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SUMMARY

The Grünwald heath Nature Reserve is located in the upper parts of the Krusne

hory mountitins (district of Teplice. NW Bohemia) and is one of the localities in this area

where Black Grouse (Tetruto tetrix) appear frequently. Grünwald heath is a raised bog

covering an area of about 30 ha and is situated i1t an altitude of tl50 m a.s.l. St>me parts oi
this bog were drained in the past to facilitate turf digging. The central part of the bog is
partly overgrown with dwarf pine (Pinus mugo), and birch (Betultt .rp.). Species such as

cotton grass (Eriopfutrum vaginatum), crowberry (Empetrum nigrutn), bog-blueberry
(Vttctinium uliginosum), heather (Callurut vulguris) and blueberry (Vnccinium. myrtillus)

dominate in the herb layer. Thc main bog is sumounded by young stands of substitute tree

species. such as blue spruce (Pi<'eu ;tungurs), birch. dwarf pine. and European green alder

(Alnus viridi,s). There are also large uncultivated fields and grasslands in the close vicinity.
Since 1997, a complex research program has taken place on the ecological requirements itf
Black Grouse. including assessment of numbers. clistribution. habitat requirernents, diet

composition, and spatial activity by means ol telemetry.

The nurnbers and distribution of Black Grouse were studied over an area of 15 kmt.

There is only one larger common lck. in the open spaces on the Oldrisky vrch hill, where

l0 ccrcks were observed in the spring of 1991. l0-12 cocks in 1998. l0-13 in 1999, and 5-8

in 2000. lndividual cocks can be observed displaying in the remaining parts of the park in
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young stands of birch, spruce and alder, and occasionally in meadows. In I998, a total of
2l-23 cocks were observed displaying in the study area, 19-22 in 1999, and 20-22 in the
year 2000.

The ranges of Black Grouse were distributed over the main peat bog and in young
stands of supplementary tree species throughout the year. Over the periocl flom spring trntil
early autumn they often visited the common lek. Their occurrence was also recordcd in a

mature beach fbrest. with abundant rowan (§ar'àas auttrparia). The telemetric ntorritrrring
of 4 marked cocks, direct observirtions, and traces fbund. indicated that birch. spr'lrce, ()r

mixed stands, up to 4 m high and with 6oo/a ground cover under the tree layer. werc pretèr-
red outside the peat bog. The size of the range occupied by individual cocks throughoLrt the
year was of about 100 ha. The highest movement of cocks ancl the largest occupied range
was established in early spring (befbre the displaying season) (ca. 70 ha). whilst the smal-
lest range was established in winter (ca. l0 ha).

The study of diet was based on laecal analyses undcrtaken in the spritrg, autunr),
and winter periods. The main components of the spring dict were blo<tms of cotton grass
(22o/o), bud,s and twigs of blueberry (l9olc), blades of grasses ( 197o), and bloorrs of colts-
foot (Zussilrrgo.fàrfara) (l lolo). Other components represented less than 5clc ol the diet. In
aLttumn, rowan (39olc) and berries and twigs of blueberry (35%) dominatecl the diet ef
Black Grouse. Grasses represenled only l5Ç/o, and birch in 77o. ofthc diet. In gcneral, birch
constituted 83o/o of the total volume of wintel diet, grasses only l0% and blr-reberry less
than 5Vo.ln many cases. however, birch was the only component found in the winter cliet.

The research carried out in this area provides valuable intbrmation tbr improvetJ
management activities, thereby providing good conditions for the conservation and cleve-
lopment of this Black Grouse population. Besides the revitalisation of the peat bog. a nrain
conservation target is to suggest a suitable composition fbr surroundinu secondary trec
stands and to ensure enou_gh food. Co-operation with local authclrities fbr nature conserva-
tion and fbrestry, and especially with local inhabitants. is very irnportant for the success ol'
these aims.

lntroduction
In the past a large part of the Krusne Hory Mts. was atTected by irnn'ris-

sions. After the fbrest ecosystems had disintegrated, sLlitable conditions develo-
ped for the presence of black grouse the numbers of which considerably increa-
sed in the course of the 1 980s. Although there is a decreasing trend at present
the numbers of black grouse maintain on a relatively high level. The numbers
of black grouse in the Czech Republic in 2000 was esrimated at 800 to l(XX)
cocks. Of these, mrtre than one third occurs in the Krusne Mts. (SI'ASTNy e1 .r1..
in press).

Since 1994 a complex research of the ecological requirements of black
grouse is under way in the eastern part of the Krusne Hory Mts. In 1998 our
attention was concentrated on the Grünwald model area. The main aims of our
research included :
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- Monitoring the distribution and numbers of black grouse in the study
area

- Establishing their topic requirements
- Establishing their diet composition
- Suggesting suitable management.

