The Right Honourable Margaret Thatcher MP, 
Prime Minister, 10 Downing Street, London FW1, England 
The Right Honourable David Hunt MBE MP, Secretary of State 
for Wales, Cathays Park, Cardiff CF1 3NQ, Wales 
The Right Honourable Christopher Patten MP, Secretary of State 
for the Environment, 2 Marsham Street, London SW1P 3EB, England 
The Right Honourable Malcolm Rifkind MP, Secretary of State 
for Scotland, St Andrew's House, Edinburgh EH1 3SK, Scotland 

International Mire Conservation Group 
Great Britain Resolution on forestry 

The International Mire Conservation Group, which is an international organi
zation of specialists with a particular interest in peatland conservation, has 
completed its 4th Field Symposium in the Republic of Ireland, looking at Irish 
peatland conservation issues. During the Symposium the IMCG also reviewed 
peatland conservation issues in other countries and learned of recent develop
ments in Britain. 

1. The IMCG is pleased to note that in response to the Resolution sent to the 
UK Government following the 3rd Field Symposium in Sweden in 1988, the 
UK Government has replied with details of a strategic approach to the 
problems of nature conservation and afforestation in Scotland as a whole. 
However, the Group is dismayed that the particular strategy for the Flow 
Country identifies a target of some 40,000 ha of further forestry. This would 
represent an increase, by almost one third, of the existing area of forestry 
within this internationally important area. 

2. The IMCG therefore seeks from the UK Government the figures of (a) 
proposed/applied for, and (b) approved planting for Caithness and Suther
land for each year since 1986 when the Group visited the area. The IMCG 
also seeks from the UK Government the criteria which would be used to 
determine whether an area of peatland should, or should not, receive grant
aid within the four forestry policy areas identified for the Flow Country. 

3. The IMCG considers that the Scottish Development Department Circular 
concerning Regional Forest Strategies contains a valuable way forward for 
forestry and nature conservation. Nevertheless, the Group seeks an assur
ance from the UK Government that blanket bogs will generally be classed 
as "sensitive"and therefore not subject to planting, particularly in the light 
of the extensive losses of blanket bog which the IMCG has witnessed during 
its tour of Ireland. The blanket mires of Britain and Ireland are internation
ally recognized as unique and of global importance, yet the balance between 
areas to be retained for sustainable use and areas which have been lost has 
already been exceeded due to large-scale afforestation and peat extraction 
schemes. 

International Mire Conservation Group Dublin 
September 1990 
The above resolution was forwarded to: 
The Right Honourable Margaret Thatcher MP, 
Prime Minister, 10 Downing Street, London FW1, England 
The Right Honourable Christopher Patten MP, Secretary of State 
for the Environment, 2 Marsham Street, London SW1P 3EB, England 
The Right Honourable Malcolm Rifkind MP, Secretary of State 
for Scotland, St Andrew's House, Edinburgh EH1 3SK, Scotland 
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International Mire Conservation Group 
Resolution for Ireland 

The International Mire Conservation Group (IMCG), which is an international 
organization of specialists with a particular interest in peatland conservation, 
has completed its 4th Field Symposium in the Republic of Ireland, looking at 
Irish peatland conservation issues. 

During the course of the 1990 field excursion the IMCG were impressed by 
the variety and importance of Irish bogs. The group welcomes the progress in 
establishing peatland reserves and are pleased to note the commitment of the 
Irish Government to conserve 10,000 ha of raised bog and 40,000 ha of blanket 
bog. We welcome the progress that has been made towards achieving these 
targets since our 1988 resolutions. Further, we wish to congratulate the Wildlife 
Service of the Office of Public Works on having negotiated a peatland acquisi
tion programme with Bord na M6na and the Irish Peatland Conservation 
Council which is being partly funded by the European Commission. We urge 
the Irish Government to conserve the outstanding areas as soon as possible to 
achieve its stated targets. 

The IMCG also wishes to congratulate the Wildlife Service of the Office of 
Public Works on the completion of the na tional survey of raised bogs and on the 
progress of the national survey of blanket bogs which the group recommended 
in 1988. 

The IMCG are pleased to note the initiation of an international research 
programme on Clara and Raheenmore Bogs. 

Having noted this progress the IMCG nevertheless are concerned that the 
following issues require the urgent attention of the Irish Government: 

1. The Report on the national raised bog survey, which we understand is now 
complete, should·he released at the earliest opportunity by the Minister for 
State at the Department of Finance. This is considered a priority to allow 
other nations to gauge the extent and importance of the remaining intact 
oceanic raised bogs in Ireland. 

2. The Government's provisional target of conserving 40,000 ha of blanket bog, 
established in 1987, should now be substantially increased as a result of the 
variation discovered in this bog type during the national survey of blanket 
bogs, undertaken between 1987 and 1990. 

3. The IMCG urges the Irish Government to release appropriate funds to 
proceed with a phased acquisition and management plan for raised and 
blanket bogs. 

4. The IMCG is concerned about the absence of a national survey of fens and, 
given their extent and importance, recommend that this be initiated as a 
matter of urgency. 

5. The IMCG views with concern the rapid rate of afforestation of blanket bogs 
and the threat from cutting to both blanket bogs and raised bogs. It 
consequently recommends the formulation of a national peatlands utiliza
tion policy for the remaining intact peatlands which should include the 
interests of both conservation and developmental organizations. 

6. Plans should be drawn up for the consolidation of established National 
Nature Reserves by purchasing the outstanding portions of the peatlands 
and the surrounding mineral soil areas or alternativel y by arranging manage
ment agreements with the landowners involved. 

7. The IMCG urges that a Peatland Review Group be set up immediately to 
examine and report on future development of peatland nature reserves. The 
Group's priorities should be the development of appropriate management, 
interpretive and educational strategies for all nature reserves. 

8. The IMCG appreciates that in order to carry out these recommendations 
effectively the Wildlife Service of the Office of Public Works would need to 
increase both management and research staff. The Group is disappointed 



that no further progress has been made in this respect since our 1988 
resolutions and urges the government to make additional resources avail
able for these developments immediately. 

9. The IMCG welcomes the Irish Government's implementation of the Euro
pean Community's Directive on environmental impact assessment (EIA). 
We recommend that the implementation be strengthened so that any 
proposed development within an area of scientific interest (ASI) be subject 
to an EIA. The Group is concerned that the thresholds for peat cutting and 
afforestation are too high in the context of peatlands and thus recommends 
that these be restricted to 15 ha for peat cutting and 50 ha for afforestation. 
In addition, it is critically important that development of contiguous sites 
below these recommended thresholds, which will exceed them when amal
gamated, be prevented. 

10. The IMCG urges the Irish Government to provide legal protection to Areas 
of Scientific Interest as a matter of urgency in the forthcoming revision ofthe 
Wildlife Act 1976. 

11. The Irish Peatland Conservation Council have prepared and implemented 
a multi-disciplinary in-schools education programme focusing on bogs 
("Peatland Education Pack"). The programme aims to increase knowledge 
and understanding of the value of peatland heritage and to fulfil the demands 
from teachers for resource and education materials that meet requirements 
of school curricula. It is vitally important that full education programmes (in 
addition to public awareness material) accompany any national peatland 
conservation strategy. The IMCG urge the Irish Government to fully 
support and assist with the integration of this programme in school curricula. 

12. The IMCG requests clarification from the Irish Government concerning its 
compliance with Council of Europe Recommendation No. R (81) 11 on 
Peatlands in Europe which was adopted by the Committee of Ministers on 
26 May 1981. 

13. Having visited the Bord na Mana Blackwater Works the IMCG recom
mends that those areas which are currently being pumped to facilitate peat 
extraction, be left to reflood naturally in order to re-create wetland habitats. 

Site-Specific Recommendations 
In relation to the specific sites visited during the 1990 IMCG field excursion to 
Ireland, we recommend the following: 

14. Clara Bog - The Wildlife Service must begin a management programme to 
repair the damage resulting from drainage on the eastern side of the bog, a 
point which the group originally raised in the 1986 resolutions. The problem 
of mechanised peat cutting on the periphery of the bog must be resolved if 
the hydrological integrity of the site is to be protected, particularly on the 
south-western side adjacent to the largest soak system. 

15. All Saints Bog - The IMCG is pleased to note that the Government have 
taken the first steps to protect this site, as recommended by the group in 1986, 
by purchasing that section owned by Bord na Mana. However, the Wildlife 
Service must come to an agreement with Erin Peat Limited at the earliest 
opportunity to prevent further damage to the site. 

16. Garriskil Bog - The Wildlife Service must take immediate action to repair 
the damaged area on the north-eastern corner. 

17. Scragh Bog - Plans should be drawn up to establish a buffer zone encompass
ing the adjacent catchment area to protect the water quality to this site. This 
might be implemented by means of a management agreement with local 
landowners. 

18.0wenduff - The IMCG recommends that immediate steps be taken to 
reduce grazing pressure on the area owned by the Wildlife Service. 
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19. Roundstone Bog Complex - The IMCG views with grave concern the threat 
posed by the proposal to build an airfield within the area of scientific interest 
and urges the Irish Government to protect this outstandingly important site 
from such development. Illegal turf cutting within this area needs to be 
prevented. 

20. Ceide Fields - The IMCG congratulates those responsible for their initiative 
in protecting and developing this site as an educational centre incorporating 
both the natural and human heritage of the area. In order to maintain the 
essential character of the blanket bog and coastal landscape we recommend 
strongly that no further afforestation should occur in the vicinity of the 
monument and the ASI, and that further mechanized cutting be controlled. 

International Mire. Conservation Group Dublin 
September 1990 
The above resolution was forwarded to: 
The Taoiseach, Mr Charles Haughey TD, Department of the Taoiseach, 
Government Buildings, Upper Merrion Square, Dublin 2, Ireland 
Mr Albert Reynolds TD, Minister for Finance, Department of Finance, 
Government Buildings, Upper MerrionSquare, Dublin 2, Ireland 
Ms Mary O'Rourke TD, Minister for Education, Department 
of Education, Marlborough Street, Dublin 1, Ireland 
Mr Bobby Molloy TD, Minister for Energy, Department of Energy, 
Clare Street, Dublin 2, Ireland 
Ms Mary Harney TD, Minister for State at the Department 
of the Environment, Custom House, Dublin 1, Ireland 
Mr Padraig Flynn TD, Minister of the Environment, Department 
of the Environment, Custom House, Dublin 1, Ireland 
Mr Brendan Daly TD, Minister for State at the Department 
of Finance, 51 St Stephens Green, Dublin 2, Ireland 

International Mire Conservation Group 
Resolution for Northern Ireland 

The International Mire Conservation Group (IMCG), which is an international 
organization of specialists with a particular interest in peatland conservation, 
has completed its 4th Field Symposium in the Republic of Ireland, looking at 
Irish peatland conservation issues. During this Symposium the IMCG also 
reviewed peatland conservation problems in other countries, and learned ofthe 
situation in Northern Ireland. 

The Group notes that legislation exists for Northern Ireland which requires 
all commercial peat extraction to be subject to planning control. However, the 
Group has learned that many commercial operations are permitted to continue 
without such legal consent and in many cases are destroying valuable areas of 
blanket bog. 

The IMCG therefore seeks to know what target date the UK Government 
has set for all such operations to be brought under planning control. The Group 
would also like to know what guidance the UK Government intends to give to 
local planning officers in the Department of Environment to ensure that all 
future operations of this kind remain completely within planning control. 

The International Mire Conservation Group Dublin 
September 1990 
The above resolution was forwarded to: 
Mr Brian Mawhinney, Minister for Environment Northern Ireland, 
Stormount Castle, Dundonald, Belfast, Northern Ireland 
Mr Peter Brooke, Secretary of State for Northern Ireland, Stormount Castle, 
Dundonald, Belfast, Northern Ireland 
Mr Richard Needham, Minister for Environment Northern Ireland, 
Stormount Castle, Dundonald, Belfast, Northern Ireland 



International Mire Conservation Group 
Resolution for Norway 

The International Mire Conservation Group (IMCG), which is an international 
organization of specialists with a particular interest in peatland conservation, 
has completed its 4th Field Symposium in the Republic of Ireland, looking at 
Irish peatland conservation issues. During this Symposium the IMCG also 
reviewed peatland conservation problems in other countries, and learned of the 
situation in Norway. 

The IMCG is aware of the work going on with the plans for protection of 
mires and wetlands in Norway. We know that mires are protected in more than 
300 Nature Reserves and National Parks. The mire preservation plans should be 
completed within a few years. Nevertheless there is an urgent need for further 
work concerning mire preservation in Norway. The following resolutions have 
been adopted by the IMCG: 

1. The knowledge and documentation regarding mire regionality, flora and 
fauna, etc. should be increased. A more complete registration is needed to 
obtain a more comprehensive review of the mire ecosystems in Norway (cf. 
Recommendations R(S1) 11 of the Council of Europe member state, signed 
by the Norwegian Government: "to establish complete geographical and 
ecological lists of expanses of peatland still existing in their country.") 

2. There is an obvious need for new preservation areas to be added to the plans 
mentioned. In addition to special areas (e.g. localities for rare species) 
important regional types are insufficiently represented in the present plans 
(e.g. ombrotrophic types in SW Norway). 

3. A plan for restoration and management for the mire reserves is urgently 
required, before irreversible successional change occurs (e.g. in areas previ
ously used for hay production). Sufficient financial resources are needed 
immediately for this purpose. 

4. The IMCG considers that ditching and other types of damage to mires 
should be subject to formal permission, thus requiring a full assessment of 
the impact of such activities on mire ecosystems (cf. statements in the 
previously cited recommendation). 

International Mire Conservation Group Dublin 
September 1990 
The above resolution was forwarded to: 
Minister of Environment, Kristin Hille Valla, 
Postboks SOB Dep, 0030 Oslo 1, Norway 
Minister for Agriculture, Anne Vik, 
Postboks S007 Dep, 0030 Oslo 1, Norway 
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International Mire Conservation Group 
Resolution for Sweden 

The International Mire Conservation Group (IMCG), which is an international 
organization of specialists with a particular interest in peatland conservation, 
has completed its 4th Field Symposium in the Republic of Ireland, looking at 
Irish peatland conservation issues. During this Symposium the IMCG also 
reviewed peatland conservation problems in other countries, and learned of the 
situation in Sweden. 

Following its 3rd Field Symposium, which was held in Sweden in 1988, the 
IMCG sent a resolution to the Swedish Government, as well as to the national 
Environmental Protection Agency, dated 15 July 1988, about a policy and a 
strategy concerning mire conservation in Sweden, and also a resolution about 
the protection of Blaikfjiillet-Gaddsjomyran. 

The IMCG is pleased to note that parts of the policy and strategy have now 
been adopted in Sweden. The IMCG is also very pleased to learn that the 
internationally important mire complex of the Blaikfjiillet area is now pro
tected. 

A number of issues, however, continue to give rise to concern and therefore 
the IMCG urges the Swedish government to address the following issues: 

1. We have learned that the Swedish Wetland Inventory (VMI) will be 
completed for the whole area of Sweden except for Norrbotten County, 
although this county possesses 113 of the total mire area of Sweden. The 
IMCG seeks an assurance from the Swedish Government that this interna
tionally valuable mire region will be surveyed according to the VMI stand
ards as soon as possible. 

2. We have also learned that implementation of the Mire Protection Plan has 
only recently begun. The IMCG urges the Swedish Government to ensure 
that sufficient resources are provided to enable this Plan to be fully imple
mented. 

3. In spite of Swedish drainage legislation (NVL S 18 C), valuable Swedish 
mires are still being drained. The present legislation is too weak and should 
be strengthened. All kinds of drainage (including protective ditching) 
should henceforth be generally forbidden. Exceptions should only be al
lowed in areas where mires are common, the mire proposed for drainage has 
no wildlife value and also that the drainage requirement can be proven to be 
of high importance. 

4. In addition, the Swedish nature conservation act should be amended with a 
biotope-protection clause. The mire types that should be included in this 
protection are in particular: 
rich fens 
herb-rich wet forests 
deciduous wet forests 
inundation forests (river, lake and coastal) 
all surviving mires in agricultural areas 

These biotopes must be protected from drainage, peat cutting, clear-cutting, 
road-building and dumping. The ecology and hydrology of the areas surround
ing these biotopes must be taken fully into account when drawing up the site 
boundaries. 

For this legislation to work, the Environmental Protection Department of 
County Boards must be provided with additional staff resources. 

The International Mire Conservation Group Dublin 
September 1990 
The above resolution was forwarded to: 
Statsminister, Ingvar Karlsson, Regeringskansliet, S-10333 Stockholm, Sweden 
Valfrid Paulsson, Statens N aturvardsverk, S-I7185 Solna, Sweden 



International Mire Conservation Group 
Resolution for Switzerland 

The International Mire Conservation Group (IMCG), which is an international 
organization of specialists with a particular interest in peatland conservation, 
has completed its 4th Field Symposium in the Republic of Ireland, looking at 
Irish peatland conservation issues. During this Symposium the IMCG also 
reviewed peatland conservation problems in other countries, and learned of the 
situation in Switzerland. 

1. The Federal Authorities of Switzerland ratified the Berne Convention of the 
Council of Europe concerning peatland conservation and protection (Rec
ommendation No. R(81)11, 26 May 1981). By this declaration, Switzerland 
recognized the importance of peatlands for their biological diversity, their 
ecological, hydrological and climatic importance and their historical and 
landscape values. 

2. On 6 December 1987, the people of Switzerland, in the Rothenthurm 
Referendum, voted on an amendment to the Swiss Federal Constitution, 
supporting the integrated protection of peatland and wetland areas for their 
particular beauty and national importance. Revised legislation for the 
protection of Swiss nature and landscapes became effective on 1 February 
1988. Theoretically, therefore, the legal basis for effective protection of 
peatlands and other wetlands now exists. 

3. Unfortunately, as pointed out by the WWF Switzerland and the Swiss 
League for Nature Conservation, land-use pressures on peatlands have 
continued to increase during the last two years. For example, more than half 
of the 500 raised bog sites have been damaged in some way. 

This is clearly at odds with the intention of the legal instruments and also with 
Switzerland's ratification of the Berne Convention. The IMCG therefore 
recommends that the Federal Government should take steps urgently to 
establish a peat!wetland programme of conservation, monitoring and enforce
ment, involving strict implementation of all existing legislation. 

International Mire Conservation Group 
Resolution pour la Suisse 

L'International Mire Conservation Group (IMCG), organisation internationale 
de specialistes' interesses a la protection des milieux tourbeux, a tenu son 
quatrieme symposium de terrain dans la Republique d'Irlande, pour y examiner 
le probleme de la protection des tourbieres irlandaises. Durant ce Symposium, 
l'IMCG s'est egalement interesse au probleme de la protection et de la conser
vation des milieux tourbeux dans d'autres pays et a ete mis au courant de la 
situation en Suisse. 

1. Les autorites federales de Suisse ont ratifie la Convention de Berne du 
Conseil de I 'Europe concernant la conservation et la protection des tourbieres 
(Recommandation No R(81)11 du 26 mai 1981). Par cette declaration, la 
Suisse a reconnu l'importance des tourbieres. Celles-ci se caracterisent par 
leur diversite biologique, leur interet ecologique, hydrologique et climatique 
ainsi que leur valeur historique et paysagere. 

2. Le 6 decembre 1987, le peuple suisse a vote un amendement a la Constitution 
suisse (Initiative de Rothenthurm), impliquant la protection integrale des 
marais et sites marecageux d'une beaute particuliere et d'importance 
nationale. La loi revisee sur la protection de la nature et du paysage a pris 
effet le ler fevrier 1988. Des ce jour, les bases legales pour une protection 
effective des tourbieres et d'autres sites marecageux existent. 
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3. Malgre cela, le WWF suisse et la Ligue suisse pour la protection de la nature 
ont constate que les pressions sur les milieux tourbeux n'ont cesse de se 
multiplier durant ces deux dernieres annees. A titre d'exemple, plus de la 
moitie des 500 sites de hauts-marais que compte la Suisse a subi des 
dommages de diverse nature. 

Ceci est en contradiction flagrante avec les intentions legales en la matiere, de 
meme qU'avec la ratification suisse de la Convention de Berne. L'IMCG 
demande de ce fait au Gouvernement federal de prendre des mesures urgentes 
pour etablir un programme de protection et de surveillance des tourbieres et 
sites marecageux, dans un strict respect de la legislation existante. 

International Mire Conservation Group 
Resolution fiir die Schweiz 

Die International Mire Conservation Group (IMCG), eine internationale 
Organisation von Fachleuten, die sich mit dem Schutz der Moore befassen, hat 
soeben ihre 4. Exkursion abgeschlossen, welche dem Stand des Moorschutzes 
in der Republik Irland gewidmet war. Im Verlaufe dieser Exkursion behandelte 
die IMCG auch Moorschutzprobleme anderer Uinder und nahm beziiglich der 
Situation in der Schweiz folgendes zur Kenntnis: 

1. Die Eidgenossischen BehOrden haben die Berner Konvention am l1uni 
1982 ratifiziert. Im Rahmendieses Obereinkommens empfiehlt der Europarat 
den Mitgliedstaaten die Moore zu erhalten und zu schiitzen (Empfehlung 
Nr. R (81) 11 vom26. Mai 1981). Damithat auchdie Schweiz die Bedeutung 
der Moore als biologisch mannigfaltige Lebensraume anerkannt, denen im 
Landschaftshaushalt wichtige okologische, hydrologische und klimatische 
Funktionen zukommen. Zudem sind sie als natiirliches Geschichtsarchiv 
und wegen ihres landschaftlichen Reizes besonders wertvoll. 

2. Am 6. Dezember 1987 stimmte das Schweizervolk der Volksinitiative "zum 
Schutz der Moore - Rothenthurm-Intiative" zu, die bestimmt, daB Moore 
und Moorlandschaften von besonderer Schonheit und nationaler Bedeutung 
umfassend zu schiitzen sind. Seit dem 1. Februar 1988 ist das revidierte 
Natur- und Heimatschutzgesetz in Kraft. Damit sind die rechtlichen 
Grundlagen vorhanden, urn die Moore und Feuchtgebiete wirksam zu 
schiitzen. 

3. Trotzdem muBten der WWF Schweiz und der Schweizerische Bund fUr 
Naturschutz feststellen, daB in den beiden letzten lahren die Moore unter 
zunehmenden Nutzungsdruck geraten sind. Beispielsweise wurden in mehr 
als der Halfte derrund 500 Hochmoorobjekte ullZulassige Eingriffe registriert. 

Dies widerspricht klar den rechtlichen Bestimmungen sowie dem Sinn und 
Zweck der von der Schweiz ratifizierten Berner Konvention. Die IMCG 
empfiehlt deshalb, daB der Schweizerische Bundesrat dringlich Massnahmen 
zum Schutze und zur Oberwachung der Moore und Feuchtgebiete ergreift und 
fUr das konsequente Durchsetzen der bestehenden Gesetze sorgt. 

International Mire Conservation Group Dublin 
September 1990 
The above resolution was forwarded to: 
Departement federal de l'interieur 
Monsieur le Conseiller federal Flavio Cotti 
Inselgasse, CH-3003 Berne, Switzerland 



4.1.4 Wording of the Formal Resolution to the Council of Europe of the 
International Mire Conservation Group passed in Ireland in 1990 

Resolution to the Council of Europe 

The International Mire Conservation Group (IMCG), which is an international 
organization of specialists with a particular interest in peatland conservation, 
has completed its 4th Field Symposium in the Republic of Ireland, looking at 
Irish peatland conservation issues. During this Symposium the IMCG also 
reviewed peatland conservation problems in other countries. 

The IMCG notes that, despite the fact that the Council of Europe Recom
mendation on Peatlands in Europe R(81) 11 (cf. Chapter 4.1.4) is now almost 10 
years old, the Articles of this Recommendation still provide a valuable and 
comprehensive range of conservation measures which, if fully implemented, 
would go a considerable way to resolving many of the conservation issues 
currently being addressed by the Group. 

The IMCG therefore resolves to encourage and assist the Council of 
Europe in its efforts to implement the Articles of Recommendation R(81)11 
(see below). 

As a first step, the IMCG seeks an update from the Council of Europe which 
summarizes the current state of progress for each signatory country in relation 
to Articles I and Il, and in particular Articles ILl, Il.6(a), II.7(a), (b), 11.8 and 
11.9. 

The International Mire Conservation Group Dublin 
September 1990 
The above resolution was forwarded to: 
Dr. E. Fernandez Galliano, Secretariate General, 
Council of Europe, BP 431 R6, F-67006 Strasbourg, France 

Council of Europe Committee of Ministers 
Recommendation No. R (81) 11 

Of the Committee of Ministers to Member States on Peatlands in Europe 
(Adopted by the Committee of Ministers on 26 May 1981 at the 334th meeting 
of the Ministers' Deputies) 

The Committee of Ministers, under the terms of Article 15.b of the Statute of 
the Council of Europe, 

Referring to the resolutions of the European Ministerial Conferences on 
the Environment; 

Considering the importance of the Berne Convention on the Conservation 
of Wildlife and Natural Habitats and, in particular, Article 4 on the protection 
of habitats; 

Having regard to its Resolution (76) 17 on the European network of 
biogenetic reserves; 

Having noted the study carried out by the European Committee for the 
Conservation of Nature and Natural Resources on the peatlands of Europe; 

Considering that the peatlands are very specialized biotopes built up over 
thousands of years, that they formerly covered 8% of western Europe and that 
they are a striking feature of the natural European environment; 

Considering that the peatlands are represented in Europe by a wide range 
of types characterized by their particular morphology, their flora and fauna, and 
their hydrologic conditions; that they are of remarkable originality and biologi
cal significance and that they have been less altered by man than most other 
biotopes; 

Considering that the peatlands provide a habitat for plant and animal 
communities, including large bird populations, which cannot survive in other 
biotopes; 
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Considering that analysis of peat layers makes it possible to reconstruct very 
precisely the evolution of the plant cover over thousands of years and to gather 
invaluable information on variations in climate, environment and human 
activities since prehistoric times; that the peat layers continue to this day to 
record the changes occurring in the European environment; 

Aware that the peatlands very often play an important part in the hydrology 
of the basins in improving the soil and as fuel; 

Noting that the peatlands have been changed in numerous regions, particu
larly as aO result of peat extraction, agriculture and sylviculture and road
building and that they are to this day one of the most severely threatened 
ecosystems in Europe, 
Recommends that the governments of the Council of Europe member states: 

1. contribute in a suitable manner to the conservation and effective protection 
of peatlands within the framework of the Berne Convention; 

n. bring to the attention of the authorities concerned the following principles 
and measures with a view to their implementation: 

1. to establish or complete geographical and ecological lists of expanses of 
peatland still existing in their country; 

2. to contribute to the establishment of a European network of biogenetic 
reserves by designating peatlands situated in the various biogeographic 
zones of their territory; 

3. to stimulate at national and international level mUltidisciplinary research in 
order to improve knowledge of the ecology and dynamics of the peatlands, 
of paleobotany and of paleohistory, and to adapt the methods of conserving 
and administering them to the nature of the local or regional environment; 

4. to draw up plans for the purpose of preserving intact and viable areas of 
peatlands so as to arrive at an equilibrium between the need for conservation 
and for exploitation of peatlands for economic reasons; 

5. in general, to apply to the peatlands worthy of conservation, conservation 
and planning measures capable of preventing their deterioration by drain
age, peat cutting, afforestation of ombrotrophic mires or deforestation of 
wooded peatlands, agricultural uses, use of chemical substances, fires and 
excessive public encroachment; 

6. in regions where the peatlands are disappearing and occupy only residual 
areas: 
a. to conserve the last viable vestiges of peat formation, by incorporating 
them in the national network of nature reserves, and surrounding them 
wherever possible with a buffer zone, 
b. to ensure that their existence and conservation are taken into account in 
the planning of natural areas; 

7. in regions where the peatlands still cover vast areas and where traditional use 
is still made of their expanses: 
a. to ensure the maintenance of vast units of different types of peatlands, 
b. to integrate their conservation in regional planning, avoiding in particular 
fragmentation of natural hydrological units, 
c. to constitute in these regions appropriate integrally protected zones; 

8. in regions where the maintenance or pursuit of certain traditional activities 
such as peat cutting, agriculture or sylviculture is vitally necessary, to make 
an ecological study with the primary aim of assessing the impact of such 
activities on the ecosystem of the peatlands; 

9. to urge the authorities responsible for regional planning, nature protection, 
ecological education and information to take note of the exceptional char
acter and cultural value of the peatlands as a biological, hydrologic and 
historic heritage and to see that public opinion is better informed as regards 
the need to preserve them, taking the preceding recommendations and the 
study of the European committee on this subject as a basis. 



4.2 European mires - an IMCG project studying distribution and conser
vation 
Michael Lofroth 

4.2.1 Background 

The goal of this project is to produce an expert report about the distribution, 
exploitation, threats, management and conservation of mires in Europe. IMCG, 
an international group of mire specialists, will produce a detailed report about 
European mires for the first time in history. The last attempt to do so was in 1980 
by Roger GOODWILLIE for the Council of Europe. However, this report was 
restricted to western Europe and involved no field work. In comparison with 
what is now known to be the actual distribution of mires, the report is sometimes 
completely wrong. 

Recent changes in the political situation in eastern Europe have resulted in 
an exchange of information on mires throughout Europe, something that had 
not been possible for 40 years. Today mire experts have the opportunity to 
produce a report for the whole of Europe, extending the picture beyond Roger 
Goodwillie's original report. 

After the Goodwillie report was published, mire and wetland inventories 
were carried out in several European countries (for example, in Britain and 
Sweden). Furthermore, detailed research and mapping of mires and particu
larly mire ecology have been done in other countries (for example, in Austria 
and Germany). This is another good reason for updating the original report. 

4.2.2 Reason for this study 

What is the purpose of writing a report of this kind? Several reasons can be 
identified: 

1. An overview of the distribution of the different mire types will hopefully 
help us to achieve a better understanding of the mechanism of mire genesis, 
including climate, soils, precipitation, gradient of oceanic influence, etc. 

2. To date, European countries have produced information about mires in 
many languages, making it difficult to present the information to a larger 
pUblic. Furthermore, different terminologies have been used to describe 
mires. Different parameters have also been used, for example hydrology, 
morphology, water chemistry, genesis and structures. A general description 
of the mires and their sta tus using one common language and one defined set 
of terminology will allow the IMCG to select mires for conservation on a 
sound scientific basis and make the whole European picture more under
standable to a wider audience. 

3. Many publications from different countries are written in complex scientific 
language. This makes it difficult to explain to a member of the general public 
or a politician why it is important to protect mires and to understand these 
habitats. 
This report intends to provide an easily understandable, comprehensive 
summary of the mires of Europe. 

4. When choosing mires for conservation it is important that sites are selected 
on the basis of their regional distribution rather than only selecting sites 
within national borders. 

5. The information being collected on the original distribution, decline and 
threats to different European mire types will allow the IMCG to formulate 
strategies to ensure that the most representative mires of conservation value 
are protected, and that the scale and pattern of threats is clearly understood. 
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4.2.3 Current status of the project 

To date information has been compiled on mire type distribution, exploitation 
history, current threats, management practices and possible solutions from 16 
countries. Information is being compiled from an additional 6 countries. The 
greatest lack of information at present relates to the Balkan area, Lithuania and 
Ukraine. The IMCG has also discussed and formulated a common mire 
terminology for this report at the Swiss meeting. 

It is hoped that the final European Mire Report will be published in 1994 
with the generous support of the Council of Europe which also published the 
original GOODWILLIE Report in 1980. 

Publication of this report should contribute towards the success of mire 
conservation in Europe. 

4.2.4 Mire terms and definitions used in the report 

One obvious problem with comparing mire information from different coun
tries is the terminology. The terms used are sometimes very different with 
varying or unclear definitions. Therefore, it has been necessary to find a 
common terminology and hierarchy. This is presented below. 

A mire is a wetland with a vegetation which is usually peat-forming. Mires can 
be formed by, for example, paludification or terrestrialization. The water supply 
can be from precipitation, inundation water, spring water, percolating water, 
water from air moisture, etc. Mire types can be bogs, fens, mixed mires, palsa 
mires, aapa mires, marshes, swamps, etc. The mire types and their hierarchy 
used here are explained'further in this report. The degree of human influence 
can vary from a virgin state to more intensively used mires, for example, hay 
meadows or grazed mires. 

Drained areas with peat but no peat-forming vegetation may not be called 
a mire. 

Plant remains in different states of decomposition accumulated under water
logged conditions. 

Vegetation that can produce peat and is adapted to exist in waterlogged 
conditions. 

"Mire is now an internationally accepted term which includes the generally 
ombrotrophic types namely bog [Hochmoor, Weissmor (in part) and Reisermoor 
(in part), German; mosse, Swedish] on the one hand, and the minerotrophic 
types such as fen (Niedermoor, Flachmoor and Braunmoor, German; birr, 
Swedish) and carr (swamp, North American; Sumpfwald or Bruchmoor, Ger
man; 16vkarr, Swedish; korpi, Finnish) on the other. The literal translations of 
Hochmoor and Niedermoor, "high-moor" and "low-moor", are used in much 
of the older literature in English but they tend to be misleading and are falling 
into disuse. 

General words for mire from countries having land of the relevant type 
include veen (Dutch), Moor (German), myr (Swedish and Norwegian), m'yri 
(Icelandic), suo (Finnish), boloto (Russian), soo (Estonian), tourbiere (French) 
and muskeg (Indian word used in Canada). 

Swamp (Sumpf, German) and marsh imply eutrophic conditions but are less 
specific words in popular usage. The latter is often confined to wetlands with 
more or less mineral soils but, apart from the North American usage above, 
swamp, like wetland, is very widely used to include both mires and marshes." 
(GORE 1983, p. 27). 

A peat soil deposit may still be termed a peatland (for the purposes of 
resource inventory, for example) though the deposit may now support a 
vegetation which is not peat-forming, or indeed may lack any vegetation at all. 
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"Land that has the water-table at, near, or above the land surface or which is 
saturated for a long enough period to promote wetland or aquatic processes as 
indicated by hydric soils, hydrophytic vegetation, and various kinds ofbiological 
activity that are adapted to the wet environment" (TARNOCAI 1980; official 
definition recognized by the Canadian government). 

For a complete reference list refer to Chapter 9. 

4.3 Nature conservation in Austria as the exclusive duty of the nine state 
governments (BundesHinder): an effective way of ignoring national 
responsibility for mire conservation 
Gert Michael Steiner 

The Republic of Austria is a federation of nine states (BundesHinder) which, to 
some extent, are equivalent to Swiss cantons. This means that part of the 
legislation in Austria is under the jurisdiction of the regional governments. 
Unfortunately, nature conservation is left to regional government. Thus, Aus
tria has nine different nature conservation laws, and until autumn 1992, there 
had been no co-ordination of nature conservation between the states. 

There are many examples of poor conservation practices. Sites overlapping 
two states may only be protected in one of them. Alternatively, one state 
government may recognize a large mire complex as valuable and plan to protect 
it, whereas the government of a neighbouring state may plan to exploit the peat 
for balneological purposes. 

Furthermore, the lack of any co-ordination makes it impossible to work out 
a conservation strategy for the whole country. Even in the case of Ramsar 
Convention sites or national parks the government in Vienna has to establish 
contracts with the states to apply protection. 

