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Abstract: In 2000-2001 a national distribution survey of the badger (Meles meles) was undertaken. The survey was
to contribute to the interim evaluation of the badger protection plan of the Ministry of Agriculture, Nature Manage-
ment and Fisheries of the Netherlands. The execution of this protection plan started in 1984. The outcomes of this
survey are presented in this article. The following aspects are described: (1) the historic development in the distri-
bution, (2) the occupation rate of suitable badger habitat, (3) the development of settlement types, (4) the merger of
subpopulations, (5) the continuity of occupation, (6) the output of trandocations, and (7) the number of disappeared
setts and the disturbances registered. In addition, a comparison is made with the results from the surveys of 1960,
1970, 1980, 1990 and 1995. The collected data originated mainly from fieldwork. For every 1-km square, the more
than incidental use of badger setts was recorded. Earlier research (1995) on the habitat of the badger qualified 15%
of the research area (about 25,000 km?) as suitable. In 2001, badgers occupy about 25% of the suitable habitats avai-
|able to them. The northern and eastern parts of the study area had arelatively low occupation-rate, i.e. 4 to 5 times
lower than the rate for the middle and south, where the three largest populations are located. The increase of distri-
bution in the north and east, however, was twice as much as in the middle and the south. In the Netherlands 4,400
badger setts have been recorded since 1960. During the survey more than 2,500 | ocations (57%) were visited. In the
period 1995-2001, the distribution area of the badger increased with almost 30%. The distribution area of the nine
splinter populations even increased by 48%. A decrease of 17% was recorded for the 25 dispersed populations. The
average distance between the core populations existing from 1980 onwards decreased from 28 to 21 kilometres. For
the period 1995-2001, in the regions of Gelderland-Veluwe and Zuid-Limburg the 18% increasein distribution area
remained below the national average (29%). The large population in Gelderland-Veluwe even hardly grew (1%).
The much smaller population in the Reest valley, at the border of the provinces of Drenthe and of Overijssel, did not
grow at all. In the region of Gelderland-A chterhoek, the growth was minimal if the contribution from trans ocations
is excluded. The continuity in occupation increased. Since 1960, of the 1-km squares remained occupied in the fol-
lowing year of survey (n=2,536). 1,402 1-km squares were at least occupied once by badgers. Of these, 257 were
new in 2001, whereas 253 1-km squares remained vacant after initial occupation. Continuous occupation since 1960
occurred in 115 1-km squares. The remaining 892 1-km squares were occupied more than once, but not continuous-
ly. The three main distribution areas, Gelderland-Veluwe, Maasvallei and Zuid-Limburg, showed an increase of oc-
cupied 1-km sgquares of 36%. Thisiswell above the national average of 29%. These large populations cover 84% of
the badger distribution in the Netherlands. Theincrease must be credited almost entirely to the growth of the Meuse
valley population. In the period 1990-1995, the increase of 1-km sguares occupied by the three largest populations
was 4% below the national average, i.e. 12%. In this period, the growth is concentrated in Zuid-Limburg. In the pe-
riod 1987-2001, the trand ocation of badgers contributed at least 4% (37 kn?) to the total distribution of 2001. Inthis
period, 210 badgers weretrand ocated from enclosed release sites at 26 |ocationsin seven provinces. At least 202 set-
ts disappeared between 1995 and 2001, representing about 8% of the locations visited. One in five was occupied in
1995. The amount of destroyed setts decreased with almost 40% in comparison with the period of 1990-1995.

Keywords: badger, Meles meles, distribution, Netherlands, survey, trandocations, disturbances, habitat, occupa-
tion, Species Protection Plan.
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Introduction

In 1984, the Ministry of Agriculture and Fish-
eries of the Netherlands issued the species pro-
tection plan concerning the badger (Meles meles)
(Ministerie van Landbouw en Visserij 1984). For
thefirst time in the Netherlands, a clear and ver-
ifiable perspective was outlined for one of the
larger mammal species for a period of 15 years.
Within the framework of this plan, several aims
for each five-year period were defined. For the
period up to 1990, the aim was. “stopping the
decline of the number of badgers and the start up
of translocation activities’. For the period 1990-
1995: “increase of the existing population in
number and in distribution area as well as the
merging of subpopulations’. For 1995-2000, the
last period: “the growing together of subpopula-
tions into one continuous distribution, reaching
an optimal density and effectiveness of a maxi-
mal protection”. Such medium term planning
with a pronounced spatial strategy demanded
evaluation. One of the ways of supporting the
badger protection plan and its evaluation has
been the organisation of a distribution survey
every five years. For the first time this was car-
ried out in 1990 (Wiertz 1991). The distribution
survey was again repeated in 1995 and 2000-
2001 (van Moall 1999, van Moll 2002).

The distribution survey in 2001 served the
evaluation of the following goals. 1. The growth
in the distribution of the existing population. 2.
The merging of subpopulations. 3. The merging
into one continuous distribution. Against this
background, the purpose of the survey in 2000-
2001 was the description of the development of
the badger distribution in the Netherlands. This
was done on the basis of data, collected mainly
in the field, on the occupational status of badger
setts. The 2001-survey provided answers to sev-
en questions: 1. What is the development (nation
wide and regionally) of the badger distribution
based on a comparison of data from the 2001-
survey with earlier distribution surveys? 2. What
is the (proportional) relation between the badger
distribution of 2001 and the available suitable
habitat? 3. What is the development of the dif-
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ferent settlement types, i.e. core populations,
splinter populations and dispersed populations?
4. To what extent are subpopulations merging
and to what extent is the distribution developing
towards a continuous distribution? 5. What isthe
degree of continuity in the occupation of 1-km
sguares and what is the consistence of the distri-
bution of 2001 respecting the duration of this
continuity? 6. What is the contribution of
trangl ocation activitiesin the past (from 1987 on-
wards) to thedistributionin 2001? 7. What isthe
influence of sett disturbances and the disappear-
ing of setts since 1995 on the distribution in
20017?

Methods
Research area

The research area covered the Netherlands and
the border region of Germany and Belgium in
cases where 1-km sguares of Dutch territory ex-
ceed over the border. The research area covered
24,945 km?. The research areawas subdivided in
sixteen regions (figure 1). This subdivision was
the same as used in the study on the badger dis-
tribution in 1995 (van Moll 1999). The provinces
of Zeeland and of Zuid-Holland, the low parts
between the rivers Nederrijn and Waal, the low
parts of Land van Maas en Waal, the province of
Noord-Holland west of the Amsterdam-Rijn-
kanaal and the Wadden islands were not includ-
ed. Inthe past, the badger occurred only inciden-
taly and infrequently in these areas. The
province of Flevoland was aso excluded from
the survey, although in the year 2000 a disturbed
sett in a sand depot was found here.

Survey of setts

Between January 2000 and March 2001, (poten-
tial) sett locations were visited in selected 1-km
sguares. A soon as a sett location showed evi-
dence of more than incidental use (i.e. habitation)
by badgers, the 1-km sguare was recorded as “ oc-
cupied”. When visiting all known or reported sett
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locations within a 1-km sguare without any result
or when suspected presence of occupied setts in
sguares with no history of occupation could not
be established, the 1-km sgquare was recorded as
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Figure 1. Location and partitioning of the study area.

“not occupied”. The inventory was based on 1-
km squares. In the Netherlands a density of more
than one “main sett” is usualy not found. A
““main sett’’ being defined as a sett used for
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(nearly) continuous occupation and/or reproduc-
tion on aregular basis. Exceptions are only found
in biotopes with arelative high carrying capacity,
e.g. in certain parts of Zuid-Limburg.

Several sources have been used to determine
which 1-km squares qualified for research and
which sett locations should be visited within
these 1-km squares. First of all, these sources
were the national surveys of badger setts, the so-
caled “dassencensi”. These were conducted in
1960, 1970, 1980, 1990 and 1995 (van Wijn-
gaarden & van den Peppel 1960, van Wijngaar-
den & van den Peppel 1964a (see a so: van Wijn-
gaarden & van den Peppel 1964b), Wiertz &
Vink 1983 (see also: Wiertz & Vink 1986),
Wiertz 1990, van Moll 1999). The survey infor-
mation was supplemented by national and re-
gional sett data from the years 1995-2000
(source: Das & Boom, unpublished data) as well
as field observations by third parties. Amongst
others, these were sett data from the nature re-
serve areas of Natuurmonumenten (de Vries
2000), Staatsbosbeheer (H. Vink, unpublished
data) and theroyal estate “Het Loo” (J.H. Kuper,
unpublished data). Finally, national mortality da-
ta, originating from the ‘Rijksinstituut voor
Natuurbeheer’ (RIN) (for theyear 1990) and Das
& Boom (for the period 1991-2000), was used
aso. The (unpublished) mortality data was used
in particular to determine 1-km sguares to be re-
searched in which no sett locations were known.

The status that could be assigned to a sett loca
tion itself on the basis of afield visit was: Inhab-
ited: the sett location shows more than incidental
use by badgers (regular habitation and/or repro-
duction). Uninhabited: the sett |ocation shows no
or at the most incidental use of alocation by bad-
gers. Not found: the sett location is not found.

During the survey, al characteristics in the
field indicating a more than incidental use of the
setts by badgers were considered, such as: dig-
ging, bedding or nest material, tracks, playing
grounds, latrines, footprints, scratch marks and
hairs. The presence, freshness and nature of
these signs, the size and condition of the sett as
well as information from third parties have
formed the basis for the conclusion on the status
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of a sett. The status that was granted to a sett in
2000-2001 can be considered as a summary of
the visitsto the sett location concerned. Setts sit-
uated in arable lands, which are to be ploughed
later in the year, and small(er) setts or single
holes used as temporary hide out, such as“emer-
gency setts’, were excluded from the survey.
These types of sett involve only temporary or in-
cidental use. Four field researchers have carried
out theinventory. This guaranteed the consisten-
cy of sett interpretations.

