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SUMMARY

The objective of the reintroduclion project <<WurzacherRied» (l97ti - 1993) was to
establish a stable black grousc (Teîruo 1.,1rlr) population after extinction of the autochthi>-

nous population in 1978 in the scattered moorlands of the western part of Allgâu in Upper
Swuhia t South-Germany ).

Losses and changes in habitats as potential causes of extinction were quantified in
ten peat bogs on the basis of historical mzrps and aerial photos. The diet (162 faecal
samplesliomJuly l98ti-Dec. 199 l)togetherwiththebird'shabitatacceptanceof relea-
sed and radio tracked black grouses were analysed to cstinrate the carrying capacity on the
basis of'fbod and habitat resources. No ethological. morpholo_eical and parasitic particula-
rities have to be noticed in the released black grouses.

The early peat exploitation in the l9'r'century was getting nr()r'c int!'nsive since the

early 20'r' ccntury. Litter meadows were meliorated and now used as pastures. The dririned
rund l)r: at cutted âreas developed into heath and dwarf shrub heath. ln the rr.ridclle of the 20*
ccnlury draining and peat cutting were abandoned thus pristine rain bog areas could be pre-

served to a large cxtent. Approxinrately I 200 hectares of the study area (total 36(X) hec-

tares) are optinral habitats tbr black grouse. The patchy distribution of the moorlands in the

lirndscape, ancl thc habitat resources in the peat bo_es are comparable to the time period ol'
the highest tlensity ol'blrck sr()use- The clecline in the larger bogs proved not to be dlle t()

changes and losses of'habitats in c()ntrast to the small bogs. The main cause ol the extinc-
tion, and the Iailr-rrc r>l'reintrotluction is probably the impact of predators from the surroLln-

ding areas into the habitat islancls, as a consequence of edge effects, and the increasing of
predator density.
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lntroduction

In Germany the black grouse (Teîrurs tetri.r L.) is an extremely endange-
red species (Now,tr et ul. 1994). The current occurrences of black grouse in
Central Europe are mainly limitecl to moorland and heath areas of the
Netherlands and northern lowlands in Germany zrs well as to the moorlands and
ridge areas of the low r.r.rountain ranges and the upper forest boundary ol' the
Alps. The decline observcd lbr Central European populations is mainly causc«l
by habitat changes and losses (DoeNRcr<E & Nrerueuuen 1970, Bnür-l 1977,
Ntswolp & Nt:l,rN» 1979, Mür.r-en 1980, HecrENRors 1980. Zrssul,run l9il0,
DEcN 1980. HOr-zrNoun 1980, 1987, Clpnaeus 1990, Meyr.nuor.r,rr 1995.
Bnozto & Bnt>zto 2(XX)). Furthermore, hunting (HôlzrNcen 1987), unlàvou-
rable clinratic conclitions (Scunôpen et al. 1982, LoNEux er ol. )OOO), huntan
disllrrbances and predation (HôlztNcsn 1980, Müllnn 2000) were discussed tcr

be causes of thc dccrease.

Black grouses in the prealpine moorlands were comnton clr-rring the first
part of 20th century. The autochthonous black grouse popr-rlation in Baden-
Wr.rerttemberg (South Germany) was getting extinct by end ol'the l97Oth
(HôlzrNce« 1987). The causes of decrease, mentioned by Hôr-zrNcun (1987)
(changes and losses of habitats, hunting and disturbances), explain only par-
tially the decrease of the black grouse in Baden-Wuerttemberg. Substantial
questions are still left (Aul.tenMANN 1998). E.g.: what prevented the population
from spreading after renunciation ol' hunting sincc 1 954, and after stopping the
peat cutting in the 1950th and l960th although natural succession has shaped
particularly larger suitable habitats in the upper swabian moorlands ? The tact
that the population could not survive in the larger, not drained areas of moun-
tain pine raised bogs in Wr-rrzacher Ried and Gruendlen Ried still is not given u

reason firr.

Connected with a reintroduction project by the hunting association of
Baden-Wr"rerttemberg it was expected that the black grouse would be re-settled
in upper swabian rroorlands., starting fiom the Wurzacher Ried. The docur.nen-
tation of historical ()ccurrence and hunting of the former black gr()use popula-
tion in Upper Swabia as well as parameters like habitat r-rse. mi-qration and diet
of the relcased population, food and habitat supply, habitat changes and losses
were recorded scientifically. Furthermore, studies about small nrammal's and
evertebratiis fàuna were carried out as well as studies with fbcus on influence
of predators like carrion crow (Con,u.t corone corone). red firx (Vulltes vulpes)
and g<rshawk (Act'ipiter gentilis) regarding to the edge efTèct in several moor-
lands in the western part of Allgâu (HôvEL et al.1994).
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THE DECLINE OF A BLACK CROUSE POPULATION IN A FRACMENTED MOOR LANDSCAPE

Objectives and Questions

The study is t() evaluate

- to what extent the decrease and extinction of autochthonous black grouse
population in Upper Swabia is caused by habitat changes and losses.