This situation causes a very distinct structure of nature conservation. 
Whenever a governmental organization like a university or the Office for 
Environment makes suggestions for national strategies, they have to be aware 
that the states may ignore them or work against them purely because they are 
sensitive to interference by the central government. 

The argument that the regional governments are much closer to the nature 
of the state and therefore will take much better care of it is false; the politicians 
of these governments are much more dependant on the people affected by 
nature conservation. There is no doubt that in some of the states, conservation 
legislation is working well on a regional level. For instance, mires are protected 
to some extent by law in five states, but even then protection can have a very 
different meaning. In the state of Vorarlberg, mire protection means that the 
farmers are paid by a special fund to maintain the sites and are not allowed to 
disturb them. In Carinthia, it means that any changes on, for example, peatlands, 
need permission. This is granted in most cases as it is easier for the administra
tive official to give permission with a mere 'Yes' than to defend a negative 
decision in a detailed report. In Burgenland, Salzburg and Tyrol, mires are only 
protected as long as there is no important public interest in their destruction -
and nearly every kind of construction is such an important interest. 

The close relationship the citizens have with their environment and the lack 
of any co-ordination leads to another unique situation for nature conservation: 
sometimes the wrong sites are protected. Local volunteer groups campaigned 
successfully to preserve a cottongrass bog. However, it was a drained bog. 
Ironically, intact bogs where beautiful plants are less abundant have not been 
protected. 

There are only two ways in which the federal government can influence 
nature conservation with respect to mires: when either the forestry law or the 
law for water resources is affected. Both laws can be useful in avoiding clear
cutting of treed bogs (termed forests in Austria) or drainage of mire areas larger 
than 10 ha. However, this means long and difficult negotiations and sometimes 
legal proceedings; it is almost impossible to protect sites in this way. 
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The only influence the federal government has lies in the distribution of 
information about valuable sites. This was the reason why the Ministry for 
Environment, Youth and Family directed the University of Vienna to produce 
a Mire Conservation Catalogue for Austria evaluating all sites worthy of 
protection. This was first done in 1982 (STEINER 1982) and ten years later 
repeated to check the progress (STEINER 1992). The success of the ca talogue was 
not so much in that the sites were protected, but that they became increasingly 
difficult to destroy. On the other hand, all sites not listed in the catalogue were 
interpreted to be without any value. For this reason the new edition of the 
catalogue gives information not only about the sites themselves but also -
according to EU legislation - about the vegetation types which also are worth 
protecting. 

There is some hope that greater international pressure will lead to more 
mire conservation. Austria needs a legislative framework where at least the 
most valuable sites and those representative of entire landscapes are protected 
by federal law. However, this would mean a much greater knowledge of 
Austria's nature and a nationally accepted strategy for nature conservation. 
Switzerland's recent legislation for the conservation of mires and mire land
scapes is a good example of how this could work in the future in Austria. 
For a complete reference list refer to Chapter 9. 

4.4 Monitoring Danish raised bogs 
Bent Aaby 

Denmark is a densely populated country with most of its area under cultivation. 
Through drainage, cultivation and other activities, former 'waste lands' have 
been changed into highly developed farmland leaving only a few places in their 
natural or semi-natural state. 

Today about 100,000 ha or 2.3% of the country is covered by freshwater 
peatland, confined mainly to river valleys and other low lying areas, for example 
elevated marine plains. In addition ca. 42,000 ha is salt marsh and coastal 
meadow influenced by sea water along the 7,000 km coastline (EMsHoLM 1987). 
This ranks Denmark among the north European countries with the lowest cover 
of mires. Although mires were once a common and prominent feature of 
Denmark, today, mires account for only ca. 3.3% of the surface area. 

The drastic reduction in mire area due to exploitation and an enhanced 
chemical loading of mires from air pollution has resulted in a systematic survey 
of mire habitats. It was especially desirable to draw attention to the oligotrophic 
mire types as the increased atmospheric deposition of nutrients may influence 
their natural vegetational dynamic and species composition. Therefore, raised 
bogs are considered one of the most threatened habitats now being systemati
cally monitored. 

4.4.1 Raised bogs - their distribution at present and in the past 

The dramatic reduction in the number of mires over the last two centuries has 
left only a few mires in their natural state. Except for the raised bog type (AABY 
1980) the present status of these genuine areas is not available. None of the 
raised bogs are completely undisturbed by man, but for various reasons smaller 
or larger areas in about 30 bogs are still preserved with their natural vegetation 
and peat stratigraphy. These remnants account for about 25 km2• Most undis
turbed areas are 1 to 10 ha in size and the only areas exceeding 30 ha are in Store 
Vildmose (429 ha) and Lille Vildmose (2,000 ha). Both bogs have developed on 
former marine plains in northern Jutland. The undisturbed part ofLille Vildmose 



includes a well-developed lagg, mire margin and mire expanse and is outstand
ing due to its size and vegetation among the plateau raised bogs in the nemoral 
lowland of northern Europe. 

Most raised bogs are classified as plateau bogs with an almost flat mire 
expanse and an only weakly developed mire margin. The flat bog type is only 
found in western Jutland on sandur plains and other leached sandy soils. An 
irregular hummock-hollow pattern without any tendency to orientation occurs 
on some of the bogs. Pools are seen in two bogs. The hummock vegetation is 
dominated by Eriophorum vaginatum, Calluna vulgaris, and Empetrum nigrum. 
Andromeda polifolia, Erica tetralix and Scirpus caespitosus also grow in these 
drier areas. Sphagnum rubellum and S. magellanicum occur regularly forming 
well-defined domed tufts. In most places the genus Sphagnum is subordinate in 
the hummock vegetation. However, Sphagnum is prominent in hollows with S. 
cuspidatum confined to the lowest areas and S. fallax growing on higher levels. 
Sphagnum tenellum may also be of importance, especially in the marginal part 
of the hollow. Rhynchospora alba, Eriophorum angustifolium, Vaccinium 
oxycoccos, Drosera rotundifolia and D. intermedia are common herbs in the wet 
hollow vegetation. 

Palaeobotanical and geological investigations have shown that the bogs in 
the glaciogenic eastern part of the country have developed mainly from former 
lakes, whereas many bogs on former marine plains and on sandur plains 
originated on paludified soils (AABY 1980). The raised bogs have always been 
treeless or with low Betula pubescens trees forming an open stand on the gently 
sloping margin. The treeless character of the bog expanse is confirmed by 
studies of ombrotrophic peat which contains no wood or other remnants of trees 
except for ombrotrophic peat from the Atlantic, which may contain Pinus 
sylvestris stumps at some levels. Today Pinus sylvestris is considered native on 
bogs only in the easternmost part of the country. In recent time trees have spread 
onto the expanse of some of the undisturbed raised bogs and occur as scattered 
individuals or form small open stands. 

4.4.2 The monitoring programme 

A three-year monitoring programme was initiated in 1987 to determine the 
status for areas on raised bogs which are still preserved in their natural state. 
More than 30 areas are known, but for various reasons (often because of small 
areas with secondary lowering of the water-table due to former peat excavation 
in adjacent areas) only 21 sites were studied (Fig. 4.4.1). The programme was 
financed by the· Geological Survey of Denmark and the Danish Forest and 
Nature Agency (AABY 1987,1989,1990). 

The programme included: 
- General description of the bog including the exploited and otherwise 

disturbed areas and the surrounding landscape. 
Description of the investigated area, its location, size, topography, vegeta
tion structure and pattern. 
Listing plant species growing in the investigated area and a subjective 
estimation of their frequency. 
Establishing permanent sites for sampling and other types of documenta
tion. 
Sampling surface water (500 ml) at 3 sites within the investigated area 
(Fig. 4.4.2, sampling sites 1-3). The samples were frozen shortly after 
sampling and stored for analysis in the future. 
Sampling at sites 1-3 of living Sphagnum, preferably from 'lawn vegetation' 
in hollows otherwise from domed hummocks. Sampling was made from 
areas dominated by only one species. Sphagnum cuspidatum, S. fallax, S. 
rubellum, and S. magellanicllm were collected. The samples were frozen 
shortly after sampling and stored for analysis in the future. 
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Fig. 4.4.1. Location map of investigated raised 
bogs. 1 HolmegArds Mose; 2 Skidendam; 3 
Store Vildmose, west; 4 Store Vildmose,north; 
5 LiIIe Vildmose; 6 Langemose; 7 Bradstrup 
Mose; 8 Brandstrup N!2Srremose; 9 
TviIIingmose; 10 Hatten; 11 Ulvemosen; 12 
Mose i Gludsted Plantage; 13 Mose i 
Langebjerg Plantage; 14 S!2Snderhaleengen; 
15 Sdr. Boest Mose; 16 Brunmose; 17 Langkrer; 
18 B!2S11ing Mose; 19 Svanemose; 20 Abkrer 
Mose; 21 Draved Mose. 
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- Measurements of pH in surface water at sampling sites 1-3. 
- Photo documentation at photo station 1-3. About 12 overlapping pictures 

were taken at each site to show the present vegetation and its present 
structure in all directions. 

- Detailed analysis of the vegetation. This was done in only 6 of the bogs for 
economic reasons. A 100 m long transect was chosen where the vegetation 
appeared to be representative of the natural plant cover. This gave a random 
selection of investigation sites lying at 0.5 m intervals. All plant species 
including lichens and mosses were identified within an 0.1 m2 circle and their 
areal cover estimated. Living as well as dead plants were recognized. The 
areal cover of species is given in categories as follows: 

+ (few specimens or rare) 
1 (infrequent occurrence) 
2 (common - frequent) 
3 (dominating) 

= 

= 

< 5% cover 
5-20% cover 

20-60% cover 
> 60% cover 

Note that only one phanerophyte can have the score 3, and if2 species are 
of equal dominance, both species are given the score 2. The same criteria are 
valid for thallophytes. Thus both a moss species and a vascular plant species 
may have the score 3 in the same analysis. 

- Relative frequency of hummocks and hollows along the 100 m transect 
determining if this type of pattern is present. The surface topography was 
also measured along the transect. 



- Investigation of bog stratigraphy. Borings with a Hiller sampler (AABY and 
DIGERFELD 1986) were used. The organic deposits were described according 
to TROELS-SMITH (1955) with later modifications (AABY and BERGLUND 
1986). 

4.4.3 Results of the monitoring programme: Draved Mose as a case study 

A brief summary of the monitoring results from Draved Mose is presented to 
give an impression of the data obtained in the programme. 

This raised bog is situated in south-western Jutland 20 km from the North 
Sea coast (Fig. 4.4.1). The original area of the bog was ca. 500 ha and had an 
almost circular outline. However, peat exploitation and other activities over the 
centuries, and especially during and shortly after World War II, have left only 
about 3.5 undisturbed ha of the central bog expanse (Fig. 4.4.2). Botanical 
(HANsEN 1966) and palaeobotanical (AABY and T AUBER 1975; AABY and J ACOBSEN 
1979) investigation results are available from the bog. 

500 m 

,---------------, 
I Undisturbed raised bog I 
I m 2Te3 I 
I , Transect I 

I 'f' .......... : 
I 'Y •• i<>~'/>· i 
I ' ..... : .. : .... I 

'" '.:', 
I ~ :'::::::':::::':" .' . I 
I I I e Photo station I 

T Sampling site 

I ______________ J 

Enlargement 

• Raised bog, undisturbed expanse and research area 

o Raised bog, disturbed and changed into oligotrophic fen 

lE Water-filled pit 

o Cultivated area 

Boundary of protected area 

Drainage ditch 

Fig. 4.4.2. Part of Draved Mose with the preserved area in natural state (ruled area). A 100 m transect is also indicated in the window. 
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Topography and vegetation 

Fig. 4.4.3. The raised bog expanse in Draved 
Mose as it looked in 1955 from an oberser
vation tower. The area is treeless and has a 
very distinct pattern of irregular hummocks 
and hollows (Photo by H. Krog). 

Geology 

Photo documentation 
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The landscape surrounding Draved Mose is flat with small variations in topog
raphy only in areas with till deposits from the penultimate (Saalian) glaciation. 
The till is covered by aeolian sand blown in from the surrounding sandur plains 
during the last (Weichselian) glaciation. The mire is located in this Saalian till 
region with leached sandy topsoils. The mire has been drained over large areas 
which are now farmland or have been changed into semi-natural oligotrophic 
fen with distinct signs offormerpeat extraction. Potatoes were cultivated during 
World War I leaving only the central area of 3.5 ha in its natural state. 

The fen vegetation is dominated by Molinia caerulea, Eriophorum vaginatum 
and Betula pubescens. The undisturbed bog expanse consists of a mosaic 
hummock-hollow pattern (Fig. 4.4.3). The hummock vegetation is dominated 
by Erica tetralix and Eriophorum vaginatum, whereas Sphagnum cuspidatum 
and Eriophorum angustifolium are among the frequent species in hollows. 
Scattered Betula pubescens is present with a shrub-like shape formed by the 
wind. 

The plant species growing in the 3.5 ha investigation area are listed in Table 
4.4.1. 

The geology of the mire is well-known from investigations by the Geological 
Survey of Denmark (AABY and T AUBER 1975). Gyttj a deposits underlie the peat 
in the central part of the bog area and pollen analysis has shown that they date 
from the Late Weichselian. The shallow lake changed into oligotrophic fen 
vegetation in the early Holocene and true raised bog vegetation was established 
in the Atlantic. Since then more than 4 m of ombrotrophic peat have accumu
lated. 

Kodakchrome DX (64 AS A) film was used for documentation purposes. 

Photo station 1 (Fig. 4.4.2): Almost treeless bog expanse with hummock -hollow 
pattern. Myrica gale appears only in the marginal part of the undisturbed bog 
area, whereas Narthecizim ossifragul11 is represented as scattered larger clusters 
mainly on elevated surfaces. The few Betula pubescens present are low and slow 
growing. Up to now photo slides have been taken over 12 consecutive years 
documenting changes of the bog vegetation. 

Photo station 2: Bog expanse with scattered re growth of Betula pubescens. 
Hummock-hollow pattern present. Erica tetralix and Eriophorum vaginatum 
dominate on hummocks. Vacciniwn oxycoccos and Andromeda polifolia are 



Table 4.4.1. Vegetation analysis along a 100 m transect with records of species within a 0.2 m2 circle for every 0.5 m. Two hundred circles were analyzed. 

Taxa 

Living plants 
Andromeda polifolia 
Betula pubescens 
Calluna vulgaris 
Drosera rotundifolia 
Dryopteris carthusiana 
Empetrum nigrum 
Erica tetralix 
Eriophorum angustifolium 
Eriophorum vaginatum 
Molinia caerulea 
Narthecium ossifragum 
Rhynchospora alba 
Senecio sylvaticus 
Scirpus cespitosus 
Vaccinium oxycoccos 

Aulacomnium palustre 
Dicranum undulatum 
Drepanocladus fluitans 
Hepatica sp. 
Hypnum cupressiformeiericet. 
Mylia anomala 
Odontoschisma sphagni 
Pleurozium schreberi 
Polytrichumstrictum 
Sphagnum cuspidatum 
Sphagnum fallax 
Sphagnum magellanicum 
Sphagnum molle 
Sphagnum papillosum 
Sphagnum rubellum 
Sphagnum tenellum 

Cladonia portentosa 
Cladonia fimbriata 
Hypogymnia physodes 
Algae sp. 

Dead plants 
Andromeda polifolia 
Calluna vulgaris 
Empetrum nigrum 
Erica tetralix 
Eriophorum angustifolium 
Eriophorum vaginatum 
Molinia caerulea 
Rhynchospora alba 
Vaccinium oxycoccos 

Frequency Areal coverage, number of Areal coverage, % of 
% 

(n=200) 

62.5 
1.0 

15.0 
2.0 
8.5 

16.5 
56.5 
50.5 
81.0 
3.5 
2.5 

12.5 
0.5 
1.0 

62.0 

1.0 
1.0 
1.5 

19.5 
22.0 

1.5 
22.0 

1.0 
1.5 

29.5 
1.0 
8.5 
0.5 
2.0 
6.0 

16.0 

28.0 
4.0 
0.5 
4.5 

1.0 
13.0 

0.5 
18.5 
12.0 
20.5 

0.5 
2.5 
1.0 

counts in category counts in category 

+ 1 2 3 2: + 1 2 3 

118 7 125 94 6 
2 2 100 

15 11 3 1 30 50 37 10 3 
4 4 100 

13 4 17 76 24 
5 12 10 6 33 15 37 30 18 

28 40 40 5 113 25 35 35 5 
55 32 14 101 54 32 14 
12 25 69 56 162 7 15 43 35 
2 1 3 1 7 29 14 43 14 

1 4 5 20 80 
13 10 2 25 52 40 8 
1 1 100 
2 2 100 

82 31 11 124 66 25 9 

2 2 100 
2 2 100 
2 1 3 67 33 

22 14 3 39 56 25 19 
15 23 5 1 44 34 52 11 3 
3 3 100 

28 14 2 44 64 32 4 
1 1 2 50 50 
2 1 3 67 33 
4 14 12 29 59 7 24 20 49 

1 1 2 50 50 
1 9 6 1 l7 6 53 35 6 

1 1 100 
2 2 4 50 50 

2 5 5 12 16 42 42 
20 9 3 32 63 28 9 

25 23 8 56 45 41 14 
8 8 100 
1 1 100 
5 4 9 56 44 

2 2 100 
6 15 5 26 23 58 19 

1 1 100 
11 15 9 2 37 30 41 24 5 
14 10 24 58 42 
2 26 13 41 5 63 32 

1 1 100 
3 2 5 60 40 
2 2 100 

also frequent species. Molinia caerulea and Deschampsia flexuosa are present 
on several hummocks as well as a few examples ofEpilobium angustifolium. The 
hollow vegetation is dominated by Sphagnum cuspidatum, S. tenellum and 
Rhynchospora alba. Narthecium ossifragum is found in large and densely 
structured patches. 

Photo station 3: Almost treeless bog expanse with hummock-hollow pattern. 
Molinia caerulea and Deschampsia flexuosa are present only close to the few 
solitary and shrubby Betula pubescens. Dense occurrence of Eriophorum 
angustifolium in hollows. 
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Sampling of surface water 
and Sphagnum 

Water acidity 

Vegetation analysis 

Fig. 4.4.4. The Draved Mose expanse in 1961 
showing the same area as seen in Figure 4.4.3 
(Photo by B. Hansen). 
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On 7 October 1987, 500 ml of water was sampled from the central part of the 
hollow at sampling site 2 by pressing a hard PVC-flask into the hollow bottom 
until water had filled the chamber. Living Sphagnum cuspidatum was sampled 
in the same hollow and stored in a heavy plastic bag. Only Sphagnum from open 
areas without tall herbs or other emerging obstacles was collected. A similar 
sampling procedure was used in the Sphagnum cuspidatum hollow at sampling 
site 3. 

The pH (H
2
0) in surface water was measured in the hollow at sampling site 

2 (pH = 3.94) and in the hollow at sampling site 3 (pH = 3.93). 

Species occurrence and surface topography was determined along a 100 m 
transect in an area with hummock-hollow topography (Figs. 4.4.2 and 4.4.6). 

Fifteen phanerogam species were recognized (Tab. 4.4.1). The hummock 
vegetation was dominated by Eriophorum vaginatum, Erica tetralix, Andromeda 
polifolia and Vaccinium oxycoccos, whereas Calluna vulgaris and Sphagna were 
subordinate elements in the vegetation. Molinia caerulea, Betula pubescens, 
Senecio sylvaticus were present at low frequencies (0.5-3.5%) and are consid
ered to have immigrated in the past few decades, as they are not mentioned in 
earlier botanical literature (HANsEN 1966). Photos from 1955 and 1961 also 
document a treeless bog expanse in the present investigation area (cf. Figs. 4.4.3, 
4.4.4 and 4.4.5). The hollow vegetation is dominated by Sphagnum cuspidatum, 
Eriophorum angustifolium and Rhynchospora alba. Sphagnum tenellum occurs 
mainly in the marginal zone of the hollow. Lichens are relatively fr<;quent but 
only two species were found. Dead plants are commonly found. This applies 
both to species confined to hummock vegetation as well as species from hollows. 
Calluna vulgaris has especially been greatly reduced, but Erica tetralix, 
Eriophorum vaginatum and Eriophorum angustifolium also show high mortal
ity at present. 

The hummock vegetation is represented by 64.8% and the hollow vegeta
tion by 35.2% along the transect (Fig. 4.4.6). 

The hollows are invaded at present by Calluna vulgaris, Andromeda 
polifolia and other species commonly occurring on drier surfaces. Eriophorum 
angustifolium also seems to form denser clusters in several hollows and Sphag
num fallax often replaces S. cuspidatum. These observations tend to indicate 
that the hollows are becoming drier and are being replaced by hummock 
vegetation in some places. The transitional zone between hummocks and 
hollows also seems less distinct than it was 30 years ago, according to photos 
available from that time (Figs. 4.4.3, 4.4.4 and 4.4.5). 



Fig. 4.4.5. The Draved Mose expanse in 1987 
showing the same area as in Figures 4.4.3 and 
4.4.4. Betula pubescens is scattered and light 
stems of Molinia caerulea are visible at sev
eral places. The outline of the hummock
hollow pattern has become less distinct in the 
last thirty years (cf. Figs. 4.4.3 and 4.4.4; Photo 
byB.Aaby). 

Fig. 4.4.6. Surface topography along the 
transect (cf. Fig. 4.4.2). The depressions rep
resent hollow areas and lie at almost the same 
elevation. The hummocks rise about 20 cm 
above the hollow bottom. 

Findings from Draved 
Mose case study 

N S 

o 20 40 60 80 lOOm 

The botanical registration shows that trees have spread into the study area on 
Draved Mose since 1961 (Fig. 4.4.4). Molinia caerulea, Deschampsia flexuosa 
and Sen'ecio sylvaticus are probably also among the new species on the bog 
expanse. Narthecium ossifragum seems to be strongly favoured by the present 
growing conditions and torms dense and quickly expanding patches. Dead 
plants are rather frequent. Thus, the investigation area tends to be very labile at 
the moment. 

Recommendations have been made to intensify documentation of ongoing 
vegetational changes and of other survey activities for Draved Mose. Similarly, 
recommendations were given for other bogs in the monitoring programme and 
a synthesis of these recommendations is presented in Chapter 4.4.7. 

4.4.4 Raised bog vegetation earlier in the 20th century 

The vegetation on Danish raised bogs earlier in this century is well-known from 
several investigations (e.g. MENTZ 1912; JESSEN 1920, 1939; HANSEN 1966). A list 
of plant species indigenous to Danish raised bogs has been compiled from these 
published investigations (Tab. 4.4.2). Nineteen species are listed. Some ofthem 
have a regional distribution, like Myrica gale and Narthecium ossifragum, which 
are restricted to the oceanic western part of the country. 

It is uncertain whether Pin us sylvestris belongs to the indigenous vegetation. 
Pin us sylvestris is not considered to be native either to Store Vildmose, accord
ing to JESSEN (1920), or to other raised bogs in Denmark except perhaps in the 
easternmost part of northern Sealand. A number of species had an isolated 
distribution or were partially growing in hydrologically disturbed areas and 
therefore not fully accepted as native to Danish raised bogs (Tab. 4.4.2). 

A list of Sphagnum species native to raised bogs has also been compiled 
(Tab. 4.4.2). 
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Expansion of indigenous species 

Fig. 4.4.7. A dense tuft of Narthecium 
ossifragum (light colour) on a hummock in 
western Store Vildmose showing its gregari
ous growth. A hollow with Rhynchospora 
alba-Sphagnum cuspidatum sociation with 
Eriophorum angustifolium is seen to the left 
and Erica tetralix dominates the front of the 
picture (Photo by B. Aaby 1988). 
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Table 4.4.2. List of plant species considered to be indigenous to Danish raised bogs. Species in 
brackets are rare and occur partly in disturbed areas. Pinus sylvestris may be indigenous to the 
easternmost raised bogs in northern Sealand. 

Flowering plants Mosses 

Andromeda polifolia Sphagnum cuspidatum 
Betula pubescens Sphagnum compactum 
Calluna vulgaris Sphagnum fallax 
Carex limosa Sphagnum fuscum 
Drosera intermedia Sphagnum imbricatum 
Drosera anglica Sphagnum magellanicum 
Drosera rotundifolia Sphagnum molle 
Empetrum nigrum Sphagnum capillifolium 
Erica tetralix Sphagnum papillosum 
Eriophorum angustifolium Sphagnum rubellum 
Eriophorum vaginatum Sphagnum tenellum 
Myricagale 
Narthecium ossifragum 
Rhynchospora alba 
Rhynchospora fusca 
Rubus chamaemorus 
Scirpus cespitosus 
Vaccinium oxycoccos 
Vaccinium uliginosum 
(Agrostis canina) 
(Carex lasiocarpa) 
(Carex nigra) 
(Carex pauciflora) 
? Pinus sylvestris 

4.4.5 Modern vegetational changes 

Knowledge of raised bog vegetation from earlier in this century and the present 
surveys have emphasized that distinct changes have taken place in recent years. 
From the many alterations in plant cover at least four main categories of 
changes can be distinguished. 

Narthecillm ossifragllm has spread to new areas in Store Vildmose and occurs 
also in more areas on Draved Mose, including the western part of the study area 
(cf. HANSEN 1966). Narthecillm ossifragum seems to be very successful in 
competition with other phanerogams, and its gregarious growth probably 
facilitates the suppression of neighbouring plants (Fig. 4.4.7). It is found mainly 



Immigration of species 

Fig. 4.4.8. Epilobium angustifolium can now 
be found in wet hollows in a Rhynchospora 
alba-Sphagnum cuspidatum sodation with 
Sphagnum tenellum and Eriophorum 
angustifolium. Longer stems with withered 
leaves and flowers and small vegetative shoots 
are indicated by arrows. Western Store 
Vildmose (Photo by B. Aaby 1988). 

on low hummocks and can also spread into the upper part of hollows, but avoids 
areas with a high water-table. Empetrum nigrum has expanded similarly; it was 
mentioned in only four places on Draved Mose in the early 1960's (HANSEN 

1966). Today E. nigrum is a common species in the same investigation area (Tab. 
4.4.1). Betula pubescens is another indigenous species in Danish raised bogs 
which has recently expanded vigorously (Figs. 4.4.3, 4.4.4 and 4.4.5). Again 
earlier botanical investigations from Draved Mose (HANSEN 1966) have re
vealed that thirty years ago only a few specimens occurred in the research area. 
Today trees are present at several places, as mentioned in Chapter 4.4.3. Even 
small seedlings can be found, demonstrating that Betula is still spreading on the 
bog expanse exclusively as part of the hummock vegetation. The same type of 
tree re growth is seen in some other raised bog areas. 

The monitoring programme has revealed that a number of species which 
formerly were confined to minerotrophic habitats are now present in natural 
raised bog vegetation in such numbers that they seem to be naturalized and able 
to reproduce under actual ombrotrophic conditions (Fig. 4.4.8; Tab. 4.4.3). 

Table 4.4.3. List of non-indigenous plant species recently immigrated to Danish raised bogs. It is 
thought that they have become naturalized and are able to reproduce in some bogs. Species 
occurring in heavily disturbed areas (e.g. overgrown bog pits) and/or exclusively in hydrologically 
disturbed areas (e.g. drained areas near bog pits) are indicated with an asterisk (*). These species 
are thought not to reproduce. 

Immigrants from wet habitats Immigrants from dry habitats 

Carex curta Epilobium angustifolium 
Carex nigra Deschampsia flexuosa 
Dryopteris carthusiana Picea sp. 
Molinia caerulea Pinusmugo 
Salix aurita Sorbus aucuparia 
Salix cinerea Vaccinium myrtillus 
Sphagnum fimbriatum Vaccinium vitis-idaea 
Carex panicea* Frangula alnus* 
Carex rostrata* Galium saxatile* 

Holcus lanatus* 
Populus tremula* 
Trientalis europaea* 
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Table 4.4.4. List of plant species recorded in natural vegetation on raised bog expanse. 
Species frequency: * = only a few specimens; + = rare; 1 = infrequent; 2 = common; 3 = dominating (cf. Chapter 4.4.2); 
# = occurring in disturbed areas (cf. Tab. 4.4.3). 

Taxa Bog number 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 

Andromeda polifolia 3 1 1 3 1 2 2 + 2 1-2 :1:1 :1:1 :1:1 
Betula pubescens 1 1 * 2 1 + 2 1 * + + + 1 1-2 1-2 + 
Calamagrostis epigejos + 
Calluna vulgaris 3 3 1-2 1-2 3 2-3 2 2-3 1-2 2 2 3 1 2-3 2 1-2 
Carex curta + +# + +# +# 
Carexlimosa 1 + 
Carex nigra + + 1 + :1:1 * :1:1 * 
Carex panicea +# 
Carex pilulifera 
Carex rostrata + + +# 1# +# +# 

Deschampsia flexuosa * + 1 *# * 1 + * + + * + * 1 
Drosera anglica 1 
Drosera intermedia 1 1 1 1# 
Drosera rotundifolia 1 2 1 1 +# +# 1# + +# 
Dryopteris carthusiana + 1 1-2 1 1 1 + + + * + + 1 
Dryopteris dilatata +# 
Empetrum nigrum 3 2 2 2-3 2 2 2-3 2-3 3 2 1-2 :1:1 :1:1 2 1-2 1-
Erica tetralix 2 2 1 3 2 2 2 1 2 1-2 1-2 1 1 1 2 
Eriophorum angustifolium 3 3 2 + 3 + +# + 1# 1 + 1 1 + * 1 
Eriophorum vaginatum 3 3 2-3 3 3 2-3 2-3 2-3 1 2-3 3 2 3 3 3 3 
Epilobium angustifolium * * * * * +# + * * 

Frangula alnus +# + + 
Galium saxatile 
Holcus lanatus + 
Holcusmollis 
Larix sp. +# 
Luzula multi flora + 
Luzula pilosa 
Molinia caerulea 1 + + * * + + + * + + + + * + 
Myrica gale 3 + 
Narthecium ossifragum + 

Phragmites australis +# + 
Piceaabies + + + + + 
Picea glauca + + + 
Picea sitchensis + 
Picea sp. + + :1:1 1-2 + 
Pinusmugo 1 + + + 1 + + + + + + 
Pinus sylvestris * 2 * + * 1 + + * + + + :1:1 :1:1 
Poa nemoralis 
Populus tremula + + + * 
Quercus sp. +# +# + +# + + * 
Rhynchospora alba 2 1 1 2 +# 1# 
Rubus chamaemorus + 2 2 
Rubus idaeus 

Salix aurita + * * 
Salix cinerea + + * * * 
Salix repens * 
Scirpus cespitosus 1 1 1 + + 1 + 1-2 + + * + 
Senecio sylvaticus + 
Sorbus aucuparia +# + +# + + + 
Trientalis europaea + *# 
Vaccinium myrtillus + + + 
Vaccinium oxycoccos 3 + 2 2 3 2 2 2 + 2 1 :1:1 1 :1:1 1 1-2 
Vaccinium uliginosum 1 + 1 + 1 + + :1:1 + + 
Vaccinium vitis-idaea +# * * + + * * * + + +# + + 
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(Temporary?) Recession 
of indigenous species 

Climate and hydrology 

The new species have immigrated from fens with a high water-table as'well 
as from plant communities on dry soils, As a common feature, they all grow in 
oligotrophic habitats, and a few species are also found in mesotrophic habitats, 

Some of the investigated bogs have a number of new species which are 
virtually absent in other bogs (Tab, 4.4.4). Among the species which formerly 
appeared in oligotrophic fens, Molinia caerulea and Dryopteris carthusiana 
seem to spread successfully on some bogs. This is also true for Carex nigra (e.g. 
on Tvillingmose, Fig. 4.4.1, bog No. 9). Also Salix species are present on more 
bogs, mainly on relatively dry ground. Sphagnum fimbriatum grows as small 
tufts on low hummocks or in sheltered depressions with Calluna vulgaris, Erica 
tetralix and Scirpus caespitosus (Calluna vulgaris-Eriophorum vaginatum 
sociation and Calluna vulgaris-Sphagnum molle sociation). Among the 'dry soil 
species', Deschampsia flexllosa, Epilobium angllstifolillm and Pinus mugo have 
spread vigorously on some bogs (cf. Tab. 4.4.3 and 4.4.4). Like the other species 
in the group (cf. Tab, 4.4.3), they are mainly restricted to the driest areas on the 
bog. However, Epilobium angustifolium is, for example, found also in hollow 
vegetation (Rhynchospora alba-Sphagnum cuspidatum sociation withS. tenellum 
and Eriophorum angustifolium; see Fig. 4.4.8). On some bogs, newly-immigrat
ing herbs are present close to the tree stands where the deposition of nutrients 
is higher due to better particle filtering by the trees. However, this occurrence 
of herbs is not general, as is demonstrated later (Chapter 4.4.7; Fig. 4.4.9). 

The lichen flora was relatively rich in species with Cladonia chlorophaea agg., 
C. coccifera, C. crispata, C. squamosa, C. scabriuscula (= c. surrecta), C. ver
ticillata, etc. The present monitoring programme has shown a distinct quantita
tive and qualitative decline in the lichen flora on raised bogs, and on some bogs 
(e.g. Langemose, Fig. 4.4.1, bog No. 6) only a few tufts of Cladonia portentosa 
(= Cladonia impexa) exist today, Dead plants are found on several bogs and 
Calluna vulgaris especially seems to have been weakened recently on many bogs 
(cf. Draved Mose, Fig. 4.4.1, bog No. 21; Tab. 4.4.1). The high mortality was 
probably caused by extreme weather conditions in the winter of 1985-1986, 
when frost, in the absence of snow cover and in combination with strong winds, 
also d~maged heather on many heathlands in Jutland. Calluna vulgaris also 
suffers often from severe attack by the heather beetle (Lochmaea suturalis) 
feeding on its foliage. Scirpus cespitosus seems to have a more restricted 
occurrence than indicated in earlier botanical descriptions, but this conclusion 
is uncertain and more detailed analysis of its former and present occurrence 
should be carried out. 

4.4.6 Causes of modern vegetational changes 

Which factor or factors are responsible for the vegetational changes which have 
taken place in recent decades and which are still continuing? 

Macrofossil analysis of ombrotrophic peat in Denmark and northern Ger
many shows that both the plateau ,and the flat raised bog types have had a 
treeless bog expanse for millennia; Betula pubescens is absent or extremely rare 
in both weakly and strongly decomposed ombrotrophic peat (JESSEN 1920; 
MIKKELSEN 1943; ALETSEE 1959; AABY and T AUBER 1975). The newly-immi
grated herb and dwarf shrub species are also missing in the macrofossil analysis 
of older ombrotrophic peat deposits (JENSEN 1985). Since the Atlantic, the 
climate has changed: it has been colder as well as warmer, drier as well as wetter 
than today causing alterations in peat stratigraphy (AABY 1976). However, until 
recently, the various combinations of temperature, precipitation, wind etc. have 
obviously not facilitated growth of trees and such a species-rich flora as seen on 
Danish bog expanses today. The present spreading of trees and immigration of 
new species have therefore no precedent in the past, and as recent climate is 
'normal' in the sense of temperature, annual precipitation, etc., natural climatic 
changes can be dismissed as the cause of the observed vegetational changes on 
many Danish bogs. 
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Fig. 4.4.9. Frequency (score) of non-indig-
enous herbaceous species compared with the 
frequency of trees in the investigated raised 
bogs (cf. Tab. 4.4.5). 

