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IN MEMORIAM: PIET DEN BOER

By Rik-Jan Vermeulen and Hans Turin

Last year, in December 2016, Piet den
Boer passed away. Piet den Boer was
the last of the 3 famous European car-
abidologists, beside Carl Lindroth and
Hans-Ulrich Thiele, who formed the
modern carabidology. His most fa-
mous contribution was his theory
called: "Spreading of risk and stabiliza-
tion of animal numbers” in 1968. Until
that time it was generally assumed
that animal numbers were regulated
by biotic factors, especially by popula-
tion density. Since 1959 a large heath-
land area, close to the Biological Sta-
tion of Wijster was sampled at several
localities for ground beetles. This area
can be considered as a large habitat island situated in surrounding agricultural land.
Over the years several ground beetle subpopulation or interaction groups appeared to
fluctuate asynchronously although the total numbers caught in this area were stable.
Small groups of animals could increase or decrease by simple stochastic processes rather
than by regulating processes. With the island theory of MacArthur and Wilson in mind,
this brought him to the idea that species need a certain area of habitat to persist in a
long-term presence in the area, depending on radius of action and size of the species.
New in this theory was that, also in mainland habitat islands, isolation and fragmenta-
tion could lead to local extinction of species. In the years after, it became generally un-
derstood that areas of nature should be as large as possible or at least be connected by
dispersal corridors in order to prevent local and regional extinction of distinct species.
This is especially true, where it concerns ecological specialists. The earlier view that, if a
habitat has the right quality, a species will settle it by itself was abandoned. Subsequently,
nature managers and policy makers started to enlarge nature reserves and build con-
nective structures like ecoducts over habitat barriers, for instance, over highways. The
Noordenveld restoration project could in this respect also be regarded as a hommage to
his work.
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low level of background radio noise in
the (for dutch standards) lowly populated
area of the Dwingelderveld area.
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dwingelderveld.pdf
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== S|TE CHARACTERISTICS

Within the Netherlands the Bargerveen
Reserve is one of the largest bog remnants
and also the one where restoration is the
most promising. The reserve is managed by
Dutch State Forestry service. The Bargerveen
Reserve is a very small remnant (23 km?) of
the former Boertanger Moor (3,000 km?),
which once formed the border between
Germany and the Netherlands (Fig 1). The
development of the bog complex was
studied in detail by Casparie (1972).

Fig 2A shows an impression of the south-
ern part of the former Boertanger Moor,
where several raised bog domes had
merged to form one large bog complex.
A small river (Runde) was exporting excess
surface water towards the river Hunze. Be-
tween the domes a large dystrophic lake

Hoogveen, toestand van ongeveer
1500 na Chr.

Laagveen of moerasveen, toestand
omstreeks 1900 na Chr.

_ Overige gronden

NS De locatie van het veenreservaat
Bargerveen in het Bourtangerveen

(Zwarte Meer = 'Black Lake’) was present.
Because the bogs were dome-shaped,
precipitation water flew from the top of
the bog through the acrotelm (=living top
layer of Sphagnum) to lower areas. Infiltra-
tion into the mineral underground was
almost totally prevented by the presence
of boulder clay layers in the subsoil, the
almost impervious lake sediments and
other impervious organic layers. The bog
complex was not only fed by precipitation
water: locally groundwater from surround-
ing sandy ridges could enter the complex
through so-called ‘hydrological windows'
where the boulder clay layers had eroded
away (Casparie & Streefkerk 1992).

Only a very small part of the Dutch side of
the Boertanger Moor has not been subject
to peat extraction. This area, part of the

* Fig 1 * Left: The location of the former Boertanger Moor bog complex (largest brown patch) on the
border of Netherlands and Germany. Right: the present Bargerveen Reserve.
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*Fig 2 * A:Impression of the southern part of
the former Boertanger Moor consisting
of various large bogs that had merged
to one large bog complex. The yellow
square represents the present extension
of the bog relict Bargerveen. B: Impres-
sion of the cutover and largely reclaimed
peatland with in the lower corner the
small bog remnant Meerstalblok before
the start of restoration. C: Impression of

the present bog reserve Bargerveen
showing restored bog vegetation
around the core reserve (Meerstalblok
in the foreground) and large flooded
buffer zones on former agricultural
land. - Figure drawn by Ab Grootjans.

Meerstalblok, was the only place where
typical bog vegetation and a small bog
lake (in Dutch ‘meerstal) had remained
before the area was declared a nature re-
serve in 1968 (Fig 2B). Although drainage
and burning of the top layer for growing
Buckwheat was practiced here, typical plant
and invertebrate species still persisted in
the area (Van Duinen, 2013). The bog rem-
nant is situated 4 meter above the sur-
rounding area, where large scale peat ex-
traction in the 19" and 20™ century has
left some small strongly desiccated bog
remnants amidst areas with shallow re-
maining peat layers that were transformed

into pastures and arable fields. .