- which habitats were still appropriate as black grouse's biotopes in the moor-
lands of the western part of Allgâu in the 1990"'and whether such habitats
inclusive fbod are available,

- whether released black grouses are able to survive in the wilderness and
- chances of preservation of black grouses in Upper Swabia .

The habitat changes and losses by human utilisation, afforestations, peat
cutting and natural succession of vegetation were pointed out and quantified in
several moorlands in the western part of Allgâu in Upper Swabia within the last
40 years, even the last 100 years in Wurzacher Ried.

Due to the high variability of individual black grouse biotopes it is ditfi-
cult to get an colnplete inrpression of the range of fitting ones (Bt,lcule 1987).
Standardised analysis of habitats for a comprehensive evaluation of black
groLlse habitats are usually not available. Most investigations deal with conti-
ned parameters like specific habitat qualities (vegetation structure by tree layer,
BurcuLp 1987; heights and densities of the vegetittion structure, Gt-ÀNzt,R
1980), selected phaenological phases of the birds (brood and rearing. BpnNa.no
1981;brood, Weccs et ttl. 1982) or certain seasons (summer, BRtrlns er rrl.
1990; winter, Hrpl.lonp et al. 1995). Mapping habitat types or general habitat
descriptions (e.9. LrNoevr,NN 1952, Heas 1965, NtuwoLD & NIJLAN» 1987,
Müt-r-un 1988. BetNes 1989 a. o.) only were prevalent.

For the present investigation a habitat analysis was prepared, which
considered the habitat use of released and radio-tagged black grouses in the
Wurzacher Ried as well as habitat requirements of the black grouses fbr diffe-
rent biotopes. The oftèr of food and structure was evaluated in rather small
homogeneous vegetation units (after Ppeor,NHaup,R et ol. 1990). Moreover, the
area of optimal habitats was quantified.

The diet of the black grouse in Wurzacher Ried was determined by fàe-
cal analysis all year and served as basis fbr the evaluation of fbod supply. ln
comparison with the investigations from Switzerland (Peut-t 1980) analysis of
nutrient and mineral contents should reveal the nutrition situation of the black
grouse in Wurzacher Ried in winter and spring.

WrppI'n (1983) had discussed an increase by parasites within the habitats
as potentiarl stock-limiting factors in consequence of habitat changes
(e.g. draining). An effèct of parasitic infections on the population flr-rctuations

363



224 E. STRAUII. D AMMERMANN. S. tsAUER und S. HUVLL

of Red Grouses was proved by HuosoN (1984). Many authors en-rphasize that
acute parasites disease can emerge under stress (catching, releasing) and other
unfavorable factors like bad weather-conditions or food changes (Bclc.u &
Suppr:nr:n 1983, AscurlNeRENNrrrt 1987, IppEN et al. l9tt7). It was analyzed
which influence endoparasite int'ections and physical constituti()tl exert on the
released black grouse population and how these factors did influence the
release success. (Detailed results see HOvur- et ul. ( 1994) and Srn,ruu (1996)).

Study Area

The study area included nine moorlands of the n'rorainic landscape of the
alpine foothills in the western part of Allgâu in Upper Swabia, Baden-
Wuerttemberg (Fig. l). Shaped by the ice ages this region developecl with a
more or less hilly relief.

The average amount of precipitation is betwecn 1000 and l5(X) mm p.a..
The average yearly air tentperature comes to 6-8"C (GôTTr-r(-H 197 I ). Up to the
middle ol'the 20"' century agricultr-rre in the western part of Allgâu was ntorc
important than today. The agriculture was replaced by intensive grasslancl ftir-
ming. Today, the fbrests are predominantly small (< 200 hectare), whereby
spruce prevails in tbrests (Côrrr-rcrl 1968, l9l l). The share of firrests in this
region varies between 2lo/c and 43 7o (source: Fonsr,qnar TuusrNc;r,N. 1986).

The moorlands are between 650 - 750 m. They arc surrouncled by up tc'r

100 m higher rnorainic hills. Conditional on the geomorphology the mir-cs ar.e
embedded island-like in the valleys of the western part ol'Allgâu.