296 

Atmospheric humidity may have changed in recent years due to artificial 
lowering of the water-table in the intensively cultivated landscape surrounding 
the investigated bog areas. In contrast to earlier times, only a small percentage 
of the landscape has a water-table near the surface allowing a high water 
evaporation and transpiration rate. In addition peat exploitation, cultivation, 
and artificial drainage have reduced the size of many bogs to such an extent that 
they are no longer able to maintain their relatively cold local climate with a high 
atmospheric humidity and frequent formation of ground mist. These changes in 
local climate are very difficult to quantify, but they may be important to the 
water balance of the bog (J ONAS 1935). Local climate, therefore, may be one of 
the parameters contributing to the successful tree growth and other modern 
vegetational changes observed. 

Lowering of the water-table on the natural expanse of some bogs can also 
be the result of peat exploitation and other human disturbances in the adjacent 
bog area. Such activities may cause the vegetation to change in the direction of 
vegetation typical for the bog margin. This may explain tree growth close to pits 
and ditches. However, Betula and other tree species are also invading natural 
bog expanse areas lying far away from these constructions. Drier surface 
conditions alone cannot explain why species absent earlier from the relatively 
dry bog margin have now become part of the bog expanse vegetation. 

More detailed investiga tions - including modelling of bog hydrology (INGRAM 

1982; CLYMO 1984) are urgently needed to analyze the long-term effect of an 
artificial lowering of the water-table on the vegetation. 

A more satisfactory explanation for the observed changes in the arboreal 
and herbaceous plant cover is needed. However, analysis of the relationship 
between the frequency of most common tree species and most common newly 
immigrated herbs and dwarf shrubs shows no correlation (Fig. 4.4.9; Tab. 4.4.5). 
This result seems to indicate different explanations for the successful invasion 
and spreading of tree and herbaceous species. Some herbaceous species have 
migrated from habitats on dry ground (e.g. Deschampsia flexuosa and Vaccinium 
vitis-idaea) while others originate from damp or wet soils (e.g. Carex nigra and 
Molinia caerulea). It is therefore unlikely that changes solely in the hydrology 
can account for the observed species enrichment. In this respect, the modern 
increase in atmospheric content of chemical compounds from agriculture and 
industry should not be overlooked. 
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Table 4.4.5. Frequency of most common tree species and non-indigenous herbaceous species on investigated raised bogs and the ammonia emission 
rate in the local surroundings of the bogs (cf. Figs. 4.4.9 and 4.4.11). 
Selected tree species: Betula pubescens, Picea sp., Pin us mugo, Pin us sylvestris, and Salix sp. 
Selected herbaceous species: Carex nigra, Epilobium angustifolium, Deschampsia flexuosa, Dryopteris carthusiana, Molinia caerulea, and Vaccinium 
vitis-idaea. 
Score is calculated according to frequency categories: * = 1; + = 2; 1 = 3; 2 = 4; 3 = 5 (cf. Tab. 4.4.4). Species only occurring in secondarily disturbed 
areas are not included in the calculations. Trees have been felled on the following bogs: No. 1, No. 6, No. 11, No. 14, No. 15 (cf. Fig.4.4.1). The frequency 
of trees was estimated from preserved tree stumps. 

Taxa 

1 2 3 4 

Trees, score 6 8-9 7-8 10 
(Max.25) 

Herbs, score 7 0 9 11-12 
(Max.30) 

NH3-N emission 2 0-1 2-3 4 
[tons N/km2/a] 

Air pollution 

Bog number 

5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 

5 10 12 10 2 5 8 10-11 9-10 10-13 9-11 4 9 10-11 10 8 6 

6 8 12 7 9 4 10 8-9 6 10-11 3 10 9 3 3 7 12 

2-3 3 5 3-4 3-4 2-3 3 2-3 2 2-3 2 2-3 2-3 2 2-3 3 4-5 

Non-indigenous herbaceous species have all migrated from plant communities 
with richer trophic conditions than formerly seen in the raised bog plant 
communities. This tends to indicate that increased atmospheric deposition of 
nutrients is important for the observed vegetational changes. Nitrogen-contain
ing compounds may be especially important as the deposition of ammonia 
(NH3-N), ammonium (NH

4
-N) and nitrate (N03-N) has increased drastically in 

recent decades (SOMMER 1985). These compounds have a nutritional value for 
plants, unlike NOx-N. The NH3-N emission intensity in Denmark is the third 
greatest in Europe (AsMAN and RUNGE 1991). Ammonia evaporation from 
livestock wastes is high but unevenly distributed over the country. Measure
ments of NHx-N deposition show high rates close to the emission source 
(SOMMER 1991). Modelling of NHx-N deposition has revealed that Jutland has 
higher values than eastern Denmark. The model gives deposition values which 
are valuable for estimating the regional loading, but as NHx-N is deposited.close 
to the source it was intended instead to use the emission values of ammonia for 
comparison. These values can be obtained with a high spatial resolution (Fig. 
4.4.10) using information on the number of animals in every municipality 
(Danish: Kommune) and on consumption of artificial fertilizers for each 
province (Danish: Amt). The importance ofN~ is emphasized by the fact that 
most changes in the herbaceous vegetation are seen in areas which have a 
relatively high or high emission of ammonia, whereas few vegetational changes 
are observed in areas with a low ammonia production (Tab. 4.4.5). The positive 
relationship between ammonia emission and the frequency of non-indigenous 
herbaceous species is emphasized in Fig. 4.4.1l. 

As most NHx-N originates from dung and other animal wastes, animal 
husbandry and especially cattle breeding is thought to enhance the trophic 
conditions on raised bogs to such an extent that herbs and dwarf shrubs, 
formerly restricted to more nutrient-rich habitats than the raised bog, now find 
suitable growing conditions on some Danish raised bogs. 

Increased annual deposition of nutrients may also have caused the expan
sion and vigorous growth of Narthecium ossifragum which is known to be 
common on oceanic raised bogs in the British Isles strongly influenced by 
nutrient-rich sea spray. Dryopteris carthusiana and Empetrum nigrum are other 
species which also may be facilitated by the modern increase in nutrient 
deposition. In addition to nutrients the atmosphere has also become richer in 
heavy metals, sodium, ozone and other chemical compounds which may have a 
toxic effect on some plant species. Lichens are especially known to be sensitive 
to air pollution and the quantitative and qualitative decline of the lichen flora 
on raised bogs and other habitats rich in lichens calls for a reduction in air 
pollution from motor vehicles and industry. 
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Fig. 4.4.10. Emission intensity of NH3-N tons 
N/km2/a in Denmark (after As MAN and 
RUNGE 1991), and location of investigated 
bogs (cf. Fig. 4.4.1). 
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While tentative explanations can be given for the observed alterations in the 
herbaceous vegetation, the question of tree growth on the bog expanse seems 
to be more complex; the frequency of trees shows no relationship to non
indigenous herbaceous plants (cf. Fig. 4.4.9). The present success of arboreal 
species may have a multicausal explanation which remains unsolved, although 
research is in progress (ABERG 1989). 



Fig. 4.4.11. Frequency (score) of non-indig-
enous herbaceous species compared with 
NH

3
-N emission in the surroundings of the 

investigated raised bogs, and calculated re-
gression line (r = 0.77, DF = 19; cf. Tab. 4.4.5). 
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4.4.7 Conclusions and recommendations 

The monitoring programme has furnished detailed descriptions of raised bogs 
and data are obtained in a reproducible way. This will enable subsequent 
analysis to be compared with existing results. This is an established method to 
follow temporal and spatial changes in vegetation and reinventories are already 
planned for the Danish raised bogs. 

The investigations h?ve demonstrated that Danish raised bogs are threat
ened by air pollution and other anthropogenic changes of the environment in 
and outside the mentioned bogs. It is, therefore, recommended: 

- to establish a detailed mapping and registration of the arboreal vegetation 
in selected areas to document ongoing tree growth and expansion of trees; 

- to map the occurrence of selected indigenous (e.g. Narthecium ossifragum) 
and non-indigenous herbaceous species (e.g. Molinia caerulea and 
Deschampsia flexuosa) in selected areas to follow closely any change in 
species frequency; 

- to establish a permanent recording of water-table fluctuations at a number 
of sites in a few bogs to analyze the effect of artificial drainage; 

- to obtain chemical and meteorological data from bogs selected for studies of 
water-table fluctuations; 

- to restore the hydrological integrity of bogs and other mire types in order to 
consolidate existing ecosystems; 

- to also include areas surrounding bogs in the conservation plans so as to 
guarantee the necessary quantity and quality of water for mires and secure 
the maintenance (or restoring) of the local mire-climate; 

- to intensify the management of bog vegetation especially in semi-natural 
habitats in order to maintain their biological diversity; 

- to reduce air pollution, and especially to avoid evaporation of ammonia from 
animal husbandry - mainly cattle breeding - in the vicinity of genuine raised 
bog areas and other threatened mire areas. 
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Origin and development 

'At the borders of Hannover and Hol
land striding across the trackless bog 
from Bourtange 1 came to a point where 
the flat horizon formed a complete 
circle as though 1 were on the high 
seas, with no tree, nor bush, nor hut, or 
anything taller than a child standing 
out above the apparently endless wil
derness. Even the villages, hidden in 
the Birchwoods, which for a long time 
appear like blue islands in the dis
tance, eventually sink below the clear 
horizon' (GRISEBACH 1846). 
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These recommendations concern the protection of raised bog habitats, but are 
also often valid for other oligotrophic and mesotrophic mire types. 

The recommended activities should serve to establish a firm basis for 
scientific studies of ongoing vegetational changes on raised bogs and hopefully 
give hints for explanation of their cause(s). They also will serve to protect and 
rehabilitate the Danish raised bogs. For millennia, these bogs have been living 
archives with information on landscape development, climate, deposition of 
heavy metals, local vegetational dynamics etc. Although the remaining Danish 
raised bogs and other mire types are now protected by law, threats to their 
further survival exist. The proposed recommendations should enable bogs to 
continue to store in peat environmental information for generations to come. 

For a complete reference list refer to Chapter 9. 

4.5 Turning the tides: experiences and perspectives 
of mire conservation in the Netherlands 
Hans Joosten 

4.5.1 Introduction 

The Netherlands have witnessed an immense loss of their former mire expanse. 
The remaining small, scattered and degenerated relics, however, still belong to 
the most important natural areas of the country, both in a quantitative (area) 
and in a qualitative sense (abundance of rare species). At present, all the 
remaining "natural" mire areas are officially designated as nature reserves. 
There have been, and still are, many problems in conserving and developing the 
natural values of these areas. Intensive "studies and experiments are being and 
have been done in mire conservation, management and restoration. 

The history of Dutch mires and experience of mire conservation in the 
Netherlands will be reviewed in this paper. 

4.5.2 The resource 

Geomorphologically, the Netherlands ("Low Countries") can be subdivided 
into two parts (Fig. 4.5.1). The western and northern Holocene area consists of 
the coastal plain and the flood plains of large rivers. Mires in this lower part 
developed behind a more or less closed coastline. This development was 
strongly influenced by rising sea levels and associated marine and fluviatile 
flooding. In the eastern and southern Pleistocene area of the country, fens and 
swamps originated in brook valleys and other depressions, a process that had 
already started in late glacial times. In addition, large bog complexes evolved on 
the sandy soils, for example the former 160,000 ha Boertangerveen on the 
Dutch-German border, the largest bog in the western part of continental 
Europe. 

Up to the late Sub-boreal, the mires kept expanding, reaching their maxi
mum extent around 3,000 BP. At that time, half of the present-day area of the 
Netherlands was covered with peatlands: approximately 1,000,000 ha of bogs, 
half situated in the coastal plain and half in the Pleistocene area, and 500,000 ha 
of fens, mostly in the coastal plain (PONS 1992). This was the primeval Dutch 
landscape, characterized by the Roman autor Tacitus as "silvis horridus aut 
paludibus foetidus": horrible because of its forests and fetid because of its 
wetlands ... 



Fig. 4.5.1. Geographic and geomorphologic 
setting of the Netherlands showing various 
sites of national mire conservation projects. 
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After 3,000 BP the mires in the low parts ofthe Netherlands started to decline. 
This initially resulted from anthropogenic deforestation in the catchment areas 
of the rivers, leading to increasingly irregular river discharges and sediment 
loads. The lower lying mires were consequently covered by thin layers of clay. 
The altered river conditions also contributed to a widening of the estuaries and 
a destruction of parts of the coastal barriers. This in turn led to marine 
transgressions, erosion and covering of the peatlands with clay (PONS 1992). 
These processes were further enhanced when man started to open up the 
peatlands for exploitation. 

The first large-scale drainage systems were constructed by the Romans. 
Drainage activities not only made the wetlands habitable, but also caused 
subsidence of the peatland surface. Thereby, the settlers "invited the sea to force 
its way far into the land" (BoRGER 1992). Beginning in the 8th century, the 
western mires were colonized and used as meadow, pasture and arable land. The 
reclamation-induced gradual subsidence of the surface necessitated regular 
deepening of ditches and canals to keep the arable land sufficiently drained. 
Eventually, permanent soil subsidence and shrinkage led to deteriorating 
drainage conditions and increasing flooding intensity. People were forced to 
take defensive measures by constructing dwelling mounds and dikes. As early 
as 1100 AD the know-how and practice of peatland reclamation and coloniza
tion had already achieved such success that the expertise was exported to 
Germany. 
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The remnants 
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As time passed, the effectiveness of simple drainage technology began to 
decline as a result of a significant lowering of the peat surface in the drained 
areas. The construction of continuous dikes and the maintenance of large 
regional waterworks were necessary to avert the permanent threat of being 
flooded. The "polder" system was introduced, at first based on gravity-flow 
drainage and later, when this technique was no longer adequate, based on wind
powered pump mills. By 1460 the windmill had become a common feature of 
polder drainage in the western peatland area (BoRGER 1992). 

The urban and commercial revival of the high Middle Ages, led to an 
expansion of towns in the southern Netherlands (at that time including Bel
gium) as well as the exhaustion of the woodlands due to overexploitation. These 
factors were the driving forces behind the introduction of commercial exploita
tion and an expansion of private bog utilization. The excavated areas were 
subsequently converted into arable land or heathlands. 

During the 15th century, an increase in peat cutting took place in the 
western provinces of the Netherlands ("Holland" sensu stricto; cf. Fig. 4.5.1). In 
the 16th century, "dredging" was introduced there as a new peat-winning 
technique. As dredging took place deep below the water level, deep small lakes 
and strips of water were created, eventually changing into large lakes as a 
consequence of wind erosion (BoRGER 1992). Many of these lakes were later 
drained into polders and transformed into farmland. Peat dredging for fuel took 
place until the first part of the 20th century. 

Large-scale peat cutting spread over the Netherlands in the 16th and 17th 
century in order to satisfy the demands of the fast-growing cities of Holland. It 
has been suggested that Holland's Golden Age (the 17th century, with Rembrandt 
as an important exponent) was largely founded on the availability of enormous 
quantities of this cheap fuel (DE ZEEUW 1978). 

Companies were established to open up the large bogs in the north-eastern 
parts of the Netherlands. The Peel bogs in the south-east were not systematically 
exploited before the 19th century. All these bogs were initially exploited forfuel 
but at the end of the 19th century the production of moss litter from slightly 
humified Sphagnum peat became the more important economic activity. Most 
of the cut-over bogs were turned into farmland. In the second half of the 20th 
century peat harvesting focussed on the preparation of substrates for horticul
ture and the production of active coal. Large-scale peat digging stopped totally 
in 1992. 

The impacts of all these developments have been disastrous. Enormous areas of 
mire have virtually vanished. In many parts of the country, almost no traces of 
the former presence of peat can be found (BoRGER 1975; LEENDERS 1989). Not 
one bog or fen has remained untouched, not one square metre of mire has been 
saved from draining, cutting, burning, farming, construction. What is left of the 
former dominant landscape types of the Netherlands are a 200,000 ha area of 
rather intensively used grasslands on deep peat soils, and a more natural area of 
35,000 ha of degenerated mire relics. The "fen" reserves (25,000 ha) include 
10,000 ha of open water and productive grass lands (VAN LEERDAM and VERMEER 
1992). The "bog" reserves (10,000 ha) are to a large extent covered with purple 
moor-grass (Molinia caerulea) and birches (Betula sp.). Active peat growth in 
the bogs is restricted to some tens of hectares. 



In a European context, however, the broads and fens in the Holocene part 
of the country (cf. Fig. 4.5.1) are rather exclusive because of their still remark
able extent and of their diversity, especially with respect to the distribution and 
interrelation of different water types (rain-water, fresh inland water, brackish 
and salt water). They house many internationally threatened plant species and 
plant communities. Internationally threatened bog species can also be found in 
the bog vegetation of the Oxycocco-Sphagnetea and the Scheuchzerietalia 
communities, that are confined to some scattered hectares in the midst of 
degenerated bog remnants or to isolated moorland pools. Furthermore, the 
mire relics are important as palaeoecological archives to study vegetation, 
landscape and climate development and their relations with human activities. 

The reserves are very valuable as breeding, resting, foraging and hibernat
ing places for birds, especially ducks, herons, grebes and waders. As a conse
quence several mires have been given international protection under the 
Ramsar Wetland Convention (Ramsar 1971) and/or the EU Birds Directive 
(European Union's Directive on the Conservation of Wild Birds 1979; VERMEER 
and JOOSTEN 1992). 

4.5.3 Conservation history 

4.5.3.1 Introduction 

The importance of nature protection was first recognized in the Netherlands 
around the turn of the century. Nature protection started as a matter of private 
enterprise. In 1905 the "Vereniging tot Behoud van Natuurmonumenten" 
[Society for the Conservation of Nature Monuments] was founded in order to 
buy the fen area "N aardermeer". If this action had not been taken, the fen would 
look very different today: a plan had been made to dump household waste on 
the fen by the municipality of Amsterdam. 

The activities of the state lagged behind the private initiative. It was not until 
1929 that nature protection was recognized as a task of the state services. Until 
1941 tl:,J.e government only designated nature reserves in areas that were already 
state-owned. After the end of World War II, government activities intensified. 
This has resulted in an area of state-owned nature reserves of 80,000 ha 
(Meerjarenprogramma 1992). 

It is characteristic of Dutch conservation history that concerns of the 
government and private organizations have always intertwined. The govern
ment has always depended on initiative and advice from private conservation 
organizations. On the other hand, especially in recent times, the government 
supports the conservation organization considerably, both for acquisition and 
for management of nature reserves. At present "Natuurmonumenten" has 
almost 700,000 members (of a total population of 15 million) and owns over 
60,000 ha of nature reserves. In total, over 110,000 ha (corresponding to 3% of 
the total land surface) are owned and managed by private nature conservation 
organizations in the Netherlands (Meerjarenprogramma 1992). 
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Fig. 4.5.2. The same machines formerly used 
for peat exploitation were involved in bog 
restoration projects in the Peel area (Photo 
by H. loosten). 
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4.5.3.2 Protection, internal management and internal reconstruction 

From the beginning of the 20th century, nature conservation in the Netherlands 
was merely confined to protection. Reserves were established and "left to fate". 
The idea was that if the endangered area was left on its own, the diversity in 
species and habitats would be conserved spontaneously. Existing human activi
ties in the nature reserves, however, were partly continued as an economic 
necessity to regain the investments of acquiring the area. Reeds were cut for 
thatching, quaking mires were cut for making hay, superficially drained bogs 
were grazed by sheep. These on-going agricultural practices kept many mires in 
a herbaceous state. 

Changing socio-economic conditions gradually resulted in the abandon
ment of these activities. The following uncontrolled succession led to an 
elimination of many valuable species and landscape features inside the nature 
reserves. Wet meadow and reedmarsh turned into alder and willow carr, 
heathland changed into birch forest, open water rapidly filled again with 
floating fens, reed swamps and eventually forests. It became clear that most of 
the valued communities are "semi-natural" and need some kind of active 
"internal" management. Internal management includes all direct active human 
interference in the reserves needed to provide the communities with the 
demands they minimally require. Internal management can be regarded as 
"offensive", "prescriptive regulation" ("must be done") (VAN LEEUWEN 1981). 

Since World War II, necessary agricultural activities (grazing, mowing, 
cutting, etc.) have been more or less re-introduced. These practices dating from 
earlier times are, however, very labour-intensive. They are therefore often 
replaced by similar activities that are cheaper, but also coarser and less ideal 
from a nature conservation point of view. Experiments are being done to 
maximize natural values at minimal costs. 

Reinstatement of regular internal management in fen areas was often only 
possible after an initial larger corrective intervention: for example, the cutting 
of newly grown alder woodlands results in a radical set-back of natural succes
sion. In recent years new pits have even been dug in order to restore conditions 
for the early stages of the succession of open water to woodland and to maintain 
a fine-grained diverse fen landscape (VERMEER and JOOSTEN 1992; VAN LEERDAM 

and VERMEER 1992). 
A similar strategy of "internal reconstruction" was adopted in bog areas: 

improving abiotic conditions inside the reserves by way of initial construction 
activities (Fig. 4.5.2). Since the early 1960's, experiments have been done to 



Fig. 4.5.3. The construction of impermeable 
dikes in the Fochteloo bog area (Photo by H. 
loosten). 

Fig. 4.5.4. The result of raising the water level 
in the Fochteloo bog: an enormous expansion 
of Eriophorum angustifolium and Eriopho
rum vaginatum (Photo by H. Joosten). 

stimulate bog regeneration in the bog relics, increasingly so in the last decade. 
In order to restore favourable hydrological conditions, draining of rain-water is 
slowed down and water levels are raised (Fig. 4.5.3). To do this, existing ditches 
are dammed and extensive systems of impermeable dikes, including overflow 
provisions, are constructed around the regeneration sites (VAN BEUSEKOM 1990; 
JOOSTEN 1992b; VERMEER and JOOSTEN 1992; Fig. 4.5.4). 

The high and stable water level implies that loss of water from the bog to the 
sub-soil is restricted. As the bog reserves, due to former peat exploitation, have 
a diminished resistance to vertical flow, water management in the surrounding 
area may have a significant impact on the water levels of the bog. 

4.5.3.3 External management and buffer zones 

The reinstatement of internal management, confined to the often small and 
scattered reserves, soon proved to be inadequate in preserving species and 
habitat diversity. Increasing impact from human activities in the reserves and 
their surroundings (e.g. drainage, eutrophication and re-creation), stimulated 
research into the relationship between conservation areas and their surround
ings. Hydrological relationships were of special study. These studies led to the 

305 



Fig. 4.5.5. The basic four relationships of a 
system with its environment (modified from 
VAN WJRDUM 1979). 
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development of fundamental and applied landscape-orientated eco-hydrology 
and hydro-ecology in the Netherlands. These are sciences that actually origi
nated from fen research (VAN WIRDUM 1982; PEDROLI 1992). 

The research demonstrated the necessity of "external management". Exter
nal management aims to protect the valued communities against transgression 
oftheir limits of maximum tolerance. Such steps can be regarded as "defensive", 
"prohibitive or veto-regulation" ("not allowed") (VAN LEEuwEN 1981). 

The relationship that any system (e.g. a plant community or a nature 
reserve) maintains with the "outside world" can, from a viewpoint of the system, 
be illustrated very clearly with a model by VAN WIRDUM (1979; see Fig. 4.5.5). It 
is represented by four basic types of "functions", or "services": 
1. Supply (feeding, adding). The function directed against underfeeding. 
2. Disposal (removal, discharge, elimination), directed against stoppage. 
3. Resistance (keeping out), directed against overfeeding. 
4. Retention (memory, keeping inside), directed against loss (VAN LEEUWEN 1981). 

Minimum 

Maximum 

Supply and disposal are functions to provide the system with the demands it 
minimally requires, whereas resistance and retention aim to protect the system 
against transgression of the limits of its maximum tolerance. 

It was recognized that spatial zones outside the actual nature reserve must 
play an important role in providing these "services". This led to the identifica
tion of different types of buffer zones (Werkgroep Behoud de Peel 1986). 
Several types of buffer zones have already been implemented, especially 
around the Groote Peel bog reserve where private conservation groups are 
extremely active in this respect (JoOSTEN 1992a). 

Bog reserves need a "hydrological retention zone" to shield the reserve 
from the negative effects of draining the surrounding (agricultural) lands. 
Several studies were made to quantify the hydrological relations and to identify 
the extent of the surrounding area in 'which hydrological interventions may 
interfere with the water level in the reserve (POELMAN and JOOSTEN 1992). As a 
result of these studies, the Dutch government proclaimed in 1990 a 2 km wide 
buffer zone around the Groote Peel, preventing further drainage and sprinkling 
from ground-water (VERMEER and JOOSTEN 1992). Also, a request for an 
expansion of ground-water pumping to supply drinking water at 6 km from the 
reserve was recently refused (June 1992): the negative hydrological conse
quences for the bog reserve were expected to be too high. 

For fen communities the existence of a hydrological supply zone is essential. 
The water in fen systems is typically a mixture of rain-water and calcium-rich 
ground (or surface) water. Their interactions largely determine the diversity of 
many fen communities. A certain amount of ground-water discharge is neces
sary to maintain ground-water fed communities. Lowering the hydraulic head 
of the ground-water may therefore have disastrous effects on the fen, leading to 
shifts in water chemistry towards more rain-like conditions (i.e. more acidic and 
N-rich). Ground-water discharge in fens is often governed by regional water 



Fig. 4.5.6. Ground-water flow pattern in the 
Vecht-Gooi area (modified from W ASSEN et 
al. 1990). 

Fig.4.5.7. Reconstruction of past and present 
relationships between plant communities and 
trophic gradients in a Pleistocene catchment 
area (modified from GROOTJANS 1985). 
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systems, meaning that ground-water withdrawal in distant, often dry and 
elevated infiltration areas may have a profound impact on the quantitative and 
qualitative hydrological conditions in the fen (Figs. 4.5.6 and 4.5.7). 

The quality of the discharging ground-water is also very important. The 
ground-water recharge (infiltration) areas belonging to the water system of a 
fen are crucial for regulating the eventual fen water quality. At present these 
recharge areas are often intensively used for agriculture. The resulting higher 
nutrient levels of the discharging water are a cause of eutrophication. Highly 
productive, competitive species will consequently replace the low productive 
species, characteristic of oligo- and mesotrophic mire systems. The ground
water recharge areas must, therefore, be regarded and managed as "immission 
resistance zones" to keep an excess of nutrients and poisonous substances 
outside the nature reserve. 
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Eutrophication and acidification of mires is also caused by atmospheric 
deposition. To reduce the harmful effects of ammonia and ammonium sulphate 
emissions from intensive livestock breeding, an "immission resistance zone" of 
600 m wide around the Groote Peel was declared by the Dutch government in 
1989. In this zone the establishment of new farms and the extension of existing 
farms are forbidden. In the same zone, conversion of grasslands into arable 
fields is no longer allowed without prior consent. This will maintain suitable 
forage areas for breeding, over-wintering and migrating birds: another type of 
"supply zone". 

A final example of a buffer zone type is the recreational "resistance zone" 
aimed at keeping people out of sensitive parts of the nature reserve. In the 
Groote Peel, 100,000 annual visitors are concentrated in a limited area (60 out 
of 1,360 ha) which includes a visitor's centre. Footpaths on former peat tracks 
interconnected by wooden boardwalks ensure an easy walk. Because of the 
(assumed) limited accessibility of the bog, people hardly stray from this small 
part of the reserve. An important reason for the limited dispersion is that maps 
covering only the 60 ha area are available to the public. The remaining part of 
the reserve is completely closed to the public during the breeding season and 
during the period that migrating cranes (Grus grus) may visit the area. This 
policy is greatly supported: a study on the recreational use of this future national 
park showed that 45% of the visitors agree with these rules. Another 31 % 
advocate even more severe restrictions to access (VERMEER and JOOSTEN 1992). 

Although effective buffer zones are still rarely implemented in practice, 
several studies are underway to prepare for the execution of a consistent buffer 
zone policy in the framework of the Nature Policy Plan (Meerjarenprogramma 
1992). 

4.5.3.4 Rehabilitation and development 

In a densely populated and intensively used country such as the Netherlands, 
nature conservation had to start with the "left-overs" of socio-economic devel
opment. Only areas that could not easily be used for other purposes were 
granted a conservation objective and made into nature reserves, and then only 
after severe exploitation. As a result of this negative selection, the location, 
extent and shape of these reserves is often unfavourable from the point of view 
of landscape ecology. This inevitably leads to conflicts between neighbouring 
types of land use. 

New insights from landscape ecology and island biogeography in the 1980's 
encouraged a more offensive conservation policy. This was based on a better 
separation of conflicting types ofland use, and on an enlargement of natural and 
semi-natural areas by "nature development" (BAERSELMAN and VERA 1989). 

Discussions and experiments on the possibilities of active development of 
"new nature" were stimulated by the Oostvaardersplassen case in the western 
part of the youngest Flevoland polder (cf. Fig. 4.5.1). After diking the land in 
1968, this part of the polder was waiting for a decision on its ultimate use. 
Meanwhile, because the area was still wet, a valuable ecosystem developed 
spontaneously. 

This was an important stimulus for the concept of "nature development", 
implying that given adequate abiotic conditions (which can be created by man), 
development of nature on a large scale is possible. 

Now the Oostvaardersplassen, a wetland of 5,600 ha, is comprised of an 
almost self-regulating ecosystem (VERA 1988). 

Several plans for the development of larger, more consistent and sustainable 
nature conservation areas have been published, especially with respect to 
wetlands and mire landscapes (e.g. DE VrSSER et al.1989; BERG et al.1989; FUPPHI 
et al. 1989; JOOSTEN 1991; Natuurbeschermingsraad 1991). These plans imply 
that in large areas present-day (sometimes very intensive) agricultural use will 
be stopped and that the development of new swamps and mires will be 



stimulated. In these areas, natunil processes will prevail and active internal 
management will be minimized in order to reduce the hazardous dependence on 
"that sacred variety of chance known as economic law" (LEOPOLD 1933). 

At the end of the 1980's, the government also acknowledged that in spite of 
the efforts of the past years, the rate of decline of populations of plants and 
animals had not diminished. Primary causes of this continuing decline were 
considered: 
- the effects of external hydrological interventions (dessication) 
- the impact of environmental pollution (acidification, eutrophication, con-

tamination) 
- the creation of physical barriers and loss of acreage due to urban develop

ments (fragmentation and loss of habitats) 
- an improper or insufficient internal management (neglect). 

Inspired by the "nature development" movement, a new offensive long-term 
strategy was adopted: the Nature Policy Plan of the Netherlands (1990). This 
governmental policy states that "the current spatial structure of nature areas in 
the Netherlands is too fragmented for a sustainable maintenance of its charac
teristic ecosystems and their plants and animals. It is therefore important to 
stimulate nature to become self-sustaining and self-developing, and to develop 
or rehabilitate links between areas of high ecological value .... This could be 
accomplished by enlarging a given nature area, by ensuring that such areas are 
not isolated, and by intensifying measures to safeguard such areas from negative 
external influences. The latter can be achieved by ensuring that such areas are 
favourably located, by taking specific measures, and by generally alleviating 
local environmental stress by a stricter policy on environment and water." 
(Nature Policy Plan 1990). 

One of the crucial concepts in the policy is the National Ecological Network 
(NEN). NEN is envisioned as comprising a number of interdependent systems 
of areas of high ecological value (core areas and the nature development areas) 
linked by ecological corridors. "Their sustainable development is supported by 
a buffer policy aimed at removing or minimizing negative external influences on 
the core areas." (Nature Policy Plan 1990). 

"Core areas" are areas whose existing ecological value is of national or 
international significance, providing they cover at least 250 ha. "Nature devel
opment areas" are those areas that offer realistic prospects for the development 
of phenomena of (inter )national significance. After realization of these values, 
they will be handled as core areas. "Wildlife corridors" consist of areas or 
landscape structures which help to restore the possibilities for migration within 
and between core areas. 

"The future of the ecosystems that have priority for the Netherlands can be 
guaranteed more easily if they are part of an ecological network. Firstly, because 
the external influences can be minimized by choosing the right location and 
appropriate compact size. Secondly, because linking sub-populations of plants 
and animals is beneficial to the populations, reducing the risk of extinction of 
species." (Nature Policy Plan 1990)., 

Provisions that will be implemented to realize NEN within a period of 25 
years include: 
- systematically applying the (potentially very powerful!) Nature Conserva

tion Act in core areas 
- acquiring 40,000 ha of land to expand the core areas to a "size deemed 

appropriate" 
- acquiring 50,000 ha of (agricultural) land for nature development 
- doubling the area (from 100,000 ha to 200,000 ha) to which the Policy 

Document on Agriculture and Nature Conservation applies. This includes 
acquiring land for NEN and creating opportunities for management agree
ments with farmers for farmland within NEN (i.e. for hydrological buffer 
zones) 

- applying the EU Hill Farming Directive more widely, to river forelands, 
grassland areas on thick peat soils and hydrological buffer zones. 
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To intensify these policy efforts a budget was granted of an extra half billion 
guilders (approximately US$ 250 million) for the first five years. 

The recent Structure Plan for the Rural Areas in the Netherlands (October 
1992) is an integral policy document on rural planning. It gives a more concrete 
form to this line of offensive nature development complementing the tradi
tional defensive nature conservation. The plan aims at completing 12 pilot 
projects in the next 15 to 20 years; approximately 15,000 ha of new wetlands on 
present agricultural land will be developed. Important projects from a mire 
conservation point of view are: 
- "Wieden-Weerribben" and "Vinkeveen-Nieuwkoop", where 2,000 and 3,500 

ha respectively of "new nature" will be developed to enlarge and connect the 
existing fen reserves, amongst others by re-inundating existing polders 

- "Westelijke Zaanstreek", where a development of new brackish mires is 
envisioned on 750 ha, and 

- "Peelvenen", where 1,000 ha of new mires are planned in order to weld 
together the scattered bog reserves in that area (Structuurschema Groene 
Ruimte 1992). 

Private organizations, such as Natuurmonumenten and the World Wide Fund 
for Nature (WWF), have already started to vigorously execute nature develop
ment plans. The government may soon be expected to be turned by this tide ... 

4.5.4 Conclusions 

The most important lesson learnt from mire conservation in the Netherlands is 
that great attention should be paid to the relationship between nature reserves 
and the surrounding landscape. In particular, control of the regional hydrology 
is an inevitable necessity for mire conservation, as it also sets the conditions for 
the internal management in the reserves. 

Nature conservation should, therefore, aim at a regionalization of the 
management. It is easier to preserve or develop natural ecosystems in a 
landscape-ecological context than in a lot of isolated and scattered "left-overs". 
Concentration of nature reserves in coherent, manageable, and often large 
parts of the landscape will be necessary for a lasting preservation of species and 
habitat diversity. Land use which does not conform with the conservation 
objectives should be removed from these areas (VERMEER and JOOSTEN 1992). 

The Dutch have learnt an expensive lesson from the past with regard to mire 
conservation. Current "Dutch courage" at trying to rectify these blunders can 
in this respect only be looked upon as a "Dutch consolation". 

