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SUMMARY

Being a habitat specialist with a large area requirement and a complex social
systenr the Black Grouse is a goori candidate for an umbrella species in conservation
planning. Cradual land use changes are usually the major fbrces behind trends in the
distribution and abundance of such species. Throughout its rarnge, the black grouse is fbund
in open to senri-open vegetation types that range fiom natural ntoors and bogs, and young
seral stages in the lbrest successiorr to cultural landscapes.

Using historical land use covcr statistics fbr the trends in these threc vegetation
types and black grouse densities in thenr we modelled the long-term population trends in
one landscape at the edge and <>ne in thc ccntrc of the range in Sweden over zr period of
150 years. The clynar.nics of these three types of black grouse habitats was very diffèrent.
At the cdge of the distribution a wide range of tàctors apparently caused the long-ternt
negative trend. while in the centre o1'thc distribution range the anrount of the dif-ferent
habitat types llr-rctuatcd, but without any overall long-term trend. Using the long-term trend
in hunting-bag records to validate the main oLrtcome of the model did not contradict the

results.

(*) Communication presented at the European meeting devoted to the Fate of Black Grouse
(Tetruo tetrix) in European Moors and Heathlands. Liège, Belgium,26-29th September 2000
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lntroduction

Habitat selection results in certain sets of species occupying particular
habitat types (CoDy 1985). Consequently. as the amount and distribntion of
particular habitat types change, the population size of species specialising in
that habitat may ..rack» the amount ol preferred habitat (Roucuce,nor,.N 1974,
WteNs 1976, Swr.NsoN and ANctlsreu 1993, Ànr,r<c 2000). An obvious
starting point ftrr understanding the reasons behincl trencls and difïerences in the
population size of a species is therefbre to understand diflèrences, trends and
dynamics of the availabte habitat

The black groLrse (Terrao Tetri.r) is a large bird with a lek mating systern
where males fbrm social t'locks that are closely conflncd to the lek site and its
surrounding, while fe males occupy horne-ranges further away from leks
(ANcelsrnr,t et ol. 1985). Throughout its range the black grouse is fbund in
open to semi-open vegetation types. These range from natlrral [loors and raised
bogs (e.g. Grutz et ol. 1973, ANcr,r-slnv 1983. Kr-eus 1990), young stages in
the fbrest succession afier large-scale disturbance (e.g. Sersxanr lc)62, Gt-urlz et
ctl. l9'/3, Klaus et al. 1990, SweNsoN and ANcELSTAM 1993) to old culrural
landscapes maintained by certain types of lnanagement (e.g. Glulz et ul. 19'73,
Kr.eus 1990, RosENeEric; 199-5).

In large areas throughout the edge of the Er-rrasian range of the black
gouse in Western Europe, the size and number of local populatirtns have
declined markedly (Kl,rus et ul. 1990, TucrER and HEaru 1994). During the
last decades, the formerly abunclant black grouse is now one ol the most
endangered bird species in Central and Western Europe (Kla.us 1996, LoNpux
and RuwEl 1997. H,ccEN{euER and Bt-,+rn 1997, Sron('H 2000). The prclposed
reasons behind the negative trend ir.rclr-rde a wi«Je range of tàctors:exploitation
and fragmentation of the landscape, increases in the application of chernicals
and artificial fèrtilisers, airborne pollution, increased clisturbance of breedin-rl
grounds. spread of human settlement, increased tourism. hr-rnting, contpetition
fi'on-r large ungulates and predation have all been mentioned (see ANcels'lrrv
1988, Kleus 1996, B,rrNus ancl HuosoN 1995). However, according to Kr.ALrs
(1996), gradual anthropogenic changes in land use ofien constitute the ma.jor
cause. In'Western Europe. the cessation of active maintenance of open
landscapes plays the key role in determining the amount and cluality of suitable
black grouse habitats (TucKER and HnarH 1994).

By contrast, countries in the centre of the distribution appear not to show
any negative population trend (Sroncu 2000). Sweden is the only counrry in
Western Europe where black grouse population showed a positive trend
between 1970 and 1990 (TucxnR and Hglr'r's 1994). At a continental scale it
thus appears as if the peripheral populations are doing worse than the ones in
the centre. However, the relationship between population and habitat trends in
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the core and the periphery of the range has not been quantified. Bencnr,qNN and
Kr,rus (1991) recommended that this field should be given priority in future
research concerning habitat restoration in areas with declining populations.

Traditionally, population studies fbcus on the factors influencing black
groLrse population size and dynamics at the scale of local patches rather than at
thc scale of landscapes (reviews in ANcElsr,qu 1986. LoNEux and Ruwn'r
1991 ). To understancl the total in.rpact of the land use on distribution and
abundance ol'a species, it may be fiuitl-ul to compare the situation also antong
landscapes in regions (WrENs 1976. ANcer-sreu 1992, Br.rNNEr-r- and HLrcc;,rno
1999. LoNtrux ancl RttwE.r l99ll. ln p:rrticular. it is imptlrtant to study the fïll
range of situations from declining poptrlati«rns to those that still are stable and
viable (Sronct r 2(XX)).

Thc air.n of this paper is to attempt a rL-trospective approach to
understand the long-term trencls in black grouse density by analysing habitat
trends in the core and the periphery o1'the range in Sweden during the past 150
years. We first document how the land cover composition has changed in two
areas rcpresenting extremes in the Swedish distribution range : Bergslagen in
central Sweclen and NW Scania in the far south of Sweden. Secondly, based on
a review of black grousc clensities in the diffèrent habitats, we present an
estinrate ol'the long-tcrm population trend. Finally, an attcmpt to validate the
n.rodel is rnade by using long-term hunting-bag records.