The upper swabian moorlands are ombrotrophic peat bogs surrounded by
lens. In the last 100 years these moorlernds have been changed by human use in
difïerent respect and with distinct intensity: draining, peat cutting and rneliora-
tion on peat bogs as well as turning to intensive farming on pastures and afTo-
restation on fèns (Fig. 2).

Besides the peat cutting by hand in the last centuries an intensive indus-
trial peat mining took place after 1900. The exploited areas were letï afterwarcls
to a natural succession, therefbre, biotopes of various developn-rent and succes-
sion stages resulted today (transition mires, birch and pine woods with heatl.rcr
and dwarf shrubs). The peat mining was stopped mainly in the 1960,,,. ln sorne-
moorlands the small-scaled of former rural utilisation created a variety of habi-
tats which exceeds the initial state by far (PneoeNHAUER & KnLr<;En 199 l).
Today, the Wurzacher Ried and the Gruendlen Ried indicnte still wide Iagg
sites with mountain pine and dwarf shrubs as well as large open bog plains with
spltagrtuttt-complexes only, typical fbr these moorlands. Larger pristine fer.t
areas are preserved only in the Wurzacher Ried and Tarlfàch Fetzach Mt>os ir.t

different stages. The predominant proportion of fens is intensively used as pas-
tureland today.
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Apart trom the main study area Wurzacher Ried (1769 hectare). habitat
investigations were carried out on eight further moorlands with an area ol'
approximately 198-5 hectare (altogether 3754 hectare) (Tab. l, Fig. l). The
Wurzacher Ried is still the largest intact Central European peat bog. The dis-
tances between the moorlands arn<tunt to l-10 krn. Most of the moorlands are
protected now. The next black grouse populations in the northern re-uion of the
Alps is about 50 km away liom the Wurzacher Ried.

Population Dynamic in the Wurzacher Ried
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Tab. I Dimensions of the study arcas
Taille des zones d'étude

Wurzacher Ried
Gruendlen Ricd
Burgcr Moos
Arrisrieder Moos
Tauf'ach-Fetzach Moos
Rimpach Moos
H:Lr-rbach Moos
Harprechtscr Moos
Bodenmoeser

1,769 ha

-545 ha

214 ha

205 ha

213 ha

70 ha

13l ha

229 l'tir
39tt ha

100
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Methods

Parasitological analysis

tror the analysis of caecum and colon fèces (approx. in each case 4 g)
on parasites oocysts and eggs the flotation method with ZnCl.tlNaCl was used.
The oocysts and eggs were c()unted in the analysis drop un<Ier the nricroscope
(V = l00x) (Bocs & SuppERt:n 1983). The classification of the infèstation
degree was made by specification of the <<Tieraerztlichen Untersuchungsanstalt
Aulendorf» and the «Tieraerztliche Hochschule Hannover».

Food analysis

The qualitative composition of the black grouse diet was determined on
the basis o1- recognizable, cellular and nrorphologic t'eatures by epidermis, cuti-
culars, seed bowls, fruit walls as well as parts of arthropods from weekly col-
lected Iàecal sar.nples. Their remnants are not destroyed by any tin're during the
stomach-intestine-passage (Srewano 1967, ZErrv:. 1914 a/b, WEsroev lL)l6,
Mnnrt 19t32). Assurning the plants were divided into particles equal in size by
the bird's beak and grinding by stomach stones. we then can approximately
conclude from the relative fiequency of plant particles to fbod quantity (by
volume or weight percentage) (Bntc'HI-e I985). The quantitative fbod composi-
tior.r cletern.rined on the basis of 50 randomly food particles from an faecal
sample (pin-point-method) that reflected a representûtive cr()ss seclion of thc
food remainders contained in the faecal sarnple (CH,A.vnaD & Box 1964,
BptcHt-E 1985). The values were verified by t'eeding experiments in spring and
aulurnn with l'our blirck grouse in captive.

Vegetation mapping, habitat analysis and habitat assessment

On the basis of black-and-white aerial photographs of 1954 (scale
approx. l: 12000) and 1986 (orthophotos; scale 1: 10000) regarding the use
fbrms and biotope types classified and square an area of the moorlands. The
vegetation of the moorlands were mapped 199 I and 1992in spring and summer
after BnnuN-BleNr2ur,r (1964), modified by Pnnt>eNuALlER e/ a1. (1990) for a

vegetation type mapping on ecologically homogeneous vcgetation units. These
r-rnits were evalr-rated and quantified by their tbod supply and habitat structure
tbr black grouses.
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History of Anthropogenic Utilization and the

Development of the Black Grouse Population

Characterization of Pristine Peat Bogs in Upper Swabia

The growth of the peat bogs started mainly 7000 years ago (Gorrltctt
1968, 191 l, ScuwtNErôpER e/ ol. 1991). The pristine rain bogs are marked by a
central open bog plain without bushes and trees. Beside peat mosses typical
species are Curex limosct and Rhynchosporü ctlba. This area merges into a

Sphagnum magellorticum and Eriolthrtrum.rpec'. dominated peat bog. The lagg
sites of the bogs are nlore or less entirely covered with mountain pine (Pinus
ntugo) and several dwarf-shrubs (Vctc'cinium o,y\)coccus, V. nryrtilltts, V. uligirto-
sum and Calluna vLtlg,aris).