For a complete reference list refer to Chapter 9. 

4.6 Conservation of Russian mires - results and problems 
Marina Botch 

Abstract 
The total area of Russian mires covers approximately 165 million ha. This figure 
represents approximately one third of the total global resource of these habitats 
(KIVINEN and PAKARINEN 1981). Their variety is shown on the map (Fig. 4.6.1). 
The main values of mires are discussed (hydrological, resource, wildlife habitat 
support, biogeochemical, water cleaning, erosion control, historical, scientific, 
educational, recreational). Russian mires are destroyed as a result of ameliora
tion, peat excavation, construction of roads, pipelines, etc. The Russian Telma 
group, which deals with mire protection, compiled a list of mires requiring 
preservation (BOTCH and MASING 1979). The list included the names of 350 
mires which were partly preserved. The area of the mires partially protected is 
as extensive as 1.5 million ha; this figure only represents Russian mires. Most of 
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Fig. 4.6.1. Mire zones (No. 1 to 7) and mire provinces (No. 8 to 10) in the former Soviet Union (modified from BOTCH and MASING 1983). 
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the preserved mires are located in European Russia and relatively few of them 
are in Siberia and the Far East. The main forms of preserved mire area are 
national parks, state nature reserves (Zapovedniks), wilderness areas (Zakaz
niks) and natural monuments. The main problems of their organization are as 
follows: 
1. Mires of central and eastern Siberia have not yet been studied, preventing 

proposals for preservation of some mire types. 
2. The criteria used for mire protection needs improvement. 
3. The protected areas are not effectively protected; many areas do have not 

special staff. 
4. There is no cooperation between different organizations involved in pre

serving mires. 

4.6.1 The regionality of Russian mires 

Russian peatlands consist of 7 latitudinal mire zones, each with its mire pro
vinces (Fig. 4.6.1). Every zone is subdivided into provinces and distinguished by 
non-zonal features. 

The northern zone (Zone 1) corresponds to the tundra area. The main type 
of mire is a polygonal mire of complex structure. It consists of polygons which 
are 10 to 30 m in diameter. They are characterized by wet hollows dominated by 
grasses and sedges and dry ridges around every hollow. The ridges are covered 
with dwarf shrubs and mosses (Bryales). The polygonal mires are frozen and 
have shallow peat layers 0.2 to 0.6 m thick. The tundra area covered by 
polygonal mires varies from 10 to 70%. 

Zone 2 is characterized by palsa mires, which are located in the forest tundra 
and northern taiga. The area of mires in the zone accounts for 30 to 50%. The 
vegetation of palsas is composed of dwarf shrubs, Sphagnum and other mosses 
(Bryales) and lichens. Wet hollows between palsa are covered with cottongrass, 
sedges and Sphagnum. The depth of peat varies from 1 to 5 m and consists of 
Sphagnum and herb remains. 

Aapa mires (Zone 3) are typical for the northern taiga. They are located in 
the Kola and Karelia regions, in the east European part of the former USSR 
west of the Ural mountains, and in Kamtchatka Peninsula. Aapa mires are 
distinguished by Sphagnllm ridges covered with sedges, herbs and bog shrubs, 
and by wet hollows with herbs located between ridges. Peat deposits are mainly 
eutrophic sedge and their depth varies between 1 to 7 m. 

Raised string bogs (Zone 4) are the main mire type in Russia and are found 
throughout the Boreal zone. They have a convex cupola built up of oligotrophic 
Sphagnum peat. On the surface, a complicated network of strings (ridges), 
hollows and deep pools have developed. The depths of the mainly Sphagnum 
peats vary from 1 to 7 m (and exceptionally to 10 m). The percentage Qf area 
covered by mires is 10 to 40%. 

Zone 5 is represented by pine bogs, alder swamps, and fens. Bog surface 
features are poorly developed. Pine bogs have pine peat 1 to 2 m in depth. 
Eutrophic sedge peat is typical in fens. The mires cover a small area here of3 to 
5%. 

Zone 6 consists of reed and sedge fens. They are spread over the southern 
part of the russian and western Siberian plains where steppe vegetation prevails. 
The percentage of mires is very low - 0.5 to 2%. 

The last zone (Zone 7) is represented by fresh and salt-water marshes. This 
is situated in desert and semi-desert regions. Scirpus, Phragmites, Typha and 
other tall sedges and grasses are prevalent in these marshes. 

The group of continental provinces of Siberia and the Far East (Mire 
Province 8) includes a mountainous area which is poor in mires, mainly fens. Of 
special note are the mires located near the Amur River in the Far East. This 
region is highly paludified by grass fens and Sphagnum bogs called mari. They 
are covered with larch (Larix gmelinii), bog shrubs, sedges and Sphagnum 
mosses. 



The group of maritime provinces in the Far East include mires on Kamtchatka 
Peninsula, Sakhalin and Kurile Islands (Mire Province 9). The northern parts of 
Sakhalin and Kamtchatka is represented by aspa fens and palsas. Their central 
area are covered with blanket bogs. The western Kamtchatka Peninsula is 
extensively paludified; mires cover about 90% of the territory. They belong to 
very wet blanket bogs with deep peat (5 to 7 m). 

High mountain provinces (Mire Province 10) range through all mountain 
regions. Mires are very rare, but they can be seen at different altitudes and 
consist of different types. Bogs, fens, palsas are distributed in mountain areas. 

4.6.2 Mire values 

The variety of large mire areas need preservation because peatlands are 
valuable, easily damaged and increasingly threatened by drainage, peat excava
tion, and road and pipeline construction. This is especially true for the European 
part of Russia. The criteria of protection of peatlands has been discussed in 
many papers (ADAMUS et al. 1987; BOTCH and MASING 1973, 1976, 1979, 1983; 
MARBLE 1992; MASINGet al.1990;SJoRS 1971, 1980;TINER 1984; etc.). The papers 
of ADAMUS et al. and TIN ER are especially important from a methodological 
point of view. 

Benefits from peatlands can be divided into categories: 
1. Environmental quality values 
1.1 Hydrological (water sources, ground water recharge, flood-flow alterna

tion) 
1.2 Water quality maintenance (pollution filter, sediment removal, chemical 

and nutrient absorption) 
1.3 Shoreline stabilization and storm protection 
1.4 Biogeochemical (storing carbon dioxide in the peat, net oxygen production) 

2. Wildlife support (habitat of many plant and animal species) 

3. Socio-economic values 
3.1 Historical (remains of ancient cities, roads, plant and pollen remains) 
3.2 Education and scientific research (subjects for research include the field 

research station) 
3.3 Recreation (hunting, fishing, tourism, etc.). 
3.4 Proliferation of resources (berries, mosses, timber, peat, livestock). 

LEITCH (1983), TINER (1984), ADAMUS et al. (1987) surveyed economic values of 
wetlands. Many people now believe that mires are useful and in need of 
protection. However, it is not clear how many mires must be protected and 
which should be given priority. 

4.6.3 Efforts to protect Russian mires 

Telma (Greek for mire), an international project of UNESCO, was initiated at 
the end of the 1960's. The Russian Telma group was formed in the former USSR 
in 1968. Profesor A. Nitzenko was the first chairman of the group and was 
replaced by Prof. V. Masing a few years later. M. Botch has been the research 
secretary of the Russian Telma group. Many biologists, geographers, geologists 
and volunteers were involved in the group activity. They established the main 
principles of mire preservation. Russian mires designated to be preserved must 
share the values mentioned above, varying according to the diversity of mire 
types. The list of protected mires and mires proposed for protection was 
published twice (BOTCH and MASING 1973, 1979). It includes the names of 350 
mires (covering 1.5 million ha). This figure corresponds to 0.9% ofthe estimated 
present Russian mire area or more than one third of the surface of Switzerland. 
Most of them are located in European Russia and the others are in Siberia and 
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the Far East. In the middle of the 1970's, the Russian geology service began to 
work with projects for selecting mires needed in protection. As a result, a list of 
peatlands in the European part of Russia was compiled. The area of the listed 
mires covers 10% of the total of this part of the country. Unfortunately, the list 
is not published. 

The main forms of mire protection in Russia are nature reserves which are 
subdivided into zapovedniks (state nature reserves), zakazniks (wilderness 
areas) and nature monuments. They are different in their organization and area. 

Zapovedniks (20,000 to 1,000,000 ha and more) have both scientific and 
administrative staff and are isolated from outside visitors. There are approxi
mately 150 zapovedniks in CIS (Commonwealth of Independent States) and 
some of them are very rich in wetlands. Among these Swirski (Ladoga lake 
region), Centralno-lesnoi (central Russia), Darvinski (upper Volga River), 
Petchoro-ilitch (northern Ural), Astrachanski (mound of Volga River) are 
noteworthy. 

Zakazniks are the most common form of peatland protection. Their area 
varies from 200 up to 20,000 ha and more. There is no administration except in 
the so called "Republic Zakazniks". 

The nature monuments are usually small, no more than 150 ha. Creating 
protected areas is the best way to preserve peatlands. Another possibility is to 
identify specific mires from a list of targets which are planned for drainage, peat 
mining, etc. Many mires are undamaged because of their position in a "green 
zone" located around cities or along rivers, lakes and streams. 

The list of preserved mires (BOTCH and MASING 1979) shows that some of the 
main mire types are not protected (or only a small number ofthem), for example 
polygonal mires and palsas. Aapa fens are protected in the Narelia and Komi 
Republics. However, Kola aapa mires are not yet preserved. Raised bogs are 
well-protected in European Russia and partially protected in western Siberia. 
Many fens and swamps are under protection in middle and southern Russia. 
Large marsh areas are protected in Ukraine. Small mountain mires are pre
served in mountain nature reserves (e.g. Lappland, Caucasis, Altai, Baikal, 
etc.). There is no protected mire in the huge territory of central and eastern 
Siberia. It is believed that mires have not been damaged in this wilderness. But 
as seen in the example of Jamal peninsula, times change. Rapid changes have 
taken place in the last decade. Natural conditions have been disrupted by oil and 
gas extraction, as well as road and pipeline construction. Many J amal polygonal 
mires and fens have been destroyed. 

4.6.4 Main problems of mire protection in Russia 

The problems of mire protection are as follows: 
1. Today many mire types are not preserved, especially in Siberia. 
2. Economic and administrative authorities are strongly opposed to mire 

protection in some cases. 
3. Mires planned for protection need quantitative evaluation and economic 

justification of their role in the landscape. The methods for this evaluation 
need to be improved. 

4. The main areas of protected mires have a protected status, but they are not 
truly preserved from damage. 

5. There is no special service dealing with mire protection. Many organizations 
(e.g. forestry service, peat industry) are concerned with preservingpeatlands 
but there is no cooperation between them. 

Scientists working towards peatland conservation for the past 25 years believe 
that our peatlands are of great value and they must be saved. 

For a complete reference list refer to Chapter 9. 



4.7 Impact of climate change on Canadian peatlands 
Stephen C. Zoltai 

Abstract 
The continued increase of anthropogenic greenhouse gases in the atmosphere 
is expected to induce climate changes. Projections by global circulation models 
indicate that the global climate will be substantially warmer by the mid-21st 
century, especially at higher latitudes. Precipitation predictions are more con
troversial, ranging from a slight increase to a substantial decrease; however, 
increased evapotranspiration is expected to produce soil moisture deficiencies. 
The climate change effects are expected to be most profound in the high-latitude 
mid-continental areas of Canada. In the south, the reduced moisture conditions 
will mean a lowering of the water-table resulting in the elimination of peat
forming vegetation from basins in small watersheds. Peatlands located in large 
watersheds may continue to function if they receive substantial amounts of 
water from areas of greater rainfall. Areas further north will probably receive 
sufficient precipitation to continue to function as wetlands. However, periodic 
severe droughts are expected to cause an increased incidence of forest fires 
which may spread to the dry surface of bogs. In the far north, the warmer 
temperatures are expected to thaw some or all of the perennially frozen 
peatlands. These peatiands, now elevated above the water-table by permafrost, 
will subside and will accumulate more peat. 

Climate change poses a challenge for conservation: should attempts be 
made to preserve the mires as adapted to the present climate or should they be 
allowed to change with the changing climate? 

4.7.1 Introduction 

The widely publicized concern for global warming arises primarily because of 
the observed increase in radiatively opaque gases (carbon dioxide, methane, 
etc.) in the earth's atmosphere, resulting in an enhanced "greenhouse" warm
ing. These changes are clearly linked with man's use offossil fuels and, to a lesser 
extent, with changes in land use which affect the carbon dynamics role of the 
vegetation. 

Although the changes in the atmosphere are readily documented, the effect 
of these changes on the climate is less easily substantiated and is an active area 
of research fraught with uncertainty. Not only is the magnitude and rate of 
climate change based largely on theory, but the manifestation of these changes 
(extreme events vs. averages) remains speculative at this time. Although there 
is still a small group of scientists who dispute the results of a number of global 
warming projections as a result of the enhanced greenhouse effect, the world's 
scientific community generally agrees that there will be a significant, unavoid
able climate warming. The Intergovernmental Panel on Climate Change re
ports reflect this consensus. 

Table 4.7.1. Difference between 2 x CO2 and 1 x CO2 results of six global circulation models 
(Environment Canada 1990). 

Temperature change Precipitation change Summer 
GC Model (0C) (%) dryness 

GFDL (1989) +4.0 + 8.7 yes 

CISS (1984) +4.2 + 11.0 no 

NCAR (1984) +4.0 +7.1 no 

UKMO (1987+) + 1.9-5.2 +4-15 yes 

OSU (1987) + 2.8 +7.8 yes 

CCC (1990) +3.5 +3.8 yes 

315 



Prairie Wetland Region 

316 

The climate projections are based on independently developed global 
circulation models (Tab. 4.7.1). These projections apply to a period after 
attainment of climatic equilibrium in an atmosphere with twice the present-day 
greenhouse gas fluxes. This doubled atmospheric loading is expected to be 
passed sometime towards the middle of the next century. 

The various models show that climate change will not be uniform around 
the globe. They all indicate more warming in the higher latitudes than in 
equatorial areas. There is less agreement in the precipitation pattern, but a 
significant decrease of precipitation has been postulated for mid-continental 
regions (MANABE et al. 1991). 

In this paper the effect of the projected climate on the peatlands of west
central Canada will be examined. This area contains the provinces of Manitoba, 
Saskatchewan, Alberta and the continental Northwest Territories. The present 
climate of this region is cool to cold (mean annual temperature 5° C in the south 
to _13° C in the north) and sub-humid (mean annual precipitation 320 mm 
[south] to 230 mm [north]). The vegetation varies from south to north from 
grassland, through aspen parkland, boreal coniferous forest, sub-arctic wood
lands to tundra. Both the present climate and the presence of several major 
ecotones make this region particularly sensitive to the anticipated climate 
changes. 

4.7.2 Methods 

The development of wetlands under present conditions shows a climatic 
influence (National Wetlands Working Group 1986, Fig. 4.7.1). Such Wetland 
Regions were defined by comparing the development of wetlands under similar 
hydrologic, physiographic and chemical environments in different areas. By 
eliminating the local influences through this process, the climate remains as the 
dominant force influencing wetland development. By comparing the wetlands 
in a region to another region that matches the projected climate, the wetlands 
that should exist under those conditions can be determined. This, however, 
gives only an indication of a trend, because transient conditions are not 
considered. 

Indications of transient conditions may be obtained from ecosystem changes 
in the past, through the study of the flora of the peat at different time slices. 
Anthropogenic changes, such as partial drainage or flooding, or warming of the 
peat surface by the removal of the surface vegetation, can be used to indicate 
future impacts. Such fragmental indications can then be used within a matrix of 
known wetland functions to indicate future probabilities of wetland develop
ment in response to anticipated changes in climate. 

4.7.3 Results 

The present wetlands in this region are fresh and variable saline marshes and 
semi-permanent shallow water ponds (ADAMs 1988). The anticipated impacts 
will be a lowering of the summer water-table, and incomplete replenishment of 
the water-table from reduced runoff. This will result in the complete drying of 
many ponds and exposure of saline flats in their basins. In nonsaline ponds the 
basins will be invaded by moisture-loving, but non-wetland grasses. The marshes 
are expected to disappear, except where extraneous water (springs, river 
floodplains, etc.) is available. This change will be rapid, with a response time 
measured in years. 
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The present characteristic wetlands in the southern part of this region (MB: 
Mid-Boreal, Fig. 4.7.1) are bogs and fens, with fens predominating. Some 
coniferous swamps are found on some better drained wetlands, and marshes 
may occur in riparian positions along lakes or rivers (ZOLTAI et a1. 1988a). 
Similar wetland development occurs in the northern part of this region (HB: 
High Boreal) with the notable addition of permafrost in some peatlands. The 
permafrost lenses are sporadic in the south, but become more widespread 
towards the north. 

The anticipated impact in the south will be a reduction of both atmospheric 
and runoff water that will reach the wetlands. This will have the greatest impact 
on the ombrotrophic peatlands and on those fens that are nourished by water 
from a small catchment basin. These peatlands are expected to experience a 
severe change in the vegetation, especially the replacement of the present 
bryophytes by other plants. These peatlands will be vulnerable to forest fires 
which are expected to burn more frequently in the drier climate. Wetlands that 
receive water from a large basin are likely to continue to function as peatlands, 
or will be subject to a much slower change. 

In the north (BH), the effect may be less severe due to the lower rates of 
evapotranspiration. In fact, some peatJands may respond to the longer growing 
seasons with enhanced growth. The main change here is expected to occur due 
to the thawing of permafrost lenses. This permafrost is barely below 0 QC and 
the anticipated rise in temperature would cause widespread thawing. This 
thawing will cause the subsidence of the presently elevated frozen peatlands to 
or below the water-table, stimulating more peat development. At the same 
time, however, the more prevalent anaerobic conditions will result in increased 
methane production. 

The characteristic and common wetlands are peat plateau/palsa and fen com
plexes, and patterned fens with small permafrost palsas (ZOLTAI et a1. 1988b). 
In the north (SH: High Sub-arctic) the permafrost peat landforms (pals as and 
peat plateaus) are more widespread than the unfrozen fens. 

The increased temperatures will cause increased thawing of permafrost, as 
in the High Boreal Region. The degradation of the permafrost will not be 
complete, especially in the north, but will be much reduced from the present 
extent. The proportion of the wetlands where peat is actively accumulating will 
increase substantially. Increased growth of peat-forming vegetation will prob
ably occur in response to the longer growing seasons. 

The common peatlands in the Low Arctic Wetland Region are lowland polygon 
fens, with both low centre and high centre forms (TARNOCAI and ZOLTAI 1988). 
Peat development is not widespread in the region; the peat thickness is usually 
less than 50 cm in low centre polygons. Much of the peat (up to 2 m thick) in the 
high centre polygons was generated during an earlier warmer period that ended 
in the Arctic about 5,000 years BP. 

It is expected that the anticipated warmer climate will result in enhanced 
peat production in the region. Increased summer precipitation is possible if the 
Arctic ice pack is reduced by the warmer climate. These conditions would 
approximate the conditions that prevailed during the mid-Holocene warm 
period when several metres of peat were deposited. The initial wetland devel
opment would favour fens, with ombrotrophic bogs redeveloping on the 
presently eroding high centre polygons. The period of adjustment to the new 
climatic regime should take place within decades, allowing a brief time lapse for 
plant migration. 
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4.7.4 Discussion 

Peatlands are considered to be ecosystems where at present the plant produc
tion exceeds decomposition. The surplus plant material is sequestered for 
thousands of years as peat. The anticipated climate change would introduce new 
conditions, producing positive or negative feedbacks. The positive feedbacks 
would increase the radiatively active gases, and a negative feedback would 
decrease them. In general, long-term carbon sequestration in peat is regarded 
as a negative feedback process through the reduction of atmospheric CO

2
, 

Emissions of CO
2 

from burning or decomposing peat, emissions of methane 
from anaerobic peatlands are considered to be positive feedbacks. 

1 Prairies The desiccation of ponds and marshes reduces methane 
production. Feedback: -

2 Mid-Boreal Much reduced carbon sequestration; increased CO
2 

production. Feedback: + 
3 High Boreal Increased carbon sequestration, decreased CO

2 

production from permafrost peatlands. Feedback: -
Increased methane production. Feedback: + 

4 Sub-arctic Increased carbon sequestration, decreased CO
2 

production. Feedback: -
Increased methane production. Feedback: + 

5 Arctic Increased carbon sequestration. Feedback: -
Increased methane production. Feedback: + 

On balance, the positive and negative feedbacks appear to cancel any significant 
changes. However, much detailed work is needed before a quantified conclu
sion can be reached. 

The anticipated change in climate poses a unique challenge for wetland conser
vation. In the past, conservation efforts were directed towards undoing the 
detrimental effects of man's activities. Climate change would add an extra 
dimension to this effort. The question would arise whether to try and counteract 
the effect of the changing climate, let nature take its course, or attempt to find 
a reasonable compromise. 

The answer to this question is likely to be as complex as the question itself, 
depending on local, regional and national priorities, values and expertise. 
Nevertheless, we should be aware of this additional degree of difficulty and 
exercise flexibility in our planning process. 

For a complete reference list refer to Chapter 9. 
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4.8 Peatland conservation - we can all be green 
Richard Lindsay 

It is surprising how just a little change of emphasis can change the meaning of 
a sentence. Although the title seemed simple enough, it was soon the subject of 
a lively debate from which it became clear that there was more than one 
interpretation. As a result, this paper explores the theme of "we can all be 
green" from at least four different perspectives. 

We Gan all be green- because most of us in the IMCG are paid to be. One 
way or another it is our job. We in the IMCG are recognized as specialists in this 
particular subject, and are variously responsible for carrying out or organising 
national peatland inventories, for providing advice about the conservation 
management of peatlands, for advising on the development of policies affecting 
peatlands, or for carrying out vital scientific research to help us better under
stand the peatland ecosystem. We work with facts, phenomena, species and 
landscapes which, if they only knew of them, would often amaze and delight the 
general public. The spectacular ribbons of peat which snake across northern 
aapa mires, the haunting maze of bog pools which dominate the watersheds of 
western blanket mires, the riot of colour in the soft Persian rug-like surface of 
a Sphagnum carpet, the high Alpine mires of the Bernese Oberland - these are 
features of our daily lives. 

Unfortunately mires instead continue to be one of the last great invisible 
biotopes. Long after people were persuaded that mountains were not terrifying 
peaks to be avoided, or that the ancient wildwood was seen as a sylvan idyll and 
that the heaths were no longer blasted, the bogs continued to drift in a backwater 
and the mires were still - well, stuck in the mire - of public ignorance and 
indifference. If the public does not know about mires and therefore does not 
care, the idea of mire conservation is not going to enjoy widespread public 
support. Indeed, until the early 1980's it seemed that mires throughout the world 
were in grave danger of being ignored to death. 

Fortunately during that decade a whole spate of national peatland reviews 
was published, from Ireland to Austria, New Zealand to Norway, Sweden to 
Switzerland (e.g. THoMPsoN 1979, 1980; GORANSSON and NILSON 1983; RYAN and 
CROSS 1984; STEINER 1982; GRDNIG et al. 1986). Not only did these reviews show 
the extent and present state of the natural resource, but so bad was the picture 
which emerged that in many cases these reviews also threatened to be an 
epitaph. 

Human nature is sufficiently perverse to place great value on anything 
which, often thanks to human efforts, is now in danger of vanishing forever. 
Throughout Europe and, to some extent world-wide, peatlands have therefore 
begun to edge out from the shadows of obscurity. In some countries they have 
been propelled into the full glare of public and political debate. Duich Moss in 
Scotland brought the UK government to the very doors of the European Court; 
the Flow Country, also in Scotland, brought the powerful forest industry 
crashing back to an earth-bound economic reality; with the Rothenthurm 
Initiative (a referendum, cf. Chapter 1.2.6) the Swiss sovereign people, for only 
the ninth time in the Confederation's history, voted in favour of an Initiative, 
thereby defying the military establishment and supporting a set of laws for mire 
protection which are some of the most advanced in the world. 

However, it seems that in most cases mire conservation continues to make 
progress only on the coat-tails of other, more high profile habitats, as well as 
being buoyed along by the increasingly widespread recognition of "the environ
ment" in a general sense. In Britain there is a general tendency to lump together 
high-altitude ground with peatlands and refer to the whole as "upland". 
However, this creates an uneasy alliance because many peatland areas, such as 
raised bogs or flood-plain fens, are features of the lowlands. More satisfactory, 
if mires are to be joined with other types, is the concept of wetland, as adopted 
by, for example Canada and the USA, because at least all components have a 
common link through their hydrology. Such a composite approach can only be 
successful, however, if all wetland types are recognized and supported with 



equal vigour. If higher profile, more traditionally "popular" wetland habitats 
attract all the attention while mires continue to be the Cinderella of the wetland 
world, we too, as individuals or the IMCG as an organization, will have failed to 
take peatland conservation much beyond the stage where we as IMCG mem
bers, and we alone, can all be green. We will continue to voice our concerns in 
rather lonely isolation because the public at large, and thus generally also the 
policy makers, remain ignorant of the particular wildlife, landscape and very 
real function values which are provided by mire habitats in their natural state. 

This would be an ironic state of affairs when increasing numbers of people 
around the world are demonstrating a genuine concern for the environment in 
general and are looking for ways in which they can be green. The plight of the 
Amazonian rainforest, the Californian condor poised on the edge of extinction, 
or the slow death of Lake Baikal, are all important conservation issues but ones 
which the average person feels unable to influence directly. Concern merely 
turns to helplessness and frustration. In fact, increasingly, we can all be green 
because in many countries, spurred on by the alarming evidence collected by 
national inventories, conservation groups or concerned individuals recognize 
that part of their natural heritage is slipping away and are beginning to do 
something positive to prevent further losses. In the UK, for example, an 
unprecedented example of co-ordinated action by voluntary conservation 
organizations has focussed attention upon the plight of raised bogs. The 
formation of the Peatland Campaign Consortium, consisting of all the major 
voluntary nature conservation organizations in the UK, has demonstrated an 
ability to mobilize concern and action throughout the country on behalf of 
peatland conservation. Turning the peat extraction industry into a compost 
producing industry is one very particular objective of the Campaign. 

The UK Peatland Campaign Consortium has focussed public attention on 
the fact that an important wildlife resource is being destroyed to produce a 
horticultural product which could and should, in a sustainable society, be 
produced by the recycling of suitable organic waste products. These waste 
products are already generated in such quantities that they give rise to their own 
environmental problems, such as the dumping of organic waste at sea. The 
Peatland Campaign now means that there is something a very large number of 
individuals can do to express in a direct sense their concern about a conservation 
problem. They can refuse to buy peat for their gardening activities, they can 
demand non-peat alternatives from garden centres, they can lobby their local 
authority to sign a Peatland Charter which calls for peat-free policies and for the 
establishment of recycling schemes, or they can take part in Days of Action 
where retailers and manufacturers are lobbied to replace their stocks of peat 
with non-peat alternatives. As a result, the peat industry is now belatedly 
beginning to develop these alternatives, and government is being forced to look 
at possible strategies for halting further damage to peatland sites as well as 
encouraging the developing peat-alternatives industry. The Campaign is so 
wide in its methods that everyone can be involved, but is narrow enough in its 
ultimate objective - the protection of the lowland bog resource - that people 
who a year ago had never really heard of peat bogs are now active campaigners 
because they can see how they can make a difference by their actions. They can 
be green. 

Indeed, the scope of the Peatlands Campaign in Britain means that now we 
can all be green. One of the signs of a truly civilized society is that it recogizes 
the need to take its waste products and feed them back into society as raw 
materials for other processes, thereby recycling most or all of its waste outputs. 
In much of Europe the need for recycling is widely recognized, but action to 
establish practical schemes is much more localized. The White Paper on the 
Environment published by the UK Government identified the need to establish 
targets for waste recycling, and recognized that recycling of domestic and 
industrial organic waste could make a significant contribution to the conserva
tion of Britain's fast-declining raised bog resource. The political hope and the 
public will are there, but until now what has happened in practical terms has only 
been on a very small scale. 
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In contrast, Switzerland has a wide range of organic recycling schemes. The 
simplest is the small-scale community composting scheme of Zurich, involving 
a street, road, or block of flats, whose residents organize themselves into an 
agreed programme of responsibility for the management of a community 
compost heap. Tools, advice and the costs of setting up such a scheme are 
provided by the Parks and Gardens Department, but management of the 
scheme lies entirely with the community. What is detectable when talking to 
those involved with such schemes is that they engender a certain pride and real 
sense of community within the area, but of course they also reduce the incentive 
to buy peat for the garden - both the community and the environment benefit. 

Somewhat larger in scale, the municipal composting scheme within Zurich 
(and other towns in Switzerland) encourages individuals to bring more substan
tial organic material to be broken up and composted on a semi-industrial basis. 
Large heaps of garden waste reduced to chippings are carefully monitored for 
their stage of decomposition and are turned regularly to permit aeration. 
Finally, after some months, the material is passed through a sieving process 
which results in a fine, high-quality compost. This is then sold back to the citizens 
as an alternative to peat. 

These various schemes give ordinary, concerned citizens the opportunity to 
feel that they are able to make a significant contribution towards the environ
mental debate literally in their own back-yard. Throughout Europe and North 
America the number and scale of waste-recycling and composting schemes is 
increasing rapidly, supported by a blossoming of industry which is at the 
forefront of environmental technology development. This is epitomized by the 
"Toresa" peat-substitute which can be found in many of Switzerland's leading 
supermarket chains. Nations everywhere are coming to realize that the "throw
away" society cannot sustain itself. As national governments come to act on this 
and establish recycling schemes, so the replacement of peat as a fossil fuel or 
horticultural medium becomes something to which every home can contribute. 
We not only can but may find that under domestic recycling legislation we must, 
all be green. 

We can all be green because, in being active environmentalists, IMCG 
members are part of one of the 20th century's most significant contributions to 
social development: the rise of green, or environmental, awareness. For most 
people, however, being green means something rather more general than the 
scientific and political activities which characterize much of IMCG members' 
everyday work. Purchasing habits are one of the most common and powerful 
expressions of being "green" in modern society: to be green you must buy green. 
As a result there is increasing consumer-led interest in products which are 
acknowledged to be green, i.e. which are environmentally friendly, benign, or 
at least less harmful than the materials used previously. 

Such interest and pressure is sufficiently powerful to have brought about a 
major change in manufacturing and advertising. Being more green than your 
competitor is perceived as having commercial advantages - at least until western 
economies recently began to slide into the depths of recession. Such develop
ments in manufacturing and the retail trade have stimulated, amongst other 
things, the establishment within the European Community of a proposed 
"Ecolabel" which will provide official confirmation of the environmentally 
friendly and sustainable nature of products on sale within the EEC. Two of the 
very first products to be subject to environmental audit for the Ecolabel Award 
are "soil improvers" and "growing media", both of which are now widely 
assumed to be synonymous with peat. If peat is not given an ecolabel and, more 
particularly, if the green consumer is attentive to the calls of peatland campaign
ers, the market for peat at least in western Europe will continue to decline. 

But there is a twist, or several twists, to this new-found green awareness. We 
can all be green also means "we can all be simple, or naive". Take, for example, 
the contents of a particular mail order catalogue which has a wide circulation in 
Britain. It proudly boasts a section of "green products", for the environmentally 
concerned customer. Two of the products advertised in this green section are 
described as "100% environment friendly" but then rather spoil the effect by 



going on to say that they contain peat gathered from the unique lowland area at 
Neydharting in Austria. They are "environment friendly" only if you consider 
peatlands to be non-habitats. A "natural" product is not "green" if in order to 
obtain the raw materials it is necessary to destroy part of the natural heritage. 
Industry still has much to learn before it understands the real nature of being 
green. In Britain the largest Do-it-Yourself chain store, B & Q, has gone further 
than most by carrying out an environmental audit for all its products and 
suppliers and has, for example, refused to stock peat extracted from protected 
sites (in Britain much horticultural peat comes from supposedly protected 
sites). It is an outstanding example of an organization which is genuinely 
prepared to act - rather than talk - green, but sadly it is also exceptional. 

There are also occasions when even the conservationists can be caught 
looking a little green. Most magazines now bulge with free leaflets advertising 
products without which, apparently, one's life is incomplete. Usually the only 
hazard presented by such leaflets is that they escape to form a drift ofliterature 
around one's feet before being consigned to the waste-bin (or the compost 
heap). Occasionally though, the contents can blow up in the face of the unwary. 
The Royal Society for the Protection of Birds (RSPB), Britain's oldest nature 
conservation organization, is an active member of the UK Peatland Campaign 
Consortium. Imagine the consternation and ruffled feathers of its huge mem
bership when the RSPB quarterly magazine Birds was found to contain two 
leaflets from a gardening series which urged readers to pot their various cuttings 
and seedlings in peat, although the organization had spent the last two years 
urging members to support the Peatland Campaign and not use peat in their 
gardens. It can happen to the best of us. 

We can even be green (or simplistic) about our broad conservation objec
tives. The problem with simplistic, or at least uncoordinated, campaigning is 
that it may, for example, be possible to obtain strong peatland protection in one 
country, but only at the price of increased exploitation somewhere else. British 
sites may be saved by bringing a halt to peat extraction in the UK, but bogs in 
Estonia, for example, may then come under greatly increased pressure if the 
demand for peat in the UK still exists. Exporting the problem is no solution. 
Removal of the demand for peat, or pricing it out of the market, is the real 
solution. Import bans are likely to be impossible under GATT, as are special 
trade tarifs, but by developing non-peat alternatives and by providing a pricing 
structure which encourages the recycling and sale of waste materials in the form 
of ecologically sound composts, the demand for peat can be reduced substan
tially, or even completely removed. 

The problem is indeed wider still, embracing the macro-economics of 
national economies. It is not enough simply to turn off the tap, to refuse to buy 
peat from Poland, Estonia, or Russia. It is possible to see that the sudden 
collapse of an existing market which had, until that point, provided important 
hard currency for some of the emerging central European countries, might just 
cause serious destabilization in local, regional or national economies. A fully 
integrated peatland conservation campaign should therefore consider ways in 
which such fragile economies can be encouraged to look instead at the economic 
potential of recycling and compost production industries. The present use of 
coir from Sri Lanka as a major constituent in non-peat composts has already 
demonstrated how a waste product which had become a national problem in a 
Third World economy can instead be turned to commercial advantage. Sale of 
this material to Britain in compressed briquettes permits the Sri Lankans to 
release valuable land from under these huge waste dumps, with the added 
benefit of earning hard Western currency. 

Perhaps most significant of all, however, latest research indicates that in 
promoting peatland conservation we can all be green about global warming, the 
environmental threat which is so important that the world's political leaders use 
action on this problem as primary evidence of their concern for green issues. 
Alarm about global warming has focussed political, scientific and public atten
tion on the whole question of the greenhouse effect and carbon dioxide levels 
in a way that no campaign was ever iikely to do. Research funded by UK Friends 
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of the Earth and carried out by Exeter University (IMMIRZI et al. 1992) has 
provided a valuable picture of the part played by peatlands in the atmospheric 
carbon flux. Their data, and that of BROWN (1989), indicate that active peatlands 
are a slow sink for atmospheric carbon within meaningful timescales, but that 
drainage and oxidation led to a considerable release of carbon, as both carbon 
dioxide and the much more reactive methane, into the atmosphere. A one 
hectare peat body with a depth of one metre can release 550 tonnes of carbon 
as carbon dioxide (equivalent to more than 2,000 tonnes of carbon dioxide) into 
the atmosphere if completely oxidized. More dramatically still, it is calculated 
that the total amount of carbon locked up in the world's peat resources is 3.5 
times the amount stored in the world's tropical rainforests, yet concern about 
global warming and habitat destruction is currently focussed almost entirely on 
the fate of the tropical forests. 