Bog vegetation

Molinia dominated heath

== MIANAGEMENT AND
MANAGEMENT CHALLENGES
Since 1971 a network of smaller peat dams
and more recently large dikes have been
built in order to raise the water levels in Mineral soils

Open water

Agricultural fields

Peat layers




m Bargerveen ombrotrophic bog

* Fig 3 * The central part of the bog reserve Bargerveen showing the restored bog vegetation growing
at almost the same height as the peat dikes that have been built to raise the water level with
several meters. - Photo: André Jansen, December 2014.

* Fig 4 * Left: deeply drained agricultural fields. Right: peripheral hydrological buffer zone to keep the
water levels in the Bargerveen bog reserve high. - Photo: André Jansen.

the reserve (Fig 2C). Because of the very
large height differences between the are-
as with thick remaining peat layers and the
cut-over areas, nearly all low lying areas
became almost permanently flooded. In
the central part of the reserve the re-
growth of Sphagnum and Eriophorum
species was good. Currently, several hec-
tares are now classified as active raised
bog (H7110A). In case of open water
Sphagnum starts floating when sufficient
methane and carbon dioxide is produced
by the underlying substrate (Lamers et al.
2002), which may consist of peat or litter
formed by grasses or trees. Sphagnum mats
keep floating for a long time in case little
decomposed Sphagnum peat is present
(Tomassen et al, 2004) or when slightly
calcareous groundwater enters the peat

from below and stimulates decomposi-
tion (Smolders et al, 2003). In the low-lying
areas with shallow peat layers and perma-
nent flooding, Sphagnum growth is much
more limited.

The grass species Molinia caerulea expan-
ded massively after rewetting. Experimen-
tal research in the field and in the labora-
tory revealed that the vigorous growth of
Molinia was caused by high nitrogen dep-
osition from the air (Limpens et al. 2003,
Tomassen et al. 2003). In the Bargerveen
area the atmospheric N-deposition in the
last decades reached 20-40 kg N ha'yr.
Critical loads for bogs are 5-10 kg N
ha'yr', above which the Sphagnum species
are unable to absorb the nitrogen (Lamers
et al, 2000) and nitrogen becomes avail-



able for vascular plants such as Molinia
caerulea and Betula pubescens. Above 18
kg of N ha''yr' the vascular plants start to
shade the Sphagnum plants to the extent
that their growth is reduced considerably
(Limpens et al, 2003). In the Bargerveen
Reserve the rapid growth of grasses and
shrubs has been suppressed by introduc-
ing sheep and cattle grazing in the area.
This has stimulated the growth of Sphag-
num to the extent that in the best rewet-
ted areas in the Meerstalblok Sphagnum
has become dominant and grazing is no
longer necessary. The final touch to rewet-
ting of the central parts of the reserve was
given by the establishment of large buffer
zones on agricultural land around the re-
serve, where very high water levels were
installed. The farmland was acquired by
the government. Fig 3 shows that as a re-
sult the high peat dikes in the central parts
of the bog remnant are nowadays almost
overgrown by bog vegetation.

The total budget scheduled for the period
2013-2026 for further measures to restore
the Bargerveen bog amounts to about 34
million Euro, including 30 million for resto-
ration measures and hydrological buffer
zones and ca. 4 million for continued man-
agement of the reserve. These funds come
from the Provincial government, the nation-
al government and the European Union.
The hydrological buffer zones surround-
ing the bog relic are 500-800m wide on
the Dutch side. The German authorities
are planning a hydrological buffer zone of
300m wide at the eastern border of the
reserve. The hydrological buffer zones are
largely established and planned on cut-
over peatlands with shallow layers of (black)

Bargerveen ombrotrophic bog

peat that have been intensively fertilized
and are extremely rich in nutrients, in par-
ticular phosphate. After rewetting these
former agricultural lands are highly pro-
ductive and species like Reed (Phragmites
australis) and Common Cattail (Typha lati-
folia), or Willow (Salix spp.) dominate the
vegetation within a few years. Harvesting
these crops is possible with machines that
are adapted to driving in marshes and
shallow water. Currently, a pilot project is
starting to explore the productive use of
rewetted agricultural fields on peat (Palu-
diculture.com; Wichtmann et al, 2016).

== DAY PROGRAMME

* The excursion starts at the office of State
Forestry Services (Staatsbosbeheer). We
will walk to the remaining small bog
lake ‘Meerstal’ and pass the buffer area
and water retention basins (Fig 5). We
will also see the differences between the
older peat dams and the more recent
large dikes constructed to raise the wa-
ter table in the bog remnant. The vege-
tation succession following rewetting of
poorly humified peat and the effects of
sheep grazing can be observed during
our walk in the Meerstalblok. A last stop
will be on one of the remaining pieces
of '‘bovenveengraslanden, which consists
of grasslands that have been used for
agriculture in the past by adding sods
and manure to the peat remnants. These
grasslands are surprisingly often very rich
in plant and invertebrate species, but their
preservation is difficult with the raised
bog being restored around them.

Authors: Gert-Jan Van Duinen & Ab Grootjans
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* Fig 5 * Excursion route through the Bargerveen bog with stops marked as stars on the map.
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