The bogs are surrounded by smaller or larger fens and transition mires at
the boundary to mineral soil.

History of Human Use and Habitat Development

From the Middle Age until the end of 1800 the moorlands were n'rainly
diminished at the lagg sites by hand peat cutting fbr production of fuel peat.

In the 19"'century agricr-rltural production strongly expanded as a conse-
quence of the industrialization ernd increase of the human population, primarily
in the cities (Fig.2). Fens and wet meadows were drained and used as pastures
and litter meadows - the latter were only cut once in autumn. Both the hand
peat cutting and the draining of the moorlands were intensified. As a conse-
quence of continuing intensive drainage, dry-adapted vegetation types were
promoted, so that dwarf shrub heathland and bog forest could expand into the
moorland center.

In the beginning of the l9'n century the industrial peat rnining has started
with deep draining channels and first peat cutting machines up to the moorlancl
centers. However, larger moorlands were still drained in patches only. A suc-
cession to heath and dwarf shrub heathland fbllowed the drained and plot-wise
exploited hand peat-cuttings. trurthcrmore, the hand and machine peat cuttings
developed into difTerent stages ol'moorlands and regenerated peat bogs with
Shagnum spec.. Culluna vulg,aris, dwarf-shrubs and mountain pine.

Starting fl'om 1950 the peat cutting was gradually abandoned. Afier the
peat exploitation the cuttir-rgs arrd drained bogs were ncither al-fbrested nor
converted into fàrmland or pasture. Only the litter meadows in the surrounding
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of the bog were usually afforested or changed into fiequently used grassland in
that time.
Since 1970's most moorlands were protected as nature conservation areas.

Development of the BIack Crouse Population

Around 1820 a natural re-population took place in the Wurzacher Ried
(Fig. 2). At that time the black grouse were common as insular populations in
the low mountain ranges ernd moor low lands of South Germany with the adja-
cent alpine region. Thus, the resettlement probably got started from one of the
nei ghboring moorlunds.

The extensive human utilization of the lagg sites has clearly promoted
the development of the black grollse population that achieved its maximum at
the end of the l9'" century. Between l9l0 and 1920 the black grouse even
appeared at all moorland parts, inclusive the small ones.

Around 1960, at the end of peat cutting, black grouses still occurred in
the larger moorlands like Wurzacher Ried, Gruendlen Ried, Tar"rtàch Fetzach
Moos, Harprechtser Moos. The populations became extinct in these moorlands
in the 1970's. although no more human utilization was carried out and a large
portion of natural moorland and dwarf'shrubs habitats were available. Hur.rting
has been stopped in 1954. [n Wurzacher Ried the last autochthonous cock was
observed inl9'7'7 (ScsNrtoen I 98 I ).

Results

Release and Survival of the Black Crouse

Between 1978 and 1992 altogether 448 black grouses were released in
the moorland habitats. For adaptation the birds remained up to three weeks in
aviarics. Until spring of 198-5 apopulation of 20 - 25 individuals could be esta-
blished. In the spring of the fbllowing years only some l0 black grouses were
observed in the W'urzacher Ried. During the research project from 198t3, To 1992
192 black grouses were released and 9l were marked with a transmitter (Hôvel
ct al. 1994). In the autumn and winter 39 cocks and 3l hens were recaptured for
a check-up of health status ancl replacement of transmitter.

From October (time of releasing) till March (rnating season) the released
populatior.r decreased by 75 a/o. Between 1988 - 1992 it each year 3 - 6 cooks
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were observed in the mating season. The survival rate of the 9l (4lcocks and
-50 hens) radio-tagged black grouse proved to be meanly 165 days (range I -
l5l I days (at the end of the project). Several birds becan-re two or three years
old. Typically, most losses occurred during the first two weeks after release.
After this period the mortality rate rapidly decreased.

Health Status and Parasitic lnfection

The body mass of the released cocks and hens increased significantly
with longer duration of survival in the wilderness fiom autumn to winter
( p<0.05).