Black Grouse habitats

Large scale disturbance

Under naturnl conditions, the ccological niche of black grouse over
rnuch of its range was probably yoLrng successional stages originating fr-on.r

forest fires, winclfalls and other large-scale disturbances (Satsxant 1962.
HrclnlH 1970. JorrNscinno 1973, ANr;nr-srRrr,r 1983). The studies by ZncrrnrssoN
(1971), JoHNsoN (1992) and Ntrt-nssoN and GRANSTRôM (2000) show hr>w the
natural tire dynan.rics of the boreal lbrest resulted in a shitting mosaic of more
or less even-aged stands. Today, when tbrest fires have been almost totally sup-
pressed (ZAKRISSON 1977), modcrn fbrestry przrctices with commercial logging
create a sin.rilar pattern of successional stages in most of Fennoscandia (EssEEN

er al. 1992).

Ha.bitat [ype.s in Sweden-open bog : open young forest and the
cultural landscape

To quantify the arrount ol- black gr()Lrsc habitat in Sweclen. at least three
types ol'habitat must be considered, young successional stages in fbrest, open
raised bogs, and finally I'rabitat types of thc old cultural landscape.
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Young successional stages in forest

In the boreal forest, black grouse prefer seedling and young stands while
fresh clearcuts and older fbrests are generally avoided (Bônsrr and Knarrr
1973. MancsrRôM et ctl. 1982, ANcplsrann 1983). In addition, rhe size of the
habitat patch has to be sufïiciently large, usually in the order of 100 ha fbr a lek
(ANcpr-srnna l9tt3). Today, clear-fèlling almost exclusively creates this habitat
type. Such patchcs usually become inhabited within five years after logging and
last tbr 25 up to 35-40 years depending on the productivity of the forest, being
high in southern parts of the country but low in the north (ANcsr-sr,q.lr unpubl.).
As patches become unsuitable, local populations should go extinct, while other
local populations sl.ror,rld be established as new patches arise.

In southern Sweden the duration of the young successional stages are
r-rsually much shorter because the fbrest rapidly grow too dense to constitute ir
suitable habitat (SveNssox et al. 1999). In addition grasses and herbs rather
than the required ericaceous plants dominate the ground vegetation (O»tlr- and
DnRxr,Nsenc 199 I ).'

The open bog

Raised bogs and bo-c/fèn complexes constitute natural black grouse
habitats. Their quality is largely constant relative to the anthropogenically
changing surrounding habitat types (BencnaRNN and Kuus 1994). Among
several types of bogs and mires described by Byr<rtsoel et al. (199'/), the open
sparsely vegetated ones are prefèrred.

During the last decades several mires and bogs in southern Sweden have
been exposed to airborne nitrogen, which acts as a fèrtiliser, and this has caused
a succession of Scots pine and deciduor,rs shrubs (Er-r-eNaenc et al- 1989). As a
consequence, tlrc cncroachment of shrubs is gradually changing the bogs from
an open habitat type to a fbrest.

The most serious threats to the mires and bogs, listed in order of
importance in European areas by Bynrtcoar- et al. (l9L)'7) are ; afforestation,
peat extraction, tourism, other agricultural improvement, pollution (i.e. nitrogen
deposition and acid rain). and hydropower.

Habitat types of the old cultural landscape

Meadows

Few tcrms have bccn so confusing and r-nisused as the concept of
meadows (luse 1997). While cultural historians usually focus on man and his
traditional rnanagement of habitats and landscapes, botanists fbcus on plant
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spccies. plant commllnities and biotic factor-s. Here the old cultural landscape
aspcct is adopted and the meadows are viewed as usually permanent grasslands,
traditionally maintained by the cutting of hay ofien combined with the lopping
or pollarding of deciduous trees, which were commonly present in the meadow
(But<c;eNooR.pp and Eu,lNuEI-ssoN 1996). The tree species used as cattle winter
tbdcler were mainly Betulu, Carpintrs, Frtgus, Fra-rinus. Tiliu and Ulntus (e.g.
Sr-o'rrn 2000).

Since this habitat is barely present in Sweden, a look at historical
situations or countries still using old methods of agricultural managenrcnt is
necessary. Sr-rch a situation is still fbund in parts of the Alps (Gt utz et ul. 1973)
and areas where the old cultural landscape has been maintained (e.g.
W,Lt-pvtEnrr.:t. in N Austria and Rhôn in Gern-rany, A. ScsvelzEn and K.-H.
Kols, pers. comrr.).

The presence of black grouse populatior.rs in old cultural landscapes was
a result ot' the anthropogenic nrosaic of difïèrent habitats such as l'ields and
meadows lined with various habitats suitable lirr retreat, breeding and winter
fbraging (Kt.aus et al. l9c)0. Kot-e 1996. A. Sc'HnaRlzen, pers. c()mm.). In the
Âlancl archipelago in thc Baltic. where the cutting of hay in meaclows was
practisecl quite recently, the population size ol'black grouse declined along with
the cessatior.r of the traditional management of wooded grasslands, and the
subseqrrent re--urowth of trees (Slorre 2000). According to Hatr-e et al. (1980)
the Àlirncl black -erouse population declined by SOVa since the 1940s, attributecl
to altbrestation of open. -[razed heath and small agricr-rltural field and fbrest
r.r.rosnics. Similarly, Sc'ttrnztNcEn (1976) argued that the cultural landscape
rel'lects the black groLlse habitat requirements. As an example he mentioned
that leks offen are situatcd in heaths. pastures and meadows.