Occupation of suitable habitats

Per region, the number of occupied 1-km squares
was compared with the amount of suitable habi-
tats. The data concerning suitable habitats origi-
nated from a study by Das & Boom (Dirkmaat
1996). It was partly published in the distribution
research of 1995 (van Moll 1999). In this study,
based on (historical) topographic material, the
habitat suitable for the badger was determined per
1-km square. This was done for the years 1900
and 1995. No digtinction was made between de-
grees of suitability. The suitability of habitats was
determined based on ten criteria: 1. Cover and
vegetation (land use that produces cover). 2. Ad-
jacent food area. 3. Groundwater level. 4. Pres-
ence of sufficient surface to provide for a viable
population. 5. Possibility of contact with other
(actual or potential) viable populations. 6. Traffic
intensity (type of road). 7. Origin and presence of
relief. 8. Historica distribution data. 9. Distance
to built-up areas. 10. Carrying capacity of the
habitats (including land use and soil type).

The number of occupied 1-km squares was
compared with the amount of available suitable
habitats. The comparison carried out was numer-
icin character. No spatial comparison of distinct
1-km sguares was undertaken. Also, for each re-
gion, the occupation of suitable habitats in 2001
was compared with the figures from 1995.

Development of settlement types

A generd distinction was made between core
populations, splinter populations and dispersed
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populations as settlement types. This was done
in respect to the aims of the badger protection
plan, i.e. the development of subpopulations and
the realisation of one continuous distribution.
The classification in settlement types stands
apart from the geographical subdivision in re-
gions. It was meant to reflect the developments
of populations through time. The classification
was based on expert opinion regarding the devel-
opment of subpopulations in the Netherlands in
the past 40 years. In addition, the unpublished
mortality data over the period 1990-2000 con-
tributed to this.

A core population contains a minimum of nine
1-km sguares separated by no more than five
kilometres. Core populations are considered to
be viable and produce an outflow of badgers an-
nually. The success of this outflow will be influ-
enced greatly by the mortality during migration
(e.g. traffic mortality) and the safety of the re-
ceiving habitats. Three of the core populations
stood out from the others because of their size
(>100 occupied 1-km squares). These large pop-
ulations are located in the Veluwe-region, the
Meuseriver valey (‘Maasvalle’), and in the re-
gion of Zuid-Limburg. The population of the
Maasvallei comprises the region of Noord-
Limburg, Noord-Brabant-Maasvallei and Gel-
derland-Rijk van Nijmegen.

A splinter population occupies three to eight
1-km sguares separated by no more than five
kilometres. The survival of a splinter population
is uncertain and these populations usually have a
(strongly) changing distribution. Splinter popu-
lations produce (almost) no outflow of badgers.

A dispersed popul ation occupies one or two 1-
km sguares at no more than five kilometres
apart. Dispersed populations are mostly new
settlements outside existing distribution areas or
isolated settlements repeatedly occupied. They
can arise also as arelict of once larger subpopu-
lations. The survival of adispersed populationin
thelong run is most uncertain.

The classification into these three settlement
types makes a qualitative judgement of distribu-
tion patterns possible. This means more qualita-
tive than one purely based on numbers of 1-km
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squares within the, inevitably artificial, delimita-
tion of regions. In addition, it provides an insight
in the degree of fragmentation of agiven distrib-
ution. When stipulating the development of the
subpopulations, the data from the research of
2000-2001 was compared with the results of
1995 (van Moll 1999). The development of the
subpopulations was described also within the
historical context of the developments as from
1960.

Development towar ds a continuous
distribution

To determine the development towards a contin-
uous distribution, for each year of survey the
average distance between core populations was
calculated. This measurement was carried out for
the survey years 1960, 1970, 1980, 1990 and
2000-2001. To calculate the average, the dis-
tance between each core population and the near-
est neighbouring core population was deter-
mined. The number of core populations minus 1
was divided by the sum of these distances.

Because no devel opment towards a continuous
distribution can be expected in the area between
the populations north and south of the main
rivers in the central parts of the Netherlands
(Nederrijn and Meuse), a distinction was made
between the core populations at the north and at
the south of these rivers. These populations are
separated by the geomorphology of the area,
which makes it unsuitable for badger habitation.
An exchange of badgers between populations on
either sideis considered to be very rare. Because
of their small size, splinter and dispersed popula
tions were not included in the calculation. These
populations were not expected to produce a fre-
guent outflow of badgers. The reproduction
within these settlement types was expected to
benefit mainly the survival of the population it-
self.

Continuity of occupation

The continuity of occupation of 1-km squares
was analysed by means of their occupational sta-
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tus in the different years of survey (1960, 1970,
1980, 1990, 1995 and 2000-2001). Also, the spa
tial distribution of these 1-km sguares was taken
into account. In this way a qualitative compari-
son as well as an appraisal of the occupation in
terms of high(er) or low(er) continuity of occu-
pation was possible at both a national and a re-
gional level. For those purposes the occupation
of 1-km squares occupied at least once since
1960 was subdivided in the following (occupa-
tional) categories: Reoccupied: 1-km squares oc-
cupied only oncein the period 1960-1990 and re-
occupied in 2001. Continuous: 1-km squares
with a’continuous’ occupation since these were
occupied for the first time up to 2000-2001. For
determining the share of continuously occupied
1-km squares in relation to the total of the distri-
bution of a certain year of survey, the continu-
ously occupied 1-km squares were compared.
This comparison included only the occupied
1-km sguares of the previous year of survey.
This meant that new 1-km squares were not con-
sidered. New: 1-km squares occupied for thefirst
time in 2000-2001. Alternate: 1-km squares that
were more than once occupied in history and
were at least once unoccupied. Also, 1-km
squares that were occupied in two or more suc-
cessive years of survey and were not occupied
since then belonged to this category. Vacant af-
ter first occupation: 1-km sguares only once oc-
cupied, but not new. These 1-km sguares were
occupied only once in the years of survey be-
tween 1960 and 1995 and remained unoccupied
since then. Abandoned: Continuously occupied
1-km squares no longer occupied in 2001. The
1-km squares that were for the first time occu-
pied in 1995 but not occupied in 2001 were ex-
cluded from this category. Since these only have
one occupation year, so there was hardly any
continuity to speak of.

A distinction was made between continuity
of occupation in a narrow sense and a wider
sense. Continuity in a narrow sense was defined
as the dtrictly continuous occupation as from
the first moment of occupation. It indicates
the stability of occupation. Continuity in the
wider sense takes the fluctuations of occupa-
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tion into account. It indicated the changesin oc-
cupation. In this way, the continuity of occu-
pation that occurred in several, but not necessary
in al years of survey was included aso in the
appraisal of the continuity of occupation. To
obtain thismore detailed picture, the actual num-
ber of times of occupation in two successive
years of survey was compared with the number
of times that this could have taken place. In for-
mula:

A+B

where A = number of times the occupation oc-
curred in two successive years of survey, i.e.
continuities, and B = number of times an occu-
pation was followed by non-occupation, i.e. dis-
continuities.

Based on occupation data the percentage of
occupation for a certain period could be deter-
mined. This percentage described the permanent
share of occupied 1-km squaresin the latest year
of survey of achosen period in relation to the be-
ginning of this period. It was calculated by di-
viding the number of the continuities with the
number of discontinuitiesin the first year of sur-
vey multiplied with 100.

Transocations

To determine the contribution made by translo-
cations to the distribution of the badger in the
Netherlands, national data on translocation pro-
jects and population enforcement projects was
used (Das & Boom 2001b). The data goes back
to the year 1987. Only trand ocations of badgers
were considered where enclosures were used. As
from the moment of transl ocation and opening of
the enclosure, the developments on site of the
enclosure aswell asthe developmentsin the sur-
roundings were monitored closely. The parties
involved registered all cases of sett-occupation.
From this data, the minimum contribution to the
badger distribution in 2001 was determined. This
was expressed in the number of extra-occupied
1-km squares.
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Sett disturbances and disappeared setts

To gather data on sett disturbances and disap-
peared setts nationa records from 1996 up to
2000 were used (Das & Boom, unpublished data).
Also, during the survey of 2000-2001 for each sett
visited the disturbance was registered. Only dis-
turbances of sett locations of alocal nature were
recorded. Disturbances originating from or with a
background of landscape planning were not in-
cluded, faling out of the scope of this research
and requiring dedicated desk research. The fol-
lowing forms of disturbance were distinguished:
1. Agriculture: disturbance related to agricultural
management, i.e. the practise of farming, such as:
ploughing, use of machinery, blocking, dumping,
clearing, digging and levelling. 2. Forestry: dis-
turbance that related to forest management: level-
ling, use of machinery, cutting (deforestation,
thinning etc.). 3. Blocked: sett entrances were
closed atogether or were barred with material
without a clear relation to any kind of manage-
ment. 4. Dogs. the sett was disturbed, dug-out or
destroyed by dogs. 5. Hunting: al disturbance
which related to the practice of hunting such as:
digging out, foxes on a badger sett, placing hide-
outs on or nearby the sett. 6. Nature management:
all disturbance that related to the management of
nature reserves, such as. heathland management,
cutting back coppice. 7. Recreation: all distur-
bances linked to recreation or pass time, such as:
trekking, golf and hut-construction (mostly under-
taken by children) and camping(activities). 8.
Poaching: illegal killing of badgers, illegd dig-
ging out parts of the badger sett. 9. Digging: the
sett was partly (chamber) or entirely dug out by
people, there was no clear context (e.g. hunting,
poaching). 10. Cattle: the sett was trampled on or
caved in due to cattle. 11. Other: al remaining
formsof disturbance, such as: construction of gar-
den houses, paths or private roads, construction
activities, cultivation, deposit of living bait, camp-
ing inthewild, filming activities, drilling. 12. Sev-
eral: the disturbances were of mixed kind faling
intwo or more of the categories mentioned above.

Badger setts that were no longer found in
2000-2001 were registered as such. A distinc-
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tion was made between ‘expired and 'des
troyed’ sett locations. Expired sett locations
were no longer recognizable as such or were al-
ready unsuitable along period for badger habita-
tion and no clear cause for this could be given or
found. Destroyed sett locations disappeared re-
cently or were no longer suitable for habitation
without a clear cause.

Results
Development in the distribution

Since 1960 in total 4,435 sett locations were
recorded within the research area. During the
survey of 2000-2001, 2,507 (57%) of these were
examined. The number of examined 1-km
squares was 1,708. The number of occupied
1-km sguares in 2000-2001 increased to 948
(figure 2). In 2000-2001, 257 1-km sguares were
occupied for the first time since 1960.