Study area

The area under study (14 km') lies in the top parts of the eastern part of
the Krusne Hory Mts. (NW Bohemia, district of Teplice) at about 850 r-t-r above
sea level. The geological subsoil are mostly metamorphic rocks (gneiss. mica
schist. phyllite) and granite porphyres. This poor subsoil is mostly covered with
podsols passing into peaty and peaty humose gleic soils (Plrv,t & Ztneerc
1986). In climatic respect the region has been classified in category CH 6
(Qurrr 1975), showing the fbllowing characteristics :

- zrnnnual mean air temperature 3.9 oC

- annnual lotal precipitation 985 rnm
- growing season lasting I l0 days.

In that region of the Czech Republic, the most extensive mortality and
disintegration of spruce stands occurred in the course of the 1970s. Their remo-
val and subsequent planting of supplementary woody plants, above all, Pic'ect

pungens and BetulasT?. wils followed by the development of a diverse mosaic
of nrixed stands, non-planted clearings and numerous previous peat areas. One
o1'such areas is the Crünwald peat bog, forming the centre of our study area (43
ha). In the past. some parts of the peat bog had been drained by a system of
deep channels. and peat was extracted in such places. At present these areas are
mostly grown with sedges (Cure.r spp.).In the middle of the peat bog there are
growths of birch, dense stands of Pinu.s tttugo and probably also remains of the
indigenous stand of Pinus rotundatu. -lhe herb layer growing in more dry
places is dominated by such species as Eriophorunt vaginotum, Empetrum
ni gntm, Vctcc itt i um ul i g inosunt, C allunu vul gttri.s and Vacciniurn my rt il l us -'|he
peat bog is surrounded by young stands of Pic'ea pungens, Betula spp., Pinus
tttugo, Alnus s1t., Sorbus oucupuria and Larix .rp. where Calamag.rostis villosa
is the dominant species in the herb layer. In close vicinity of the peat bog are

extensive meadows which have not been mown until 1999. Another environ-
mental type are remains of matltre spruce or beech fbrest.
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Material and Methods

Distribution and numbers

The distribution of black grouse was mapped throughout the year. The
model area was systematically walked, recording observed birds as well as
traces indicating their presence (such as fèathers, faeces. dusting places, fbot-
prints.). All sr.rch observations were entered in the maps.

Since 1988 spring censlrses of displaying blackcocks has taken placc
annually in the study area. They were censused in their gregarious leks but also
the so-called soloists (blackcocks displaying individr"rally) were located. The
censuses took place ir.r the last decade of April to the second decadc of May
(depending on wearther conditions and the advanced stage of the lek), under
participation of several observers, so that the census coulcl take place in the
whole area at lhe sutne time.

Telemetric monitoring

During the spring lek (end of March to mid-May) the blackcocks were
trapped in their gregarious lek on Oldrissky vrch Hill. Spring traps t30 by 80 cm
in size were set around a hen serving as bait. In 1998 two hens were used fbr
these purposes but in the subsequent year they were no longer available and
were replaced by pheasant hens. This rnodified method was only successful at
the beginning of the lek when wild black grouse hens rarely visited the lek.

Six blackcocks were captured in the course of 3 years (see Tab. I). They
were wing-tagged, provided with alun'rinium rings of the National Museum in
Prague and eqr-ripped with a necklace radio tag 9 g in weight. viable fbr I I

months and with the signal detectable within a range of around 2 km. The cocks
were monitored at intervals of 2-3 weeks throughout the year. The triangulation
method was used to locate the cocks (Sroncu 1993, FnaNcrscHr & Merrepr
1993, Rolsr,ror & Wncce 1989).

The locations of the cocks were entered in a map. On the basis of these
data the sizes of their home ranges in the successive years were determined
r,rsing the Kâmpfèr-Lauerstein method. Besides, the all-day activity and dis-
tances of the daily movements of the cocks were str-rclied.
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Name of marked
blackcock

Start of'

observation
Ilnd of

observation
Cause

.IURA
HUGO
MILAN
RADEK
KUBA
OTIK

May 1998

April 1999
April 1999

May 1999

April 2000
April 2000

April 1999

Novenrber 1999

October I 999

Ocmber 1999

Septernber 2000

September 2000

End of radio-tag lifetinre
Cock caught by red lirx

End o1-signal
End of signal

Observation continues
Observation continues

ECOLOCY OF THE BLACK CROUSE ON THE CRUNWALD PEAT BOC IN THE KRUSNE HORY MTS

Table I. Review r>f blackcocks capturecl
Récapitulatif des coqs capturés et tndrqués

Habitat preference

The habitat types prefèrred were determined using two methods

Method I

The tirst method was based on mapping the habitat types in the study
areâr. On the basis of these data, maps showing habitat types, height ciltegories
and ground coverage categories were produced using the Arcview 3.0 pro-
gramme. Combining these maps with data on the occurrence of the cocks
within the study ârea we established the prefen'ed habitats and their individual
categories.