Pastures and forest grazing

While- thc nreadows often were placed in connection to the farnr, the
pasture evcllvecl in peripheral land. or as a result of grazing in fbrmer mei.rdows
(lusE 1997). Alon-q with the change in structure of the forest by woodland
pasturing, the clense forests graclually were converted to more open lbrest
structures with openings and glacles in the folest (BEBGt-r.rND et ul. 1991,
Alueursr-JACOBSON 1994, LacenÂs 1996, SxaNEs 1996, Nrr-ssoN 1997,
B.rônsE 2(XX)). Historically. the lbrests for a long time provided pasture and
fbdder lbr a range of livestock. ln all European countries, however. the general
trend over the last four decades has been to abandon such pastures (TucrcEn and
Hua'l'u l9L)4). In open l'orests. more light reached the ground, which gave
higher insect abundance (HeNssoN 1983). thus providing an irnportant f-eeding
habitat to the newly hatched chickens.

Also olcl literature slrpports the idca tl.rat the old cultural landscape was
irnportant lbr black grolrse. E,KSTRôM (1894) mentioned that the black grouse
inlrabited open fields. heathlands and pasturelands, which were surrounded hy
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fbrests. In the clark conifèror-rs forest. these bircls were never firund. In l-ristorical
literature, there is evidence that the pastureland and the edges between tbrest
and pasture were important habitats (Attort<sÉN 1861, AnonymoLrs 1865,
Anonymous 1881, Anonymous 1883, S.lôc;nÉeN l8tt5, Exsrnorr.l 1t394).

Lowland Atlantic heathland

ResaNr and Wvruor, (1997) defined lowlancl Atlantic heathland as an
open, rnainly treeless habitat dominatecl by dwarf shrubs of the heath family
(Ericaceae), usually heather CullLtna vulgaris. or other species of similar appea-
rance. Heathland gradr-rally evolved through forest clearance and subsequcnt
grazing (ScH,A,cen 1909), as an eff-ectof increasing needs as the human popr.rla-
tion grew. ln southern Sweden, the heaths were rnaintained by a cornbination r:»f

grazing and turf cutting («plaggen»). This ancient agricultural systelr was prac-
tised for around 1,000 years until it ceased in the twentieth centuly (D,+navnN
1957, M,q.L-uEn 1965).

Material and methods

By using historical and current maps, official statistics and local history,
we compiled data about the arnounts of young fbrest, open bog and thc diffe-
rent forms of old cultural landscape habitats in Bergslagen (i.e. largely the
Ran.rsberg parish) ancl NW Scania (i.e. largely Ôrkell-junga corrmune) (Fig. f ).
The two study areas were 400 and 300 sq. km in size respectively. Together
with a compilation of breeding densities (BD) in the three main habitat types,
we made a simple model for a 100 Sq. km area to estimate the past develop-
ment of the local black grouse population density (BD) in the centre and at tl.re
periphery of the distribution range :

to validate the model predictions about habitat trends in the core
(Bergslagen) and the periphery (NW Scania) of the range of black grouse in
Sweden, we used hunting statistics for the two regions studied as wcll as clrr-
rent densities.

ÿ) = (ToHabitat4 * Density4) (TcHabitatg + Densityg)+((%Habitatg ':'

Densiryc)* 100

Source material for habitat analyses

To estimate the proportions of the land area of diffbrent black grouse
habitats in Scania and Bergslagen several types of sources were used (For
details see'l'able I, II).

tl t

The model
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real

Soüth boreal

Bcrgslagcn
(centre olrarrge)

Hemiboreal Distribution rangc tur'

black grousc (black linc)

Nemoral
Scania (L+M)
(periphery ol'range)

Fig. l. The study areas

Lt,.s uircs d'étude.

The agricultural statistics

Since 1927, Swedish agricultural statistics is available fbr approximately
every fifth year (Statistiska Centralbyrân 1930). This statistics was used tcr

describe changes of the old ancient cultural landscape. The classification of
grasslands varied between years, which made direct comparisons dil'ficult
because both thc definition and number of categories h:rve changed. The
difl'erent classiflcations used were :

(1) 1927- 1944 ; mowed meadow and other grazed meadow (<<annan

betesâng»)
(2) 1951 and 19-56 I natural meadow («naturlig âng»).

Areas included in edge study area in Scania were the forest regions
(«skogs- och rnellanbygd») in Kristianstad and Halland counties. Areas used
fbr Bergslagen were Ôrebro and Vâstmanland counties and 1932 to 196 I the
counties of Kopparberg and Vârmland were also included.

Maps and local history

Historical and curent maps were used together with several sources of
local history (Table I, II). The present amount of open bogs in the landscape
was estimated by extracting the theme from digitised topographic ntap using a
geographical information system.

112.
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Breeding densities

Data about breeding densities in the different habitats were collectcd by
reviewing the literature and fiom direct corespondence with researchers invo[-
ved in black grouse work in different parts of Europe.

Table I. Estimatcs of the proportions of the land area of diüèrent black -urouse hitbitats in
Bergslagen.
ln this study "Bergslagcn,, is delined as the parishes of Ramsberg and Skinnskattebcrg
(E,K 1995).'Wrr:slaNoEn (lc)36) shows that the wholc Bergslagen area had a similar
development
Estitnations tles proporriotts de l'étentlue dc.r différents lrubitats de.t'férras lvre.r datrs
Ie Bergslagen. On enrentl ici ltar « Bergslugen,> le.s lxtroisses dt Ratrrsberg et dt
Skitutskatteberg (EK 1995). WIESLANDER ( 19-16) a ntontré quc l'cnsemblc du
Bcrg.slagen a connu un développentent sitttiluire.