Table 1 givesan overview of the number of oc-
cupied 1-km squares as from 1960. In the period
1960-1970, the number of occupied 1-km sgquares
increased. For the period 1970-1980, the occupa-
tion decreased. In 1980 the lowest point in the na
tional distribution was reached. In the period
1980-1990 the distribution area increased by 252
1-km sguares. In the period 1990-2001, the distri-
bution showed a further increase of 49%. For the
period 1990-2001, the increase occurred mainly
in the second half of that period. The average an-
nual increase was more than 40 1-km sguares. In
the period 1995-2001, the distribution decreased
in none of the regions (table 2). Between 1995
and 2001, the increase of distribution in the re-
gions of Gelderland-Veluwe, Midden-Limburg
and Zuid-Limburg remained below the national
average. The population in Gelderland-Veluwe
showed a growth less than 1%. This also applies
to the population in the valley of the river Reest
(‘Reestddl’), located on the border of the
provinces of Drenthe and Overijssal. The in-
crease of occupied 1-km squaresin theremaining
parts of these two provinces, however, was till
respectively 82% and 78%.



For all other regions, the increase in occupied
1-km squares was above the national average.
A large proportional increase occurred in Noord-
Brabant-Meierij, Noord-Brabant-Maasvallei and
in the Peel-region. In absolute figures, the in-
crease in Noord-Brabant-Meierij and the Peel
was moderate, however, both popul ations devel-
oped into a core population. The three largest
populations (Gelderland-Veluwe, Maasvallei
and Zuid-Limburg) grew 36%. This was an in-

Figure 2. Distribution of
square kilometres with occu-
pied badger setts in the
Netherlands in 2000-2001.

crease well above the national average. In the pe-
riod 1995-2001, the increase concentrated in the
Maasvallei, especidly in the region of Noord-
Brabant-Maasvallei. In the previous period (1990-
1995), an increase in distribution occurred par-
ticularly in Zuid-Limburg (24%). The growth in
the other two large populations, Gelderland-
Veluwe (11%) and Noord-Brabant-Maasvallei,
with connected popul ations (2.5%) remained be-
low average at that time (van Moll 1999).

Table 1. Number of occupied 1-km squares per survey year and changesin badger occupation in the Netherlands.

1960 1970 1980 1990 1995 2001
Occupied km? 382 424 383 635 736 948
In-/decrease 11% -10% 66% 16% 29%
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Table 2. Development in the distribution of the badger in the Netherlands since 1960 per region.

Region Number of square kilometres Increase / Decrease

1960 1970 1980 1990 1995 2001 1990-1995 1995-2001 1990-2001
Friesland 4 19 18 28 33 45 18% 36% 61%
Groningen 4 2 0 0 0 0 - - -
Drenthe 3 5 4 18 22 40 22% 82% 122%
Overijssel 13 10 9 13 18 32 38% 78% 146%
Gelderland - Achterhoek 10 9 1 8 9 14 13% 56% 75%
Gelderland - Rijk van
Nijmegen/Land van
Maas en Waal 32 22 21 31 28 36 -10% 29% 16%
Gelderland - Veluwe 21 98 95 211 234 236 11% 1% 12%
Noord-Holland/Utrecht 5 6 1 7 8 12 14% 50% 71%
Noord-Brabant -
Maasvallei 54 55 58 80 77 136 -4% 7% 70%
Noord-Brabant - West 8 6 0 0 0 2 - - -
Noord-Brabant Meierij 8 4 0 4 8 14 100% 75% 250%
Peel 1 2 4 4 6 9 50% 50% 125%
Noord-Brabant - Oost 3 4 0 0 1 3 - 200% -
Noord-Limburg 34 30 27 a4 51 81 16% 59% 84%
Midden-Limburg 41 17 15 28 44 56 57% 27% 200%
Zuid-Limburg 141 135 130 159 197 232 24% 18% 46%
Total 382 424 383 635 736 948 16% 29% 49%

Occupation of suitable habitat

Suitable badger habitats in the Netherlands
roughly can be subdivided in two parts, i.e. the
area situated north of the river Nederrijn and the
area south of the river Waal. The area between
these two rivers has no history of continuous
badger habitation of interest (figure 3).

Around 1900, north of the Nederrijn an almost
unbroken stretch of suitable habitats was located
in the area going east to west from Gelderland-
Achterhoek up to the Gooi-area in the province
of Utrecht. Another continuous stretch was go-
ing south to north from the Montferland-area
in Gelderland-Achterhoek as far as the river
Boorne in Friesland. The border area of Drenthe
and Overijssel south of the Reestdal and the
forestry area of Staphorst contained few suitable
habitats around 1900. There was only a narrow
strip of suitable habitats present near Balkbrug
and in the area Slagharen-Gramsbergen (Dirk-
maat 1996). In 1900, the badger (already) lived
isolated in a number of areas. North of the river
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Nederrijn, these island populations were found
amongst others near Twijzelerheide, in Gaaster-
land, in the valley of the river Tjonger in Fries-
land, in the eastern part of Groningen and in the
Land van Vollenhove in Overijssel.

In 1900, south of the river Waal, a nearly con-
tinuous band of suitable habitats was found - go-
ing from south to north - in Zuid-Limburg up to
and including the region of Gelderland-Rijk van
Nijmegen/Land van Maas en Waal. From here
going east to west, suitable habitats were found
up to Bergen op Zoom, in aless condensed form
(figure 3). Much less suitable habitat was avail-
able on the border area of Noord-Brabant-Maas-
vallei and Noord-Limburg. This was except for
the north of the border area due to the nutrient-
rich clay sediments in the valley of the river
Meuse. Many habitats along the river Meuse
suitable in 1900 became unsuitable now. Due to,
amongst others, building activities and large-
scal e extractions (sand and gravel) many habitats
along the river Meuse and large parts of Noord-
Brabant became unsuitable for badgers.
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Figure 3. Suitable badger habitat in (A) 1900 and (B) 1995.

In 2001, a quarter of the suitable habitat areain
the Netherlands was occupied (table 3). This was
an increase of 6% in comparison with the year of
survey 1995. Proportionally Groningen, Overijs-
sal, Gelderland-Achterhoek, Gelderland-Veluwe,
West Noord-Brabant and East Noord-Brabant
lagged behind considerably. Other regionslagging
behind were Noord-Holland/Utrecht and Midden-
Limburg. More than average occupation of suit-
able habitats was determined for nine regions:
Friedand, Drenthe, Gelderland-Rijk van Nij-
megen/Land van Maas and Waal, Gelderland-
Veluwe, Noord-Brabant-Meierij, Peel, Noord-
Brabant-Maasvallei, Noord-Limburg and Zuid-
Limburg. Gelderland-Veluwe was, despite asmall
increasein distribution since 1995, one of the best-
occupied regions in 2001. Also Gelderland-Rijk
van Nijmegen/Land van aas en Waal, Noord-Bra-
bant-Meierij, Noord-Brabant-Maasvallel, Ped,
Noord-Limburg and Zuid-Limburg are to be con-
sidered as best occupied (table 3). These regions
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with the exception of Gelderland-Veluwe aso
showed a considerable increase of 10% or more.

In 2001, the occupation of the five regions
taken together (Friesland, Drenthe, Groningen,
Overijssel and Gelderland-Achterhoek) in the
north and east of the Netherlands stayed far be-
hind that of the remaining regions. The habitats
suitable for badgers in these regions were more
than 40% of the 3,838 km? present but they con-
tain only 14% of the distribution of 2001. This
fraction occupied as much as 8% of the suitable
habitats available. Thisisin great contrast to the
middle and south of the Netherlands that con-
tained almost 60% of the total of suitable habi-
tats. Here 86% of the distribution of 2001 was
found and as much as 37% of the suitable habi-
tats available was occupied. It must be noted
here that in the period 1990-2001 the increase in
distribution in the north and east was twice as
high as in the middle and south of the Nether-
lands, respectively 96% and 44%.
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Table 3. Suitable badger habitat in 1995 and occupied square kilometres of suitable habitat in 1995 and 2001 per

region.
Region Area Suitable Occupied Occupied Increase
habitat in 1995 in 2001 in occupation
1995-2001
(km?)  (km?) (%) (k) (%) (km?) (%) (%)
Groningen 2400 38 2% 0 0% 0 0% 0%
Friesland 3300 167 5% 33 20% 45 27% 7%
Drenthe 2700 249 9% 22 9% 40 16% 7%
Overijssel 3400 760  22% 18 2% 32 4% 2%
Gelderland — Achterhoek 1600 411 26% 9 2% 14 3% 1%
Gelderland — Rijk v.
Nijmegen/Land v.
Maas en Waal 450 63 14% 28 44% 36 57% 13%
Gelderland — Veluwe 2200 586 27% 234 40% 236 40% 0%
Noord-Holland / Utrecht 1650 100 6% 8 8% 12 12% 4%
Peel 35 4 11% 6 150% 9 225% 75%
Noord-Brabant - Maasvallei 840 193 23% 77 40% 136 70% 31%
Noord-Brabant Meierij 225 34  15% 8 24% 14 41% 18%
Noord-Brabant - Oost 1600 215 13% 1 0% 3 1% 1%
Noord-Brabant - West 2300 269 12% 0 0% 2 1% 1%
Noord-Limburg 670 158 24% 51 32% 81 51% 19%
Midden-Limburg 950 232 24% 44 19% 56 24% 5%
Zuid-Limburg 625 359 57% 197 55% 232 65% 10%
Total 24945 3838 15% 736 19% 948 25% 6%

Development of settlement types

In 2001, the badger distribution counted 11 core
populations, 9 splinter populations and 25 dis-
persed populations (figure 4).

Core populations

In the period between 1995 and 2001, the core
populations grew with 30% (1990-1995; 13%).
Since 1960, the share of core populations in-
creased. In the last two decades, more than 90%
of all occupied 1-km squares were located with-
in a core population (table 4).

The core populations Gaasterland, Midden-
Drenthe, Reestdal, Gelderland-Veluwe, Noord-
Brabant-Maasvallei, Midden-Limburg and Zuid-
Limburg were aready in 1995 characterised as
such. Apart from these, four splinter populations
developed into acore population: Tjongervallei in
Friedand, Hollandsche Rading in Noord-Hol-
land/Utrecht, Noord-Brabant-Meierij and Pedl.
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One splinter population (Belfeld) merged with the
core population of the Maasvallei.