If, through the work of the IMCG and others, the results and implications 
of this work can be brought home to politicians and public alike, if destruction 
of the world's peatland resource can be understood to have potential signifi
cance for each one of us, if these vast, undervalued areas can finally be 
recognized for their vital and very considerable range of functional values - the 
"Waterlogged Wealth" of Ed MALTBY (1986) - perhaps there is a good chance 
that they, and we, will continue to survive. 

For a complete reference list refer to Chapter 9. 

4.9 Flexible policies in a changing world: 
70 years of mire conservation in Estonia 
Mati Ilomets 

In Estonian folklore, mires are portrayed as dangerous places where only bogey 
monsters live, with will-6-the-wisps disguising the soggy, weak surface which 
sucked in anyone who ventured near (MASING 1988). No wonder then, that most 
people avoided swampy places. Furthermore, the population density has always 
been relatively low: Estonia exceeded one million inhabitants only at the 
beginning of this century, and the country is 45,200 km2• In the distant past, 
therefore, very few people had any direct experience with Estonian mires. 
Perhaps, they were the place of sorcerers and witches looking for medical herbs. 

The potential of Estonian mires was not overlooked by farmers, especially 
in the western, central, and north-eastern parts of the country where mires 
occupy up to 40% of the surface area. With more than one million ha of mires 
(22% of the total surface area of the country), many Estonian farmers dreamt 
of the agricultural potential of drained peatlands. This dream has been around 
for centuries, and to some extent, is still present today. Dreams are also 
probably the main reason for the increasing interest in mire conservation. 
Surely there is enough arable land for agricultural production that mire exploi
tation is unnecessary. 

At least four periods of Estonian mire conservation can be distinguished: 

1. 1920 to 1940, with mire conservation catalyzed by the need to protect birds, 
2. 1940 to 1955, a lethargic period with extensive mire drainage, 
3. 1955 to 1968, the renaissance, with mire conservation driven by the need to 

protect both birds and plant species, and 
4. 1968 to 1992, the active, successful period of significant achievement, during 

which time about 15% of the total mire area became protected. 



4.9.1 1920 to 1940: the birth of the idea of mire conservation 

The first attempts to ameliorate the mires in Estonia were made in the 1830's 
(V ALK 1988). In Kuramaa, for example, the post of peat inspector was formed 
in 1832. The Baltic Peatlands Improvement Society was formed in 1908 for the 
utilization of peatlands on a scientific basis. In central Estonia the Tooma 
Peatland Experimental Station was organized in 1910. In the same year, the first 
nature conservation area for ornithological purposes was formed on Vaika 
Islands. 

In 1918 the Estonian Republic was established and the Independence War 
ended in 1920. 

In 1923 in the Nature Conservation Section of the Estonian Naturalist's 
Society, the first Estonian palynologist, Paul Thomson, made a report entitled 
"Nature conservation and the investigation of homeland bogs" (MASING 1975). 
This was probably the very first attempt to discuss mire conservation in Estonia. 
The text of the paper has disappeared, but, considering Thomson's training in 
botany, the discussion was most likely about the protection of plant species. 

In 1929 the Nature Conservation bill was presented to the government, but 
not accepted into law. The next bill was accepted by the National Parliament and 
the Nature Conservation Law came into operation in 1935. The Ratva bog 
(1,109 ha) became the first State Nature Conservation Area and was formed in 
1938: The main goal at this site was to protect the nesting place of eagles. During 
this period mire conservation served only ornithological aims. This is not 
surprising - after all, the mires are the only nesting and foraging habitats for 
certain rare bird species (MASING 1988). The idea of protecting mires for their 
intrinsic value was not an matter of discussion at all- there were enough mires. 
Fortunately, there was very little money to carry out extensive mire drainage 
during this period. 

By 1940, some 47 different kind of natures reserves had been founded. 

4.9.2 1940 to 1955: the lethargic period in nature protection 

In June 1940, Estonia was invaded by the Soviet Army and the communist 
period in our history began. In autumn of 1940, all nature conservation areas and 
reserves were abolished: and the idea of nature conservation annihilated. 

After the War, people's attention turned to restoration, to whatever extent 
the communist terror would allow. 

Either induced by the euphoria of military victory or because of the need to 
lift the material wealth of its peoples, the concept of "improving Nature" 
became the official policy of the Soviet Union. At that time the slogan which was 
famous was "We don't wait for alms from nature, we'll take them ourselves". In 
Estonia, the main result of this policy was the exploitation of mires and 
paludified areas. Only recently, Estonian television showed a newsreel from 
1951. In one scene geologists with their peat samplers were trekking across a 
mire, with the host of the programme informing the audience that scientists 
were going to "correct the defects" of Nature! 

Extensive amelioration of mires began; each year about 45,000 ha were 
drained for agriculture and 20,000 ha for forestry. The result was that about 28 % 
of our mires were drained: 15 % for forestry, 12 % for agriculture and 1 % for peat 
extraction (VALK 1988). 

At the same time, rather intensive mire investigations started. About 100 
specialists - biologists, geographers, geologists, foresters, agricultural special
ists - graduated between 1950 and 1960. 
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4.9.3 1955 to 1968: renaissance of the nature conservation idea 

Three years after Stalin's death in 1952, the Estonian Nature Conservation 
Commission was created. One of the most important objectives of the Commis
sion was the preparation of the Nature Conservation Law. 

At that time, state policy ignored nature conservation. In order to work 
successfully for nature, a person needed to have the following characteristics: 
1. an active membership of the Communist Party, displaying loyalty to the 

System, 
2. a "clean" background, not only lacking an interest in "nationalism", but with 

devotion to the idea of a pannationalistic Soviet State, and 
3. an enormous amount of energy. 

That kind of person was ornithology professor E. Kumari, and it was mainly 
because of his efforts that the Nature Conservation Law was adopted by the 
Estonian Parliament in 1957. It was among the first of its kind in the former 
Soviet Union. 
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Fig. 4.9.1. Protected mires in Estonia. 
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Four State Nature Reserves were organized, two of which were mire areas: 
Nigula, an area of2,730 ha, of which 2,324 ha is made up of mires, and Viidumae, 
with 80 ha of mires in a total area of 593 ha. The mire at Nigula is a typical western 
Estonian plateau-like bog, and one of the favourite mires of Prof. Kumari. The 
mire at Viidumae is a spring fen, with endemic Rhinanthus osiliensis (Roun et 
Saars.) Vassilez and some other rare plant species are found there. Other mires 
were also protected: Muraka bog (12,000 ha); Natsi bog (10,000 ha); the Nehatu 
mire of 410 ha, with Cladium mariscus on approximately 100 ha; and the 
Siniallika spring fen of 2 ha (cf. Fig. 4.9.1). 

During this same period a young man named Viktor Masing, whose 
background was not "clean", began working toward the same goals using a 
different approach. He organized multidisciplinary, integrated studies of the 
Endla mire complex involving more than 30 mire specialists with investigations 
carried out over several years. The combination of such intense, diverse 
scientific activity devoted to the study of mires is probably one of the main 
reasons for the rebirth of mire conservation after 1968. 

4.9.4 1968 to 1992: victory, more than 15% of Estonian mires protected 

In 1968 a special issue of the journal "Eesti Loodus" (Estonian Nature) was 
devoted to mires. Twenty-six thousand copies were printed. In 1970, the 
European Nature Conservation Year, Prof. V. Masing initiated 3 years of 
discussions about the value of mires, the need for their conservation, and their 
loss by drainage. During that time the circulation of the journal "Eesti Loodus" 
rose to 35,000 copies. 

The main outcome of the discussions was the removal of bogs from the list 
of amelioration and afforestation projects. Perhaps even more important, the 
need to protect mires was admitted by high-level government administrators. It 
was probably the first time during the Soviet period, that public opinion had a 
certain influence on nature protection (JOOSTEN and BEETS 1993). 

It is important to realize that the argument understood by administrators 
was that mire drainage resulted in diminished drought resistance of agricultural 
lands. The cranberry crops were also decreasing remarkably. This is especially 
significant in Estonia, where cranberries are picked by everyone - including 
ministers - every autumn. 

With hindrances now eliminated, the government (Ministry of Forestry and 
Nature Conservation) ordered the study "The list of wetlands needing protec
tion in Estonia". On the basis of that study the Estonian government ruled 
(21.05.1981) that mires possessing hydrological, recreational, scientific and 
educational significance be conserved. As a result, 30 mires with a total area of 
1221.9 km2 were protected (MASING 1984). Four years later (1985), one pro
tected mire area became the Endla State Nature Reserve (8,l62 ha). 

During the last decade, there have been several mires taken under protec
tion at the district level. In this way, the overall number of protected mires is 69 
with a total area of 156, 339.7 ha. This represents some 15% of Estonian mires 
or 22% of the intact mires. Today, there are discussions to organize three new 
State Conservation Areas (mostly based on mire conservation areas). However, 
the status of mire conservation areas is not yet guaranteed: the lands taken away 
by the Soviet Union are now being given back to the original owners. The 
problem of status quo for protected areas has not yet been legislated. 

For a complete reference list refer to Chapter 9. 
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4.10 Distribution and characteristics of mires in Wigry National Park 
in northeastern Poland 
Tadeusz Andrzejczyk 

4.10.1 Introduction 

In Poland, mires cover about 1.3 million ha or 4% of the land surface. Most of 
them (81.7%) occur in the northern part of Poland in the coastal area and in 
young, former glaciated terrains (Fig. 4.10.1. A). Wigry National Park is used as 
an example of mire occurrence and their variety in postglaciallandscapes. 

Wigry National Park (WNP) lies in the Suwalki lakeland in north-eastern 
Poland. The park is situated on an area of the Vistulian glaciation in the zone 
of the end moraine. The total area of WNP is about 15,000 ha of which 66 % is 
occupied by forests dominated by pine and spruce, 19% by water (in the central 
part of the park lies the main lake complex of Wigry), 15% by meadows, 
pastures and arable land, mires and other land uses. The aim of the park is to 
protect and conserve Lake Wigry and its natural surroundings (Fig. 4.10.1. B). 

4.10.2 Number, size and location of mires 

There are at least 105 mires in Wigry National Park. Various types of mires are 
included, for example wooded and open fens and raised bogs. Their total area 
is 1,210 ha, which accounts for about 10% of the whole land area of WNP. The 
area of individual mires varies from 0.30 to 170 ha, with small ones predominat
ing (up to 10 ha). The distribution of mire sizes is as follows: 

up to 

over 

10.0 ha 
10.1 - 50.0 ha 
50.1 - 100.0 ha 
100.0 ha 

-79 
-21 
-3 
-2 

Most of the mires belong to fens and transitional bogs. Raised bogs occur in 30 
basins, but in most of them they form mire complexes together with fens. 

In Wigry National Park mires mostly occur in three topographic situations 
(Fig. 4.10.1): 

1 in depressions lacking outflow lying in the moraine area; 
2 in the area of lakes; 
3 in the river and stream valleys. 

4.10.3 Mire vegetation ofWigry National Park 

According to SOKOLOWSKI (1988), the vegetation of open and wooded mires in 
WNP is represented by 38 associations. These include 3 associations from the 
Oxycocco-Sphagnetea class, 6 from the Scheuchzerio-Caricetea class and 23 
from the Phragmiti-Magnocaricetea class. The forest communities are repre
sented by 2 associations from the Vaccinio-Piceetea class and 2 from the 
Alnetea glutinosae class. 

The origin and development of mires in this group are connected with stagnant, 
near surface ground-water and with small, dystrophic lakes (topogenous mires). 
Wooded fens usually occur under these conditions. The most common are pine 
(Vaccinio uliginosi-Pinetum), spruce (Sphagno girgensohnii-Piceetum) and 
birch (Betuletum pubescentis) fens. In some basins there are also willow bushes 
(Salicetum pentandre-cinereae). Well-formed raised bogs are rarely found; 
they are nearly always covered with a more or less compact stand of pine (Pinus 
sylvestris) or birch (Betula pubescens and B. pendula). The most common 
association of these wooded raised bogs is Ledo-Sphagnetum magellanici. Very 
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Fig. 4.10.1. Distribution of mires in A: Poland (modified from JASNOWSKI 1975) and in B: Wigry National Park (modified from SOKOLOWSKI 1988). 
1 Fens >200 ha; 2 Raised bogs >100 ha; 3 Mire; 4 Forest; 5 Arable land; 6 Lake; 7 River; 8 Road; 9 Boundary of Wigry National Park; 10 Village. 
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often these bogs, placed in a central part of the basin, are surrounded by pine 
fen Vaccinio uliginosi-Pine turn sylvestris. In north-eastern Poland and western 
Belarus, bogs are readily overgrown with pine and a layer of dwarf shrubs such 
as Ledum palustre and Vaccinium uliginosum (KULCZYNSKI 1949; MATUSZKIEWICZ 
1952). The reason for the better growth of trees on the wooded raised bogs is the 
longer, more pronounced dry periods of the more continental, less temperate 
climate. In Wigry National Park a process of transformation of open fens and 
bogs into wooded ones can be easily observed. 

Raised bogs and fens have often resulted from the filling of dystrophic lakes. 
The process of terrestrialization of the dystrophic lakes of Wigry National Park 
was investigated by SOBOTKA (1967). In this study, these lakes were classified 
into three groups: 

1 Lakes subject to overgrowth by the associations Myriophyllo-Nupharetum, 
Scirpo-Phragmitetum, Salici-Franguletum, Carici elongatae-Alnetum. These 
lakes are only overgrown to a small extent. 

2 Lakes which, besides the above mentioned communities, also have associa
tions building the Sphagnum mat contributing to overgrowth: Caricetum 
limosae, Rhynchosporetum albae, Sphagnetum magellanici and Vaccinio 
uliginosi-Pine turn. 

3 Lakes overgrown exclusively by associations forming the Sphagnum mat: 
Caricetum limosae, Sphagnetum magellanici and Vaccinio uliginosi-Pinetum 
(Fig. 4.10.2). 
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Fig. 4.10.2. Distribution of vegetation belts on Sphagnum mat in dystrophic lake (modified from SOBOTKA 1967). 
1 Belt with predominant Carex limosa; 2 Belt with dominating Rhynchospora alba; 3 Belt of Sphagnetum magellanici; 4 Swamp forest with pine. 
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The overgrowth of lakes occurs simultaneously from the littoral, from the 
bottom, and from the floating tufts of Sphagnum detached from the mat. The 
most active process is the overgrowth from the littoral to which the Sphagnum 
mat contributes (SOBOTKA 1967). In very wet sites situated in areas where lakes 
have recently beenterrestrialized, the Rhynchosporetum albae association 
with Calliergon straminellln and the Sphagno-Caricetum rostratae association 
with Carex rostrata, Sphagnllm reCllrvum and other species from the Oxycocco
Sphagnetea and Scheuchzerio-Caricetea fuscae classes are found. In these 
conditions, open mires are sometimes surrounded by Sphagno-Betuletum 
pubescentis wood or Salici-Sphagnetum bushes. The first association is built by 
birch and some pine in the tree layer, Salix cinerea and S. aurita in the shrub layer 
and Eriophorum vaginatum, Carex lasiocarpa, Menyanthes trifoliata, Sphag
num palustre, S. flexllosum and others in the herb and moss layers. The second 
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Mires in river valleys 

is built by Salix rosmarinifolia, S. cinerea, S. nigricans, S.livida, Betula pubescens, 
Pinus sylvestris and species from Oxycocco-Sphagnetea and Scheuchzerio
Caricetea fuscae class. 

Fens placed in marginal parts of moraine areas are often influenced by 
moving ground-water (soligenous fens). In this environment, spruce and alder 
fens occur. On very wet spring mires (in Wiatroluza valley and Sarnetka mire), 
the Caricetum rostratae association (variant with Epipactis palustris) from the 
Magnocaricion alliance and the Drepanoclado-Caricetum limosae association 
from the Rhynchosporion albae alliance are represented. Some rare and relic 
species (e.g. Epipactis palustris, Saxifraga hirculus, Carex limosa, C. dioica, 
Drosera rotundifolia, D. anglica, Homalothecium nitens, Cinclidium stygium, 
Meesia triquetra, Scorpidium scorpioides, Calliergon trifarium, Paludella 
squarrosa) are found here. 

Another type of mire exists in WNP which is formed during the aging process 
of larger lakes. These are limnogenous mires. They develop in shallow parts of 
eutrophic lakes, which fill in from the bottom. Today's numerous lakes forming 
the Wigry lake complex have developed from one former lake. It was divided 
by the continous process of shallow midlake and shore filling by gyttja, reed and 
sedge peat. 

The most common communities in the first phase of evolution of this mire 
type are: Phragmitetum communis, Typhetum angustifoliae, Eguisetum limosi, 
Cladietum marisci, Thelypteridi-Phragmitetum, Caricetum rostratae. The sec
ond phase of mire evolution is connected with alder or alder-birch-pine wood, 
sometimes also with willow bushes. 

On the extended mire situated on the lake shore of Wigry, the Caricetum 
lasiocarpae association (typical variant) from the Caricion lasiocarpae alliance, 
with a moss layer built mainly by Scorpidium scorpioides and Drepanocladus 
revolvens, occurs. In some bays filled with peat, the Car ice turn diandrae and 
Caricetum chordorrhizae communities from the Caricion lasiocarpae alliance 
occur. The first of them is abundant in Carex diandra, Menyanthes trifoliata, 
Potentilla palustris, Equisetum limosum and Galium palustre in the herb layer, 
and in Calliergonella cuspidata and Calliergongiganteum, Drepanocladus revol
vens and Bryum pseudotriquetrum in the well-developed moss layer. The 
second association is abundant in Carex chordorrhiza, Carex lasiocarpa, Menyan
thes trifoliata and species from the Oxycocco-Sphagnetea class. In this topo
graphic location, the Drepanoclado-Caricetum limosae association also occurs. 

The origin and development of mires in river valleys is connected with river 
waters (fluviogenous type). They occur along the river beds, within the reach of 
surface floods and adjacent areas. One of the biggest complex mires of this type 
is located in Czarna Hancza valley (between the village of Sobolewo and Lake 
Wigry). Reed and sedge swamps occur in places lying close to the river bed. They 
are usually built by the Caricetum gacilis, Caricetum acutiformis, Caricetum 
elatae, Caricetum rostratae and Caricetum caespitosae associations. In more 
distant areas, these communities are replaced by willow bushes and alder fens. 
In other marginal places in the valley, spruce and birch fens occur. 

4.10.4 Mire conservation problems in Wigry National Park 

In recent years a marked decrease has been recorded in the ground-water level 
in Wigry National Park as well as in Poland as a whole. This is due to less 
precipitation (450-650 mm per year) and bad water management (drainage) in 
areas adjacent to the park. This also results in the acceleration of forest 
succession in the mires. The main mire conservation problem in the park is to 
stop or reduce this process. 
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Fig. 4.11.1. Distribution of spring complexes 
in relation to the geomorphological structure 
of western Pomerania (modified from 
WOLEJKO 1991; geomorphologymodified from 
AUGUSTOWSKI 1977). 

332 

In WNP, all mires are subject to protection (many of them are under strict 
protection in nature reserves). However, there is an urgent need to find some 
form of management and active conservation to preserve the valuable mires 
(with their rare communities) from disappearing due to forest succession. 
For a complete reference list refer to chapter 9. 

4.11 Conservation of spring mires in western Pomerania, Poland 
Leslaw Wolejko 

Spring fens constitute less than 1 % of the mire area of Poland. They are 
unevenly distributed, and are found in significant numbers only in the glaciated 
terrains of the Pomeranian Lakelands and in the mountainous regions of 
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Fig. 4.11.2. Typical geomorphological forms 
of springs in western Pomerania. A Erosion 
ravine; B Spring terrace; C Erosion circus 
with spring fen; D Sloping (peatless) spring 
mire; 1 Peat; 2 Spring; 3 Water; 4 Contour line 
of eroded slope. 
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southern Poland (JASNowSKI 1975; cf. Fig. 4.10.1. A). In western Pomerania they 
are found most frequently on the borders oflarger geomorphological structures, 
such as marginal moraines, sandurs and valleys (Fig. 4.11.1). 

Spring mires are usually small, sloping peat bodies within larger spring 
complexes consisting of elements such as spring outflows and pools, erosion 
cirques, etc. The spatial relationship between these elements depends on the 
balance of erosion and accumulation processes, which in turn are related to the 
position in the landscape and amount of the discharging water (Figs. 4.11.2 and 
4.11.3). 

According to hydrogeochemical Classification Schemes (Succow 1988), 
most spring mires in the region belong to the eutrophic-calcareous type. Their 
natural vegetation consists of spring alderwoods (mainly Cardamino-Alnetum 
glutinosae; Fig. 4.11.4), tall sedge communities (Magnocaricion) interspaced 
with vegetation of the Montio-Cardaminetea class and Sparganio-Glycerion in 
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Fig. 4.11.3. Spring waters often cause inten
sive erosion and sorting of differentiated 
morainicmaterial. This creates microhabitats 
for bryophytes (Photo by L. Wolejko). 

Fig. 4.11.4. Springs supply forested sloping 
spring mires (Photo by L. Wolejko). 

Fig. 4.11.5. Vegetation in spring outflows: 
Cardamine amara and Cratoneuron filicinum 
(Photo by L. Wolejko). 
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Fig. 4.11.6. An example of resilience of spring 
ecosystems: a drainage ditch in a spring mire 
overgrown with indigenous spring vegetation; 
Cardamine amara and Scrophularia umbrosa 
(Photo by L. Wolejko). 

Fig. 4.11.7. Regeneration process in the once 
utilized eutrophic spring fen. Succession 
from wet meadows through tall sedges to 
willow shrubs and spring alderwood (Photo 
by L. Wolejko). 

Fig. 4.11.8. Mowing allows the survival of rich 
orchid populations in the upper part of a 
legally protected sloping spring fen (Photo by 
L. Wolejko). 
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spring outflows and watercourses. A striking feature is the abundance of small 
bryophytic communities within the complexes (Fig. 4.11.5). Places drying out 
due to autogenic processes tend towards Alno-Padion associations (WOLEJKO 
1991). 

The majority of Pomeranian spring complexes have undergone utilization 
trials, mostly for forestry or grassland use, preceded by attempts at drainage. 
However, both the natural resilience of these systems (cf. Fig. 4.11.6) and 
historical changes (e.g. population decrease) have resulted in the regeneration 
of several of them (Fig. 4.11.7). On the other hand, several extensively utilized, 
permanently wet, calcium-rich mires support interesting meadow vegetation 
(Calthion, Caricion davallianae) with many rare and endangered species 
(cf. Fig. 4.11.8). 

Landscape ecological investigations have shown that the ground-water 
supplying spring mires in Pomerania may simultanously originate from several, 
often distant sources (WOLEJKO et al. 1993). In some countries (e.g. Germany), 
the principles of nature conservation include preservation of all springs and 
their relevant catchment areas (e.g. KAULE 1986). The extent of the conserva
tion zone should be calculated using hydrological formulas (EGGELSMANN 1980). 
Such measures can not yet be applied in Poland due to economic and practical 
reasons. In particular, a complete mire inventory and satisfactory legislation are 
still lacking. Thus, at present, the only solution is to use the existing system of 
nature protection: nature reserves, national parks and landscape parks. Several 
spring mires in western Pomerania have been selected for protection as nature 
reserves and projects have been submitted to local authorities. For each area, 
a proposal of safeguards as well as methods of active conservation (such as 
mowing of meadow areas, damming outflow to raise the erosion base, etc.) have 
been prepared. 

For a complete reference list refer to Chapter 9. 

4.12 The IPCC PeatIand Education Programme 
Catherine A. O'Connell 

4.12.1 Introduction 

The Irish Peatland Conservation Council (IPCC) continues to highlight the 
threats to peatlands and the need for their conservation through our work and 
campaigns. Although the campaign is gaining in momentum and strength, 
education must continue to remain a priority if conservation is to be successful 
in the long term. 

Our peatland education programme is not limited by the IPCC's conserva
tion campaign. The materials produced are carefully balanced to address all of 
the issues involved. By providing this material, teachers can help to lay the 
foundations for their pupils to make informed decisions on heritage conserva
tion, the management of natural resources and the protection of the environ
ment. The IPCC has a strong base to work from in terms of skills, experience and 
resources. Using our comprehensive peatland education pack we can target 
schools as a matter of priority because it is there that we will reach young people 
and teachers. Experience has shown that it is not enough to make educational 
materials available. Training in the use of new materials is essential. Many 
teachers are apprehensive due to inexperience in the treatment of practical 
work and in the presentation of peatlands as a learning resource. 



4.12.2 The Irish Peatland Conservation Council 

The recognition of the rapid decline in the land area of Irish bogs worthy of 
conservation led to the formation of the Irish Peatland Conservation Council 
(IPCC) in 1982 (IPCC 1986; DOYLE 1990). The principal aim of the IPCC is to 
ensure the conservation of a representative example of Ireland's bogland 
heritage. The IPCC works towards achieving this goal through lobbying, 
education and publicity, fundraising, site monitoring and management and 
conservation (IPCC 1989, 1992; Foss and O'CONNELL 1992). 

The IPCC is a non-governmental organization that is funded by subscrip
tions from private individuals. Additional funding for IPCC education and 
conservation programmes is sought from companies, grant awarding bodies and 
government departments. 

4.12.3 Irish Peatland Protection Programme 

In 1987 the Irish government made a commitment to protect 10,000 ha of raised 
bogs and 40,000 ha of blanket bogs (TREACY 1990). This conservation target 
represents 4% of the original unmodified area of peatland in Ireland which 
amounted to 1,178,798 ha (HAMMOND 1979). To date the area of raised bog 
protected is 2,159 ha and the area of blanket bog protected is 16,041 ha. The 
government completed its inventory surveys of raised and blanket bogs which 
showed that there has been a 94 % loss of raised bog habitat and an 86 % loss of 
blanket bog habitat due to turf extraction, afforestation, drainage and overgrazing. 
No inventory survey of fens has yet been undertaken in Ireland and no 
conservation target has been set. 

Most of the sites worthy of conservation recorded in the IPCC's Policy 
Statement and Action Plan (IPCC 1992) are in private ownership. The govern
ment's nature conservation agency, the National Parks and Wildlife Service, is 
severely hampered by an inadequate peatland acquisition budget and staff to 
undertake negotiations with landowners. As a result, there is a real threat that 
the bogs that should be protected may become extinct before the year 2000 
(RYAN and CROSS 1984; CROSS 1989, 1990a and 1990b; Foss 1991). 

4.12.4 IPCC's Peatland Education Programme 

Since the formation of the IPCC, the organization has always recognized the key 
role that education can play in changing attitudes and behaviour towards our 
natural peatland heritage. 

The IPCC, as an organization, has a narrow brief in terms of environmental 
conservation. It was this fact that allowed us to build education into our 
conservation campaign, which has been one of our most successful areas of 
activity in the past seven years. 

The objectives of the IPCC's Peatland Education Programme are: to 
increase knowledge, understanding and awareness of peatland heritage conser
vation, the management of national resources and environmental awareness; to 
promote active participation of the individual in the conservation of peatlands, 
the protection of the environment and the prudent and rational use of natural 
resources. 

Our education programme draws a distinction between formal, in-school 
education and informal, out-of-school education, and the need to make provi
sion for both types in planning educational activities. 
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In the long term, the IPCC are convinced that formal education will bring 
about a positive attitude to the environment and peatland conservation. There
fore, schools are a priority for action because they are places where all young 
people can be reached. Teachers are the key to getting the conservation 
message across to young people. Their success in changing attitudes and 
behaviour towards the environment, and in particular towards peatlands, is 
dependent on the availability of educational materials and resources. In addi
tion, these tools must be presented in such a way as to stimulate and challenge 
the intellect of young people. To assist teachers and students in this process, the 
IPCC have researched, developed and published a wide range of educational 
materials including the Peatland Education Pack (O'CONNELL 1992), Bogs in 
the Classroom (O'CONNELL 1991), Discovering the Wild Boglands Video, the 
Bogland Wildlife Wall chart and a range of other useful publications. All IPCC 
Education materials are produced from direct classroom work with teachers 
and have clear links with the school curriculum. 

Formal education is an important part of the IPCC's education programme 
but our work in this area cannot be successful if the public at large remains in 
ignorance of the need for and practice of environmental protection. The IPCC 
Education programme also uses any learning opportunities that stimulate 
interest amongst the general public and encourages them to learn more about 
peatlands. For example, we regularly publicize current issues in bog conserva
tion in our magazines Peatland News & Portach. We organize poster and 
photograph competitions and promote a responsible attitude towards the use of 
our peat resources. The first Guide to Irish Peatlands (O'CONNELL 1987) as well 
as several visitor guides to peatland nature reserves have been published. An 
exhibition, "The Wild Beauty of Bogs", has been produced which tours the 
country and we also provide awareness walks, conservation work camps and 
weekend study courses. Full details of our conservation and education cam
paigns over the past 10 years was recently published in "Our Story" (Foss and 
O'CONNELL 1992). 

4.12.5 The Peatland Education Pack 

The development of a Peatland Education Pack for use in schools was one of the 
most ambitious education projects undertaken by an environmental organiza
tion in Ireland. The lack of ma terials for teachers focusing on pea tlands was the 
central issue that led the IPCC to propose the development of the Peatland 
Education Pack for school use. It was hoped that such a move would help to gain 
the widespread acceptance and use of peatlands as a teaching resource in 
education. 

We recognized that bogs were a tremendous educational resource that had 
been largely undiscovered. The education potential of peatlands was seen not 
just to be important in obvious school subjects such as science, history and 
geography, but also in art, and in the teaching of languages such as English and 
Gaeilge. 

The project commenced in 1989 and was completed with the publication of 
the Peatland Education Pack in 1992 (O'CONNELL 1992). There were three 
phases to the project: Research and Development, In-School Trials and Evalu
ation, and Publication. The project was co-ordinated by the IPCC's Education 
Officer. 

The research and development phase was undertaken by a Steering Com
mittee of fourteen which included teachers from schools with six different 
subject backgrounds, members of the IPCC, and the Department of Education. 
The Steering Committee took the peatland information provided by the IPCC 
in its raw state, and moulded and transformed it into a format that could be used 
in the classroom with students. A draft version of the Peatland Education Pack 
was produced and included teaching modules in six different school subjects: 
History, Geography, Science, English, Gaeilge and Art, Craft and Design. The 
pack was aimed at students from 11 to 16 years in post-primary schools. 



Fig. 4.12.1. The Peatland Education Pack pro
duced by the Education Department of the 
IPCC for use in schools. The pack contains 6 
teaching modules in the following subjects: 
Science, Geography, History, English, 
Gaeilge, and Art, Craft & Design and are 
relevant to secondary school curricula (Photo 
byP. Foss). 

Particular attention was paid to ensuring that the materials contained in the 
modules met requirements of the Department of Education school syllabi in 
those subjects. The research and development phase involved several meetings, 
extensive reading, discussion and field courses, over a twelve month period 
before the draft Peatland Education Pack was ready for school evaluation in 
autumn 1990. 

The second phase of the project was to evaluate the draft Peatland Educa
tion Pack in schools. With this in mind, the IPCC selected, by survey, 27 schools 
to evaluate the material. Over 100 teachers were involved, and tested the 
materials with their students over one school term. 

The results of their evaluation were considerable; it took six months to 
implement their recommendations in the six different modules included in the 
pack in preparation for publication in 1992. 

The Peatland Education Pack is a comprehensive teaching package focus
ing on peatlands. The pack looks at peatlands, their unique wildlife and heritage, 
and their conservation and development problems. The themes presented not 
only apply to peatlands, but embrace much wider environmental concerns and 
issues. Although written primarily to meet the requirements of the Junior 
Certificate Syllabus (for 11 to 16 year olds), the ma terials ha ve been successfully 
used with transition year (16 years), senior biology A level (16 to 18 year olds) 
and GCSE Ecology and Environmental Education (11 to 16 year olds). The 
materials can also be adapted for use with primary school students (under 11 
years). 

Each subject module is fully illustrated, contains information on teaching 
methods and approaches that can be used both in the classroom and in the field. 
It also includes work sheets for students which are possible to photocopy, a full 
resource pack and identification charts. Field studies activities, case studies, 
school surveys, games, interviews, role play, comprehension, photograph explo
rations, model making and a variety of other techniques are used to engage the 
intellect of young people in questioning, discussion, analysis and decision 
making: they challenge as well as inform. 

The Peatland Education Pack aims to provide an in-depth educational 
experience that will endow young people with a caring attitude that will ensure 
the survival of our unique peatland habitats and their heritage. 

The pack is accompanied by two other publications, both of which are strong 
stimuli for classroom work with young people. These are the Bogland Wildlife 
Wall chart which the IPCC commissioned from Gordon D'Arcy, and the 
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Fig. 4.12.2. Training teachers in the use of 
the IPCC's education materials is essential 
to ensure that peatlands are successfully 
introduced in classroom studies (Photo by 
C. O'Connell). 
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Discovering the Wild Boglands video. We were privileged to receive the film 
from Eamon de Buith~ar, Ireland's leading wildlife photographer and film
maker, to use in the preparation of an IPCC video with a strong conservation 
message. The video has been available for school use since 1990, and has proven 
to be one of our most important educational tools because of its superb quality 
and strong visual imagery. 

Uptake of the Peatland Education Pack has been very encouraging in its 
first six mon ths since publication. Sixty new schools and 30 education centres in 
Ireland and the United Kingdom have been actively using and promoting an 
awareness of peatlands through the use of the pack. 

4.12.6 Teacher Training Courses 

Our experience has shown that it is not enough to make educational materials 
and resources available, although this is very important. We must actively 
encourage teachers to make use of the materials. The IPCC organizes an annual 
series of teacher training courses where groups of teachers are shown how to use 
the bogs in their locality to teach environmental education. The course format 
includes an illustrated lecture on bogs, field excursion, workshop and discus
sions on the wildlife, formation, history and conservation of bogs. A full 
information pack and resources are provided for all teachers which allow them 
to introduce bogs to their students following the course. On average the IPCC 
trains 125 teachers annually. 

4.12.7 The Future 

The IPCC are now looking at the primary school curriculum and seeking 
innovative ways of introducing peatland studies for primary school children 
(8 to 11 years). Teachers will be an important inspiration in the research and 
developmen t of ma terials to be included in a Primary Proj ect Pack. Work on this 
project has already commenced and the Project Pack is likely to be available in 
1994. 

At the senior student level (16 to 18 years), the IPCC have embarked upon 
a project to develop resources with teachers in the Republic and Northern 
Ireland to teach bog ecology. 