Bergslagen

Periotl o/r Young fbrest 7c Open hog (6) % Ancient culturul lanclscape

I 850
187-5

I 900
I 925
r9-50

I 975
2(XX)

4
4 (1)

3 (8)

I (9)

2 (9)

0 (9)

0 (9)

61 (t)
67 (l)
67 (l)
l0 (2)

>5 (3)

23 (.+)

1, r§\

9

9
(l

9

9
o

I

l. (1903) Er 1995

2. (1935) Ex 1995 Assuming no long-term we used the values tiom the 199t3 Swedish land survey
(all bogs except wet ones).
3 (1941) Aerial pho«rgraphs

4. (1975) ANcalsrervr 1983.

5. Ecological landscape plan fbr the study area made by the owner Assi Domân AB in 1998.

6. (2000) Extracted theme tiom digitised topographic map. Assuming no long-term trend we used

the values tiom the 1998 Swedish land survey (all bogs except wet ones).

7. (ca 1870) Hâradskartan

8. (1900) Kopparbergs county. BRArr and LtuNc 1993.

9. (192'7 , I 95 I , I 976) Agric'ultural statistics (Statistika Centralbyran
l 930, r936, I 941, I 946. I 956. r958. l 963. r 968, 1972).
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'fable II. Estin.rates olthc proportions of-the land arca ofdiffèrent black grouse habitats in
Scania .Scitnia" was defined as the Ôrkell.junga commune.
flstirtruriotts des ltropctrtion.r de l'étendue de différent.s lutbitats des Titrus lyres en
Scatrie. Celle-t'i t,,st as,sinilée ici à la conunutte d'Orkt'lljungu.

Validation of the model using hunting-bag records

To validate the model we compiled statistics of hunting-bag records froni the
Swedish Sportmen's Association and front lclcal estates in Scania. We also com-
piled data on the present number of black grouse males in spring fiom the two
study areas (i.e. Ôrkelljunga commune and the Grintsti Wildlifè Research Area
in Ramsberg parish;.

Results
Habitat trends

Bergslagen

While the amount of open bogs was stable over time, the cultural land-
scape with r.neadows and wood pastures declined dramatically. The antount of
suitable successional stages in the boreal forest succession fluctuated over time
(Table I, Fig. 2).

NW Scania

The amount of bogs and the old cultr-rral landscape with meadows ancl
wood pastures decreased thror-rghor-rt the study period. The old agricultural land-
scape gradu:rlly disaçrpeared from the statistical record of agricr-rlture in 196 l.
The size of'young lirrest stands clid not exceed 5 ha, i.e. it was well below the
minimum area recluirements even for a single cock (ANceLSTAM 1983).
Therefbre, young litrest is not considered as black grouse habitat in NW Scania.
The resr"rlts are summarised in Table II and Fig.3.

Scania

Pcriod c/c Open bog 7c Ancient cultural landscape

llt-50
I 875
I 900
t9?_5

I 950
197 5

2000

23 (r)
(l)
(l)
(l)
(l)
(2\

40 (3)

20 (4)

r5 (5)

8 (6)

4 (6)
0 (6)

0 (6)

20
l1
l5
I5
l3
l3 \2)

l. Wolter Anngrnr;, Mats Lr.rrrru pers. comm.
2. (2000) Extracted theme fhm digitised topographic map. Assuming no long-term we uscd the
values from the 1998 Swedish land survey (all bogs except wet ones).
3. ( I 862) HÂRAr)sKARrAN.

4. (1885) Er,r,rNusLssoN. U. [n : Brnxs et ul. 1988.
.5. Interpolation between 187.5 and 1925.

6.( I 92'7 . 1 95 I . I 976) A-ericultural stati stics ( Stati stika Cerrtralbyran
l 930, l 936, I 94 I, r 946, r 9s6. r 9-58, l 963, r 968. I 972 ).
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Black Crouse densities in different habitats

The results of the review of black grouse densities are presented in
Table III. The mean densities fbr the three main black grouse habitats were 4.5
males per sq. km in young fbrest, 1.5 in open bog and 2.4 in cultural landscape
habitats.

Estimated Black Grouse trend

Bergslagen

The estimated numbers of black grouse fluctuated over the study period
(Fig.4). Estimatecl numbers were high in the end of lgth century but showed a
decline in the lirst half of the next century. After 1950, the estimated trend was
positive, but never reached the high level estimated for the late lgth century.

NW Scania

In NW Scania the estimated numbers of black grouse was lower compa-
red to Bergslagen (Fig. 4). Throughout the period the overall trend was nega-
tive.
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_ 350
C
+
fl eoo
oor 250
.c
a
b 200
§
E
= 150c
!g ioo(ü

E
=, 50
I.IJ

0- T

1850 1875 1900 1925 1950 1975 2000

Year
Fig.4. Estimated black grouse numbers in a 100 sc1. km landscape in Bergslagen and NW

Scania
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Validation of the model

Bag records in Bergslagen and NW Scania

In Bergslagen the numbers of birds shot fluctuated during the period
1900-1960 but the long-term trend was negative and reached its minimum level
around 1960 (Fig.S). In the middle of the 1960s the numbers once again started
to increase and continued up to 1986. Thereafter the numbers shot declined up
to present days.
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Fig.5. Black grouse hunting records fiom Koppalberg county, Bergslagen 1904-1962 and during the

pcriod 1963-1998 llont Ôrebro and Viistmanlund counties, Bergslagen.
Nombre de tétrus ltres tués à la chusse duns le cuûé de Koplturbery,, Ilergslagen, de 1904 it
1962 et dan.s les Cotnt<,s ,lr'Orebru er Vtislttttrnlttntl, Berg.slagen, de 1963c à1998.