The evidences of elder individr-rals, mating, broods and the exal'nined
morphological and parasitological parameters did not show any sign of an
insufficicnt constitution of the released black grouses. The high mortality of the
animals was obviously not caused by insufficient adaptatiorr or health status.

The parasitic inlection ctf Cocc'idict .spec. and Ccrpillorio.V)uc. was exa-
mined in 125 cecum t-cccs and 118 colon fèces by counting the oocysts and
worm eggs. A proportion of infested black grouses (inclusive of low-grade
infestation) of 86 o/o respectively 63 7a was diagnosed in the released popula-
Tion. As<'aritliu spe<'. and Trichostrongllu.t.!pe(. was fbund in few samples
only. The inf'estation of the birds is highest shortly afier releasing and decreased
significantly with duration r>f survival outside (Fig. 3). The parasitic infèction
did not cause a higher mortality rate. Approximately half of the birds survived
middle- and high-loaded inlèctions of Cocc'idiu spec. or Cctltillaria spcc'. (Fig.
4). These two parasitosis were the main diseases of the black grouse. We
assume these diseases are â consequence of the short period in which the birds
were kept in aviaries befbre release. Since the cages were designed as naturally
as possible perfectly hygienic conditions can not be achieved, thus infections
by parasites are likcly.

n=14 n=6 n=4 n='10 n=9
100%

80o/o

60%

40%

20%

0%

0--5 6--10 ',11--20 21--30 31-50 > 50

Weeks after releasê

Fig.3 Parasitic infèctions of Co<c:idia.r7rer:. anti Capilluria spt,r'. after release diagnosed
by oocysts and worm eggs from cecum fèces (n = individuals).
ltlfection.s crprè.s réirttroducriort due.s à de,s du genra Coccidia et tlu gettre
Capilluria: diagno.stit'sur buse d'oott'ste.s et tl'oeu.fs tle vers dans les fères
( n = nt»n lt re tl' i t ul i y id us )
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Fig.4 Parasitic intèctions of Coct'iclia spac. and Capillaria.?ec vs death and survival of
radio-tagged cocks and hens (Survival: survive two weeks after diagnosis; Death:
die within two weeks after diagnosis).
Parasitismc par Ctx'cidia.sp. et Capillanio s1t. ptr.r ropport èr ln mrtrt ctu lasLu'r,ie
de toqs et poule.s.tt,tivis ltur radio-ltistugt'. SLrrt'ie: survie 2 satnaines uprè.s
diagnostic : Mort: mort dutrs les 2 scnruitrcs après diogrtoslit

Food Analysis

In <>rder to estimate the lbod supply ftrr the black grouse in the moor-
lands, the diet of the black grouses was determined qualitatively and quantitati-
vely by means of t'ecal analysis. Above that, nutrient and mineral content of the
most important forage plants fion.r the Wurzacher Ried was checked.

From July 1988 - Dec. l99l altogether 162 weekly collecteil fecal
samples were collected and examined (Fig. 5). The fecal analysis values were
standardized through feeding experiments in spring and autumn with fbur cap-
tured black grouses because some fbod plants as Callunu vulgari.r (leaves) were
overrated while others underestimated like Vttc'r'inum.r7rec. (berries) (Srneun
t996).

Grains held a share of l'7o/o in the fbod. The grains were only of-fered
during the winter months for catching the birds again and as an initial support
after getting the birds released. In winter, rnainly Pinus mugo needles were
eaten and rarely birch catkins. The leaves of Calltotct vulgaris, Vuct'ittiuttt oxl'-
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coccus and in winter young shoots of V. myrtillrls came to a proportion of 13 c/a.

Berries of V. oxyco.'ca.r were identified most frequently (32 7o) in the fecal
samples (Fig.6).

An unexpected high berry proportion in the fèces did we find during the
summer months. Probably the huge supply of V. oxt't.occ,s berrics over the
whole year is responsible lbr that. E.g. in April 4-5 berries/m. were still counted
at some plots. Already by July new berries were ripening with a harvest up to
500 berries/mr.

An optimal fbrage was available fbr the black grouse population over the
whole year, particularly in raised bogs with mountain pine and dwarf shrubs.
For that reason the black grouse did not have to leave these central areas at all
and food shortage could not be the cause for the popr-rlation's declir.re.
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Bo/o
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Needles/Buds
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Vacc./Call. Leaves
13%
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Fig. 5 Diet of the Black Grouse in the Wurzacher Ried from Jr-rly Igtltl - Dezerrrber l99l
analyzed by I 62 samples of feces.
Régime alintertîaire tlu téInts ly're dun.s le nturais de Wurztu lt de .juiltet 191],\ à
décentbre 1991, analt,se de 162 écl'utntillort.s de crotte.\.

