Fig. 3.9.1. View from the unexploited centre of the bog of la Chaux-des-Breuleux to the north-east (Photo by E. Feldmeyer-Christe).

3.9

An acidic archipelago in a calcareous landscape - the bog of
la Chaux-des-Breuleux in the Franches-Montagnes
Elizabeth Feldmeyer-Christe

Communities: Saignelegier, La Chaux-des-Breuleux (canton Jura); Tramelan
(canton Berne)
Locality: La Tourbiere
Coordinates: 569-572 / 229-231
Elevation of the mire: 1,000 m
Area of the raised bog: 38 ha
Area of the mire landscape La Chaux-des-Breuleux: 310 ha

3.9.1

Highlight of the visit

What are the decisive ecological conditions which led to the development of
quite large raised bogs within a terrain of strong karstic character? A characteristic but endangered landscape element of the Franches-Mon tagnes, les pftturages
boises (wooded pastures), grazed by horses and cattle will be seen. Large peat
cuttings, which in 1984 led to the first substantial rehabilitation attempts on a
Swiss peatland, will be presented.
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3.9.2

General information

Between Saint-Imier valley in the south and the Doubs, a river that forms part
of the border with France in the north, the mountains have been reduced by
denudation to an undulating plateau, or peneplain. This Plateau Jura, which
extends into France (cf. Fig. 1.3.8), is known geographically as FranchesMontagnes (Free Mountains in French), a name acquired in 1384 when the
Bishop of Basle freed the inhabitants from taxation to encourage settlement of
the remote and climatically unfriendly area.
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Fig. 3.9.2. Location of the mires and the mire landscapes of national importance in the area of the Franches·Montagnes (modified from DFI 1990,
1991b, 1991c). 1 The bog of la Chaux-des-Breuleux; 2 Etang de la Gruere; 3 Les Royes; 4 Les Rouges terres.
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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3.9.3

Geology and hydrology

Geologically, the bog occupies the bottom of a synclinal valley with an impervious Tertiary stratum. Two chains of dolines to the south and to the north of
the bog define a sharp border between permeable (Dalle nacree) and impermeable bedrock (Cretaceous). These dolines are particular karstic formations that
are very common on the Plateau of the Franches-Montagnes. As a result of
these dolines, there is no mire margin or lagg. It is easy to imagine that these
sinkholes have played an important role in the growth of several bogs in this
region. They effectively surround the impervious, flat surfaces suitable for
acidic bog development and protect them from infiltration by alkaline runoff
(see Fig. 3.9.3).
When considering the general hydrology of the Franches-Montagnes, one
must remember that mature karstic systems are without surface streams or
rivers. Resurgences can occur, like the source of the Pied d'Or to the south of
the bog which flows inside a doline just a few metres after its outflow. All the
ponds in this area of the Franches-Montagnes are man-made. In a region
without rivers men realized the hydrological potential of the bogs. Through a
drainage system, water was collected from the bog into a pond which was then
channelled to a water-mill or a sawmill, before it disappeared into the karstic
system (FELDMEYER-CHRISTE 1990c). This was also true for the mill at Etang de
la Combe which was built in 1782 in the largest sinkhole to the north of
Tourbiere de la Chaux-des-Breuleux (LEU 1955; cf. dammed up pond in Fig.
3.9.3). The sawmill at Etang de la Gruere (cf. Fig. 3.9.2, No. 2) was the last to be
used in this way, and was electrified in the 1950's.
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Fig. 3.9.3. Geomorphological sketch map of the raised bog of La Chaux-des-Breuleux showing the natural control of lateral mire expansion by karstic
features (dolines). The bog developed in a syncline over an impervious Tertiary sediment layer (modified from GERIlER 1989).

3.9.4

Climate

The climate in the Franches-Montagnes is determined by its topographical
situation in central Europe, 650 km from the Atlantic and 550 km from the
Channel at an elevation of 1,000 m. The climate is rather continental in its
temperature (the mean annual is 5.4 0 C) and rather oceanic in the amount of
rain which falls (mean annual is between 1,250 to 1,300 mm). However, it is a dry
region, suffering frequent drought periods during summer because of the high
permeability of the karst. People were even forced to build farm houses with
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huge roofs to collect as much rain-water as possible. The water was stored in a
cistern and used [or watering the animals or for drinking water during dry
periods. Generally, the climate is recognized as one of the harshest of all
European stations, with an elevation of approximately 1,000 m.

3.9.5

Specifications of the bog

The bog, situated at an altitude of 1,000 m, is 2 km long and up to 300 m wide.
It covers the valley floor running north-east to south-west and overlaps the
territory of cantons Jura and Berne. It is typical of raised, ombrotrophic peat
bogs which have been cut over. An unexploited mound of peat (with a thickness
of 3.5 m) in the centre of the bog still gives an idea of the original shape (Fig.
3.9.1). However, as a result of intensive peat exploitation, the whole bog area is
criss-crossed by about 190 km of ditches of different depths and widths. These
contribute to lowering the water-table within the bog.
Despite intense human impact, la Tourbiere de la Chaux-des-Breuleux is
one of the most important raised bogs of this region; its surface of about 40 ha
of ombrotrophic peat is the third largest in all Switzerland. Parts of the bog have
been a nature reserve since 1974. The bog area is surrounded by pastures or by
pastured woodland which is a very typical landscape element of the FranchesMontagnes area.

3.9.6

Vegetation

As a result of extensive drainage. the actual vegetation consists mostly of
heather (Ca/lLl/w vu/garis) and dry stands of hare 's-tail cottongrass (Eriophorun1
vaginatlll71). Patches of Sphagnum magellanicum are still growing on the nonexploited peat mound which has remained in the bog's centre. Figure 3.9.4
shows the zonation of vegetation at the edge of this mound where peat cutting
has modified the hydrological conditions. On the eastern side of the mound, a
big peat cutting pit is now entirely invaded with bottle sedge (Carex rostrata;
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Fig. 3.9.4. Cross-section showing micro-relief and vegetation through the partially exploited bog of La Chaux-des-Breuleux (from FELDMEYERCHRISTE 1990c).
1 Typical sub-association of the Sphagnetum magellanici (red hummocks);
2 Sphagnlll1l lenellul1l variant of the Sphagnetum magellanici sub-association with Cladonia arbuscula;
3 Sphagnlll1l /lISClIl1l variant of the Sphagnetum magellanici sub-association (brown hummocks);
4 Cladonia arbllsclIla and Polylrichlll1l alpeslre variant of the Sphagnetum magellanici sub-association;
5 Vacciniul1l lIliginoslIl1l stage partly invaded by Pinus mllgo;
6 Sphagnum angusli/olium variant of the Caricetum rostratae sub-association;
7 Typical sub-association of the Caricetum rostratae.
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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).

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.

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

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 surroundings 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 proposed 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 FranchesMontagnes.
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