The province of Scania consisted fbrmerly of two counties ; Kristianstad
in the NE and Malmôhus in the SW. Although the numbers shot in the two
counties of Scania fluctuated over time and showed some peaks, the overall
trend was negative (Fig 6). However. in the NE county the number of birds
shot were three times higher than in Malmôhus county. According ttl the bag

records, there was no further hunting in Malmôhus county after the rr-rid 1930s

and after abor"rt 1950 in Kristianstad county.

Black Crouse counts in Bergslagen and NW Scania

Within the Grimsô Wildlife Research area (90 sq. km) the numbers of
black grouse males from 1974-1982 averaged 1.2 cocks per sq. km, or 120

cocks per 100 sq. km. The model predicts about 140 cocks per 100 sq. km.

Within the Ôrkelljunga commune the number of black grouse males was

estimated to 46 (i.e.0. l4 per sq. km) in both 1998 and 1999. The model
predicts about 20 cocks per 100 sq. km.

tTtt
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Fig. 6. Black Grouse huntin-u rccorcls fl-onr Kristianstad and Malmôhus counties, Scania cluring
the period 1925 - 19u0.
Releyés des rtorrtltre.r de Té1rus lt'res tués à la cha.çse pendant lu péritxle 1925-1980
tlans les cotttlé.s dc Kri.slitut.skttl et Mulntôltus. en Scanie.

Discussion

Modelling is an attempt to catch the true world in a simplified way. In
this study, a model (amount of habitat " breeding density of black grouse
males) was used to estimate the diflèrences in black grouse population trends in
the centre and in the periphery of the distribution range in Sweden. While the
long-term trend predicted by the model was stable in the centre of the range. it
was estimated to be strongly negative in thc pcriphery. Neither long-term
hunting bag records nor the present densities contradict the outcome of the
model.

The assumed pattern of habitat tracking following successitrn is
supported by several studies. ANc;elsr,q.v (1983) analysed habitat composition
and black grouse densities in a graclient of fbrest and agriclrltural landscapes
and fbund a clear relationship between the amount and size of habitat patches
and black grouse density. The size and numbers of patches of the prefèrred
habitat types explained a large (.73 7o) fraction of the observed variation in total
density of cocks between areas. The amount of habitat alone, irrespective of the
required minimum size of a patch, explained 68 7o rn total density. Similarly,
Kuus (199 l) showed that a population in the Thuringian tbrest, Germany,
following a hurricane and subsequent succession with rowan and birch,
increased from about l0 individuals in 1945 to about 300 in the late 1960s. l5
years after the huricane.

t19
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A similar pattern was fbund in the old cultural landscape. Agricr-rltural
methods in the lSth and lgth century in Western Europe created large areas of
Calluna heaths (Sc:uncnn 1909, Scuorlp- 1921, D,rn'tnaaN 1957, MelnaEn 1965,
EveNuet-ssot er al. 1985). The opening of the landscape and the large amounts
of food available favoured black grouse, and the numbers of birds increased.
However, as old-fàshioned agricultural n.rethods and affbrestation of heaths
commenced, black grouse numbers declined (Brllsvn 1990, SveNssoN er a1.

1992, EKeenc and Ntt-ssoN 1994. Svt,rqssoN at ol. 1999).

Differences in land use history as an explanation to the
estimated trend

Young open forests

The ar.r.rount of successional stages suitable for black grouse has
t-luctuated in relatir>n to the contemporâry ways of forest managentent. ln the
Bergslagen area, the conif-erous forest areas were managed to satisty thc necd
fbr charcoal by the nunlerous ironworks (Funusroc 1924, Wrpsr-ANDtrR 1936.
Er 199-5). As the economic profit of the iron industry declined. charcoal
production was replaced by management for timber and pulpwood around the
turn of the 20th centLrry (ANoenssoru 1960). The decreased neecl fbr charcoal
and the increased intercst tbr timber and pulpwood was responsible fbr the
gradual ageing of the fbrests that ensued during the coming 50 years. In the
1960s intensive large scale clear-cutting became common and the age
distribution changed in f:rvour ol'young forest stands. The present forest
landscape still bears a clear imprint of the fbrest history during the 20th century
by a large proportion of stands younger than 40 years and low amount ol'
middle-aged forest (ANcULSTAM in press).

In NW Scania. the landscape was dominated by Calluna heath (Scuecen
1909, Scsorle 1921, Derar,r,qN l9-57, Mzrlven 196-5) and grazed forest up to
the end of the lgth century (S:ôsecr 1976. Brnc;rND()nr ancl EvnNupr-ssoN
1996) Bergendorf and Enamulsson 1996. Later, the amount of young fbrest
gradually increased due to afforestation on drained land and abandoned
agricrrltr.rral land (Scuorre l92l).In parallel with Bergslagen, around the 1960s
large scale fbrestry was practised. However, the size of clear-cr-rts was at least
one order of magnitude lower (ca.2-3 ha) compared with the boreal tbrest (Nils
Rosr:ulLrN», pers. comm. ).

Since young open fbrests constitute the most important habititt type irr

Bergslagen the estimated trend in black grouse dynamics can to a majol cxtcnt
be explained by the dynamics of this habitat type.