50

4o

30

2A

10

0
Jan Feb Mrz Apr Mai Jun Jul Aug Sep Okt Nov Dez

DNeedles/Buds trVacc./Call. Leaves BVaccinium - Berries

Fig. 6 Seasonable proportions of needles and buds. Vttccinium.r7rcc'. and Cullunu vulgari:;
leaves and Vat'cinium.r'pec. berries in the diet of Black Grouse in Wurzacher Riecl
between 1988 - 1991.
Proportions strisonnières d'triguilles et de borrrgeons, de.feuilles de Vaçciniunt
.spec. et de Calluna vulgari:; er de baies cle Vuctittiunt spec. drttts le régirne
ctlimentaire du tétras lyre dans le marais de Wr,rrzach.

Moss 6%

Eriophorum Flowers
4%

Sweetgras Leaves
2%

Herbs Leaves
5%

s
,;
L
|§
o-



THE DECLINE OF A BLACK CROUSE POPULATION IN A FRACMENTED MOOR LANDSCAPE

Evaluation of Habitats

The optimal habitat structure for black grouses was classified on the
basis of data from literature in order to consider the large ecological potential of
this specie on the evaluation of the biotopes. A grid habitat analysis with the
localizations of the radio-tagged black grouses showed that the population used
only 25 c/o of this optimal habitats since the population (nearly ten birds) was
rather small. For this reason, the evaluation of habitats could not exclusively be
based on localizations of the released black grouses.

The habitat changes and losses were estimated by aerial photos between
1954 and 1986 for the Wurzacher Ried and further eight moorlands. For histori-
cal comparison the studies of ScswlNe,rôPER e/ al. (1991) and Beunt, C. (in
Hôver- et al. 1994) were consulted.

In nine moorlands on an area of 359'7 hectares the vegetation was recor-
ded. Homogeneous structures were defined on aerial photos. The coverage of
the most important fbod plants as well as the structure of these plant communi-
ties was documented.

For evaluation of the habitats an index was determined in combination of
structure and food supply.

In the Wurzacher Ried 600 - 7-50 hectare of areas with high food supply
and optimal habitat structure were recorded in each relevant season. The neigh-
boring Gruendlen Ried indicated optimal environments of all its 150 hectares.
Despite its small size other moorlands mây serve as links between greater ones
(«step-stone habitats») (Fig. 7)
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Habitat Changes of the Wurzacher Ried

The habitat changes and area losses were investigated ad exetnplunt iû
the Wurzacher Ried. The pristine situation in tirrmer time and 1986 had been
taken into account (Fig. 8.1- 8.4).

The center of the historical rain bog seemed not to be attractive fbr the
black grousc. Only the lagg sites of the moorlands with dwarf shruhs ancl hea-
ther offerecl proper habitats. Thc transition mclorlands and f'ens were suitable in
parts only. Roughly only hall of the pristine r.noorlands (approx. t3-50 hectare)
proved to have been fitting living spaces (Fig. 8.f)

Around 1850 (Fig.8.2) the sitr.ration is characterizecl by the beginning of
peat cutting by lrand at lagg sites. A majority of thc raiscd bog areas. c..g. the
central open bog plain, were not an acceptable environment. Only as lek sites
the central open bog plain possessed optintal conditions. Those areas were the
lagg sitcs, hand peat cuttings. litter meadows and extensively r,rsed pastures.
They altogether cclverecl nearly 6OC/o or l00O hectares of the study area.

The habitat types oltl're Wurzacher Ried at 1954 were classified on the
basis o1'aerial photographs (Fig. 8.3). Optirnal black -elrouse l.rabitats wcre all
non-drained raised bogs, the lagg sites and the rewetted peat cuttings. howevcr,
Iarge sections of the industrial peat cutting areas and dense laised bog fbrests
madc settling impossible. Due to the draining no open bog plair-rs wele avai-
lable any more. About 60 o/o or I000 hectares were evaluated as suitable habi-
tats as 100 years ago. In this tirre -50 till 70 black grouses still occurrecl in the
Wurzacher Ried. The inte-nsive pL-rt cutting cilme to an end in the l9-50th.

Between 1954 and 1986 no more areas were subjected to nrclioration
and exploitation. The increase of natural affbresration at solnL. areas at the lagg
sites and some old peat cutting areas led to habitat l<tsses. However, the ntost
clrained and exploited arcas developed into clwarf shrub heatherland or regcne-
rated to difïèrent rroorland types. These areas underwent a process that finally
lecl to well-accepted black grouse territories (f ig. 8.4)

The investigation demonstrates that the proportions of sub-optin.ral and
optimal habitats remained quite constant during this period. The habitat's vege-
tation cover ancl composition changed but substantial habitat losses cor-rld not
be detected.