Slinter populations

In the period 1995-2001, three splinter popula-
tions remained, St. Nicolaasga (Friesand),
Montferland (Gelderland-Achterhoek) and Land
van Maas en Waal, six were new and four devel-
oped into cores. New splinter populations are:
Wijster in Drenthe, Salland, Vechtdal Dalfsen
and Vechtdal Ommen in Overijssel, Vorden and
Winterswijk in Gelderland-Achterhoek. In the
period 1995-2001, the growth percentage of
splinter populations (48%) was well above the
national average (29%; table 4). In the period be-
fore (1990-1995), the occupation as represented
by splinter-populations hardly increased.

Dispersed populations
In the period 1995-2001, the number of dis-
persed populations remained the same. In 2001,
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0 10 20 30

1 Gaasterland 12 Vechtdal Ommen 23 Teuge 34 Dommeldal 45 Veenhuizen
2 Veenklooster 13 Ommen zuid 24 Voorst 35  Peel 46  Vechtdal Dalfsen
3 Opeinde 14 Denekamp 25 Vordene.o 36 Nederweert 47  Ommen
4 St.Nicolaasga 15 Losser 26  Keppel e.o. 37  Belfeld 48  Raalte
5 Oranjewoud 16 Salland 27  Gendringen 38 Midden-Limburg 49 Vriezenveen
6 Tjongervallei 17~ Muiden 28  Aalten 39  Baexem 50  Denekamp II
7 Noordlaarderbos 18 Hollandsche Rading 29  Montferland 40 Zuid-Limburg 51 Scherpenzeel
8 Midden-Drenthe 19 Groenekan 30 Maasvallei 41 Slotermeer 52 Winterswijk
9 Smilde 20 Leersum 31 Land van Maas en Waal 42 Fochteloérveen 53 Loonse en Drunense Duinen
10 Mepperveld 21 Hattem 32 Ooypolder 43 Wilhelminaoord 54 Liempde
11 Reestdal 22 Veluwe 33 Noord-Brabant — Meijerij 44 Wijster 55  Stippelberg
56 Schinveld

Figure 4. Settlement types in (A) 1995 and (B) 2001: core populations (dark grey with black border), splinter
populations (dark grey with grey border), dispersed populations (light grey with grey border).

dispersed populations covered 17% less 1-km
squares as in 1995. Twelve dispersed popula-
tions remained as such. Thirteen dispersed popu-
lations came into existence, seven others disap-
peared. Two dispersed popul ations became part of
a core population: Groenekan (Noord-Holland/
Utrecht) and Baexem (Midden /Limburg). Four
dispersed populations developed into a splinter
population: Salland together with Vecht nearby
Ommen in Overijssel and Vorden in Gelderland-
Achterhoek. Since 1960, the number of dispersed
populations only increased in the period 1990-
1995, in which it almost doubled (table 4).

Development towards a continuous
distribution

In 2001, the average distance between core pop-
ulations was 21 km. This average decreased by
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25% since 1980 (table 5). A difference between
the north and south of the Netherlands should be
noted. Since 1980 south of the main rivers, the
average distance between core populations de-
creased. Thiswaslargely dueto the development
of the population in Noord-Brabant-Maasvallei.
In the northern part of the Netherlands, however,
up to 1990, the average distance between core
populations increased dlightly. This was due to
the development of a peripheral core population
in the central part of Drenthe in 1990. After
1990, the average distance decreased. This can
be explained by the development of a core popu-
lation in the Tjongervallei (Friesland) filling the
gap between Gaasterland and the core popula
tion in the central part of Drenthe.

Since 1980, the total number of badger settle-
ments increased (table 4). The degree of fragmen-
tation reached a high in the period 1990-1995.
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Table 4. Spread and development of the various settlement types and number of settlements per settlement type

in the period 1960-2001.

Y ear of survey Settlement type
Core Splinter  Dispersed Tota A Core A Splinter A Dispersed
(=9km?  (3-8km?  (<3km?)

1960 km? 300 39 43 382
% of total 79 10 11 100
n 3 8 38 49

1970 km? 359 25 40 424 20% -36% -1%
% of total 85 6 9 100
n 6 6 30 22

1980 km? 358 7 18 383 0% -712% -55%
% of total 93 2 5 100
n 6 1 12 19

1990 km? 597 26 12 635 67% 271% -33%
% of total 94 4 2 100
n 7 7 13 27

1995 km? 673 27 36 736 13% 4% 200%
% of total 91 4 5 100
n 7 8 25 40

2001 km? 878 40 30 948 30% 48% -17%
% of total 93 4 3 100
n 11 9 25 45

This has been ascribed to the high number of dis-
persed populationsin that period (van Moll 1999).
Noticeable was the ‘gap’ in the distribution be-
tween the core populations of Midden-Limburg
and Zuid-Limburg. Also, ‘gaps were noted be-
tween the German border (the eastern part of
Overijssel named Twente and Gelderland-Achter-
hoek) and Gelderland-Veluwe. The development
in the distribution between the population of
Gelderland-Veluwe and that of Gelderland-
Achterhoek (Montferland) lagged behind, com-
pared with the closing of the gap between Gelder-
land-Veluwe and Noord-Holland/Utrecht. The
latter becoming lessisolated. Thelack of develop-
ment in the northern part of Drenthe and the east-
ern part of Groningen was also conspicuous. An-
other matter that draws attention was the increase
of the density of occupation in the regions of
Gelderland-Veuwe, Noord-Brabant-Maasvallei,
Midden-Limburg and Zuid-Limburg.

Continuity of occupation

Table 6 shows the numbers of the occupied and

Van Moll / Lutra 2005 48 (1): 3-34

unoccupied 1-km squares in 2001 for each occu-
pational category. All 1-km squares occupied at
agiven time from 1960 onwards were included.
The continuous occupied 1-km squares made up
the largest category. The percentages of respec-
tively ‘new’, ‘dternate’ and ‘vacant after first
occupation’ were al around 20%. The percent-
age of reoccupied 1-km squaresin 2001 was low
(3%) and approximately equal to the percentage
of abandoned 1-km squares (4%).

In 2001, more than half (54%) of the 1-km
squares occupied also at an earlier time originate
from 1980 or before. Of these, 513 1-km squares
had remained occupied since their first date of
occupation: the continuous 1-km sguares in the
so-called ‘narrow’ sense. A number of 178 1-km
squares had no history of continuous occupation.
These 1-km sguares were to be considered as
either alternate or reoccupied (table 6).

Table 7 gives aregional overview of the first
year of occupation and the totals for each of the
occupational categories. The aternate 1-km
squares (n=150) not occupied in 2001 are not
included. For each region also the number of
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ever-occupied 1-km squares is given. Table 8
provides the numbers of continuities and discon-
tinuities per year of survey and the percentages
of the continuity of occupation. The short-term
occupation (1995-2001) percentage amounted to
82%. Compared with the period 1990-1995 this
was an increase of 12%. Despite this nationwide
increase in some regions, a decrease however
was recorded in Overijssel and Pedl. In the short
term, only the occupation percentage in Gelder-
land-Achterhoek was far below the national av-
erage.

The average percentage of the continuity of
occupation in the long term (1960-2001) was
73% (table 8). Most regions did not strongly
deviate from this national long-term percen-
tage. Continuity increased considerably in Dren-
the, Noord-Holland/Utrecht, Noord-Brabant-
Melerij and Noord-Limburg, whereas some de-
crease was found in the Peel region. Although
there was an increase in the short term for
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Disturbed badger sett by clear felling. Photograph: Kees Campfens/ The Census Foundation.

Gelderland-Achterhoek and  Noord-Brabant-
Meierij, these regions remained far below the na-
tional average.

Reoccupied 1-km squares

In 2001, 5% (n=44) of thetotal of occupied 1-km
squares was reoccupied (figure 5). For 1995, this
percentage was 3%. Reoccupation occurred
mainly in al the three regions of Gelderland and
in Zuid-Limburg. Almost half of the reoccupied

Table 5. Average distance in kilometres between the
core populations present since 1980 (= indexvalue
100). NME = north, middle and east; S = south.

Year Nether- Index NME Index S Index
lands
1960 17 61 - - 17 89

1970 23 82 35 106 17 89
1980 28 100 33 100 19 100
1990 24 86 35 106 14 74
2001 21 75 26 79 11 58
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1-km squaresin Zuid-Limburg were found in the
area between the highways A79 and N278.

Continuous 1-km sguares

In 2001, 54% (n=513) of the total of occupied 1-
km squares was made up from continuous 1-km
sguares. On thetotal of 1-km sguares occupied at
least once since 1960, minus the new 1-km
sguares of 2001 (n=1,145) the continuous 1-km
sguares amounted to 45% (table 6). Since 1995,
this percentage increased by 2% (van Moll
1999). Hence, it may be concluded that the rela-
tionship between continuous and discontinuous
1-km sguares became a bit more favourable.
However, if we compare in a similar manner
2001 with 1995 and limit ourselves to the 1-km
sguares occupied in that particul ar year of survey
the picture is somewhat different. The percent-
age of continuous 1-km squares in 2001 was
74%, for 1995 this was 78%. This means some
decline, which involved in particular 1-km
sguares with 1970 or 1990 as thefirst year of oc-
cupation (table 9).

The number of continuous 1-km squares com-
pared with the total of occupied 1-km sguares
varied for the different regions between 38 and
100%. Friesland and Noord-Limburg had a per-
centage that about equals the national average of
74%. The percentage of continuous 1-km
sgquares in Gelderland-Achterhoek (50%), Gel-
derland-Rijk van Nijmegen/Land van Maas en
Waal (60%), Noord-Brabant-Meierij (38%) and
Zuid-Limburg (64%) was below the national
percentage. Most of the continuous 1-km sguares

'L'.'_ & r . i | #
Use of a badger tunnel by two badgers. Photograph:
Kees Campfens/ The Census Foundation.

go back to the years 1960, 1990 and 1995. The
amount of continuous 1-km squares originating
from 1960 was 22%. This equalled the percent-
age of 1990 (table 7). Despite the considerable
increase of percentage of continuities (see table
8) a decrease in stability of continuous squares
must be noted for the large populations in the
Maasvallei and Zuid-Limburg.