The IPCC would like to acknowledge and thank the following members of the 
Steering Committee for the Peatland Education Project: David Nash, Helen 
Grogan, Peter Foss, Sue Enright, Brian Dornan, Sean Conroy, Laurene Barry, 
Andrina Wafer, Geraldine Walton, Conrad Reina, ChristinaFox, Sarah O'Neill, 
Paul Curry and Maire Ni Fhinneadha. 

The IPCC would like to thank the following sponsors of the Peatland 
Education Pack: Department of Education, the National Heritage Council, 
Bord na M6na, the World Wide Fund for Nature the Netherlands, the Wildlife 
Service of the Office of Public Works, Bord na Gaeilge, Praeger Committee of 
the Royal Irish Academy, Department of the Environment, and the British 
Ecological Society. 

For a complete reference list refer to Chapter 9. 



4.13 Rich fens in Norway: a focus on hay fens 
Asbj0mMoen 

4.13.1 Definitions 

The term rich fen (rikkarr) was introduced by the Swedish ecologist E. DU RIETZ 

in 1942 (SJORS 1985), and the term was at once used by his students and later by 
most of the botanists in Fennoscandia. The terminology here follows SJORS 
(1948, 1983; cf. also MOEN 1990). 

Mire vegetation is subdivided into two main types: ombrotrophic (or bog) 
vegetation that receives only atmospheric (ombrogenous) waters, and minero
trophic (or fen) vegetation that receives an additional water supply from the 
mineral soil. All fens are minerotrophic. They are subdivided into poor fen, 
intermediate fen, moderately rich fen and extremely rich fen. The units are 
defined by the species composition. This floristic data simply reflect the chemi-

Table 4.13.1. Schematic representation of the occurrence of main plant species of the boreal mire 
vegetation of central Norway, arranged according to the raised bog - poor fen - rich fen vegetation 
gradient (modified from MOEN 1990). 

Species group 

Melampyrum pratense, Rubus chamaemorus, Calliergon stramineum, Cephalozia spp., 
Cladopodiellia fluitans, Dicranum affine, D. leioneuron, Drepanociadus f/uitans, 
Gymnocolea inflata, Mylia spp., Sphagnum balticum, S. capillifolium, S. compaclUm, 
S. cuspidatum, S. girgensohnii, S. lindbergii, S. magelianicum, S. majus, S. rubelium, 
S. russowii, S. tenelium. 

2 Carex paucif/ora, Eriophorum vaginatum, Rhynchospora alba, Scheuchzeria palustris, 
Vaccinium spp., Aulacomnium palustre, Sphagnum f/exuosum group, S. imbricatum, 
S. papillosum, S. pulchrum. 

3 Andromeda polifolia, Carex limosa, Drosera anglica, D. rotundifolia, Erica tetralix, 
Huperzia se/ago, Myrica gale, Narthecium ossifragum, Vaccinium oxycoccos, 
Scirpus cespitosus. 

4 Carex curta, C. echinata, C. magelianica, C. rotundata, Cornus suecica, Juncus filiformis, 
Trientalis europaea, Sphagnum angermanicum, S. annulatum group, S. centrale, S. molie, 
S. riparium. 

5 Carex lasiocarpa, C. nigra, C. panicea, C. rostra ta, Equisetum f/uviatile, 
Eriophorum angustifolium, Menyanthes tri/oliata, Molinia caerulea, 
Potentilla erecta, Odontoschisma elongatum. 

6 Carex livida, .Viola palustris, Calliergon sarmentosum, Cinciidium subrotundum, 
Dicranum bonjeanii, Drepanociadus exannulatus, D. lUndrae, Sphagnum platyphylium, 
S. subfulvum, S. subnitens, S. subsecundum group, S. teres. 

7 Carex chordorrhiza, C. dioica, C. demissa, Equisetum palustre, Euphrasia frigida, 
Hammarbya paludosa, Juncus stygius, Pedicularis palustris, Pinguicula vulgaris, 
Rhynchosphora fusca, Scirpus hudsonianus, Selaginelia selaginoides, Succisa pratensis, 
Utricularia spp., Aneura pinguis, Drepanociadus badius, Paludelia squarrosa, 
Sphagnum contortum, S. warnstorfii. 

8 Parnassia palustris, Saussurea alpina, Tofieldia pusilla, Campylium ste/latum, 
Drepanociadus revolvens, Homalothecium nitens, Lophozia borealis, 
Plagiomnium ellipticum, Scorpidium scorpio ides. 

9 Bartsia alpina, Carex appropinquata, C. buxbaumii, C. flava, C. heleonastes, C. pulicaris, 
C. saxatilis, Crepis paludosa, Dactylorhiza incarnata, Eleocharis quinquef/ora, 
Eriophorum latifolium, Pedicularis oederi, Thalictrum alpinum, Triglochin palustris, 
Bryum pseudo triquetrum, Calliergon giganteum, C. richardsonii, C. trifarium, 
Calliergonelia cuspidata, Cinciidium stygium, Meesia triquetra, M. uliginonsa, 
Plagiomnium e/atum, Rhizomnium magnifolium, R. pseudopunctatum. 

10 Carex atrofusca, C. capillaris, C. capitata, C. hostiana, C. lepidocarpa, C. microglochin, 
Dactylorhiza incarnata subsp. cruenta, D. pseudocordigera, Juncus castaneus, J. triglumis, 
Gymnadenia conopsea, Kobresia simpliciuscula, Listera ovata, Salix myrsinites, 
Saxifrage aizoides, Schoenus ferrugineus, Catoscopium nigrilUm, Cratoneuron spp., 
Ctenidium molluscum, Fissidens adianthoides, F. osmundoides, Lophozia rlltheana. 
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Fig. 4.13.1. The regional vegetation of Norway (modified frolI1 MOEN 1987). 

342 



1 Atlantic raised bog region 
(incl. blanket bogs) 

\:::::::::::::::::j 2a Raised bog region, western type 
(incl. blanket bogs in upland areas S of Nordland) 

2b Raised bog region sensu stricto 

c::::::::J 3 Aapa mire region 
(sloping fens, flark fens, mixed mires) - 4 Alpine mire region 

1·.·.·1 5 Palsa mire region 

• : Palsa mires outside region 5 

() : Blanket bogs outside regions 1 and 2 

Fig. 4.13.2. Mire regions in Norway, preliminary map. 
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cal conditions of the mire. The rich fens differ from the poorer fens in both peat 
and water chemistry: the richer the fen, the higher the pH and Ca concentration 
of the waters, and the higher the per cent base saturation of the peats. 

Compared to poorer types of mires, rich fen units usually have a greater 
number of species. Exceptions are rich fen types of mud bottom and wet carpets 
which often have few species. Species groups defining the different units of the 
vegetational gradient from ombrotrophic to poor fen vegetation, and further to 
extremely rich fen, are shown in Table 4.13.1. No single species is characteristic 
of ombrotrophic vegetation, but a number of species (e.g. species of group 3) 
occur in both ombrotrophic and rich fen types. The rich fens have many 
characteristic species (groups 9 and 10) such as a number of Carex species, 
orchids and bryophytes. 

4.13.2 Regional variation 

In general, the vegetation of Norway, including the mires, varies along three 
main geographical gradients: from south to north, from the lowlands to the 
mountains, and from inland to the coast. A general survey of the regional 
vegetation of Norway (MOEN 1987) and a survey map ofvegetational zones and 
sections are shown in Figure 4.13.1. 

Figure 4.13.2 shows a map of the main mire regions of Norway based on 
the distribution of hydromorphological mire types (after Mo EN 1985), and the 
flora and the vegetation of the mires. 

4.13.3 Rich fen alliances in Norway 

There are considerable differences between the lowland rich fens of Norway 
(e.g. the nemoral and boreonemoral types) and the upland-alpine fens (e.g. 
northern-boreallow-alpine types). In the Norwegian phytosociological classi
fication system for mire vegetation (MOEN 1990, pp. 202 ff.), the extremely rich 
fen vegetation has been separated into two alliances according to the lowland
upland gradient. The Schoenion ferruginei alliance is characterized by ex
tremely rich lowland species, for example, Carex lepidocarpa, Epipacfis palllsfris 
and Schoelllls jerrugillells. The Caricion atrofuscae alliance is characterized by 
alpine species like Carex afrojllsca, C. microglochin and JlIl1CllS castaneus. In 
addition to these two alliances, rich fen vegetation of Norway is included in 
the following alliances (Tab. 4.13.2): Sphagno-Tomenthypnion, Caricion 

Ombrotrophic Minerotrophic vegetation (fen) 
vegetation 

Bog Poor fen 1 Intermediate Moderately 1 Extremely 
fen rich fen rich fen 

Sphagnion magellan~ariciOn Sph'gno- ~ Mire 
(Oxycocco-Pinetum) canescenti-nigrae Tomenthypnion Caricion margin 

~ 
atrofuscae/ 

Oxycocco-Empetrion/Oxycocco-Ericion I Schoenion Lawn 
Caricion tumidicarpae ferruginei 

Leuko-Scheuchzerion 
Stygio - Caricion limosae 

Carpet 
Mud bottom 

Caricion lasiocarpae 

Cardamino-Montion I Cratoneurion commutati 

Fig.4.13.3. The main mire and spring alliances in Norway,schematicaIly grouped along the three main vegetational gradients found in mires (modified 
from MOEN 1990). 
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Table 4.13.2. The rich fen alliances in Norway (cf. Fig. 4.13.3). The class Scheuchzerio-Caricetea 
nigrae includes two orders and altogether 8 alliances, 6 of which include rich fen vegetation marked 
with an asterisk (modified from MOEN 1990). 

Scheuchzerio-Caricetea nigrae (Nordh. 36) Tx. 37 

Ord.2.1: 

Ord.2.2: 

Scheuchzerietalia palustris Nordh. 36 

All. 2.1.1: Leuko-Scheuchzerion palustris Nordh. 43 

2.1.1a: Scirpo-Eriophorenion vaginati Nordh. 43 

2.1.1b: Cuspidato-Scheuchzerienion Nordh. 43 
Lawn communities (a) and carpets and mud bottoms (b) of 
ombrotrophic mires and poor fens. 

*All.2.1.2: Stygio-Caricion limosae Nordh. 36 
Carpet and mud bottom communities of intermediate - rich fens. 

*AII. 2.1.3: Caricion lasiocarpae Van den Berghen 49 
Tall-sedge, fen communities, including communities transitional to 
the Magnocaricion. 

Caricetalia nigrae (Koch 26) Nordh. 36 

All. 2.2.1: Caricion canescenti-nigrae Nordh. 36 
Mire margin communities of poor - intermediate fens. 

*All.2.2.2: Sphagno-Tomenthypnion Dahl57 
Mainly mire margin communities of intermediate - rich fens, most 
often forming a zone between the rich fen communities and the 
hummock vegetation. 

*All.2.2.3: Caricion tumidicarpae Rybnicek 64 
Lawn communities of intermediate - moderately rich fens. 

*All. 2.2.4: Caricion atrofuscae Nordh. 35 
Lawn communities of extremely rich fens in the northern boreal -
low alpine regions, mainly mire margin vegetation. 

* All. 2.2.5: Schoenion ferruginei Nordh. 36 
Lawn communities of extremely rich fens in the boreonemoral -
middle boreal regions. 

tumidicarpae, Stygio-Caricion limosae and Caricion lasiocarpae. Figure 4.13.3 
shows schematically the alliances grouped along the three main local mire 
vegetational gradients. 

4.13.4 Distribution of rich fens 

Poor fen vegetation covers most of the mire area of Norway. This is a result of 
the dominance of poor mineral soils .derived from the siliceous rocks (granites 
etc.) covering large areas. It is also due to the podzolic development and peat 
deposition under the influence of a cool, humid climate and an acid-producing 
vegetation. Rich fens only occur in areas of nutrient-rich soils. Areas of 
calcareous, readily-weathered types of bedrock in Norway are shown in Figure 
4.13.4. The largest part of this area is covered by the Cambro-Silurian bedrock, 
covering extensive areas of central Norway and extending northward. In 
addition, there are some smaller areas, for example the limestones and shales 
of the Oslo region. 
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Fig. 4.13.4. Distribution map of limestones and schists (black). The black dots indicate smaller outcroppings of the same rocks. 500 and 1,000 m 
contours are indicated (modified from FIEGRI 1960). 
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Fig.4.13.5. The percentage of the land surface 
covered by mires in the eastern parts of 
0stlandet (modified from MOEN 1990). 

Most of the older soil in Norway was swept away during the Ice Age, and the 
loose deposits play an insignificant role. The greatest areas of such deposits are 
found near Oslo, in J reren, and near Trondheim, where both marine and glacial 
deposits cover great expanses. The chemical composition of the loose deposits 
depends on the nature of the source rock, and most of the deposits are acidic. 
The marine deposits, however, with the inclusion of seashells, are often nutri
ent-rich. As a consequence, rich fens occur extensively in areas below the 
marine limit. 

The mires cover rather small areas in the nemoral, boreonemoral and 
southern boreal regions of Norway. Figure 4.13.5 shows the distribution of mires 
in the south-eastern part of Norway. In these regions most of the mire area is 
covered by the ombrotrophic vegetation. In areas of nutrient-rich mineral soils, 
rich fen vegetation is found mainly in laggs, fen soaks, at lake shores, etc. In the 
lowlands of southern Norway, nutrient -rich soils are mainly found in the vicinity 
of the main centres of population, a fact which explains why the rich fen areas, 
which are particularly suitable for cultivation, have been in danger of disappear
ing entirely from parts of the country. 

The largest areas of mires in Norway are found in the middle and northern 
boreal regions. Even in the more continental parts of Norway (as shown in Fig. 
4.13.5), the mires cover about one fifth of the land area. In more humid parts as 
in central Norway, the mires of these upland regions cover about one third of the 
land area. The upland regions have small areas of ombrotrophic vegetation, and 
the fen areas predominate. In the Cambro-Silurian bedrock districts, for exam
ple in central Norway, the rich fens cover extensive areas. 

Rich fens are at present protected in more than 100 mire nature reserves 
(altogether 216 mire reserves were established before January 1991). In addi
tion, a number of rich fens are protected in other types of nature reserves (e.g. 
wetland reserves) and in the national parks. 
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Fig. 4.13.6. Schematic representation of the 
changes in the productivity of the field layer 
induced by scything of the permanent 
quadrats, annually (lower curves) or bienni
ally (upper curves), over a period of 10 years 
at Ss;Slendet. Standing crop shown by thick 
lines, litter fraction shaded and biomass shown 
by thin lines. Data for the Carex lasiocarpa
Potentilla erecta-Campylium stellatum type 
of rich fen; included in the Caricion atrofuscae 
alliance. (100% = 300 glm' of hay, dried at 
80° C). 
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4.13.5 Hay fens at S0lendet nature reserve 

Rich fens were once cut extensively for hay in rural Norway. For hundreds of 
years, outlying lands were used as a source of hay and pasturage for domestic 
stock. In some parts of Norway (e.g. at S0lendet nature reserve in central 
Norway, cf. MOEN 1990), fens and grasslands were still being mown for hay in 
the traditional way up to and even after the Second World War. Experimental 
mowing by scythe commenced 18 years ago in some areas at S0lendet. The 
vegetation has since returned to a state of ecological equilibrium with scything 
as a prime ecological factor. Some main conclusions (after MOEN 1990): 

The dry matter yields of the field layer decreased during the first few years 
after scything was restarted (Fig. 4.13.6). In the quadrats scythed annually, the 
field layer yield after a few years had decreased to about one third of the first 
harvesting; and to about two thirds in the quadrats which were scythed every 
other year (Le. traditional haymaking of outlying areas). 
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Regular scything of fen and grassland communities leads to an overall 
reduction in shrubs (e.g. Betula nana, B. pllbescens, Salix spp.), dwarf shrubs, 
and the litter layer; the proportion of herbs is generally reduced, whereas the 
graminoides increase (Tab. 4.13.3). The pleurocarpous, prostrate bryophytes 
(e.g. Campylium stellatum and Rhytidiadelphus squarrosus) are favoured, 
whereas the acrocarpous and/or "hummock-building" bryophytes (e.g. Sphag
num spp.) are reduced by scything and trampling. The common occurrence in 
the fen lawn communities at S0lendet of a number of alpine, weakly-competi
tive species (e.g. Carex atrofllsca, Illncus alpinus, 1. castaneus, 1. triglumis and 
Saxifraga aizoides) is considered to be a result of the regular scything of these 
areas in past decades. Both the numbers of shoots and the fertility of the above
mentioned species and also of Carex dioica, C. capillaris, C. flava, c. nigra, 
Eriophorum angllstifolillm and E. latifolillm increase as a consequence of 
scything. Molinia caerulea, however, was found to be drastically reduced by 
intensive scything. Orchid species (e.g. Dactylorhiza incarnata subsp. cruenta, 
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Table 4.13.3. Schematic representation of the effect of intensive scything on the relative above 
ground biomass (as a proportion of total biomass: (+ or -) and on flowering frequency (st: sterility; 
f: fertility) of certain plant species in the lawn communities of the rich fens at S!1!lendet. Weak, 
variable or uncertain tendencies are shown in parentheses; strong tendencies are given double 
symbols (modified from MOEN 1990). 

Decreases Increases 

Shrubs and dwarf shrubs - st 

Bartsia alpina -
Dactylorhiza incarnata subsp. cruenta -st 
D. pseudocordigera -st 
Gymnadenia conopsea - st 
Leontodon autumnalis ++f 
Pedicularis oederi - st 
P. palustris (+f) 
Pinguicula vulgaris + 
Potentilla erecta -st 
Saussurea alpina - st 
Saxifraga aizoides +f 
Succisa pratensis -st 
Thalictrum aZpinum +f 

Carex atrofusca ++ff 
C. capillaris +f 
C. dioica ++ff 
C. flava ++ff 
C. lasiocarpa (-) st 
C. nigra ++ff 
C. panicea st 
C. rostrata st 
Eriophorum angustifolium +ff 
E. latifolium +f 
funcus spp. ++f 
Molinia caerulea - st 
Scirpus cespitosus (-) 

Campylium stellatum ++ 
Homalotheciwn nitens -
Sphagnum spp. -

Aneura pinguis + 
Lophozia borealis + 

D. pselldocordigera, Gymnadenia conopsea) and Pedicularis oederi did not 
tolerate intensive scything, but they are favoured in the lawn communities by 
extensive scything, which reduces competition from shrubs, Molinia caerulea, 
etc. 

In general, the qualitative changes in the plant communities induced by 
scything have so far been limited. One possible reason is that these communities 
had reached a state of equilibrium over the past centuries and the time elapsing 
since its cessation has been too short for any major changes to occur. 

For a complete reference list refer to Chapter 9. 
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5 Formal resolutions of the International Mire 
Conservation Group passed in Switzerland, 1992 

5.1 Resolution for Austria 

The International Mire Conservation Group (IMCG) is an international or
ganization of peatland (mire) specialists who have a particular interest in the 
conservation of peatland habitats. The IMCG willingly places its advice and 
expertise at the disposal of any government seeking to establish or maintain 
mire conservation programmes. 

The IMCG has learned from its Austrian members that a plan exists to 
extract peat for balneological use from the Schrenkenbuhel mire. The site is of 
great value, not only as one of the best examples of the rare "Spruce-covered 
bog" mire type, but also as an integrated part of the Uberling mire landscape. 

During the 1990 meeting, the IMCG recognized the importance of the 
mountains of the Tamsweger basin, including the outstanding mire landscape of 
the Uberling area, by requesting that it be declared a World Heritage Site. This 
request was directed to the Landeshauptmann of Salzburg, since most of the 
area in question lies within this country. Unfortunately, the fact that the mire 
landscape boundary crosses the border with Styria in the vicinity of the 
Schrenkenbuhel mire escaped notice at that time. 

We are confident that the government of Styria, with their proven aware
ness of environmental issues will now recognize the need to rectify this over
sight. 

Many European countries, recognising the need to conserve the few re
maining intact peatlands which remain, have already stopped all peat extrac
tion. In the present case, the decision to begin a new peat cutting operation in 
virgin mire is particularly puzzling, since the 1.5 to 2 tonnes of peat required 
annually for balneology could easily be imported from other Austrian mires 
sites where peat is already being extracted for medicinal use. 

Further, the IMCG respectfully suggests that in considering this case the 
Styrian government should put aside short term economic considerations. 

International Mire Conservation Group 
Zurich, September 1992 

The above resolution was forwarded to: 
Landeshauptmann der Steiermark, Dr. Josef Krainer, 
Burg und Landhaus, A-80ll Graz, Austria 
Landesumweltanwaltschaft fOr Salzburg, Dr. Helmut Wittmann, 
Arenbergstrasse 10, A-5020 Salzburg, Austria 
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5.2 Resolution for Estonia 

The International Mire Conservation Group (IMCG) is a world-wide organiza
tion of peatiand (mire) specialists who have a particular interest in the conser
vation of peatland habitats. The IMCG willingly places its advice and expertise 
at the disposal of any government seeking to establish or maintain mire 
conservation programmes. 

The IMCG held its 5th Biennial Field Symposium in Switzerland in August! 
September 1992. looking at the particular problems of Swiss mire (peatland) 
conservation. 

During the Symposium considerable discussion and debate was also de
voted to the issues of mire conservation in other countries represented on the 
Symposium. A number of resolutions were drawn up for the countries repre
sented as a means of indicating various ways in which each national government 
could make a positive contribution to the internationally important issue of mire 
protection. 

The IMCG is aware of the work achievements of the last two decades in 
relation to the protection of mires in Estonia. The Group has learned that some 
70% of Estonian mires are still in a virgin state and that about 13 % are now 
protected. with other sites currently under negotiation. 

Nevertheless, despite this excellent record there is an urgent need for 
further action to ensure that examples of the full range of mires in Estonia are 
represented within the Estonian mire conservation programme. 

The following resolutions have thus been endorsed by the members of the 
IMCG: 
1. It is vital that sites which are already protected should still retain their 

protected status after the current privatization programme in Estonia has 
been completed. 

2. Although the inventory of Estonian peat resources is largely complete and 
comprehensive, there is an urgent need for an equivalent inventory of the 
ecological and hydrological condition of this resource. 

3. Mires and several other wetlands are ecosystems which possess significant 
buffering properties and are thus capable of controlling nutrient flows in 
ground-waters. Consequently reduced incentives for the destruction of 
mires and, in certain areas, greater incentives for the restoration of mire 
systems, may make a significant contribution to the reduction of eutrophica
tion in coastal parts of the Baltic Sea. 

4. In several European countries the natural peat resources have been com
pletely destroyed. and the peat industry as a whole is therefore increasingly 
looking to the possibilities of expansion within other countries which still 
possess significant peat resources - perhaps especially Estonia. Bearing in 
mind the western European experience of the peat industry, the IMCG feels 
that Estonia urgently needs to establish a long-term mire conservation 
strategy, in which "conservation" means wise and sustainable use as well as 
protection and rehabilitation. The IMCG would be glad to assist in any way 
it can to help develop such a strategy. 

International Mire Conservation Group 
Zurich, September 1992 

The above resolution was forwarded to: 
Mr. Mart Laar, Prime Minister, Estonian Government, 
Lossi plats la, EEOlOO Tallinn, Estonia 
Mr. Rein Jarlik, Chairman, Environmental Commission, 
Rahvuskogu (Parlament), Lossi plats la, EE0100 Tallinn, Estonia 
Mr. Andres Tarand, Minister, Environmental Ministry, 
Toompuiestee 24, EE0100 Tallinn, Estonia 



5.3 Resolution for Finland 

The International Mire Conservation Group (IMCG) is a world-wide organiza
tion of peatland (mire) specialists who have a particular interest in the conser
vation of peatland habitats. The IMCG willingly places its advice and expertise 
at the disposal of any government seeking to establish or maintain mire 
conservation programmes. 

The IMCG held its 5th Biennial Field Symposium in Switzerland in August! 
September 1992, looking at the particular problems of Swiss mire (peatland) 
conservation. During the Symposium the IMCG also reviewed peatland conser
vation issues in other countries, and learned of the situation in Finland. 

Finland has a large number of valuable mires and has an international 
responsibility to protect these. The Finnish Government approved, in 1979 and 
1981. a mire conservation programme based on sound ecological principles. The 
IMCG is disappointed that the implementation of this programme is not 
progressing rapidly enough on privately-owned mires. There is a danger that the 
mire conservation programme will be relatively ineffective on such land. 

The IMCG urges the Finnish Government to complete its internationally 
important mire conservation programme in the near future, on both privately
owned and on state properties. In particular, we are anxious that priority is given 
to the protection of rich fens. 

The IMCG recommends that a larger annual financial allocation be made 
for mire acquisition. Provision would also be made to acquire land that can be 
exchanged for mires that are in private ownership. 

International Mire Conservation Group 
Zurich, September 1992 

The above resolution was forwarded to: 
Minister of Environment, Sirpa Pietikiiinen, 
P.O.Box 399, SF-00121 Helsinki, Finland 
Minister of Finance, liro Viinanen, 
P.O.Box 286, SF-00171 Helsinki, Finland 
Minister of Agriculture and Forestry, 
Martti Pura, P.O.Box 232, SF-00170 Helsinki, Finland 
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5.4 Resolution for France 

The International Mire Conservation Group (IMCG) is a world-wide organiza
tion of peat land (mire) specialists who have a particular interest in the conser
vation of peatland habitats. The IMCG willingly places its advice and expertise 
at the disposal of any government seeking to establish or maintain mire 
conservation programmes. 

The IMCG held its 5th Biennial Field Symposium in Switzerland in August/ 
September 1992, looking at the particular problems of Swiss mire (peatland) 
conservation. 

During the Symposium considerable discussion and debate was also de
voted to the issues of mire conservation in other countries represented on the 
Symposium. A number of resolutions were drawn up for the countries repre
sented as a means of indicating various ways in which each national government 
could make a posi tive con tribu tion to the in terna tionally im portan t issue of mire 
protection. 

With regard to the present state of mire conservation in France, the IMCG 
would recommend that the French governmnent consider taking a number of 
courses of action. 
1. That a policy decision be made to ensure that the importance of mires (bogs 

and fens) and mire conservation are increasingly recognized within the 
general thinking of national, regional and local government. This could 
involve, for example, the development of interministerial collaboration 
between the Ministry of Environment, the Ministry of Agriculture and 
Forests, the Ministry of Industry and Research, the Ministry of National 
Education, and the Ministry of Territory Management. To achieve this, 
perhaps a special inter-ministerial commission could be established to co
ordinate all government activities affecting mire conservation. 

2. That the proposed National Wetlands Working Group, currently being 
established, should pay particular attention to the current status of mire 
systems (bogs and fens). Can the French Government confirm that this 
Working Group will be established as soon as possible, and that it will seek 
the advice of respected specialists in mire conservation? The IMCG would 
welcome the opportunity to collaborate with this Working Group. 

3. However, if this Working Group is to succeed, it would seem that the mire 
inventories already completed: e.g. the inventory by the Institut Europeen 
d'Ecologie in 1981, the permanent ZNIEFF inventory (inventaire des zones 
naturelles d'interet ecologique, faunistique et floristique) by the Secretariat 
Faune-Flore as well as others, should be extended to produce a comprehen
sive catalogue of all mire sites in France. At least, a complete list of 
vegetation and biotope types could be drawn up using, for example, the 
Corine Biotope Typology adapted from France, currently being prepared by 
the Secretariat for Fauna and Flora. It seems likely that such an exercise may 
identify up to 1,000 sites. 

4. The 91 most valuable areas, as defined by the inventory of 1981 and the 
update of 1991, all merit protection of one form or another. Such protection, 
if it is to be successful in its objectives, should include buffer zones which 
incorporate the requirements of, for example, hydrology and landscape 
protection. 



5. As in almost all European countries, the lowland mires of France are now 
largely reduced to limited remnants and thus require special protection, 
particularly along the alluvial plains. It appears that legislation is required to 
prevent any further deterioration or loss of this most endangered of habitats. 

6. The French Government could take the opportunity to develop the idea of 
European collaboration over mire protection within the EEC, and also in 
relation to the EEC's relations with the emerging nations of eastern Europe. 
Participation in the proposed Database Project for the Mires of Europe, 
which is likely to be co-ordinated by the IMCG, would be one area in which 
the French Government could display its commitment to such collaboration. 

7. Finally, there is still an urgent need for fundamental and applied research 
into the conservation, management and rehabilitation of mires. Such a need 
could be actively encouraged with the advice and assistance of, for example, 
the French Ecological Society (SFE, Societe Fran9aise d'Ecologie) and the 
Mire Study Group (GET, Groupe d'Etude des Tourbieres). 

International Mire Conservation Group 
Zurich, September 1992 

The above resolution was forwarded to: 
Monsieur le Premier Ministre, 
57 rue de Varennes, F-75700 Paris, France 
Madame le Ministre de I'Environnement. 
45 Avenue Georges Mandel, F-75016 Paris, France 
Madame le Ministre delegue aux Affaires europeennes, 
37 quai d'Orsay, 75700 Paris, France 
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5.5 Resolution for Germany 

The International Mire Conservation Group (IMCG) is a world-wide organiza
tion of peatland (mire) specialists who have a particular interest in the conser
vation of peatland habitats. The IMCG willingly places its advice and expertise 
at the disposal of any government seeking to establish or maintain mire 
conservation programmes. 

DuringitsSth Symposium in Switzerland, the IMCG learned ofthe situation 
regarding mire conservation in Germany, and recognized the following points 
of concern. 
1. Each country (Bundesland) of the Federal Republic of Germany should 

compile a catalogue of data on the condition, conservation value, and degree 
of disturbance due to human impact, for each mire site. 

2. In the light of the experience of Switzerland, particularly with regard to the 
Rothenthurm amendment, additional legislative provision is required for 
the establishment of mire landscape reserves. These would be areas of more 
than SO ha with at least 20% covered by mires, in which intimate relation
ships operate between the mires and their surroundings. 

3. Starting with National Parks and sites which are already protected, all 
disturbed mire sites which retain conservation value should be rehabilitated, 
at least to the point of arresting decomposition of peat and re-establishing 
conditions suitable for peat accumulation. In this, emphasis should be placed 
on raised bogs, kettle hole mires, percolating mires and paludification mires. 

4. The vast lowlands of eastern Germany (the New Countries) were originally 
rich in mires, but almost all have been drained for intensive agriculture. As 
a consequence of recent political changes, many of these drained peatlands 
are no longer used for agriculture. Their soils, however, continue to oxidize, 
leading to rapid, uncontrolled loss of organic matter. Therefore, the IMCG 
urges national and regional Governments to intervene to stabilize the 
ground-water regime, and thus to avoid further loss of organic matter into 
the atmoshpere as carbon dioxide. 

S. On sites which have already been destroyed, but which are not used at 
present, the IMCG recommends that experiments be set up to establish reed, 
tall-sedge or alder swamps, which can accumulate organic matter and filter 
polytrophic surface runoff. Such ecosystems could also offer valulable 
habitats for endangered species of plants and animals. 

6. Drainage of mires for forestry should cease, particularly on state-owned 
sites, and rehabilitation of areas already drained for afforestation should 
commence immediately. 

International Mire Conservation Group 
Zurich, September 1992 

The above resolution was forwarded to: 
Bundesminister fUr Umwelt, Naturschutz und Reaktorsicherheit, 
Postfach 120629, D-S300 Bonn 1, Germany 
Umweltministerien der BundesIander 



5.6 Resolution for Great Britain 

The International Mire Conservation Group, which is an international organi
zation of peatland specialists from around the world, held its 5th Biennial Field 
Symposium in Switzerland in August/September 1992, looking at the particular 
problems of Swiss mire (peatland) conservation. 

Considerable discussion and debate was also devoted to the issues of mire 
conservation in other countries represented on the Symposium, and agreement 
was achieved on a range of general principles necessary for successful mire 
protection. 

In the light of these discussions, the accumulated experience of the previous 
four Symposia and the principles and practices observed in Switzerland, and 
recognising: 
- that the natural raised bog resource of Britain has suffered such extensive 

losses that it has reached the critical point where active protection of all 
remaining examples is urgently required; 
that although a significant number of raised bogs in Britain have legal 
protection, more than half of this protected area is also subject to continuing 
commercial peat extraction; 
that the extensive evidence and practice from raised bog rehabilitation 
research around the world indicates that rehabilitation to acidic, ombrotrophic 
bog conditions becomes very much slower and much less certain the more 
peat that is removed from a site: 
that the position throughout Europe is such that most countries must now 
rely on the rehabilitation of damaged - sometimes severely damaged - bogs 
if they are to retain any raised bog habitat at all; 
that the European Habitats Directive, signed by the Council of Ministers in 
December 1991, emphasizes the critical condition of this habitat by listing 
raised bogs as one of the few habitats in Britain which are sufficiently en
dangered in Europe as a whole to require action throughout the Community; 

the IMCG asks the British Government: 
1. urgently to implement measures which will bring to a halt all commercial 

peat extraction from protected sites; 
2. to ensure that legal protection is given to all examples of raised bogs which 

retain primary bog, or which have the potential for rehabilitation to 
ombrotrophic conditions. The IMCG willingly makes its expertise available 
to the British Government for the identification of sites with such potential; 

3. to provide sufficient resources, both in staff and material, for the necessary 
positive conservation management to be carried out on all these sites; 

4. to provide sufficient resources for the National Peatland Resource Inven
tory to develop the next phase of its programme, following the model of the 
Swiss National Inventory of Mires, as a means of supplying the British 
Government with a continuing programme of environmental audit which 
can then be used to monitor the success, or otherwise, of these conservation 
measures. 

The IMCG hopes, at its 6th Symposium in Norway 1994, to learn that, as one of 
the most important countries in Europe for Atlantic raised bogs, Britain has 
made real progress on these important questions. 

International Mire Conservation Group 
Zi.irich, 26 August 1992 

The above resolution was forwarded to: 
The Right Honourable John Major MP, Prime Minister's Office, 
10 Downing Street, GB-London SW1A 2AA, Great Britain 
The Right Honourable the Lord Fraser Carmyllie, Minister of State for the 
Scottish Office, Dover House, Whitehall, GB-London SW1A 2A U, Great Britain 
The Right Honourable Sir Wyn Roberts MP, Minister of State for the Welsh 
Office, Gwydyr House, Whitehall, GB-London SW1A 2ER, Great Britain 
The Right Honourable Michael Howard QC, MP, Secretary of State for the 
Environment, 2 Marsham Street, GB-London SW1P 3EB, Great Britain 
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5.7 Resolution for Ireland 

Resolution: Financial Commitment for the Government target of protecting 
50,000 ha of Irish Bogland. 

The International Mire Conservation Group (IMCG) is a world-wide 
organization of peatland (mire) specialists who have a particular interest in the 
conservation of peatland habitats. The IMCG willingly places its advice and 
expertise at the disposal of any government seeking to establish or maintain 
mire conservation programmes. 

We have noted that the Irish Government's Conservation Commitment of 
10,000 ha of raised bog and 40,000 ha of blanket bog has only been met in part, 
with 22% of raised bog and 40% of blanket bog targets actually conserved to 
date. 

To attain the target before the extinction of the remaining bog habitats, 
predicted for the years 1997 and 2000 respectively, a specific financial undertak
ing from the Government is required. 