In particular, this refers to the period fron.r l9-54 to 1986 in which the
habitat in every respect (size, equipntent) became graclually suitable.
Nevertheless, the black grouse became extinct. In these decades changes of the
vegetation in the raised bogs causcd by eutrophication and drying out of the
peat body influenced the black grouse habitats rather positive.

-j 7.1
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More than anything else the agriculture in the surrounding of the island-
like embedded bogs as well as the fèns have changed strongly in the last 100
years, however, this biotopes are not the essential habitats of the black grolrse.
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forest 4% others 3%

fen and
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pasture'14%

60%
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Fig. 8.1 and 8.2 Habitat types of the pristine Wurzacher Ried and in the middle of the I9"'
century based on historical notes.
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Conclusion

Thc unfàvorable changes and area losses of black grouse habitats caused
by peat cutting since the beginning of the 20th century probably initiated the
decrease of the bird's population. For the extinction after 1950, however. there
is still no sutficient explanation. Total losses of habitats, like those in the moor-
lands of North Germany (DonNecKE & Nreruevnanr< 1970, Cr-EHanNs 1990,
Srn.r.ttti et al. 1995), did not take place in the moorlands in the western part ol'
AllgâLr.

Hundred years ago ovcr 150 cocks lived in the Wurzacher Ried posses-
sing approxinrately the same habitat range as today. ln other large moorlands
with a comparable development like the Wurzacher Ried the populations survi-
ved until the end ol'the 1970's. The black grouse populations in these moor-
lands becarle extinct despite of the clearly favorable development of its habi-
tats, and although black grcluse is able to colonize new habitats quickly
(Mt-trr-rn 1980, ScrrunzrNcnR 1988, Klaus et al. 1990). Particularly, the per-
ipheral moor areas as well as the agriculture land in the surroundings have
changed.

Of course population dynamic factors like isolation and migratir>n
intluence the process of extinction too, but it is questionable that the extinction
was caused by these factors only. The main cause of the black grouse's extinc-
tion in South Gerntany ciln be explained by the strong rnodification of the sur-
roundings and in the following by its impact on these habitat islands by intensi-
l'ication of agriculture. Further investigations in this project supply evidences
fbr the stron-q influence of predators (fbxes, carrion crows) to the black grouse
population (Dtc'r 199-5, AunaEnma.NN 1998). Nowadays. many authors suppo-
sed the predation as a substantial cause of the decrease of several species both
in cultivated ancl non-cultivatecl landscape, c.g. brown hare (Lepu.s eLtropdelts)
or grey partridge (Penlix pertli.r). (e..q. Mür-r-En 1996, Ta.ppeR et ul. 1996.
Anar,tEnv,tNN 1998, GonErz«r et al. 1999). The steep increase clI'predators wc
face nowadays in the cr"rltivated scenery since the last -50 years is well known
(GurHonl & KalcnnEurER 1995). This hi-eh predator density caused a srrong
edge-effect influence on these habitat islands (ANGELSTAM 1986). If the habitat
islands do not have sufïicient size and unint-luenced core zones (more than
3000 hectare (WrLCovE 198-5)) - which is trr-re fbr most of the German protected
areas - the cdge eftect of predation could lead to consequences fbr the prey
population.

Apparently, the long-term survival of such endangered populations can
be ensured only by sufficient large habitats or by reduction of the predation
pressure to these habitat islands.
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ZUSAMMENFASSUNC : Der Rückgang des Birkhuhns in einer fragmen-
tierten Moorlandschaft.

In dem Birkhuhn-Wiedcrcinbürgerungsprojekt .Wurzacher Ried. 1l97tt-1993) sollte
nach dent Erltischen dcr autochthonen Birkhuhn-Population Ende der TOcl Jahre in clen vers-
tretrt liegenden oberscl.rwâbischcn Mooren (Sliddeutschland) durch Ausrvilderung wieder cirre
stabile Birkhuhnpopulation bcgri"indet wcrden.

Biotopverluslc und -vcrânderungen als potentielle Rücktangsursachen dcl letztetr I00
Jahren wurden an Hand historischer Karten uncl Luftbildcr der lctrten Jahrzehntc irr ntelrrelen
diescr Moore qualil'iziert uncl quantifiziert. Mit Hilfe des Nahrungsspektrurrns (Analyse von 162
Kotprobcn. Juli l9tt8 - Dczctnber 199 l) und cler Habitatnutzung ausgcwildertcr, tclemetricrter
Birkhühner wurde tlas Habitatangebot in diescn Mooren bew,ertet und tlic Biotopkiipazitiitcn f iir
eine Metapopulation quantil'iziert. Die ausgewildertcn Birkhiihner waren rnorplrophysiokrgisch
wie auch parasitologisch nicht aufTàllig.