Table 6. Distribution of surveyed 1-km squares in 2001 per occupation category per year of initial occupation

since 1960 in the Netherlands.

Occupation category 1960 1970 1980 1990 1995 2001 Tota % of ever
occupied
Reoccupied in 2001 8 7 2 27 44 3
Continuously occupied since 19.. 115 50 59 111 178 513 37
New in 2001 257 257 18
Alternating: occupied in 2001 97 21 16 134 10
Alternating: not occupied in 2001 91 36 23 150 11
Occupied once only 64 32 15 71 71 253 18
Abandoned 8 12 8 23 51 4
Total 383 158 123 232 249 257 1402 100
Van Moll / Lutra 2005 48 (1): 3-34 17



New 1-km squares

Figure 6 shows the distribution of the new 1-km
squares. The number of new 1-km squares
amounted to 27% of the distribution in 2001.
This was a 6% decrease compared with 1995.
The provinces of Drenthe, Overijssel, Utrecht
and Noord-Brabant showed an above average
percentage (50%, 53%, 42%, 44%) new 1-km
squares. Gelder-land-Veluwe, Gelderland-Rijk
van Nijmegen/ Land van Maas en Waal, Mid-
den-Limburg and Zuid-Limburg remained be-
low the average (table 7).

Alternate 1-km sguares

This category falls apart in 1-km sgquares occu-
pied in 2001 and 1-km squares not occupied in
2001. 14% of the total distribution in 2001 was
made up from aternate 1-km squares. In 1995,
(n=892) this percentage was 16% (van Mall
1999). Alternate occupation and subseguent oc-
cupation in 2001 occurred especially in Noord-
Brabant-Meierij and Zuid-Limburg. In particu-
lar, 1-km squares occupied for the first time in
1960 were involved (table 7).

The alternate 1-km sguares that were not occu-
pied in 2001 (table 6) were in particular also 1-
km squares occupied in 1960 for the first time
(about 60%). Comparing the number of alternate
1-km squares not occupied in 2001 with the
number of 1-km squares occupied at least once,
the national percentage came to 10%. Groningen
had the most ' unfavourable’ ratio (50%). There-
gions of Gelderland-Achterhoek, Gelderland-
Rijk van Nijmegen/Land van Maas en Waal,
Noord-Holland/Utrecht, West Noord-Brabant
and Noord-Limburg also had a quite consider-
able proportion of around 15%. The regions of
Friedand, Drenthe and Midden-Limburg show-
ed a small proportion, around 5%. The propor-
tion between the aternate 1-km sguares and the
total number ever-occupied 1-km squares was
11% for 2001 (1995: 13%).

1-km squares vacant after first occupation

The number of 1-km squares vacant after first
occupation in the period 1960-1995 was 253. In
1995, this number was 222 1-km sguares (van
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Moll 1999). Compared with the whole group of
ever-occupied 1-km squares the percentage
hardly changed, respectively 18% in 1995 and
19% in 2001. The absolute number of 1-km
sguares vacant after first occupation was highest
in Gelderland-Veluwe and Midden-Limburg,
followed by Noord-Brabant-Maasvallei and
Zuid-Limburg. For al three regions in the
province of Gelderland, this category of 1-km
sguares originated from the period 1990-2001. In
1990 and 1995, almost half of the 1-km sguares
vacant after first occupation were found in
Gelderland-Veluwe. In the western part of this
region, north of the Al12-highway, 61 1-km
squares (24%) were qualified as vacant after first
occupation. Midden-Limburg had 28 1-km
sguares remaining vacant after first occupation,
of which 19 were occupied in 1960. Thiswasin-
dicative of the disturbance of habitats in that pe-
riod (table 7). Compared with the 1-km sguares
occupied at least once in the period 1960-1995
Groningen, Gelderland-Achterhoek and West
Noord-Brabant had a high score.

Abandoned 1-km squares

In 2001, 51 formerly continuous 1-km squares
were vacant for the first time. Thiswas 7% of the
total distribution in 1995. For 1995, a percentage
of 10% was established (n=61). The provinces of
Gelderland (mainly in the region of Gelderland-
Veluwe) and Limburg scored far higher than the
other provinces (table 10). In Limburg, the re-
gion of Zuid-Limburg accounted for eight 1-km
sguares, six of them located in the far south. Ab-
solutely speaking this may seem high, but pro-
portionally compared with the national average
this was 3% below average. On the other hand it
must be noted that more than half of the aban-
doned 1-km squares having a continuous history
going back until 1960 werefound inthefar south
of Limburg (table 10).

Continuity in thewider sense

Table 8 givesan overview of the continuities and
discontinuities for each year of survey. The na
tional average for continuity of occupation over
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the period 1960-2001 was 73%. This means that
in that period of the hundred 1-km sguares 73 re-
mained occupied in thefollowing year of survey.
In the period 1980-1990, the continuity of occu-
pation was 85%. The continuity of occupation in
the period 1990-1995 decreased to 70%. The
picture for the period 1995-2001 was more
favourable: the percentage came above the long
period average (82%). In this period, the distrib-
ution was considerably more stable (table 8).
The continuity of occupation on the short term
over the period 1995-2001 reached values below
average. In particular, this occurred in the re-
gions of Gelderland-Achterhoek, Gelderland-
Veluwe and the Peel-region. In 2001, in ailmost
36% of the cases (n=143) the vacated 1-km
sguares touched each other. This means that the
area that was vacated covers two or more 1-km
squares (n=51) (figure 7).

In Friesland, Noord-Brabant-Maasvallei, Pedl,
Noord-Limburg and Zuid-Limburg the continu-
ity of occupation in the long run (1960-2001)
equalled or exceeded the national average of
73% (table 8). Especially Noord-Brabant-Maas-
vale and Zuid-Limburg had a high score. A
very low score was found for Gelderland-
Achterhoek. Below average also were Overijs-
sdl, Gelderland-Veluwe, Gelderland-Rijk van
Nijmegen/Land van Maas en Waal, Noord-Hol-
land/Utrecht and Midden-Limburg.

Translocations

Table 11 shows the number, sites and net result
of the badger translocationsthat took placeinthe
period 1987-2001. There were 26 trans ocation
sites, located in seven provinces (figure 8). 210
badgers were translocated with the aid of an en-
closure. The percentage of translocated badgers
reported dead after translocation was 32% (67
badgers). The translocations resulted into the oc-
cupation of 37 additional 1-km squares. The
average number of badgersin each additional oc-
cupied 1-km square was about eight. Transloca-
tions accounted for at |east 4% of the distribution
of 2001. Translocations in Friesland resulted in-
to the development of the Tjongervallei core
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population. Translocations in Friesland also led
in Drenthe to a dispersed population in the
forestry of Smilde. Under the influence of
trandocations in Drenthe, a splinter population
in the central parts of Drenthe (Wijster) devel-
oped. In Gelderland-Achterhoek, transocations
resulted in the formation of the splinter popula-
tion Winterswijk. Partly under the influence of
trand ocations, the population of Noord-Brabant-
Meierij developed from a splinter population in-
to a core population. Also, in Noord-Brabant
trandocations led to the dispersed population of
Loonse en Drunense Duinen (Noord-Brabant-
West). The remainder of the translocations con-
tributed more or less to the strengthening of ex-
isting popul ations.

Disappear ed setts

In the period 1995-2001, 202 setts (either occu-
pied or vacant) disappeared. This was 8% of the
total of researched sett locations. Of these 202
setts, 19% was inhabited in 1995 (39 setts). The
disappeared setts still occupied in 1995 were lo-
cated mainly in Overijssel, Gelderland-Veluwe,
Noord-Brabant-Maasvallei and Zuid-Limburg
(table 12).

In total, 145 sett locations were recorded as
expired and 57 sett |ocations as destroyed. In the
period 1995-2001, destruction of sett locations
was particularly observed in Gelderland-Rijk
van Nijmegen/Land van Maas en Waal, Noord-
Limburg and Zuid-Limburg. The number of de-
stroyed sett locations decreased 39% compared
with the period 1990-1995 (n=94).

Disturbances

In total, 315 cases of disturbance of badger setts
were observed. In 40% of the cases adirectly re-
sponsible party, such as a nature manager, land
owner or works foreman was involved. A con-
siderable part of the observed disturbance was
related to agricultural management (18%) and
dogs (11%). In 20% of the cases, the sett was dug
out or uprooted without anybody that could be
held responsible. For the most part disturbances
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Figure 5. 1-km sguares at least once occupied in the Netherlands in the period 1960-2001.

took place in Noord-Brabant and Limburg, in
particular Zuid-Limburg. The number of distur-
bances in Gelderland-Rijk van Nijmegen/Land
van Maas and Waal was relatively low. Distur-
bance by hunting was observed in the provinces
of Friedand and Noord-Brabant. In the period
1995-2001, at eight locations poaching was
recorded. Six locations were located in Zuid-
Limburg and two in the province of Gelderland,
both in the region of Gelderland-Veluwe.

Discussion
Character of theresearch

The survey in 2000-2001 (and of 1995) did not
have the character of a “badger census’ in the
strict sense of the word. In a badger census each
known sett location is visited and examined for
occupation by badgers. However, by aiming at
the habitation per 1-km sguare already areliable
picture of the spatial distribution of badgers and
distribution gaps can be acquired. This suitswith
the objective for the badger distribution formu-
lated in the badger protection plan. For thisade-
tailed description of the occupation of each indi-
vidual sett is not needed or necessary. Asfor the
other goals set in the protection plan, i.e. to in-
crease the number of badgers and reaching opti-
mal badger densities (further) ecological re-
search is required. For instance, this would
require research on population dynamics and
measurement of the character and the carrying
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capacity of the habitats.

Number of badgers

Although the actual number of badgers in the
Netherlands lies besides the scope of this re-
search, some remarks on this matter can be
made. The number of badgersin the Netherlands
was estimated between 2,200 and 2,500 individ-
uals in 1995 (Das & Boom 2000, Das & Boom
2002b). With an increase in the distribution of
amost 30% between 1995 and 2001, this would
mean that the number of badgers comesto an es-
timated 2,800-3,200 individuals. Earlier, for
1980 a number of 1,200 was estimated and for
2000 a number of 3,500 (Das & Boom 2002c).
Rough estimates based on sett surveys cameto a
number of 1,500 in 1980 and 2,200 individuals
in 1990 (Wiertz 1992). Presupposing a constant
average of badgers per socia group this leads -
apart from the number of 3,500 aready men-
tioned - to estimates for the year 2000 of 3,000,

Table 9. Number and first year of occupation of square
kilometres continuously occupied in 1995 and in 2001.