The IMCG are pleased that during the presidency of the EC the Irish 
Government lived up to its image of a 'Green' presidency by spending IR£ 1.5 
million on peatland conservation. Of this amount IR£ 1 million was assigned to 
the purchase of raised bog by the Government from Bord na Mona, a project 
which theIMCGweremade aware of on our 1990 visit. Wenote that to complete 
the purchase from Bord na Mona an additional IR£ 2 million will be required. 

Therefore we are distressed to learn that in 1991 the acquisition budget for 
peatlands was reduced to only IR£ 250,000, and that in 1992 this was further cut. 
We understand that funds to purchase peatlands in 1992 will be taken from a 
general wildlife conservation budget of only IR£ 240,000. 

By these actions the Government is missing the opportunity to promptly 
complete the bog conservation programme with Bord na Mona, and to negoti
ate new purchases with private landowners. Such delays have proven to be fatal 
and costly in other European countries, where a slow response has resulted in 
the extinction of habitats and costly re-creation of peatland habitats. 

At a time when the EC has made a commitment to increased funding 
through the Habitats Directive LIFE Regulation, the IMCG are surprised to 
learn of the Irish Government's lack of financial commitment to a peatland 
conservation programme. 

A realistic Government budget of IR£ 850,000 needs to be assigned annu
ally if peatland conservation targets are to be achieved. Will the Government 
now give the financial commitment necessary to fulfil its stated intention to 
protect the 50,000 ha of Irish peatlands? 

International Mire Conservation Group 
Zurich, September 1992 

The above resolution was forwarded to: 
The Taoiseach Mr. Albert Reynolds T.D., Department of the Taoiseach, 
Government Buildings, Merrion Square, IR-Dublin 1, Ireland 
Mr. Berti Ahearn T.D., Minister for Finance, Government Buildings, 
Merrion Square, IR-Dublin 2, Ireland 
Mr. Noel Treacy T.D., Minister of State at the Department of Finance, 
51 St. Stephens Green, IR-Dublin 1, Ireland 



5.8 Resolution for Japan 

The International Mire Conservation Group (IMCG) is a world-wide organiza
tion of peatland (mire) specialists who have a particular interest in the conser
vation of peatland habitats. The IMCG willingly places its advice and expertise 
at the disposal of any government seeking to establish or maintain mire 
conservation programmes. 

The IMCG held its 5th Biennial Field Symposium in Switzerland in August/ 
September 1992. looking at the particular problems of Swiss mire (peatland) 
conservation. 

During the Symposium considerable discussion and debate was also de
voted to the issues of mire conservation in other countries represented on the 
Symposium. A number of resolutions were drawn up for the countries repre
sented as a means of indicating various ways in which each national government 
could make a positive contribution to the internationally important issue of 
mire protection. 
1. Bearing in mind Japan's international responsibility for the protection of 

wetland habitats, a more complete mire inventory is required in order to 
produce a comprehensive review of Japanese mire ecosystems. 

2. There is an obvious need for additional sites to be added to the list of sites 
which are already protected - Kushiro mire, lakes Kucharo, Utonai and 
Idzu-numa - which are already registered as internationally protected under 
the Ramsar Treaty. 

3. A strategic plan for the restoration and management of all mire reserves is 
urgently required, especially for the reduction of impacts caused by nutrient 
flow from surrounding agricultural land. 

International Mire Conservation Group 
Zurich, September 1992 

The above resolution was forwarded to: 
The Minister of Environmental Agency, 
Kasumigaszki, Chiyoda-ku, Tokyo, Japan 
The Governer Hokkaido Prefecture, 
N-3, W-6 Chu-o-ku, Sapporo, Japan 

359 



360 

5.9 Resolution for Poland 

The International Mire Conservation Group (IMCG) is a world-wide organiza
tion of peatland (mire) specialists who have a particular interest in the conser
vation of peatland habitats. The IMCG willingly places its advice and expertise 
at the disposal of any government seeking to establish or maintain mire 
conservation programmes. 

The IMCG held its 5th Biennial Field Symposium in Switzerland in August/ 
September 1992, looking at the particular problems of Swiss mire (peatland) 
conservation. 

During the Symposium considerable discussion and debate was also de
voted to the issues of mire conservation in other countries represented on the 
Symposium. A number of resolutions were drawn up for the countries repre
sented as a means of indicating various ways in which each national government 
could make a positive contribution to the internationally important issue of mire 
protection. 

Many countries have a unified framework for mire protection. This enables 
responsibility for mire protection to be clearly identified, and protection 
programmes to be carried out efficiently and effectively. The IMCG asks the 
Polish Government whether it intends to establish a similar framework for 
Poland. 

The IMCG has learnt that, although more than 45,000 individual mire sites 
have been catalogued in Poland. this is not a complete inventory, and many 
areas characterized by thin peats still need to be documented. Polish mires 
clearly represent a considerable natural resource with important implications 
for wildlife and landscape conservation. The IMCG looks forward to the time 
when the complete resource can be evaluated in both a national and an 
international context. 

Bearing in mind the scarcity of natural mires in many European countries, 
the IMCG would be interested to learn of any plans which the Polish Govern
ment may have to protect the remaining examples of Poland's natural mire 
systems. 

The IMCG places particular value on the proposed Biebrza National Park. 
which will form the finest and most extensive protected wetland area in central 
eastern Europe. The Group would be pleased to learn from the Polish Govern
ment the deadline by which designation of the park will be completed. 

International Mire Conservation Group 
Zurich, September 1992 

The above resolution was forwarded to: 
Dr. Zygmunt Hortmanowicz, The Minister of Ministry 
of Environmental Protection, Natural Resources and Forestry, 
ul. Wawelska 52/54, PL-00-922 Warszawa, Poland 



5.10 Resolution for Russia 

The International Mire Conservation Group (IMCG) is a world-wide organiza
tion of peatland (mire) specialists who have a particular interest in the conser
vation of peatland habitats. The IMCG willingly places its advice and expertise 
at the disposal of any government seeking to establish or maintain mire 
conservation programmes. 

The IMCG held its 5th Biennial Field Symposium in Switzerland in August/ 
September 1992, looking at the particular problems of Swiss mire (peatland) 
conservation. 

During the Symposium considerable discussion and debate was also de
voted to the issues of mire conservation in other countries represented on the 
Symposium. A number of resolutions were drawn up for the countries repre
sented as a means of indicating various ways in which each national government 
could make a positive contribution to the internationally important issue of 
mire protection. 

At the Symposium held in Berne, Switzerland on 1 September 1992 the 
IMCG was delighted by Marina Botch's account of the extent and variety of 
Russian mires. 

The 150 million hectares of peatlands in Russia represent around one-third 
of the total world resource ofthese habitats. Many Russian mires are still in their 
virgin state, and are therefore very important in both European and world 
contexts. They are, however, subject to exploitation, with pressures and politics 
varying between different parts of the country. 

In total, 73 million tonnes offuel peat and 125 million tonnes of horticultural 
peat are mined from Russian mires each year. In western Russia, pressure on 
peatlands arises from construction of pipelines, railways and cities, whilst West 
Siberian mires are severely affected by the oil and gas industries. 

Preservation of mire systems is important because: 
1. They furnish habitats for wildlife, including some species of plants and 

animals which are listed in the Red Data Books and cannot be found 
elsewhere. 

2. They are rich in useful resources found mainly on mires, for example, certain 
berries which are important to local economies. 

3. They store large amounts of water, and are instrumental in the purification 
of water supplies. 

4. They store carbon and produce oxygen. 
5. They play an important role in stabilising shorelines. 
6. They have value for scientific study, for educational purposes, and for 

recreation. 

In view of these factors, and the destructive influences already operating, the 
IMCG was concerned to learn that only 2% of Russia's mires have been 
officially designated for conservation, and that most of these are located in the 
European part of the country. 

Often, destruction of peatlands goes unopposed simply because very few 
people are active in the scientific study and protection of these habitats. 
Nevertheless, conflicts between nature protection and either industry and 
agriculture have already arisen in respect of some sites. 

The Russian resource of virgin peatlands is the envy of western Europe, 
where some mire types have been rendered virtually extinct by human interven
tion. Therefore, the IMCG stresses the urgency with which it is necessary to 
establish an effective programme of protection for Russian mires. This should 
aim to conserve a much greater proportion of the resource than at present, and 
to include representative examples of all mire types in all parts of the country. 

International Mire Conservation Group 
Zurich, September 1992 
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5.11 Resolution for Sweden 

The International Mire Conservation Group (IMCG) is a world-wide organiza
tion of peatland (mire) specialists who have a particular interest in the conser
vation of peatland habitats. The IMCG willingly places its advice and expertise 
at the disposal of any government seeking to establish or maintain mire 
conservation programmes. 

The IMCG held its 5th Biennial Field Symposium in Switzerland in August/ 
September 1992, looking at the particular problems of Swiss mire (peatland) 
conservation. 

During the Symposium considerable discussion and debate was also de
voted to the issues of mire conservation in other countries represented on the 
Symposium. A number of resolutions were drawn up for the countries repre
sented as a means of indicating various ways in which each national government 
could make a positive contribution to the internationally important issue of mire 
protection. 

At its 4th Field Symposium, held in Ireland in 1990, the IMCG sent a 
resolution concerning mire conservation in Sweden to the Swedish Govern
ment and the National Environment Protection Agency. This resolution urged 
that the mires ofNorrbotten County should be surveyed as soon as possible, that 
the Swedish Mire Protection Plan should be implemented, that legislation 
concerned with drainage should be strengthened, and that a biotope protection 
clause should be added to the Swedish Nature Conservation Act. 

In reviewing progress since 1990, the IMCG is pleased to note that the 
Swedish Mire Protection Plan has now almost been completed. The IMCG also 
welcomes the fact that the Swedish Nature Conservation Act now contains a 
biotope protection clause, although particular habitats remain unspecified. The 
IMCG also notes that a proposal exists for the the strengthening of Sweden's 
drainage laws to prevent any drainage of intact mires in certain parts of Sweden 
where such mires are now rare. 

A number of issues, however, continue to give rise to concern and therefore the 
IMCG urges the Swedish Government to address the following issues: 
1. The IMCG has learned that, although the Swedish Wetland Inventory 

(VMI) is now almost complete, Norrbotten County still remains unsurveyed. 
The IMCG seeks an assurance from the Swedish Government that this 
internationally valuable region of Scandinavian mire systems will be sur
veyed using the standard VMI methodology as soon as possible. 

2. The IMCG urges the Swedish Government to ensure that sufficient financial 
resources are made available: 
to protect all mires listed in the Swedish Mire Protection Plan within 10 
years; 
for essential conservation management work to be carried out on sites - for 
example mowing or grazing; 
for the rehabilitation of protected areas and other areas of specific impor
tance where they have been damaged - for example the blocking of ditches 
to restore the hydrology of a drained site; 
to ensure that the Regional County Boards can provide enough personnel to 
carry out all the above tasks. 

3. The IMCG urges the Swedish Government to recognize the need for proper 
buffer zones around mire sites, within which no potentially damaging 
operations such as clear-cutting, dumping or drainage are allowed. The 
IMCG asks that such buffer zones be created around all mires listed in the 
Swedish Mire Protection Programme, other mires of high importance, Class 
1 sites in the Swedish Wetland Inventory, and those valuable wetland types 
which may be considered in the biotope protection clause of the Swedish 
Nature Conservation Act. 

4. The IMCG is aware that surprisingly little applied scientific research has 
been carried out on Swedish mires. The IMCG therefore asks whether the 
Swedish Government will consider increasing economic resources to univer-



si ties and other institutions specifically to stimulate work on: 
- the rehabilitation of mires; 
- mire hydrology; 
- the ecological importance of mires in natural landscapes; 
- the range and variation of vegetation types found on Swedish mires; 
- the definition of buffer zones to ensure the continued survival of sites in 
their natural state. 
These areas of research are of considerable importance in the north of 
Sweden where available information is particularly limited. 

5. The IMCG has learned that little monitoring is carried out on Swedish mire 
sites. In the first place, monitoring is essential if the success, or otherwise, of 
conservation measures is to be assessed on specific sites. Secondly, the virgin 
mires of Sweden are of vital importance in western Europe, particularly in 
the monitoring of global environmental change. It is therefore important 
that the Swedish Mire Protection Programme should include a representa
tive selection of the most common mire types in Sweden, and that a 
comprehensive monitoring programme be established to begin gathering 
data about: 
the dynamics of natural processes (e.g. hydrology and vegetation dynamics); 
changes due to global climate change or atmospheric deposition; 
changes in particular mire systems as a result either of damage or of positive 
conservation management. 

6. The IMCG has learned that a new National Park Plan exists for Sweden, but 
is surprised and disappointed also to learn that no new important mire areas 
are proposed for National Park status despite the fact that Sweden has one 
of the most important concentric bog-complexes in Europe (Komosse), and 
one of the best examples of sub-oceanic blanket mires (Blaikfjallet). The 
IMCG urges the Swedish Government to recognize that Komosse and 
Blaikfjallet are of international standing and fully merit National Park 
status. 

The IMCG looks forward to hearing from the Swedish Government about these 
issues, and hopes to learn, at its 6th Field Symposium in Norway, in 1994, that 
Sweden has continued to make real progress in mire conservation and thus 
continues to act as an inspiration to other countries in Europe. 

International Mire Conservation Group 
ZUrich, September 1992 

The above resolution was forwarded to: 
Statsminister Carl G. Bildt, Regeringskansliet, 
S-10333 Stockholm, Sweden 
To all the County Boards in Sweden 
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5.12 Resolution for Switzerland 

The International Mire Conservation Group (IMCG), which is an international 
organization of mire experts with a particular interest in conservation from 
around the world, held its 5th Biennial Field Symposium in Switzerland in 
August/September 1992, looking at the particular issues of Swiss mire (peatland) 
conservation. 

The IMCG is extremely grateful to the Federal Office of Environment, 
Forests and Landscape, and to the Swiss Federal Institute for Forest, Snow and 
Landscape Research, for the kind generosity shown by both these organizations 
in providing the 5th Symposium with financial and logistical support. 

The members of the IMCG have benefitted greatly from this opportunity to 
experience the diversity and beauty of Swiss mires. With representatives oflocal 
authorities, they have discussed the issues and land-use conflicts caused by the 
implementation of the Rothenthurm amendment to the Constitution. They 
have also met with professional experts from the fields of forestry, agriculture, 
and nature conservation. What was particularly evident from the journey across 
the roof of Europe was that Switzerland has a particularly important part to play 
in the conservation of some of Europe's most extreme high-altitude mire 
systems. 

The IMCG members were saddened to learn that the impetus for the 
Rothenthurm Referendum was derived from the fact that Switzerland had lost 
up to 90% of its original mire area, but were nevertheless delighted to learn that, 
since the 4th IMCG Symposium held in Ireland in 1990, the Swiss Confederation 
has enacted the Federal Decree on Protection of Raised and Transitional Bogs 
protecting raised bogs in a most encouraging manner. The IMCG urges the 
authorities to complete the implementation of this Decree. Only by doing so will 
true, effective, protection for this most endangered of habitats be assured. 

During its journey through Switzerland the IMCG learned of the problems 
associated with the next phase of implementation of the Rothenthurm amend
ment to the Constitution, particularly the protection of fenlands and mire 
landscapes. The IMCG discovered that, in the last few months, the objections 
most frequently raised against the consultation documents relating to this next 
stage in the exercise were, firstly that the sites were disproportionately large, 
and secondly that the proposal was too restrictive in its interpretation of the 
Constitution. 

The IMCG urges the authorities to recognize that these proposals affect 
only 2.2% of the land surface. Also that, in the longer term, and bearing in mind 
the changes in agricultural production occurring throughout Europe, the prac
tical impact of these protection proposals is unlikely to be very great. 

Many objections to the proposed mire landscapes do not recognize the basic 
principles of hydrology and ecology necessary for a sustainable mire protection 
programme. The IMCG was concerned to observe that the effects of particular 
land uses - for example drainage, construction, outdoor sports, grazing - posed 
a wide range of serious threats on many sites and required urgent action to 
prevent the continued degradation and loss of nationally important mire 
systems. 

During the first half of their symposium, the IMCG also learned about the 
range of land-use conflicts which could, and in some cases have been, resolved 
by negotiation and agreement. The IMCG is convinced that many of the existing 
conflicts can be resolved in a similar manner through constructive cooperation 
between authorities, professional and voluntary bodies, landowners and land 
users. In this way it ought to be possible to find long-term solutions to many of 
these problems, but only if sufficient resources (funding, manpower and exper
tise) are provided by the Confederation and the cantons. 

Having visited some of the same sites as those visited by the Environment 
Minister, Onorevole Flavio Cotti, two weeks ago, IMCG agrees with the 
Minister that the Swiss mire protection programme should be based on common 
sense - indeed the Group hopes that all mire protection programmes every
where would be so guided. Heavy losses have already been sustained and 



hundreds or even thousands of years are needed for complete recovery of these 
systems. Thus, in this case, common sense clearly dictates that decisions about 
the future of mires of national importance should not be based on short term 
considerations but on the interests of all future generations; also the long-time 
scales only appropriate to these biotopes should be taken into account. Little 
room for compromise exists when so little remains of what is, in any case, a very 
fragile habitat. 

The IMCG also notes that the Swiss Confederation is a signatory to 
Recommendation No. 29 of the Council of Europe adopted exactly four years 
after the vote on the Rothenthurm Initiative. Appropriately, this recommenda
tion acknowledges the need to establish appropriate, or wise, use of wetlands for 
their value as specialized habitats of invertebrate populations, and particularly 
to recognize the ecological demands and processes which must be respected if 
such sites are to be successfully protected in the long-term. This recommenda
tion should be considered when defining and protecting buffer zones. 

The IMCG therefore calls on the Swiss Federal Council, the cantonal govern
ments and also the federal and cantonal parliaments to ensure: 
1. that they will permit no major changes to the proposed decree concerned 

with the conservation of the nationally important fenland sites and permit no 
fundamental alterations to the proposed decree concerned with the protec
tion of mire landscapes; 

2. that national standard guidelines be established to ensure that the various 
mire protection programmes are implemented consistently and effectively; 

3. that co-operation between the whole range of federal ministries and offices 
will be encouraged in relation to the mire protection programmes. In 
particular, where the Confederation is the landowner of a nationally impor
tant mire, the IMCG urges that the Confederation should protect and 
manage these sites in an exemplary way; 

4. that the budgets of the cantons and the Confederation will be adjusted to 
provide sufficient funds to meet all resulting management payments to 
owners or users of the protected mire systems. 

5. that monitoring of both mire habitats and mire landscapes is recognized as 
an essential element in the implemention of mire protection programmes. 
This should provide the necessary proof of success, or otherwise, of each of 
these programmes on individual sites. Sufficient resources should be pro
vided for this work; 

6. that research should be promoted urgently to the ecological and manage
ment requirements of mire biotopes both in their natural and disturbed state 
because significant gaps in current scientific knowledge still exist in the field 
of mire ecology. Only by further research will it be possible to achieve the 
ultimate objective expressed by the Swiss Sovereign people, namely the 
continued survival of Switzerland's remaining mires for all future genera
tions to enjoy. 

International Mire Conservation Group 
Berne, September 1992 

The above resolution was forwarded to: 
Monsieur le Conseiller federal, Flavio Cotti, 
Departement federal de l'interieur, 
Inselgasse, CH-3003 Berne, Switzerland 
Monsieur le Directeur Philippe Roch, 
Federal Office of Environment, Forests and Landscape, 
Hallwylstrasse 4, CH-3003 Berne, Switzerland 
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5.13 Resolution for the United States of America 

The International Mire Conservation Group (IMCG) is a world-wide organiza
tion of peatland (mire) specialists who have a particular interest in the conser
vation of peatland habitats. The IMCG willingly places its advice and expertise 
at the disposal of any government seeking to establish or maintain mire 
conservation programs. 

The IM CG held its 5th Biennial Field Symposium in Switzerland in August/ 
September 1992, looking at the particular problems of Swiss mire (peatland) 
conservation. 

During the Symposium considerable discussion and debate was also de
voted to the issues of mire conservation in other countries, and the group 
learned of the "no net loss" policy of wetland conservation that has been 
announced in 1991 by President Bush. 

The IMCG is heartened by the concern of the US Government for the 
conservation of wetlands, as evidenced by a series of acts (1972), programmes 
(1985) and proposals (1991). However, the 1991 proposal raises some concerns 
that the original objective of wetland conservation may be in jeopardy. 

The proposed new definition of wetlands appears to exclude a number of 
wetlands that obviously perform wetland functions. This definition is exces
sively restrictive, making it very difficult to prove that a wetland is indeed a 
wetland. 

The second concern relates to "mitigation banking", which would permit 
the replacement of a wetland with an entirely different kind of wetland. This 
would lead to a loss of wetland function, even if the new wetland could be 
successfully created. 

The IMCG therefore calls upon the US Government to address the above 
shortcomings. We suggest that the joint manual, developed in 1987 by the Army 
Corps of Engineers, the Fish and Wildlife Service, the Soil Conservation 
Service, and the Environmental Protection Agency, be the basis of the new 
wetland conservation initiative. 

International Mire Conservation Group 
Zurich, September 1992 

The above resolution was forwarded to: 
Mr. David Davis, Deputy Director, Office of Wetlands, 
Oceans and Watersheds, USA Environmental Protection Agency, 
401 M Street SW, Washington, DC 20460, USA 
Dr. Robert Streeter, North American Wetlands Conservation Council, 
USA Fish and Wildlife Service, 340 Arlington Square Bldg., 
4401 North Fairfax Drive, Arlington, V A 22203, USA 
Ms. June Whelan, Chair, Wetland Policy Group, US Department of the 
Interior 18th and C St. NW, Washington, DC 20240, USA 
Mr. Scott Feierabend, Director, Fish and Wildlife Division, National Wildlife 
Federation, 1400 16th St. NW, Washington, DC 20036-2266, USA 
Mr. Jon Kusler, Executive Director, Association of State Wetland Managers, 
P.O.Box 2463, Berne, NY 12023-9746, USA 
Dr. Joseph Larson, Chairman, US National Ramsar Committee, 
The Environment Institute, University of Massachusetts, 
Blaisdell House, Amherst, MA 01003-00040, USA 



Interim disposition 

Performance of tasks 
by the confederation 

6 Wording of Swiss laws concerning mire 
conservation 

6.1 Wording of the Rothenthurm Amendment to the Federal 
Constitution 
6 December 1987 

Article 24sexies Paragraph 5 

Mires and mire landscapes of particular beauty and national importance are 
protected areas. The construction of any kind of building or installation what
soever, and any operations changing soil structure are strictly prohibited. 
Excepted are operations and installations necessary for the maintenance of the 
near-natural landscape and existing agricultural use. 

All buildings and installations infringing protection aims erected in such areas 
after 1 June 1983 are to be demolished and where operations changing soil 
structure have been instituted since this date, the original conditions must be re
created, especially in the mire landscape of Rothenthurm, in the cantons of 
Schwyz and Zug, and all costs are to be paid by those responsible. The original 
conditions are to be restored. 

6.2 Federal Act on Wildlife, Countryside and National Heritage 
Protection 
1 July 1966 

Article 2 

Under performance of tasks by the federal government within the meaning of 
Article 24sexies Paragraph 2 of the Federal Constitution the following points are 
specifically to be understood: 

a. the planning, establishment and alteration of works and installations such as 
buildings and installations for the federal administration, national motor
ways, buildings and installations for the Post Office and the national railways 
by the federal government, its institutions and enterprises; 

b. the granting of concessions and permits for, for example, the construction 
and maintenance of installations for traffic and transport (including plan
ning approval), works and installations for the transport of energy, liquids or 
gases or the dissipation of news as well as licences to clear forested areas; 

c. the allocation of grants to assist planning, works and installations such as 
amelioration works, renovation of agricultural buildings, correction of water 
channels, installations for the protection of water bodies and for traffic. 
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Article 5 

I After hearings of the cantonal authorities, the federal government shall 
produce inventories of habitats of national importance; in so doing it may 
compile information from existing inventories made by state institutions and 
non-governmental associations for the protection of nature and the cultural 
heritage. Such inventories shall include the major reasons for the conservation 
of the habitats concerned. Further, they shall include at least the following 
information: 

a an exact description of the habitats; 
b the reasons why they should be regarded as having national importance; 
c the possible hazards to which they are exposed; 
d the existing measures for their protection; 
e the desirable measures for their further conservation; 
f suggested improvements to such measures. 

2 The inventories are not final and binding. They are to be regularly revised and 
corrected; the inclusion of new sites and the alteration or deletion of previously 
included sites shall be decided by the federal government after hearings of the 
cantonal authorities. The cantonal authorities can, on their own initiative, 
demand a fresh revision. 

Article 6 

I The inclusion of a habitat of national importance in a federal inventory is 
evidence that the site deserves special legislation to ensure that existing 
measures for its conservation are not encroached upon or at least that the 
greatest degree of protection possible be guaranteed. 

2 Deviations from the existing meaures for protection within the meaning of the 
inventory may only be considered as necessary for the completion of duty by the 
federal government where specific interests of equal or greater national impor
tance come into question. 

Article 18 

I The extinction of indigenous flora and fauna is to be counteracted through the 
preservation of sufficiently large habitats and any other measures deemed 
necessary. In this connection agricultural, landscape and forestry interests are 
to be given due consideration. 

Ibis Special protection is to be given to lake sides and river sides, reedbeds, mires, 
rare woodland communities, hedgerows, semi-arid grasslands, and other sites 
providing ecological compensation or favourable habitats for special natural 
communities. 

Iter Where technical operations detrimental to areas deserving of protection are, 
after due consideration of all interests, deemed unavoidable, the moving party 
is responsible for protecting such areas as far as possible, for rehabilitation or 
equivalent restorative measures. 

3 The confederation can promote the (re-)establishment, at suitable sites, of 
species which have naturally become extinct in Switzerland or \Yhose numbers 
are threatened. 

4 The federal laws on hunting, bird protection and fishing are reserved. 



Article I8a 

I The Swiss Federal Council, after the cantonal hearings, designates the habitats 
of national importance. It determines their locations these habitats and fixes the 
objectives for their conservation. 

2 The cantonal authorities arrange the protection and maintenance of these 
habitats of national importance. They must take the appropriate measures in 
the time allotted and ensure that they are implemented. 

3 After hearings ofthe cantonal authorities, the federal government can set time 
limits for them to issue the necessary directives for protective measures. If a 
cantonal government, despite formal notice, fails to meet the time limits, the 
Federal Department of Home Affairs can institute such measures and impose 
a proportionate part of the costs on the cantonal government. 

Article I8b 

I The cantonal governments are responsible for the protection and maintenance 
of habitats of regional and local importance. 

2 In intensively used areas within and outside settlements the cantonal govern
ments are responsible for ecological compensation with hedgerows, hedges, 
shoreline and river-bank stands or other near-natural or semi-natural vegeta
tion appropriate to site conditions. The interests of agricultural land use are to 
be taken into account. 

Article I8c 

I The protection and maintenance of the habitats is, if possible, to be achieved 
on the' basis of agreements with landowners and land users and through 
appropriate agricultural and forestry land use. 

2 Landowners or land users are entitled to appropriate compensation if they 
reduce their former land utilization or perform a service without the corre
sponding financial yield. 

3 If a landowner fails to implement the type of land use necessary for the 
achievement of the protection aims, he must allow the officially defined land use 
to be implemented by a third party. 

4 As far as necessary for the achievement of the protection aims the cantonal 
government may expropriate land. In their executive regulations they may 
declare the Federal Act of20 June 1930 on expropriation applicable and make 
the final decision in disputed cases. Where the protected area extends over the 
territory of two or more cantons, the Federal Act on expropriation is para
mount. 
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Article 18d 

1 In the case of habitats of national importance the federal government is 
responsible for financing the description of such habitats as well as the protec
tive and maintenance measures to be taken. In particular cases it can make the 
cantonal government liable for up to 40% of the costs for the protective 
measures. 

2 The costs for the protection and maintenance of habitats of regional and local 
importance as well as ecological compensation are to be borne by the cantonal 
governments. The federal government contributes up to 50% of these costs. 

3 In determining the distribution of costs in accordance with Paragraphs 1 and 
2 the federal government takes the financial strength of the cantonal govern
ment concerned into consideration and also the total burden imposed through 
the protection of habitats. 

6.3 Federal Decree on Protection of Raised and Transitional Bogs 
of National Importance 
21 January 1991 

In accordance with Article 18a, Par. 1 and 3 of the Federal Act of 1 July 1966 on 
Wildlife, Countryside and National Heritage Protection, the Swiss Federal 
Council decrees that: 

Article 1 

An inventory of raised and transitional bogs of national importance (raised bog 
inventory) covering the areas listed in Appendix 1 be conducted, also taking 
into accoun t the needs of areas of particular beauty as defined in Article 24 sexies, 

Paragraph 5 of the Federal Constitution. 

Article 2 

1 The areas concerned are described in a separate publication, comprising, as 
Appendix 2, an integral part of this decree. 

2This publication is to be made available for inspection at any time at the 
Federal Chancellor's office, the Federal Office of Environment, Forests and 
Landscape, and cantonal offices. The relevant areas are to be demarcated by the 
cantonal authorities. 

Article 3 

1 After hearings of landowners, farmers and forest managers, cantonal authori
ties are to define the precise boundaries of the areas concerned, including not 
only ecologically appropriate buffer zones but also immediate surroundings 
and adjacent fen areas. 

2 Where the area has not yet been defined, the cantonal authorities will, on 
appeal, decide as to whether a parcel of land belongs to a protected area or not. 
The appellant must provide valid proof of interest in such areas. 



Objectives for protection 

Measures for protection 
and conservation 

Article 4 

The areas to be protected are to be maintained in their present size. In mire areas 
already suffering disturbance, regeneration operations should be implemented 
wherever feasible. The main objectives are to protect and maintain the endemic 
flora and fauna together with their ecological needs and to ensure the continued 
existence of the particular geomorphology. 

Article 5 

J After hearings of landowners and land managers, the cantonal authorities will 
implement appropriate measures for the protection and conservation of the 
areas concerned. In particular, they will ensure that: 

a plans and regulations regarding the permitted land use according to the land
use regulations agree with the stipulations of the present decree: 

b no buildings or constructions are erected, and no operations changing the 
soil, in particular turf-cutting, ploughing of mire soils, or extraction of 
materials or products as defined by the Materials Decree of 9 June 1986 are 
allowed. Exceptions are buildings, constructions, and operations affecting 
the soil which fall under c, necessary for ensuring the aims of protection: 

c only such buildings and erections as are needed to maintain existing agricul
ture may be erected, and only operations affecting the soil which do not 
contradict the soil conservation measures are allowed: 

d all buildings and constructions erected after 1 June 1983 are to be demol
ished at own cost and all operations affecting the soil executed after this date, 
as far as they contradict the conservation aims defined above, are to be 
reversed so that the conditions as of 1 June 1983 are restored, the costs to be 
paid by those instituting or executing such operations; where such restora
tion is not possible, appropriate replacements or compensation is to be 
rendered: 

e the water balance of the area be maintained and. inasfar as it serves mire 
conservation. improved: 

f forest management is orientated towards these protection aims: 

g shrub growth be hindered and the typical mire vegetation preserved as far as 
appropriate management demands: 

h ditches are only dug where they accord with the preservation aims and are 
then properly maintained: 

the mires are protected from trampling: 

k tourism and recreational interests are subordinated to those of conservation. 

2 The stipulations of Par. 1 also apply to the buffer zones inasfar as they apply 
to the objectives. 
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Article 6 

lThe measures described in Article 3, Par. 1 and 5 must be executed within 3 
years. 

2 In cantons with little or restricted financial means but for which the protection 
of bogs imposes considerable expense, the time limit for areas not immediately 
endangered in the near future is six years at most. Such cantons are to be 
nominated by the Federal Ministry of the Interior. 

Article 7 

Unless and until the cantonal authorities have instituted measures for protec
tion and maintenance ofthe areas in question, any kind of building, installation, 
operations affecting the soil, and drastic change in land use is prohibited. 
Cantonal authorities are empowered to allow exceptions upon application, as 
long as these do not contravene the provisions of Article 5. 

Article 8 

Cantonal authorities are to ensure that existing damage to the areas concerned 
is to be reversed as far as possible wherever and whenever feasible. 

Article 9 

1 The authorities and offices of the federal government, their institutes and 
enterprises must ensure that their activities in no way limit the preservation of 
the areas concerned. 

2 Each of these institutions is to restrict their measures to the provisions of 
Articles 5, 7, and 8, according to their jurisdiction as laid down in the relevant 
ruling. 

Article 10 

Until the cantonal authorities have fulfilled the measures stipulated in Article 
3, Par. 1 and 5, they are to submit to the federal authorities at the end of every 
year a report on the state of the protection of the bogs under their jurisdiction. 

Article 11 

1 The federal authorities are to advise and support the cantonal authorities in 
fulfilling the stipulations of this decree. 

2 Payment for services rendered by federal authorities under Articles 3, 5, and 
8 of this decree is to be based on the provisions of Articles 17 and 19 of the 
Decree of 16 January 1991 on nature and landscape preservation. 



Effective date 

Article 12 

This decree comes into force as of 1 February 1991. 

21 January 1991 

In the name of the Swiss Federal Council 
President: Cotti 
Chancellor: Buser 

6.4 Official Information for Voters on the Rothenthurm 
Popular Initiative 

Voting text 

Federal Order on the Popular Initiative 'Protection of Mires - Rothenthurm 
Initiative' of 20 March 1987 

Article 1 

1 The Popular Initiative 'Protection of Mires - Rothenthurm Initiative' of 16 
September 1983 is put before the voters and the cantons to vote on. 

2 The wording of the Popular Initiative runs: 

The Federal Constitution is to be amended as follows: 

Article 24sexies Paragraph 5 

5 Mires and mire landscapes of particular beauty and national importance are 
protected areas. The construction of any kind of building or installation what
soever. and any operations changing soil structure are strictly prohibited. 
Excepted are operations and installations necessary for the maintenance of the 
near-natural landscape and existing agricultural use. 

Interim disposition 

All buildings and installations infringing protection aims erected in such areas 
after 1 June 1983 are to be demolished and where operations changing soil 
structure have been instituted since this date, the original conditions must be re
created. especially in the mire landscape of Rothenthurm, in the cantons of 
Schwyz and Zug, and all costs are to,be paid by those responsible. The original 
conditions are to be restored, 

Article 2 

The Federal Parliament recommends to voters and cantons to reject the popular 
initiative. 
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Basic Situation 

The Popular Initiative 'Protection of Mires - Rothenthurm Initiative' signed by 
160,293 voters was submi tted to the Swiss Federal Council in 1983. Its aims were: 

• to ensure the conservation of mires and mire landscapes of particular beauty 
and national importance, 

• and to restrict a part of the military exercise ground in Rothenthurm. 

To this end, the decree should forbid the erection of any type of building or 
construction whatsoever within the protected area, other than those needed to 
reach the objectives of protection or ensure existing agricultural needs. Build
ings, constructions, and changes which could alter the nature of the soil installed 
after the date of 1 June 1983 are to be demolished or removed at the owner's 
expense. 

After the Initiative had been submitted, the Swiss Federal Council and the 
Federal Parliament had decreed certain changes in the Act on Landscape and 
Natural Heritage. These changes aim at the overall protection of all endangered 
habitats, not only mires, and stipulates flexible collaboration between nature 
conservation and agriculture. The amended act was to have come into force on 
1 January 1988. 