In the last decade fbrest management has changed. As an attempt to
reach the political goal to increase and maintain biodiversity the forest
management practise is less large-scale and clear-cuts smaller. The proximate
future black grouse trend is theretbre predicted to be negative. In Scania, young
forest is much less important as habitat and was therefbre not included in the
model (see results).

I tto
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The open bog

Arouncl the end of the lgth century, the human population in Sweden
grew rapidly (ANoeneenc 199 l, BeBclurvD et ol. 1991, HÀcensrnaNo and
Lotttr.l 1993). Irr Scania, several bogs were drained to meet the increased needs
fbr agricultural land. As a result the amount of bogs grzrdually declined. It.r the
1960s, draining and forest plantations on abandonecl agricultural land and less
productive forest areas were subsided, which lead to an additional decrease of
bog areas (BEncENnonp and E,uRNLrrlLSSoN 1996). Dr-rring the last decades.
several mires and bogs in southern Sweden have been exposed to airborne
nitrogen, which acts as a fertiliser. and this has caused a succession ol' Scots
pine and bushes (Naturvârdsverket 1993, Naturvârdsverket 1994).

Since the South Swedish heaths went afforested (Scuecen 1909.
Scttolrp 1921, Der'lueN 1957, M,qlnaen 1965), mires ancl bogs play an
important role to the existence of black grouse because they constitute the last
remaining suitable habitat found in southern Sweden (JouNssoN 1979).
Therefbre. the loss of this habitat type hacl far-reaching consequences and
contributed to the negative trend in Scania.

By contrast, the bogs in Bergslagen were not attrilctive for the
agricultural development. They are also located further away fiom the sources
of airborne pollution. As a consecluence they remained stable over time.

Cultural landscape habitats - meadows/ heaths and pastures

In both study areas the old cultural landscape has decreased drantatically
during the last 150 years as the profitability in agriculture declined. The
traditional agriculture in Scania was characterisecl by extensive farming
methods with cclppice, shifting agriculture and large areas of grazed semi-open
to open land (S:ôaEcr 1973, SrANps 1996, BEncr:ND()Rrr and EnraNuer-ssctN
1996). Pollen records indicate that forest grazing from livestock become
widespread as well as fàrming on semi-wooded land (Lac;unÀs 1996, Britrrsr:
ancl Bnapssew. l99U). ln the midctle of the 1Sth ancl lgth centuries large
heaths were the major land use in SW Sweden (Scnecen 1909, Scnorm:1921,
D,,rvu,qN 1957. Me.r.ur.n 1965).

In Bergslagen, agriculture and animal husbandry occurred continuously
and with increasing frequency (Kenlssorl 1997) up to the late lgth century
(ANculsreu in press). The cultural landscape during this period was
characterised by several types of managed grasslands (IHsr 1997).

As a result of the declining profitability, the agricultr-rral land declined
rapidly in the 1950s. Today. the old cultural landscape can be considered as
lost. Abandoned meadows and pasturelands started in the 1960s to be
afforested by man and/or by spontaneous succession of trees (lHsa 1995,

181
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Nrr-ssoN 1997, Mrr<usrNSKI and ANcpl-sr,qu 1999). Today, agriculture in
Sweden is intensive and large-scale (BnncluNo et al. 199 l), and remnants of
the old cultural landscape are principally only fbund in nature reserves.

The cultural landscape declined in both study areas. Compared to
Bergslagen, Scania had large areas of cr-rltural land. The impacts of the
declining cultural landscape therefbre were higher in the southern study area. ln
Scania, the loss of the cultural landscape largely explains thc estimated trend.
As an example of land use changes, in Luggude district («hârad») in SW
Scania, the transition of pastureland to arable land between 1830 and lStiO is
mentioned as the major cause of'the low numbers of birds found in ltl8l
(Anonymous lttSl). In 1888, declirres are reported in several areas ol'Swcclcn.
Bogs were drained and the deciduous rich pasturelands were transtbn.ned to
arable fields or clense coniferous lbrests was claimed (Anonymous 188t3).

Additional/Alternative factors

Decreased patch size and patch density

For species with large habitat area requirements the âmount of habitat
alone overestimates the amount of available habitat. The reason is that only
sufTiciently large or smaller juxtaposed patches should be counted as habitat.
Using the open bog layer in the digital topographic map litr the study area in

Scania and Bergslagen, we fbund that when removing bog patches that were
snraller than ?0 ha the amount o1- suitable habitat declinecl trom l3 to 8 o/r'ir-t

NW Scania and lrom 9 to 3 c/o irr Bergslagen. Hence, as fragmenti.rtion is
prolonged. there is a risk of overcstimating the amount of habitat. When
including only bog patches above the minimum arca requirement, the estitrtated
grouse density was reduced by 6ah in Bergslagen and 30olo in NW Scania in
year 2000. By this the fït with the actual counts becontes even better.

Effect of habitat quality

Using inlbrmation about land cover classes may be misleading if the
quality of the land cover class changes over time. This is particulzrrly critical in
anthropogenically transt-ormed habitat. As an example, the classification of
grasslands varies between sources, making comparisons between dil'lerent time
periods ditficult (SrÂNus 1996).

t82

Although changes in the amounts ol'black grouse habitat appear to
explain the difÏerent trends in the black grouse population in the core and at the
edge of the distribution range, several other factors could be included in the
model, provided that the appropriate data are available.
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Does increased fragmentation lead to increased predation ?