Year 1995 2001 A 1995-2001 Decrease
1960 120 115 -5 -4%
1970 61 50 -11 -18%
1980 69 59 -10 -14%
1990 136 111 -25 -18%
1995 - 178

Total 386 513
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Translocation in Land van Maas en Waal (Hernen). Photograph: Kees Campfens/ The Census Foundation.

3,700 and 3,200 individuals based on the esti-
mates of 1980 by Das & Boom, 1980 by Wiertz,
and 1990 by Wiertz respectively. These esti-
mates are based on extrapolations of the number
of badgers from the changes in the number of oc-
cupied 1-km squares. However, arealistic num-
ber presupposes thorough research on population
dynamics (e.g. on average group size, regional
differences, mortality), which has not been un-
dertaken in the Netherlands until now.

Development in thedistribution

The regions of Overijssel and Gelderland-
Achterhoek are till under-developed. In the pe-
riod 1995-2001, the growth in the distribution is
above the national average in Overijssel and
Gelderland-Achterhoek. However, if we place
this growth in the context of the large amount of
unoccupied but suitable habitatsin these regions,
the increase is relatively small. Moreover, we
must mention that in the case of Gelderland-
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Achterhoek the contribution of trandocation
(Winterswijk-area) to the distribution growth has
been relatively large.

The development in the distribution varies per
region. The area occupied by badgers in the
Peel-region on the border of Noord-Brabant and
Limburg has grown considerably. Thisismainly
due to the developments on the Noord-Brabant
side of this region. The regions that lag behind
most are Gelderland-Veluwe (1%) and the
Reestdal (0%) (table 2). Noord-Limburg showsa
considerable increase in distribution in the peri-
od 1995-2001. In this respect, it differs from the
remainder of the province of Limburg where the
growth is below the national average. Thisisin
contrast to the period 1990-1995, when the
largest increase was established in Midden-Lim-
burg and Zuid-Limburg (respectively 52% and
24%). Also, in Overijssel and in the Reestdal the
growth between 1990 and 1995 was consider-
ably higher (both 38%). In regions, relatively
large deviations from the national trend appar-
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ently occur within ashort time span of fiveyears.
It may be expected that this holdstruein the case
of adecline in the distribution. Also, the results
show that regional developments are asynchro-
nous.

The overall growth in distribution is consider-
able: the development of the three largest popu-
lations shows that a growth of the distribution
area with 35% within a period of five years oc-
curs. Thisillustrates that the growth is to be con-
sidered mainly as restorative growth, meaning
the occupation of suitable, but still unoccupied
habitat.

Occupation of suitable habitats

The reconstruction of suitable badger habitats
shows us that in the year 1900 20% of the total
research area consists of suitable badger habitats.
In 1995, the quantity of suitable habitats has de-
creased to 15%. Chances for new occupation of
suitable habitats are located particularly in the
northern and eastern parts of the Netherlands
(Friesland, Groningen, Drenthe, Overijssel and
Gelderland-Achterhoek). As the results on the
occupation of suitable habitat show, in these
parts of the Netherlands a small distribution co-
incides with alarge area of suitable habitat. This
applies particularly to Overijssel and Gelder-
land-Achterhoek which both have a large area
with unoccupied suitable habitat.

Because of the geomorphology, i.e. the lack of
suitable higher grounds, the populationsin Gaas-
terland most presumably will remain isolated. In
the centre of the Netherlands, however, there are
only few possibilitiesfor further growth. Gelder-
land-V eluwe with an occupation rate of 40% is
proportionally well occupied. This region is
highly forested compared with other regions and
there is a favourable proportion between total
area and suitable habitat. Increase in the distrib-
ution is expected to take place in the western part
of thisregion, i.e. in the Gelderse Vallei. In the
centre of Gelderland-Veluwe, the distribution
most likely will decrease further. This is due to
change of land use (more extensive manage-
ment) and wildlife management (reduction of
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supplementary feeding of ungulates). Possibili-
tiesfor acontinuous distribution in eastern direc-
tions are found in the border area of Gelderland-
Veluwe, i.e. with the northern part of
Gelderland-Achterhoek. A distribution growth
in the direction of Noord-Holland and Utrecht is
not expected because of the small quantity of
areawith suitable habitat here. However, further
development in the southern part of the wooded
bank of the ‘ Utrechtse Heuvelrug' is probable.

Because of the geomorphology of the rivers
areain the centra parts of the country, i.e. clay
and high groundwater levels, the distribution at
the north and south of the main rivers will re-
main separated (figure 3). Although accessible
for badgers, this area probably will never be-
come a component of an unbroken distribution
area.

Sufficient suitable habitats for further positive
development in the distribution in the south of
the Netherlands are to be found in western and
eastern Noord-Brabant and Midden-Limburg. A
strengthening of the population in the Noord-
Brabant-Meierij in the near future islikely. This
also appliesto the merger of this population with
the population in the Noord-Brabant-Maasvallei.

For the areas Noord-Brabant-Maasvalle,
Noord-Limburg and Zuid-Limburg the possibili-
tiesfor extension of the distribution areaare lim-
ited. In these areas, the badger already occupies
a considerable percentage of suitable habitats
(50-70%). In the Peel-region, the badger occu-
pies at present even more 1-km sguares than the
number of 1-km squaresthat are considered suit-
able for the region. The regions of Midden-Lim-
burg and Zuid-Limburg are not to be expected to
grow into one continuous distribution area.
However, most certainly the distance between
these populations can be reduced somewhat,
since it has been smaller under the same condi-
tions in the past. The causes of this fragmenta-
tion in this part of the Limburg province are
mainly anthropogenic. The industrial area of the
Dutch State Mines (DSM) and the urban areas
around Geleen and Sittard together constitute a
nearly insurmountable barrier of unsuitable habi-
tats. Contact between the populations of Mid-
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den-Limburg and Zuid-Limburg must take a
route over German territory. Such a “by-pass-
ing” movement has occurred as well in the case
of the urban areas of Apeldoorn (Gelderland-
Veluwe) and Venlo (Noord-Limburg) (van Moll
1999).

Development per settlement type

The classification in settlement typesismeant in
the first place to distinguish between the settle-
ments that can be expected to have an influence
on the development in the distribution of the
badger in the future and those which are not, or
much less, influential. The criterion for this dis-
tinction must be sought in the chances of sur-
vival and expansion of a settlement. Of core pop-
ulations it is supposed that they can maintain
themselves potentially on the long-term (i.e. 20-
25 years) as a core population and - given suffi-
cient unoccupied suitable habitats - even can
grow in spite of the pressures on the badger pop-
ulation originating from mortality, disturbance
and habitat destruction. For splinter populations
this is not the case, although these populations
will not disappear rapidly as awhole, as the ex-
ample of Montferland in Gelderland-A chterhoek
illustrates. This splinter population is situated
rather isolated against the German border. This
makes the population vulnerable, partly because
of the game regime that applies to the badger in
Germany (the season for badger hunting being
open during certain months of the year). The lo-
cal road network also plays a role here (traffic
mortality). For these reasons at present little in-
flow of badgers coming from Germany is to be
expected. This is underlined by the disappear-
ance of the dispersed populations in the south of
Gelderland-Achterhoek. Most certainly an inter-
national approach is needed to increase badger
distribution in this region.

In the area of Land van Maas en Waal, by
means of trandocations, attempts have been
made to reconnect the population here with the
core population in the area of Rijk van Nijme-
gen. The population of Land van Maas en Waal
exists for along time in a state of relative isola
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tion. Thisisdueto the lack of suitable habitatsin
the north, west and east of this population. In
1960, it was still acore population, but dueto the
extraction of badgers here, i.e. for reintroduction
elsawherein the Netherlands, this popul ation has
become a splinter population. Suitable habitats
also disappeared in the south of the area. The
connection to the southwest with the population
of Rijk van Nijmegen is the more important, but
vulnerable. This is because of the road-network
and planning developments in the corridor area
(mainly housing).

The splinter population of St. Nicolaasga
(Friedand) isisolated also dueto the lack of suit-
able habitat. The population will act possibly as
a “stepping stone” between the population of
Gaasterland and locations situated on higher
grounds in the east of Friesland (Tjongervallei)
and Drenthe.

The continuous growth in the core population
of the Noord-Brabant-Maasvallei makes it most
likely that a merger will take place with neigh-
bouring core populations. Noord-Brabant-
Meierij, Peel and Midden-Limburg.

Development towar ds a continuous
distribution

The developments in Friesand, Drenthe and
Overijssdl indicate a possible connection with
the large population Gelderland-Veluwe in the
future. Thisis expected in particular because of
the presence of suitable habitatsin all directions
of the splinter populations in the area is in-be-
tween (with exception of St. Nicolaasga and
Gaasterland).

The objective of the badger protection plan
concerning the merger of subpopulations into
one continuous distribution is most achieved in
Noord-Brabant-Maasvallei and in the province
of Limburg. Here two of the three largest popu-
lations are growing at a considerable rate. West-
ern Noord-Brabant and the south border of east-
ern Noord-Brabant however, remained vacant.
An explanation for the breach between Midden-
Limburg and Zuid-Limburg lies in the small
quantity of suitable habitats between these re-
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gions. The distance to be bridged has increased
in the period 1980-2001. This gap at least could
be diminished in the future to its former size.

Continuity of occupation

Reoccupied 1-km squares

Thelargest share of the reoccupied 1-km squares
isidentified for 1-km squares that are occupied
for the first time in 1990. For this age-category
the expired time is still relatively short. Because
of this, one can consider the chances of reoc-
cupation to be relatively high. Even if the dura-
tion of these reoccupations is an open question,
the number of reoccupations of already lon-
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g Figure 6. Distribution of newly occu-

pied square kilometres (n=257) in the
Netherlands in 2001.

ger (1960-1980) vacated 1-km squares is con-
siderable: 39%. Reoccupation coincides often
with specific protection measures or changes
in land use or area management. When evaluat-
ing the badger protection plan in the future
this category of 1-km squares deserves special
attention, because they can shed light on factors
that determine the restoration of a badger popu-
lation.