However, in 1983, the Federal Parliament had already approved the alloca
tion of funds reaffirming the necessity of the military training ground in the 
Rothenthurm area. 

The Swiss Federal Council and the Federal Parliament rejected the Initiative on 
the grounds that: 

• its first aim was better covered by the revised Federal Act on Nature and 
Landscape Protection; 

• the military exercise ground at Rothenthurm was needed regardless, and 
that; 

• military activities would have little ecological effect on the raised bogs. 

Arguments of the Committee for the Initiative 

The Committee for the Initiative presented its viewpoint as follows: 

"The Rothenthurm Initiative for the Protection of Mires is purely concerned with 
nature conservation. It is NOT to prevent the establishment of a military exercise 
ground at the proposed site near Rothentllllrm. The signatories have no objection 
to the establishment of a reduced military exercise ground at this site, as long as 
it does not impinge upon the area covered by the bog. 

The aim of the Initiative is to ensure effective protection - with no exception 
allowed - of the few mire areas remaining in Switzerland. The bog area at 
Rothenthurm is taken as the focal point because: 

1. This bog is one of the largest, best preserved areas of its type, and 
2. This bog is severely threatened by the proposed military exercise ground. 

The signatories welcome the amendment of the Federal Act on Nature and 
Landscape Protection which was triggered as a response to the submission of the 
Initiative. The amendment considerably strengthens the stipulations for the 
conservation of habitats. However, the Federal Act does not prevent the Ministry 
of Defense to build within the mire biorope area of Rothenthurm. 



Not only mires need protection 

Agricultural land use and nature 
conservation 

Landscape protection: 
an open question 

The Initiative aims at establishing an equilibrium between nature conserva
tion and agriculture; it supports the existing system of land use, which has 
considerably contributed to the survival of the mires: annual cut of the filler 
meadow, for instance, is one of the conditions ensuring that the boggy areas are 
not invaded by shrubs and trees. 

With this Initiative, the populace introduces a new dimension in the protection 
of our severely threatened nature. It makes provision for the conservation of 
contiguolls landscapes as opposed to scattered, isolated patches ofland. This is the 
only way in which the conservation of the unique landscapes and habitats in 
Switzerland can be permanently ensured. 

The reduction in the area of the proposed military exercise ground will hardly 
impair the elbow room of the Militia for manoeuvres; even the highest army 
authorities have stated that this parlicular area is of limited use for such purposes. 

By voting YES to the RothenthurmInitiative, you will be saying YES to the 
consistent preservation of the last remaining natural beauties of our country." 

Response of the Swiss Federal Council 

The Swiss Federal Council agrees with the signatories that measures for nature 
conservation should be heightened. It even foresees the protection of more 
areas than only that covered by the Initiative, but is convinced that the 
establishment of the proposed military exercise ground can be reconciled with 
nature conservation. 

The Initiative aims at protecting only one of the many endangered habitats 
(biotopes) of our country. Not only the mires but also many river-banks, lake 
shores, water meadows and hay meadows with their rich flora need to be 
protected. Through the amendments to the Act on Nature and Landscape 
Protection, the Swiss Federal Council and the Federal Parliament have already 
introduced effective measures for the conservation not only of mires but of all 
habitats. 

The Initiative guarantees the existing forms of land use. This is not always 
sensible. Some of the remaining mire areas are already suffering from the 
intensification of agricultural operations. This is true for Rothenthurm: be
tween 1976 and 1983, the area of the bog and sedge areas lying within the canton 
of Schwyz was reduced by 38 ha or 21 % through extended fertilization by 
farmers. 

The amended act provides a better reconciliation between agriculture and 
nature conservation than the Initiative. Any farmer limiting his agricultural 
activities in the interests of nature conservation is compensated. 

The Initiative aims at protecting not particular mires but whole mire landscapes. 
It does not. however, give a precise definition. On the other hand the Federal 
Inventory of Landscapes, Sites and Natural Monuments (BLN) lists landscapes 
of national importance and worthy of protection. An Initiative appealing solely 
for the better protection of mires but ignoring other equally or even more 
endangered habitats does not seem very convincing. 
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Location of the military exercise 
ground at Rothenthurm 

Fig. 6.4.1. Location of the military exercise 
ground at Rothenthurm. 

It is proposed that the military ground 
should consist of barracks and two nearby 
exercise grounds, one for infantry exercises 
and one for reconnoitring practice. Only the 
latter partly extends, at its southern end, into 
the bog. The preparation of the areaforinfan
try exercises has already reached an advanced 
stage, and the barracks, which have not yet 
been built, lie outside the area delineated in 
the Inventory of Landscapes, Sites and Natu
ralMonuments of National Importance (DFI 
1977). 

Military exercises versus 
conservation 

This military exercise ground 
is needed ... 

.. . and can be reconciled with 
Nature Conservation 
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Contrary to widespread opinions, military exercises are not automatically in 
opposition to the interests of nature conservation. In several cases (Frauenfeld, 
Thun, Petit Hongrin, Geren near Aarau), the very moderate utilization of the 
terrain has led to favourable conditions for endangered flora and fauna. Each 
case must be dealt with individually to decide the best way of reconciling 
military exercises with nature conservation. 

For more than 20 years Rothenthurm has been a training ground for cycling and 
reconnoitring troops. Nowadays the exercise area is too small and the available 
accommodation is too limited. Many trainees have to travel via Arth-Goldau or 
Schwyz. The proposed military installation is needed to redress these difficul
ties . 

Over the past few years, the proposed military installation has been discussed 
with various authorities and the original plans adapted so as to comply with the 
demands for nature conservation. Not only the cantons of Schwyz and Zug but 
also the Federal Commission for Nature and Cultural Conservation agreed to 
the final plan. All of the planning and other preparations were overseen by a 
team of ecology experts. It was ensured that the installation of any drainage 
channels or corrections to the Biber River are prohibited, and also that large 
areas are not to be trodden over by military troops. These stipulations ensure 
that the military exercise ground will serve as a buffer zone between bogs in 
need of conservation and local agricultural land use. 



What is to be demolished? The Initiative demands that any building, construction, or measure leading to 
changes in the soil installed after 1 June 1983 be removed so as to restore the 
conditions existing before this date. This stipulation is not limited to the boggy 
area at Rothenthurm but should be extended to all mire areas, even those not 
yet defined. It creates, in Switzerland, an unusual degree of uncertainty as to 
building rights: no-one can be certain which of his installations has to be 
demolished. 

For these reasons the Swiss Federal Council and the Federal Parliament 
recommend that the Initiative be rejected. 
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7 Index of definitions and explanations 
of technical terms 
(instead of a glossary) 

Page 

Agriculture ............................................................................................................ 77 
Alpine evolution ................................................................................................... 40 
Alpine pasture and mire conservation ............................................................. 169 
Altitudinal mire/altitudinal bog .......................................................... 66,207,228 
Bog (raised bog) ................................................................................................... 65 
Bog burst ............................................................................................................. 181 
Buffer zones ................................................................................................ 191,305 
Cantons .................................................................................................................. 30 
Capercaillie (Tetrao urogallus) ......................................................................... 142 
Climate change ................................................................................................... 315 
Cluse ...................................................................................................................... 44 
Combe ................................................................................................................... 44 

Communes - Civil Rights .................................................................................... 35 
Corporations ......................................................................................................... 29 
Critical load ......................................................................................................... 167 
Cross-country skiing and mire conservation ................................................... 227 
Curlew (Nwnenills arqllata) .............................................................................. 257 
Drainage of Swiss wetlands ......................................................................... 77, 175 

Dystrophic ............................................................................................................. 68 
Education ............................................................................................................ 336 
Eutrophic ............................................................................................................... 68 

Fauna ................................................................................................................... 152 
Fenlands .................................................................................................. 64, 92, 166 

Flysch ..................................................................................................................... 42 
Glaciations .................................................................................................... 48,213 

Glacier mill .......................................................................................................... 232 
Grazing impact on mires ........................................................................... 160, 170 

Hydrology ..................................................................................................... 51, 138 
Implementation (of the laws) ............................................................. 88, 101, 171 
Inventories .............................................................................. 89,95,100,109,118 
Karren .................................................................................................................... 46 
Karst ....................................................................................................................... 45 
Klippe .......................................................................................................... 135, 235 
Legal basis for mire conservation ....................................................................... 85 

Litter ...................................................................................................................... 75 
Litter harvesting ................................................................................................. 179 

Litter meadows ......................................................................................... 75, 80, 84 
Litter meadow management ....................................................... 80, 110, 145, 348 
Meadows ......................................................................................................... 79, 81 

Minerotrophic ....................................................................................................... 68 
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Mire .......................................................................................................... 64, 89, 282 

Mire landscape ...................................................................................................... 95 

Mire plant con1n1unities ....................................................................................... 64 

Molasse .................................................................................................................. 44 

Monitoring raised bogs ...................................................................................... 284 

Nappe ............................................................................................................. 39, 235 

Nunatak ................................................................................................................. 60 

Oligotrophic .......................................................................................................... 68 

On1brotrophic ....................................................................................................... 68 

Ombrotrophic bogs and their future ................................................................ 167 

Ornithological study .......................................................................................... 178 

Peat ...................................................................................................................... 282 

Peat exploitation .................................................................................................. 84 

Peat-forming vegetation .................................................................................... 282 

Peatland ............................................................................................................... 282 

Peatland development ....................................................................................... 249 

Paludification ........................................................................................ 66, 166,242 

Palynology ..................................................................................................... 60, 166 

Pasture management ............................................................................ 82, 170, 199 

Polje (or interior valley) ............................................................................ 164,165 

Primary bog ........................................................................................................... 91 

Raised bog ..................................................................................................... 74,166 

Rating mires and landscapes ....................................................................... 98, 111 
Regeneration/Rehabilitation of Peat lands ...................................................... 252 

Rothenthurm Initiative (= referendum) .................................................... 37,373 

Schwyz ................................................................................................................... 29 

Secondary bog ...................................................................................................... 91 

Small-sedge fen ..................................................................................................... 70 

Sphagnum jllsclIm .............................................................................................. 224 

Terrestrialization ................................................................................................ 233 

Transitional mire .................................................................................................. 65 

Vegetational change .......................................................................................... 292 

Wetland ............................................................................................................... 283 

Window ......................................................................................................... 40, 235 
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8 Species lists 

8.1 Plants 

Nomenclature of the vascular plants follows Flora Europaea (TUTIN et a1. 
1964-1980) for the scientific names. English plant names are according to DONY 
et a1. (1986). Mosses and liverworts other than Sphagna are named after SMITH 
(1980) and the names of the Sphagna follow DANIELS and EDDY (1985). The 
nomenclature of the lichens is according to PURVIS et a1. (1992). Scientific names 
of species accepted in the following accounts are arranged alphabetically. When 
ever possible, the common names are given in the second column. Synonyms are 
marked with an asterisk (*) and the accepted names are quoted in the second 
column instead of the English name. 

8.1.1 Vascular plants 

Scientific names 

Abies alba 
Agrostis canina 
Alnus glutinosa 
Alnus incana 
Alnus viridis 
Amelanchier ovalis 
Andromeda poli/olia 
Anemona narcissi/lora 
Anemona nemo rosa 
Anthericum ramosum 
Arnica montana 
Arrhenatherum elatius 
Artemisia absinthium 
Aster bellidiastrum 
Astragalus glycyphyllos 
A venula pratensis 
Bartsia alpina 
Berberis vulgaris 
BeTUla erecta 
Bewla humilis 
Betula nana 
Betula pendula 
Betula pubescens 
Blysmus compressus 
Brachypodium pinnatll111 ssp. ntpestre 
Brachypodium sylvatic1l111 
Bromus erectus 
Bllphthalmum salici/olillll1 
Calamagrostis varia 
Calflow vlllgaris 

Common names 

silver fir 
velvet bent 
alder 
grey alder 
green alder 
snowy mespilus 
bog rosemary 
narcissus-flowered anemone 
wood anemone 

mountain arnica 
false oat-grass 
wormwood 
false aster 
wild liquorice 
meadow oat-grass 
alpine bartsia 
barberry 
lesser water-parsnip 
low birch 
dwarf birch 
silver birch 
downy birch 
flat-sedge, broad blysmus 
tor-grass 
false brome 
upright brome 
yellow ox-eye 
mountain small-reed 
heather, ling 
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Caltha palustris 
Campanllla cochlearifolia 
Carex aCl/ta 
Carex aCUliformis 
Carex appropinquata 
Carex alrofusca 
Carex bicolor 
Carex bllxballmii 
Carex canescens* 
Carex capillaris 
Carex capilala 
Carex chordorrhiza 
Carex curla 
Carex curvu/a 
Carex davalliana 
Carex demissa 
Carex diandra 
Carex dioica 
Carex echinala 
Carex elata 
Carex flacca 
Carexflava 
Carex flava agg. 
Carex fllsca * 
Carex gracilis* 
Carex heleonastes 
Carex hostiana 
Carex /asiocarpa 
Carex lepidocarpa 
Carex /inzosa 
Carex livida 
Carex nzagellanica 
Carex nzicroglochin 
Carex montana 
Carex nigra 
Carex panicea 
Carex pal/cif/ora 
Carex paupercu/a* 
Cm'ex pu/icaris 
Carex rostrata 
Carex rotundata 
Carex saxati/is 
Carex stellulata* 
Carex tlllllidicarpa* 
Carex vaginata 
Carp in us betu/us 
Castanea sativa 
Chaerophyllum allrellll1 
Chamaenerion angustifolillll1 * 
Cirsium pall/stre 
C1adilll1Z mariscus 
Comarum pa/ustre* 
Cornus sllecica 
Corylus avellana 
Crepis pallldosa 
Cypripedilllll calceolus 
Dactylis glomerata 
Dacty/orhiza incarnata 

ssp. crllenta 
Dactylorhiza majalis 

marsh -marigold 
small bellflower 
slender tufted sedge 
lesser pond-sedge 
fibrous tussock-sedge 
scorched alpine-sedge 
two-coloured sedge 
club sedge 
see Carex curIa 
hair sedge 

string sedge 
white sedge 

Davall's sedge 
common yellow-sedge 
lesser tussock-sedge 
dioecious sedge 
star sedge 
tufted-sedge 
glaucous sedge 
large yellow-sedge 
large yellow-sedge 
see Carex nigra 
see Carex acuta 

tawny sedge 
slender sedge 
long-stalked yellow-sedge 
bog-sedge 

tall bog-sedge 
bristle sedge 
soft-leaved sedge 
common sedge 
carnation sedge 
few-flowered sedge 
see Carex magellanica 
flea sedge 
bottle sedge 

russet sedge 
see Carex echinata 
see Carex demissa 
sheathed sedge 
hornbeam 
sweet chestnut 
golden chervil 
see Eriophorllm angllstifolillm 
marsh thistle 
great fen-sedge 
see Potentilla palustris 
dwarf cornel 
hazel 
marsh hawk's-beard 
lady's-slipper 
cock's-foot 
early marsh-orchid 
flecked marsh-orchid 
broad-leaved marsh-orchid 



Dactylorhiza pseudocordigera 
Dactylorhiza traunsteineri Traunsteiner's orchid 
Deschampsia flexuosa wavy hair-grass 
Drosera anglica great sundew 
Drosera intermedia oblong-leaved sundew 
Drosera longifolia* see Drosera anglica 
Drosera rotundifolia round-leaved sundew 
Drosera x obovata (= D. anglica x rotundifolia) 
Dryopteris carthusiana narrow buckler-fern 
Eleocharis pauciflora* see Eleocharis quinqueflora 
Eleocharis quinqlleflora few-flowered spike-rush 
Eleocharis uniglllmis slender spike-rush 
Empetrum nigrum crow berry 
Empetrum nigrum ssp. hermaphroditllln mountain crowberry 
Ephedra distachya ssp. helvetica 
Epilobium angustifolium 
Epilobium hirsutum 
Epipactis atrorubens 
Epipactis palustris 
Equisetllm flllviatile 
Equisetum hyemale 
Equisetum limosllm* 
Equisetum palustre 
Equisetum variegatllm 
Erica tetralix 

rose bay willowherb 
great willowherb 
dark-red helleborine 
marsh helleborine 
water horsetail 
rough horsetail 
see Equisetllm fluviatile 
marsh horse tail 
variegated horsetail 
cross-leaved heath 
common cotton grass 
slender cottongrass 

Eriophorlll11 angllstifoliul11 
Eriophorul11 gracile 
Eriophorul11 latifolium 
Eriophorum scheuchzeri 
Eriophorzml vaginatul11 
Ellpatorillm cannabinum 
Ellphorbia palustris 
Euphrasia frigida 

broad-leaved cottongrass 
Scheuchzer's cottongrass 
hare's-tail cottongrass. bog cotton 
hemp-agrimony 

Faglls sylvatica 
Feslllca rllpicola 
Festuca slllcata* 
Filipendula lllmaria 
Frangula alnus 
Fraxinlls excelsior 
Galillm boreale 
Galilll11 palllstre 
Galilll11 saxatile 
Gentiana clllSii 
Gentiana lutea 
Gladiolus palustris 
Gymnadenia odoratissil11a 
Gymnadenia conopsea 
Hammarbya paludosa 
Helictotrichon pratense* 
Hippophae rhamnoides 
Hippuris vulgaris 
HolcllS lanatus 
HOl11ogyne alpina 
Humulus lupulus 
Huperzia selago 
Hydrocotyle vulgaris 
Iris pseudacorus 
Iris sibirica 
funcus acutiflorus 
funcus alpinoarticlllatus* 

marsh-spurge 
eyebright 
beech 
hairy fescue 
see Festuca rupicola 
meadowsweet 
alder buckthorn 
ash 
northern bed straw 
common marsh-bedstraw 
heath bedstraw 
Clusius gentian 
yellow gentian 
gladiolus 

fragrant orchid 
bog orchid 
see A venula p ratensis 
sea-buckthorn 
mare's-tail 
y orkshire-fog 
purple colt's-foot 
hop 
fir clubmoss 
marsh pennywort 
yellow iris 
iris 
sharp-flowered rush 
see funcus alpinus 
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funGus alpinus 
funcus biglumis 
funcus castaneus 
funcus filiformis 
funGus stygius 
funGus trigiumis 
funiperus communis 
funiperlls communis ssp. nana 
Kobresia simpliciuscula 
Lamiastrum galeobdolon 
Lamium maCldatum 
Larix decidua 
Larix gmelinii 
Laserpitium latifolium 
Laserpitium siler 
Lathyrlls palllstris 
Ledllm palustre 
Lemna minor 
Lemna trisulca 
Leontodon autumnalis 
Lepidotis inundata 
Liparis loeselii 
Listera cordata 
Listera ovata 
Loiseleuria procumbens 
Luzula nivea 
Lycopodium inundatum* 
L ysimachia vulgaris 
Lythrum salicaria 
Melampyrum pratense 
Mentha aquatica 
Menyanthes trifoliata 
Molinia caerulea 
Molinia caerulea ssp. arundinacea 
Molinia coentlea* 
Myrica gale 
Nardus stricta 
Narthecium ossifragllm 
Nymphaea alba 
Orchis laxiflora ssp. palustris 
Orchis traunsteineri* 
Oxycoccus microcarpus* 
Oxycoccus quadripetalus* 
Parnassia palustris 
Pedicularis oederi 
Pedicularis palustris 
Pedicularis verticillata 
Petasites paradoxus 
Peucedanum palustre 
Phragmites australis 
Phragmites communis* 
Picea abies 
Picea excelsa* 
Pinguicula vulgaris 
Pinus cembra 
Pinus montana* 
Pinus mugo 
Pinus silvestris* 
Pinus sylvestris 
Populus alba 

alpine rush 
two-flowered rush 
chestnut rush 
thread rush 
bog rush 
three-flowered rush 
juniper 
dwarf juniper 
false sedge 
yellow archangel 
spotted dead-nettle 
larch 

broad-leaved laser 
laser 
marsh pea 
Labrador-tea 
common duckweed 
ivy-leaved duckweed 
autumn hawkbit 
marsh clubmoss 
fen orchid 
lesser twayblade 
common twayblade 
trailing azalea 
snow-white wood-rush 
see Lepidotis inundata 
yellow loosestrife 
purple-Ioosestrife 
common cow-wheat 
water mint 
bogbean 
purple moor-grass 
purple moor-grass 
see Molinia caerulea 
bog-myrtle 
mat-grass 
bog asphodel 
white water-lily 
loose-flowered orchid 
see Dactylorhiza traunsteineri 
see Vaccinium microcarpllm 
see Vaccinium oxycoccos 
grass-of -Parnassus 
Oeder's lousewort 
marsh lousewort 
whorled lousewort 
paradoxial butterbur 
milk-parsley 
reed 
see Phragmites australis 
spruce 
see Picea abies 
common butterwort 
Arolla pine 
see Pinus mugo 
mountain pine 
see Pinus sylvestris 
Scots pine 
white poplar 



Populus nigra 
Populus tremula 
Potamogeton coloratus 
Potamogeton gramineus 
Potentilla erecta 
Potentilla palustris 
Primula elatior 
Primula farinosa 
Prunus padus 
Prunus padus ssp. borealis* 
Prunlls padlls ssp. petraea 
Pteridillm aqllilinllm 
Qllerclls petraea 
Quercus pubescens 
Quercus robur 
Ranunculus ficaria sp. bulbifer 
Rhamnus cathartica 
Rhinanthlls osiliensis 
Rhododendrom ferrugineum 
Rhododendron hirsutlll11 
Rhynchospora alba 
Rhynchospora fusca 
Ribes rubrlll11 
Rorippa amphibia 
Rosa spp. 
Rllbus chamaemorus 
Rubus idaeus 
Salix alba 
Salix allrita 
Salix cinerea 
Salix livida 
Salix myrsinites 
Salix myrtilloides 
Salix nigricans 
Salix rep ens 
Salix rosmarinifolia 
Sambuclls racemosa 
Sanguisorba officinalis 
Saussurea alpina 
Saxifraga aizoides 
Saxifraga hirculus 
Scheuchzeria palllstris 
Schoenus ferrugineus 
Schoenlls nigricans 
Schoenoplectus lacustris* 
Scirpus cespitosus 
Scirpus hlldsonianus 
Scirpus lacustris 
Scutellaria galericlllata 
SelagineUa selaginoides 
Senecio paludosus 
Senecio sylvaticus 
Serratllla tinctoria 
Sesleria albicans 
Sesleria varia* 
Silaw11 silal/S 
Sisymbrillll1 strictissimllll1 
Sorbus aucuparia 
Spiranthes aestivalis 
Stachys palustris 

black poplar 
aspen 
fen pondweed 
various-leaved pondweed 
tormentil 
marsh cinquefoil 
oxlip 
bird's-eye primrose 
bird cherry 
see Prunus padus ssp. pelloaea 
bird cherry 
bracken 
sessile oak 
white oak 
pedunculate oak 
lesser celandine 
buckthorn 

rust-leaved alpenrose 

white beak-sedge 
brown beak-sedge 
red current 
great yellow-cress 
dog rose 
cloudberry 
raspberry 
white willow 
eared willow 
grey willow 

whortle-Ieaved willow 

dark-leaved willow 
creeping willow 

red-berried elder 
great burnet 
alpine saw-wort 
yellow saxifrage 
marsh saxifrage 
Rannoch rush 
brown bog-rush 
black bog-rush 
see Scirpus lacustris 
deer-grass 
alpine deer-grass 
common club-rush 
skullcap 
lesser clubmoss 
fen ragwort 
heath groundsel 
saw-wort 
blue moor-grass 
see Sesleria albicans 
pepper-saxifrage 
perennial rocket 
rowan 
summer lady's-tresses 
marsh woundwort 
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SlIccisa pratensis 
Swertia perennis 
Thalictrum alpim1l11 
Thalictrum flavlIm 
Tofieldia calyclllala 
Tofieldia pllsilla 
TrichophorulJ1 alpinul71 * 
Trichophorwll caespitosllm* 
Trientalis ellropaea 
Triglochin palllstris 
Trisetllll1 flavescens 
Typha angllstifolia 
Typha lalifolia 
Typha minima 
UtriClllaria intermedia 
Utriclllaria minor 
Utricularia ssp. 
Utriclllaria vulgaris 
Vaccinilllll microcarplll1l 
Vaccinilll71 myrtilllls 
Vacciniw1l oxycoccos 
Vaccinilll71 llliginosul1l 
Vaccinilll71 vitis-idaea 
Valeriana dioica 
Veronica tellcrilllJ1 
VincetoxiclllJ1 officinale 
Viola palllstris 

devil's-bit scabious 
marsh felwort 
alpine meadow-rue 
common meadow-rue 
German asphodel, greater tofieldia 
Scottish asphodel 
see Scirpus hudsonianLls 
see Scirplls cespitosus 
chickweed wintergreen 
marsh arrowgrass 
yellow oat-grass 
reed-mace, lesser bulrush 
bulrush 
little bulrush 
intermediate bladderwort 
lesser bladderwort 
bladderwort 
greater bladderwort 
small cranberry 
bilberry 
cranberry 
bog bilberry 
cowberry 
marsh valerian 
speedwell 
vincetoxicum 
marsh violet 

8.1.2 Non-vascular plants (Mosses and Liverworts) 

Scientific names 

Acrocladilll71 cuspidatllln * 
Acrocladiw71 gigantew71* 
AneLlm pingllis 
AlllacOlllniw71 palustre 
Bryw71 pseudotriqlletntlJ1 
Bryw71 lVeigelii 
Calliergon gigantelll71 
Calliergon richardsonii 
Calliergon sarmentoslll71 
Calliergon stmminew7l 
Calliergon trifariw71 
Calliergonella cuspidata 
Camptotlzeciwll nitens* 
Call1pyliulIl stellatllm 
Catoscopiwll nigritwll 
Cephalozia ambigua 
Cephalozia spp. 
Cinclidiul11 stygiul11 
CinclidiulIl subrotllndll171 
Cladopodiellia fluitans 
Cratoneuron COl71l1lutatlllll 
Cratonellron spp. 
Ctenidilll71 mollllscum 
Dicranlllll affine 
Dicmnlllll bonjeanii 
Dicranllm leioneuron 

Common names 

see Calliergonella cllspidata 
see Calliergon gigantellm 

bog thread moss 

giant spear moss 

fine spear moss 

spear moss, pointed bog feather moss 
see HOl7lalothecilllll nitens 
star moss 



Dicranllm llndulatum 
DrepanocladllS badillS 
Drepanocladus exannulallls 
Drepanocladus fluitans 
Drepanocladus intermedius 
Drepanocladus revolvens 
Drepanocladus tllndrae 
Fissidens adianthoides 
Fissidens osmundoides 
Gymnocolea inflata 
Homalothecium nitens 
Hylocomium splendens 
Hypnum cupressiforme ssp. ericetorwl1 
Lophozia borealis 
Lophozia laxa 
Lophozia rutheana 
Meesea triquetra 
Meesia triquetra 
Meesia uliginonsa 
Mylia anomala 
Mylia spp. 
Odontoschisma elongatum 
Paludella squarrosa 
Plagiomniul11 elatlll11 
Plagiol1lnium ellipticul1l 
Plellroziul11 schreberi 
Polytrichlll1Z a/pinlllll 
Polytrichul1l coml1lune 
Polytrichum formosum 
Polytrichul11 strictum 
Polytrichum jllniperinllm ssp. strictlil1l 
Rhizol11niul11 magnifolilllll 
Rhizol1111illm pselldopunctatlll1l 
Rhytidiadelphus squarrosus 
Riccardia pinguis* 
Scapania spp. 
Scorpidium scorpioides 
Scorpidium amblyphyllllll1 
Sphagnum angermanicuf1l 
Sphagnum anl1ulatllm s.l. 
Sphagnum angllslifolilll11 
Sphagnum balticlll11 
Sphagnum capillifolium 
Sphagnum cenlrale 
Sphagnum compaclllll1 
Sphagnum conlortllll1 
Sphagnum cuspidatllm 
Sphagnum fallax 
Sphagnum fimbrialum 
Sphagnum flexuosum s.l. 
Sphagnum fUSCllll1 
Sphagnum girgensohnii 
Sphagnum imbricatum 
Sphagnum lindbergii 
Sphagnum magellanicllll1 
Sphagnum majus 
Sphagnum molle 
Sphagnum paluslre 
Sphagnum papillosllm 
Sphagnum plalyphyllum 

wavy spike moss 

floating hook moss 

curled hook moss 

fork moss 

inflated scale moss 

glittering feather moss 
cypress-leaved feather moss 

see Meesia triquetra 

Schreber's feather moss 

common hair moss 
bank hair moss 

Juniper-leaved hair moss 
dotted thread moss 

see Aneura pinguis 

scorpion moss 
see Sphagnum flexllosum s.l. 

red bog moss 

compact bog moss 

feathery bog moss 

fimbriate bog moss 

brown bog moss 

burgundy red bog moss 

blanket bog moss 
papillose bog moss 
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Sphagnum pulchrum 
Sphagnum recurVWll 
Sphagnum riparium 
Sphagnum rubellum 
Sphagnum russowii 
Sphagnum squarrosum 
Sphagnum subfulvum 
Sphagnum subnitens 
Sphagnum subsecundum s.l. 
Sphagnum tenellum 
Sphagnum teres 
Sphagnum warnstorfii 

8.1.3 Lichens 

Scientific names 

Cladonia chlorophaea agg. 
Cladonia coccifera 
Cladonia crispata 
Cladonia fimbriata 
Cladonia impexa* 
Cladonia portentosa 
Cladonia squamosa 
Cladonia scabriuscula 
Cladonia surrecta* 
Cladonia verticillata 
Hypogymnia physodes 

recur bed bog moss 

red bog moss 

squarrose bog moss 

dark bog moss 

Common names 

see Cladonia portentosa 

see Cladonia scabriuscula 



8.2 Animals 

Nomenclature of birds follows PETERSON et al. (1974). Animals other than birds 
are named after GRZIMEK et al. (1967-1972). 

8.2.1 Vertebrates 

Scientific names 

a Mammals 

Canis lupus 
Capra ibex 
Capreolus capreolus 
Cervus elaphus 
Lynx lynx 
Marmota marmota 
Mustela erminea 
Mustela putorius 
Rupicapra rupicapra 
Ursus arctos 

b Birds 

Acrocephalus arundinaceus 
Acrocephalus scirpaceus 
Anthus prate/uis 
Anthus trivialis 
Coturnix coturnix 
Emberiza schoeniclus 
Gallinago gallinago 
Glaucidium passerinum 
Grus grus 
Ixobrychus minutus 
Lagopus mutus 
Lanius collurio 
Lanius excubitor 
Limosa limosa 
Locllstella lllscinioides 
Lyrllrus tetrix 
M otacilla flava 
Numenius arqllata 
Panurus biarmicus 
Phoenicurus ochmros 
Picoides tridactylus 
Podiceps cristatus 
Podiceps mficollis* 
Rallus aquaticus 
Saxicola rubetra 
Saxicola torquata 
Sterna himndo 
Sylvia communis 
Tachybaptus mficollis 
Tetrao llrogallus 
Tetrastes bonasia 

Common names 

wolf 
ibex 
roe deer 
red deer 
lynx 
marmot 
ermine 
polecat 
chamois 
bear 

great reed warbler 
reed warbler 
meadow pipit 
tree pipit 
common quail 
reed bunting 
snipe 
pygmy owl 
crane 
little bittern 
rock ptarmigan 
red-backed shrike 
great grey shrike 
black-tailed god wit 
Savi's warbler 
black grouse 
yellow wagtail 
curlew 
bearded tit 
black redstart 
three-toed woodpecker 
great crested grebe 
see Tachybaptus ruficollis 
water rail 
whinchat 
stonechat 
common tern 
whitethroat 
little grebe 
capercaillie 
hazel hen 
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c Reptiles and amphibians 

Alytes obstelricans 
Bombina variegata 
Bufo bufo 
Lacerta vivipara 
Rana temporaria 
Triturus alpestris 
Vipera bents 

8.2.2 Invertebrates 

Scientific names 

Boloria aquilonaris 
Chorthippus montanus 
Coleoptera 
Colias palaeno ellropome 
Crenitis punctatostriata 
Heteroptera 
Hydroporus longicornis 
Leucorrhinia dubia 
Lochmaea slltllralis 
Myrmeleotettix maclllatlls 
Odonata 
Somatochlora arctica 

midwife toad 
yellow-bellied toad 
common toad 
common lizard 
grass frog 
alpine newt 
adder 

Common names 

cranberry fritillary 
mountain grasshopper 
beetles 
clouded yellow 

bugs 

white-faced dragonfly 
heather beetle 
mottled grasshopper 
dragonflies and damselflies 
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Fig. 10.3.1. Participants attending the 1992 International Mire Conservation Group excursion to Switzerland, photographed at the edge of the burst 
bog of la Vraconnaz (Photo by L. Jeschke). 
1 Ammann Brigitta, Prof. Dr., 2 Wright Herbert, Prof. Dr., 3 Shotyk WiIliam, Dr., 4 Tsujii Setsuko, 5 Tsujii Tatsuichi, Prof. Dr., 6 Zoltai Elizabeth, 
7 Haab Roland, 8 Moen Asbjprn, Prof. Dr., 9 Aaby Bent, Prof. Dr., 10 Rowell Terry A., 11 Mulhauser Gilles, 12 Lofroth Michael, 13 Botch Marina, 
Dr., 14 Lindsay Richard A., 15 Forslund Susanne R., 16 Steincr Gert Michacl, Prof. Dr., 17 Zoltai Stephen, Dr., 18 Grosvernier Philippe, Dr., 19 
Steiner Eva, 20 Wolejko Leslaw, Dr., 21 Foss Peter J., Dr., 22 Feldmeyer-Christe Elizabeth, Dr., 23 Salminen Pekka, Dr., 24 Dwyer Rosaleen, 25 
Kaakinen Eero, Dr., 26 Krisai Robert, Prof. Dr., 27 Joosten Hans, Dr., 28 Andrzejczyk Tadeusz, Dr., 29 Succow Michael, Prof. Dr., 30 Bragg Olivia, 
Dr., 31 Angell-Petersen Ingerid, Dr., 32 O'Connell Catherine, Dr., 33 Julve Philippe, Dr., 34 Fitzgerald John, 35 Burman-Burehag Ruona, 36 Doyle 
Gerry, Dr., 37 Held Thomas, 38 von Gunten Beat, 39 Hornets Mati, Dr., 40 Griinig Andreas, 41 von Euw Margrit, 42 Jeschke Lebrecht, Dr. 

See you in Norway ... 
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_ Raised and transitional bog site of national importance 

-
, ... 

Fenland site of national importance 

Fenland site of regional importance 

Spring-fed mire 

Bog surroundings 

Boundaries of mire landscape (according to the project 
in consultation) 

Boundaries of mire landscape of national importance 
(in force since 1991) 

Comprehensive legend to the maps of the individual mire sites 
(Figs. 3.1.2., 3.2.2., 3.3.2., 3.4.2., 3.5.3., 3.6.2., 3.7.2., 3.8.2., 3.7.2. , 
3.8.2.,3.9.2.,3.10.2.,3.11.2., 3.12.3.,3.13.8., 3.13.14., 3.14.2., 3.15.2., 
3.16.2.,3.17.5.,3.17.6.). 
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