The predation pressure may be higher in fragmented forest areas
interspersed with agricultural land (e.g. ANonÉN et al. 1985. ANonr,N 1992,
KuRxr et crl. 1998,), as higher densities of generalist predators are supported by
landscapes containing agricultr-rral patches (ANonÉN 1992. Kunrl et al. 1998).
In a Finnish stucly, Kun«r et ul. (2000) showed that breeding success of grouse
was negatively correlated with both fra-grnentation of fbrest itrea per sc by
fàrmland and the dccreasing proportion of older fbrcst as a result of clear-
cutting. The authors suggestecl that the most likely cause of observed spatial
correlation was ncst predation by generalist predators in fragrrented forest
landscapes. This could be an additional f actor that contributes to the negative
trend we fbund.

Hunting traditions and predator control

Befbre the decline of the cultural landscape, people lived in crofts and
small farms in the countryside (Bnnc;r-L.rND 

"r 
al. l99l ). To protect their animals

and livestock, they carefully lookecl after predatc'rrs. Since people were spreacl
out in the landscape, there was a higher hunting pressure on carnivores. Today
most of small làrms and crotts are abandoned or do not have any domestic
aninrals. Moreover, landowners lease their land to hunters who mainly hunt
moose, roe deer and hares. Hence, Iittle attempt is made to hunt predators today.

Hunting pressure and records

Throughout the literature, there is ample eviclence that the black grouse
has, becn an important and popular gante species in Sweden. Throughout the
Itlth and lgth century ancl clr-rring the firsr part ol-the 20th centllry. the black
grouse together with other species was an economically important game lbr the
Swedish population. E,specially in the wooded districts, it constituted a verluablc
addition to the household. Aclclitionally, Iarge nuntbers of hunted birds were
exportccl to the big cities (Svr.NssoN et ul. 1999). Frscr.rERSt-R()M (1169)
estimatecl the yearly import arriving to Stockholm to be in order of 53 000
birds. In the 1870s. the number still was around the same (Anonyrnor-rs 1870).

However, in the old literature black grouse is ofien mentioned in context
with hunting statistics. Little information (if any) is given of densities or
population numbers. The large number of shot birds, and the importance of the
game suggest hunting as a locally important factor to be considered when
thinking of historical factors regulating the black grouse population (Michael
FonsluNo, pers. comnt.).

A negative effect <tf hunting on black grouse populations is suggested in
old literature.ln 1874, the black grouse was reprtrted as declining (Anonymous
1874). Several reasons are mentioned behind the decline. Predation by goshawk
(Ac'cipiter gentili.s) and red fox (Vulpes yulpe.ç), cold springs and the

r83
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tremendclus increase of hunters is all mentic'rned but hunting was stressed as the
main cause. The sanrc reason is mentioned 1878 to explain the low numbers of
birds obselved in the northenr part of Ôrebro county in south central Sweden
(Anonyrlous l87il) and 1856 (SuNopvALL 1856) in Scania.

Black grouse conservation at the edge of the range

TLrcxt:n ancl Hr,,q.tu (1994) proposccl thal key localities in central ELrrope

should be protcctcd ancl nranaged for black grouse, accompanied by
conscrvatior-r nlelsures in the surrounding regions aimed at r-naintaining tnosaics
of suitable habitat. In the present study the two study are:rs showed dift'erent
pâttern and thc rrodcl sug-ucsted lhat populations in the periphery do worse than
thc ones in the centre of the distribution range. Hence, our results suggest that
all the factors/cfï'ects reviewed above afTect the -{rouse popr-rlations earlier and
stronger at tl.re edges o1'the range than in the centre.

Habitat management is needed

Under natural conditions, the black grouse habitats over nruch of its
range were created by large-scale disturbances (Sets«nnt 1962, HLonr'ru 191O.

JouNsc,rno 1973. AN<;r,r-srar't l9tl3). Since naturally large-scalecl disturbances
nowadays are rare, the presencc of black grouse is strongly restricted to man-
createcl l.rabitats. Irr the last clecades black grouse numbers in Central and
Westerrr Europe l.rave declined dramatically in parallel to the ccssation of active
usc ol' cultural lancl, in particr-rlar grazecl land and r-neadows. Hence, there is a

active rranagernent need ol-unclerstanding the mechanisms involved in habitat
manilgcment. Tl]erelbre. n'ranaging these man-created black grouse habitats in
an ancient. appr'opriate rranner that integrates with the species'habitat
recluircments is essential to ensure survival of future black grouse popr-rlations
(Slrrnc-H 20U)).

Quality and quantity of patches

In conservational work the question of quality ctr quantity ol' habitat
patches olien arise. Which step is thc most important: increasin-e quality or
quantity of a patch 'l ANc;nt-srnv ( 1983) showccl that birds in larger patches dcr

better thiln smaller oncs. Since most patches in the eclge of the distribution
range iuc sn.rall and isolated, more :rttention should be lbcused on enlarging
I.rabitat patcl.r size along with increasing the connectivity within the landscape.

Browsing control

Ovcr-urazing by ungulates in heathlands is listed as one of the black
grolrse threats (BAINES and Htr»soN 199-5, Ba.lNEs 1996, BsRc;v.rNN and Kt-,tt.ts
1994, SloncH 2(XX)). Since cleer and sheep graze Cullutut ar,d Vuc't'iniunr,high

I ti4
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stocking and deer rates can lead to excessive grazing of vegetation which can
reduce the amount of food/cover available to black grouse. Browsing control is
thcrcfbre important when managing heathlands.