Continuous 1-km sguares

The term ’continuous should be handled with
care. For this research only the data from the
years of survey are considered, i.e. the data are
not annual. Therefore, in some years between
surveys 1-km squares may have been unoccupied
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and still be categorized as continuous. It also has
to be noted that continuous occupation does not
exclude a change of the actual location of habita-
tion within the 1-km sguare. The used data there-
fore always gives us no more than the overal line
of the occupation of 1-km squares by the badger.
Nevertheless the quantity of continuous 1-km
sguares indicates the size of the stable core in a
distribution. For development and maintenance
of viable (sub)populations a certain degree of sta-
bility of the occupation is of importance. The
longer 1-km sguares remain continuously occu-
pied the larger their expected importance for re-
production and increase of the populationisto be.
At least it can be said that the continuity some-
how reflects stability in the habitats.

New 1-km squares

The number of new 1-km sguares is indicative
for the capacity of the badger in the Netherlands
to restore under obviously more favourable cir-
cumstances. When 27% of the distribution in
2001 exists of newly occupied sguares (table 6)
this hasto be considered as high. Compared with
the whole group of ever-occupied 1-km squares
since 1960 the percentageis high: 18%. The con-
tinuing favourable climate of protection for bad-
gers in the Netherlands seems to manifest itself
in a considerable increase in the distribution.
Thisisaconsequence of the systematic securing,
the restoration and/or opening up of habitats and
the compensation of lost habitats in cases of in-
fringements on their integrity. Also, as we have
seen, the transl ocations made a concrete contri-
bution to the increase in distribution. Further-
more, the legal protection of sett locations and
the conclusion of agreements for the manage-
ment of particular badger setts and foraging
grounds must be mentioned. Finaly, the secur-
ing of foraging routes and ecological corridors
on innumerable locations (e.g. the construction
of 600 badger tunnels at roads and railroads, ac-
companied by 450 kilometres of fences and 350
km of hedges) have contributed positively to the
present distribution; the latter even despite the
fact that almost 50% of the technical provisions
were found to be not functioning properly. This
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was mainly due to afailing construction (Das &
Boom 2002a). It can be understood against this
background that new impulses from existing
badger populations have brought forth new set-
tlements (Das & Boom 2001b).

Another factor that may have contributed to
the high number of newly occupied 1-km
squares is a change in sett density and/or the
number of badgers per inhabited sett location.
An increase of the reproduction success and a
fall in the mortality among juveniles may be due
to moderate climatic circumstances in the previ-
ous years. In the period 1990-2001, a strikingly
high number of warm and wet winters and warm
springs, characterised by predominantly south-
western winds, has occurred (KNMI 2002).
These conditions may have raised the food sup-
ply, particularly earthworms (Lumbricus ter-
restris), in the period that the cubs are suckled
(Macdonald & Newman 2002). It must be noted
that anincreasein density eventually only results
in an increase of distribution if the badger enjoys
sufficient acceptance and protection in its newly
occupied habitats. A systematic study into
changes in densities on setts has not taken place
in the Netherlands.

Alternate 1-km squares

Within the digtribution for 2001 an increase
in dternate 1-km sguares has been determined.
The number of 1-km squares in this category
that are occupied for the first time in 1960 is
considerably higher than the numbers from later
years of survey. A high number of such 1-km
sguares is found in Zuid-Limburg. This region
knows a continuity of occupation above the
average. It is probable that the (re)occupation
of these 1-km squares here will have a more per-
manent character. The same appliesto Noord-Bra-
bant-Maasvallei. In Gelderland-V e uwe, however,
this does not apply; here the continuity of occupa
tionislow and decreases even more and more.

1-km squares vacant after first occupation

Several causes explain the occupation of a 1-km
square in just one year of survey. Planning de-
velopments may play arole, e.g. in the form of
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house or road construction or large-scale
changes in land use. 1-km squares vacant after
first occupation do not in all cases concern habi-
tats entirely destroyed. Partly the number within
this category gives an impression of the number
of 1-km squares that possibly qualifies for reoc-
cupation. In 2001, the number of reoccupied 1-
km squaresis (still) only afraction of the number
of 1-km squares vacant after first occupation (fig-
ure 5). In the long term (1960-1995), amost a
quarter of all 1-km sguares that have been occu-
pied became vacant after first occupation. Partic-
ularly theregionsthat have at present alow occu-
pation rate show high numbers of 1-km squares
that became vacant after first occupation. In this
respect, ahigh number of 1-km squares vacant af -
ter first occupation in a certain area may be aref-
erence to the potential of that area.

Abandoned 1-km squares

A partia explanation for the high number of aban-
doned 1-km squaresin Gelderland-Veluweis pro-
vided by the reduction or total stop in the supple-
mental feeding of ungulates in the area. Because
of thisreduction badgers must fall back on the nat-
ural food available in this relatively poor habitat,
mostly conifer forests on sandy soils. This results
in the enlargement of home ranges and, conse-
quently, in the lower density of occupied setts.
Another possible explanation liesin the increased
conversion of agriculture enclaves into nature re-

serves. For example, grazing lands, regularly ma-
nured and grazed or mowed and because of these
conditions providing badgers with a regular sup-
ply of earthworms, are replaced by under-grazed
terrain with coarse grasses and woody plants or
scrubs or even woodland. For the badger this
means aloss of the better forage areas in the habi-
tat that also leads to an enlargement of the home
ranges and a decrease of badger density. This
process applies not only to Gelderland-Veluwe,
but also to the provinces of Noord-Brabant and
Limburg. The effect of the density reducing fac-
tors mentioned above is open to further research.

Continuity in wider sense

The frequency of occupation of 1-km squares
gives us an impression of the “disorder” or
“stress’ over a period of time within a certain
area. In this respect, in the short term Gelder-
land-A chterhoek (except the recently established
population in Winterswijk) and the Peel score
below the national average. In both cases it con-
cerns smaller populations where the amount of
suitable habitats is restricted. The isolated posi-
tions of these settlements provide some explana-
tion for the history of the distribution in both of
these areas. The importance of specific sett pro-
tection and, if possible, measures dissolving,
mitigating or compensating the isolation alto-
gether, iswith this all the bigger. The continuity

Table 10. Number of square kilometresfirst vacant in 2001 (total and per region) and percentage of total occupa-

tionin 1995.
Region Occupation since Totd %
1960 1970 1980 1990
Friesland 1 1 2 4
Drenthe 1 1 2
Overijssel 1 1 2
Gelderland — RvNijm/LVYM&W 2 2 4
Gelderland — Veluwe 3 8 3 14 28 55
Peel 1 1 2
Noord-Brabant — Maasvallei 1 1 1 3 6
Noord-Limburg 1 2 3 6
Midden-Limburg 2 2 4
Zuid-Limburg 5 1 2 8 16
Tota 8 12 8 23 51 100
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of occupation still increasesin the last decade in
Gelderland-Achterhoek. In the Peel-region on
the other hand a decrease is noted.

The national average for the continuity of oc-
cupation over the period 1960-2001 shows that
there are considerable fluctuations in the picture
of distribution of the badger in the Netherlands
(table 8). Because the research makes use of 1-
km sguares as a unit of research, these fluctua-
tions may only partly be attributed to the natural
behaviour of the badger to change location (tem-
porarily or not) of actual habitation within the
home range. Once badgers occupy a suitable
habitat, they generaly will not leave ’'sponta-
neously’. The fluctuations are mainly to be as-
cribed on the one hand to an unfavourable pro-
portion between growth and mortality. On the
other hand it will be the (high) anthropogenic

Figure 7. Occupied 1-km sguares in 1995, not occu-
pied in 2000-2001 (n=143).
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pressures on badgers and their habitats.

Translocations

The impact of trandocationsis most likely more
positive as described in the results. The mortali-
ty recorded after translocation isminimal. Not in
all cases the badgers - athough each of them has
been released with a tattoo mark - are reported
back. The output of translocations has been
trandated into occupied 1-km squares in 2001.
This means that 1-km squares occupied directly
due to trandocations and remaining so up to
2001 are considered as contributions to the dis-
tribution. In a following survey inevitably this
obvious output will decrease. Thisis because 1-
km squares occupied with “success’ may no
longer be occupied partly because of displace-
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ments. When stipulating the correlation between
the trand ocation of badgers and the occupation
of setts (occupation of 1-km squares) only direct
(temporal) links are considered. Any spin off in
the form of extension of the distribution area by
the offspring of released badgers or the attraction
of ‘wild’ badgers, leading to extra settlementsis
disregarded. When including this spin off from
translocations, a more positive picture of the
translocation output could be drawn.

Disappear ed settsand disturbances

Although compared with the period 1990-1995
some improvement can be reported, still alarge
number of setts disappeared. In this period, 284
setts disappeared (11% of the total of researched
setts; 1995-2001: 202). This still means that one
on every 12 setts disappears within a period of
five years. The number of disappeared setts that
were inhabited in the previous year of survey
halved in 2001. The number of cases where sett
destruction has been recorded also halved when
compared with the previous survey. It is expect-
ed that the absolute number of disappeared setts
ishigher, since only 57% of the sett locations are

visited.

The decrease in the number of disturbancesis
possibly explained by an increase of (social)
contral in the field by humans and the attention
the badger isgiven in planning procedures. Also,
the attention generated by protective and miti-
gating measures, e.g. the legal protection of sett
locations and management agreements, needs
mentioning.

Conclusions

The development (nationally and regionally) of
the badger distribution in 2000-2001 is positive.
The badger distribution increases in the period
1995-2001 with 29%. In the period 1990-1995,
the increase was 16%. The number of occupied
1-km sguares in 2001 amounts to 948; in 1995 a
total of 736 1-km squares were counted. In the
period 1995-2001, in the regions of Friesland
(36%) and Gelderland-Rijk van Nijmegen/Land
van Maas en Waal (29%) theincreaseis average
or more. Below average are the regions of Mid-
den-Limburg (21%) and Zuid-Limburg (18%).
A standstill has been determined for the Reestdal

Table 11. Translocation sites: location, number, ownership, period, number of translocated badgers, deceased
badgers reported back and number of square kilometers occupied dueto re-introduction (since 1987). SBB = State
Forestry Service; NM = Natuurmonumenten; PL = Provincial Landscapes.