Dic anfàngliche Moornutzutrg (Brenntorfgewinnung) inr 18. und 19. Jahrhundcrt wurde
Ar.rfang des 20. Jahrhunderls intensiviert. An clen Moorrândcrn wurdcn clie Slrcuwiescn durch
Entwâssct'ungen in intcnsiv r.tutzbarcs Grünland unrgcwandelt. Mittc des 20. Jal.rrlrr.rnderts wur,
dcn die Entwàsscrungen uncl Abtorllngen nach und nach cingestellt. so daLi gr(iBcre ul'sprtin-
gliche Hochn'roortliichen erhalten sind. Dic entwàsscrten und abgetorfien Fliichcn sukzc<Iierten
zu Heiden und Zwergstrauchheidcn. Aktr"rcll sind ca. l20O ha (Cesarrtuntcrsuchungsflrichc:
.3597 ha) als optilnale Birkwildhabitate zu bewertcn. Die riiumlichc Verteilun,r der cinzelnen
Moore sttwie das Habitatangebot in den Mooren ist vergleichbar ntit denr zu Zeiten hôchster
Populatitrnsdichte. Im Gcgensatz- tu den kleineren Mooren ist der Rückgang tlcs Bilkwilcles in
den griiLlcren Mooren nicht aul die Biotopverluste zurückzuf tihren. E,ntscheiclend vcliinclerl hat
sich das Umlantl der Moore, so cialS der PrâdationscinflulJ auf dicse Biotopirrselrt ur.rcl deretr
Populationett als der cntscheidende Faktor l'ür das Ausstcrbcn uncl Schcitern dcr
Wicdolansiedlung angeschen werdcn muB.

RESUME : Le déclin d'une population de Tétras lyre dans un paysage de
lande morcelé

L'objectil du projet cle réintroduction .Wurzachcr Ried" ( 197t3-1993) érair d'installcr
une population stable cle Tétras lyre (Tetrao tzlrl.r) après l'extinction dc la poprrlation autoch-
tone en 1978 dans lcs landes tlorcelées de «l'Oberschwabcn» cn Allemagne méridionale.

Pertes et transfbrmations des habitats et causes potenticlles de cctte extiltction ont été
quantifiées dans dix tourbièrcs sur base de cartes ancicnnes et dr: phot()s aériennes. On l ana-
lysé le réginrc alimentairc (162 échantillons de fientcs dejuillet 198u à Décenrbre l99l) et
I'utilisation de I'habitat de tétras lâchés sur le site ct suivis pal radio télémétric al'in d'estimer
les capacités d'accueil du rnilieu quant aux qualités et abondance dc nourriture ct ressourccs de
I'habitat. On n'a noté aucunt: particularité comportementalc ni parasitaire chez les oiseaux
introduits.

L'exploitation ancienne de la tourbe au débLlt du l9èrnc siècle avait été intensil'iée au
début du 20èmc. Les prairics productrices cle litières cntoLlrant les tourbières pluvialcs furent
transfortnées en prairies intensivement pâturcres. Lcs aires drainées et lcs tout'bières exploitécs
se transl-trrmèrent en bruyùres et landes ii bruyères et buissons bas. Au milieu clu 20ètnc sièclc.
drainage et extra.ction de la tourbe devinrent intermittents, dc telle sortc que la plupart dcs tour
hières encore intactes purcnt être préservées. l2(X) ha approximativentent sur lcs 3600 ha dc
l'aire étudiée s()nt constitués d'habitats de valeur ()ptimale pour Ie tétras lyre. La répaltition cn
mosaïque des landes dans Ie paysage et les ressources que lirurnisscnt les tourbières s()nt cont,
parables ii celles qui prévalaient à l'époque de la plus hautc densité'cles tétras, Le déclin de ccs
derniers dans lcs tourbières plr,rs étendues n'est pas attribuable à la pcrtc cl'habitats. eontrairc-
ment ii ce qui se passc dans le cas des tourbièrcs de faiblc étcnclue. La cause principale dc
I'extinction eI dc l'échec de Ia réintroduction est vraisemblablerncnt l'intpact dans lcs habitats
insularisés de prédater"rrs en provcnancc des aires voisines. et dont lâ densité aurait augmenté à
la f are ur tle l'cl'lèt l'rontir'rc.
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