Predator control

In a fragmented lanclscape surrounded by agricultural land there is a
wide ran-qe of -eeneralist predators including red fbx (Vulpes vulpes), Corvicls
and Gooshawk (Acciltiter gentili.s) (ANonÉN et al. 198-5. ANoBÉN and
ANcr,r-s-rana 1988, Kurnr<r et al. 1998). ln most regions of Europe with small and
highly enclangered populations at the edee of the distribution range, predation is
experienced as the n.rajor proximate threat to the black grouse (Kaeuecvr
I 998). A significant reduction of predators by predator control should probably
result in ir.r.rproved black grouse survival (Sr<xcu 2000).

Conclusions - the future of the Black Grouse

This study suggests that the diflèrent long-term trends in black grouse
population most likely are explerinable by changes in the amount of black
-qrouse habitat. However. black grouse populations are also affected by other
fàctors than landscape composition. Hence, direct and indirect landscape scale
tactors all contribute to thc negative black grouse trend fbund at the periphery
o1- the range in Southern Sweden.

Although there has been invested a lot of money and energy to restore
black grouse habitats and to reverse the negative decline in central and Western
Europe, fèw successes have been recorded (sroncu 2000). To increase future
success in black grouse conservation, we stress the need to :

( I ) consider thal dif'ferent rrechanisms may af-fect population performance
of black gl'ouse in the core and periphery of the distribution range.

(2) renlise that both direct and indirect landscape-scale consequences of lancl
use change may be key factr>rs in deternrining black grouse population size.

(3) understand the historical changes in land use when evaluatin-r1 past trends
and the present situation.

(4) improve the documentation olclifÏerent population attributes making pos-
§ble nteta-analyses of several populations with diffèrent factors in com

When trying to understand the mechanism of habitat selection and the
dynamics of black grolrse populations all over Europe, these tbur fàctors should
be considered. With this in mind. the black grouse population dynamics
become more understandable and the future conservation work will be more
ellèctive.
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ZUSAMMENFASSUNC : Langzeitdynamik von drei Birkhuhn-Biotopen in
Mittelschweden Long-Term dynamics of three types of black grousè habitat in
central Sweden

Als Biotopspezialist nlit groLiem Raumanspruch und korrplexent Soziiilvcrhalten
eignet sich das Birkhuhr-r hetvorragcnd als Schirmart ir.n Natr-rrschutz. Olt sincl gl'aduelle
Ânderungcn in der Landnutzung Ursache ftir «las Volkornmen uncl clie Hriufigkeit solcher
Arten. lrr gcsarnten Verbreitungsgebiel nutzt das Birkhuhn offene r-rnd halhoffene
Vegctationstyl-ren, die von natürlichen Moolen und.jurrgen Stadien der Walclsukzession bis
hin zur Kuhurlanclschafl reichen.

Unter Verwcndung historischcr Landnutzlrngs- r.rnd Forslwirtschallskarten ulttersuch-
ten wit' Veriindcrungen itrt Vork<>rrn'ren dieser drei Vegetationstypen wâhrend der vergan-
genen l-j0 Jahre, in eitrer Landschaft, die typisch ist flir den Übcrgung vom henti-borealen
zttr.tl borealett Wald. Die Dynanrik der clrei Birkhuhn-Biot()pe war sehr untcrschiedlich.
Wlihrend der Anteil an Hochmoorcn übel den gesanrten Zeitlaum nahczu stabil war. nahnr
der Anteil der Kultr.rrl:tndschal't rnit Wiescn und Waldweiclcn dranratisch ab. Der Anteil
geei-uneter Staclien cler Waldsr-rkzession schlielJlich variierte in Abhângigkeit von der.jcwei-
lige n Walclbaupraxis.

RESUME : Dynamique à long terme de trois types d'habitat du Tétras
lyre en Suède centrale

En sa clualité d'cspècc cxhibant un systènre social complexe et requérant Lln vaste
domaine vital conrportant dcs habitats particulicls, le tétras lyre tait figurc- d'espècc phare
clans la planification de la conservation. Les changements graduels de I'usage qui est tàit
des temes constitLrent généralcment les tbrces nrajeurcs qui sous-tendent les variations de
l'abondatrce et la répartition des espèces. A travers son itire de répartition. le tétras lyre se

rencontt'e dans des laciès dc végétation ouvcrts ou senri-ouverls allant des landes naturelles
et tourbières. aux stadesjcuttcs de rccolonisations fbrestières ainsi qu'aux paysiages culturaux.

En analysitttt dans urtc perspectivc his«rrique I'userge des terres et en nous servant de
jeux cle cartes lirrestièrcs. nolls avons étudié les tendances rnanifestées dans ces Ir'(ris typL-s

de r'égétation sur Lrne période de 130 ans dans un paysage typique ih la transition entre lir
fbrêt boréale et la ibrêt hémi-borc<ale dans la partie sud de la Suède centrale. I-es dyrra-
miclues évolttlives de ces trois types d'habitats dr"r tétras lyre se révèlent très dil'férentcs.
Altlrs que lit situation dcs tourbières bombées est demeurée quasi contplètemcnt stable au
cours cle cette périocle. Ies paysu-ues cultulaux cornposés dc prairies et de li)rêts pâturées
ont clécliné dc fàçon dramzrtique . En fait. la quantité de stades appropriés de la série évolu-
tivc firrestière a f'luctué cn fbnction des pratiques en cours dc la gestion des fbrôts.

Mots-clés ': Tetnut /r'lr'r'.r, Tétras lyre. Suècle centl'ale, évolution des habitats. changentents
dans le long terme
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