Region Number Ownership Period Number of Contri-
Badgers bution
SBB NM PL Muni- Private Trans- Deceased in km?
cipa located

Friesland 5 3 0 2 0 0 1993-2001 29 13 5

Drenthe 2 0 0 2 0 0 1998 18 2 5

Overijssel 3 1 2 0 0 0 1992-1995 13 12 2

Gelderland —

Achterhoek 3 0 0 0 0 3 1997 29 1 6

Gelderland —

RvNijm./LVvM&W 3 0 0 2 0 1 1987-2000 49 23 7

Noord-Holland/Utrecht 2 0 0 1 0 1 1999 15 4 3

Noord-Brabant —

Maasvallei 2 1 0 0 1 0 1992-1999 30 10 2

Noord-Brabant -

Meierij 3 0 1 1 0 1 1989-1991 17 1 5

Midden-Limburg 3 3 0 0 0 0 1990-1993 10 1 2

Totd 26 8 3 8 1 6 1087-2000 210 67 37
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Table 12. Disappeared and disused setts per region in 1995-2001 and setts occupied in 1995.

Region Disappeared Disused Occupied in 1995
Friesland 1 3 0
Drenthe 0 0 0
Overijssel 3 4 4
Gelderland — Achterhoek 3 6 0
Gelderland — RvNijm./LvM&W 12 30 2
Gelderland — Veluwe 5 29 16
Noord-Holland / Utrecht 0 2 0
Peel 0 1 0
Noord-Brabant - Maasvallei 5 19 4
Noord-Brabant Meierij 0 2 0
Noord-Limburg 9 31 1
Midden-Limburg 5 11 3
Zuid-Limburg 14 7 9
Total 57 145 39

population on the border of Drenthe and Overijs-
sdl (0%) and Gelderland-Veluwe (1% increase).
Also Gelderland-Achterhoek hardly shows any
increase, except for the increase to be ascribed to
the trandocations in this region. The three
largest populations of the Netherlands are
Gelderland-Veluwe, the Maasvalei and Zuid-
Limburg. They account for 84% of the total dis-
tribution in 2001. In the period 1995-2001, they
end up jointly with an increase above the nation-
a average of 29%, i.e. 36%. This, however, can
be explained entirely by the increase in the dis-
tribution area in the Noord-Brabant-Maasvallei.
In the previous period (1990-1995) the increase
(12%) in distribution area has been below the na-
tional average for that period. In that period, on-
ly Zuid-Limburg has shown agrowth in distribu-
tion that is above average.

Therelation between the badger distributionin
2001 and the suitable habitats available has be-
come more favourable, but is certainly not opti-
mal. Of the research area (approximately 25,000
km?) 15% was found to be suitable for the bad-
ger. In 2001, the badger occupies 25% of the
available suitable habitats. The occupation rate
of suitable habitats in the north and east of the
Netherlands (8%) is considerably lower than the
occupation rate in the middle and south (37%) of
the country.

The development of the different settlement
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types for the larger populations is positive. The
increase in the period 1995-2001 of the area cov-
ered by core populations (n=11) amounts to
30%. The largest populations are Gelderland-
Veluwe, Maasvallel and Zuid-Limburg. The area
covered by splinter populations (n=9) increases
in this period with 48%. The area covered by dis-
persed populations (n=25) decreases in this peri-
od with 17%.

In the last 20 years the core populations are
merging. In the period 1980-2001, the average
distance between core populations decreases
with 25% (from 28 to 21 km). In particular,
south of the main rivers the distance between
core populations has decreased (42%).

The continuity of occupation increases. Since
1960 occupation is determined in 1,402 1-km
squares. 73% of these are also occupied in the
next year of survey, whereas 253 1-km sguares
are vacant after first occupation. In 2001 (based
on the figures of 1960-1990), 513 1-km squares
are continuously occupied, thisis 54% of the to-
tal distribution. Continuous occupation taking
1960 asthefirst year of occupation occursin 115
1-km squares (12%). New in 2001 are 257 1-km
squares (27%). The remaining 178 1-km squares
(19%) are more than once occupied, but not con-
tinuously. The continuity of occupation (in the
wider sense) increases from 70% (1990-1995) to
82% (1995-2001).
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Figure 8. Tranglocation sites since 1987.

Trandocations contribute to the national dis-
tribution. In the period 1987-2001, 210 badgers
are trandocated from enclosed release sites.
Translocations took place in 26 transocation
sites in seven provinces. Sooner or later after re-
lease around a third of the badgers is reported
dead. The contribution of translocation activities
amounted to at least 37 1-km squares: this was
4% of the national distribution in 2001.

On Dutch territory 4,400 badger setts were
recorded since 1960. During the survey more
than 2,500 locations (57%) were visited. In total,
202 research locations in the period 1995-2001
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disappeared: thisis 8% of the total of sett loca
tions examined. 20% of these disappeared setts
were inhabited in 1995. The number of de-
stroyed sett locations decreased by 39% com-
pared with the period 1990-1995.
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Samenvatting

Verspreiding van dedas (MelesmelesL.) in
Nederland, periode 1995-2001

In 2000-2001 is een landelijk verspreidingson-
derzoek aan de das (Meles meles) verricht. Dit
onderzoek zou bijdragen aan de tussentijdse eva
luatie van het dassenbeheersbeleid van het mi-
nisterie van Landbouw, Natuurbeheer en Voed-
selkwaliteit (LNV). Daarhij richtte het zich op de
verspreiding van geschikt leefgebied, bezettings-
graad en continuiteit in bezetting en uitzetacties.
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Bovendien werden - buiten de directe versprei-
dingsdoelen van het beschermingsplan - het ver-
dwijnen van burchtlocaties en de verstoring van
dassenburchten tot onderwerp van het onderzoek
gemaakt. Behalve met het verspreidingsonder-
zoek uit 1995 werden de ontwikkelingen in de
verspreiding ook vergeleken met burchtonder-
zoeken uit 1960, 1970, 1980 en 1990. Het onder-
zoek is vooral gebaseerd op veldwerk. Per kilo-
meterhok (= 1 knm?) werd vastgesteld of er sprake
was van bezetting door de das, dat wil zeggen,
aan de hand van bewoningssporen op en hij das-
senburchten.

In eerder onderzoek naar het leefgebied van de
das (1995) werd 15% van het onderzoeksgebied
(circa25.000 km?) a's geschikt voor de das aange-
merkt. In 2001 was 25% van dit potentiéle leefge-
bied door de das bezet. De bezettingsgraad in het
noorden en oosten van Nederland (8%) bleek be-
duidend lager dan die van het midden en zuiden
(37%). De toename in de verspreiding sinds 1990
was echter voor het noorden en oosten ruim twee
keer zo groot asdie in het midden en zuiden van
het land, respectievelijk 96% en 44%.

Op Nederlands grondgebied zijn vanaf 1960
circa 4.400 burchtlocaties vastgesteld. Hiervan
Zijn in 2000-2001 ruim 2.500 locaties (57%) be-
zocht, waarbij 44% van de locaties bewoond
bleek te zijn. Het aantal bezette kilometerhokken
in 2000-2001 bedroeg 948; een toename van
29% ten opzichte van 1995 (736 bezette kilome-
terhokken). De groei in de periode 1995-2001
van de kernpopulaties (n=11 in 2001) bedroeg
30%. De splinterpopul aties (n=9 in 2001) namen
in oppervliak met 48% toe. De verspreide vesti-
gingen (n=25 in 2001) namen in deze periode
17% in opperviak af. De gemiddelde af stand tus-
sen kernpopulaties die vanaf 1980 bestaan, nam
in de periode 1980-2001 af met 25% (van 28
naar 21 km).

De regionale groei in de periode 1995-2001
bedroeg in Friesland 36%, het Rijk van Nijme-
gen/Land van Maas en Waa 29%, en Midden-
Limburg 27%. Onder het gemiddelde bleef Zuid-
Limburg (18%). Nauwelijks tot geen groei werd

vastgesteld in het Reestdal en op de Veluwe (1%
groei). Ook in de Achterhoek was nauwelijks
sprake van groei, behalve dan door uitzetacties.

De continuiteit in de dassenverspreiding op ki-
lometerhokschaal nam toe. Vanaf 1960 waren
1.880 (73%) bezette kilometerhokken ook in het
daaropvolgende peiljaar bezet. Vanaf 1960 werd
bewoning door de dasin 1.402 kilometerhokken
vastgesteld. Hiervan waren 257 kilometerhok-
ken voor het eerst bezet in 2001. Vanaf 1960 wa-
ren 253 kilometerhokken slechts één keer bezet.
In 115 kilometerhokken was sprake van continue
bewoning sinds 1960. De resterende 892 kilome-
terhokken waren meer dan eens bezet, maar niet
continu.

Van de totale verspreiding in 2001 is 84% ge-
concentreerd in drie grote populaties (Veluwe,
Zuid-Limburg en de Maasvallei). Deze popula
ties kwamen met een gezamenlijke groei in de
verspreiding van 36% in de periode 1995-2001,
boven het landelijk gemiddelde uit. Dit was ge-
heel te verklaren uit de toename van het ver-
spreidingsgebied in de Maasvallei. In de periode
daarvoor, 1990-1995, lag de groei in deze gebie-
den nog onder het landelijk gemiddelde (respec-
tievelijk 12% en 16%). Toen concentreerde de
groei zich met namein Zuid-Limburg.

In de periode 1987-2001 zijn 210 dassen uit-
gezet. Dit gebeurde op 26 uitzetlocatiesin zeven
provincies. Bijna een derde van de dassen is ha
uitzetting dood teruggemeld. Het aandeel van
herintroductie- en uitzetactiviteiten vanaf 1987
in het landelijke verspreidingsbeeld bedroeg
minstens 37 kilometerhokken: 4% van de lande-
lijke verspreiding anno 2001.

In de periode 1995-2001 verdwenen 202
burchtlocaties: 8% van het totaal aan onder-
zochte burchtlocaties. Hiervan was in 1995 20%
door dassen nog bewoond (39 burchten). Het
aantal vernietigde burchtlocaties (94) daalde in
vergelijking met de periode 1990-1995 met
39%.

Received: 30 March 2005
Accepted: 1 September 2005

Van Moll / Lutra 2005 48 (1): 3-34