Method lt

The second method used here was based on telemetric monitoring of six
tagged cocks. Data obtained in this way were used to establish seasonal home
ranges ând, within thenr, the predominant habitat types. According to the vege-
tation cover. each of the sites was included in one of three categories. viz., open
area, yoLlng forest stand, or matLlre forest stand. The term (<open ilrea>> denotes
an area grown with only herbaceous vegetation, in our case espccizrlly the area
on Oldrissky vrch Hitl, used as a lek in spring and, later in the period of culmi-
nating growing season, as a sheltering place and feeding ground. The term
«young fbrest stand>) denotes here a mixed stand 1-4 m tall, with 60-700/o
ground coverage of the shrubby vegetation, consisting chiefly of blue spruce.
larch, birch, and rowan. The term <(mature fbrest stand>> denotes non-loggecl
islets of older Norway spruce and beech stands.

Diet composition

The diet composition was determined from fàecal analyses. Sâmples
containing l5-25 t'aecal pellets each were collected in successive seasons of the
year (spring, autumn, winter). Invariably each sanlple has a standard volume of
I ml and is prepared from one or more taecal pellets if possible. Because of the
dense and closed herb layer, we did not succeed to collect sufficient material in
summer. In all, 100 samples were analysed using the method described by
MarxcrvR (.1996).
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Results and Discussion

Numbers and distribution

Two gregarious leks were found in the str-rdy area but only one of them
has been regularly visited by a larger number of cocks. This place lies in close
vicinity of thc Criinwald pcat bog on Oldrissky vrch Hill. In the last three years
thc numbers of black grouse appear to be stable. Their total numbers were
determined as 2l-23 cocks in 1998. l9-22 cocks in 1999. and 25-26 cocks in
2(X)0 (see Tab. II). In the flrst two years the nuntbers of gregariously and indi-
viclually displaying cocks were almost equal, gregarious leks rather prevailing.
In 2000 only 5-6 cocks were recorded in the grc-uarious leks, the ren.raining 20
displaying inclividually.
Table II. Nuttthcrs of blackcocks leks in the Grünwaltl study area in the years ol'study

No»tbre d'urèrtc.s dc coqs darts lu:.one d'élude tl.e Griittttttld du «)ur.\ de.t ututéas
d'étude

Telemetry

The tagged cocks did not move very far away liom the lek throughout
the year. They mainly utilised spaces lying to the south, especially the young
lbrest stands at the northern edge of the Grünwald peat bog. The largest areir
was inhabited in summer (72ha r>n average), fbllowed by that in spring I (67 ha
on average), spring II (50 ha on average) and autumn (37 ha on average), see

Year ('ollective Iek Individual lek ï'o'tAL

l99u
1999
2(XX)

l0 - l3
t0 - l3
5-6

t0
9

20

20 -23
19 22
2_5 26
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The decline of leks is most probably connected with a drop in the nurn-
bers of cocks. For examplc. Snrova (1996) reports, fiom thc neighbouring
Louènd region, that several gregarious leks existed there still in 1994, regr-rlarly
visited by a rather lar-{e number of cocks. For the lek, the cocks used. above all,
cultivated grazing fields fbr game. However, in the subsequent year the num-
bers of cocks clropped to ulr.r'rost a half and the collective leks declined. The
local grazing plots began to be used r>nly as individual and sporadic leks and
the cclcks begarr displaying mainly in young rr.rixed stancls o1'birch and blue
spruce. Howcver. this does not explain the situation in the Griinwald study zirea
whcre the nuntbers of blackcocks has been almost stable irr the past three years
ancl a slight increase wls recordecl during the spring censLls. Comparccl to the
preceding ycars, the level of disturbance (e.g. by hunters, lirresters or farmers)
was not higher and yet the number of the cocks in the lek decreased.



ECOLOCY OF THE BLACK CROUSE ON THE CRÜNWALD PEAT BOC IN THE KRUSNE HORY MTS

Tab. III. So far, our data from the winter season are insufficient but those
obtained from the cock named Jura suggest that the area inhabited in winter
would be smaller 112 ha).

Table III: Sizes ofareas inhabited by tagged blackcocks in seasons ofthe year
Tuille da,s:.ttne.s occupée,s par les cot1.s marqLtés selon les saisort.s de I'année

The sizes of the spring home ranges of the cocks in the Krusne Hory
Mts. wcre noticeably smaller (16 to 108 ha) than. e.g., in Germany where
ScuRÔoon et ol. (1981) found the local cocks inhabiting, in the course of April
and May. ranges of 128 to 3-56 ha. On the other hand, the summer home ranges
in thc Krusne hory Mts. (21 to 119 ha) correspond to those measured in
Belgium 25 to'7O ha, Kl,q,us et ttl. 1990) and are still somewhat larger than,
e.g.. in Norway (19 to 43 har, Rolsrrr.» et ul. 1985). In autumn, our cocks inha-
bited honrc ranges 25 to 46 ha in size, whereas the home ranges inhabited by
blackcocks in the Frerrch Alps in that season varied tiom 16 to 312 ha. Fron.t
that re-eion. data arc also available on the size of winter home ranges (4 to 30
ha, ELLtsoN et al. l9tt9), which is comparable with our observation of l2 ha.

In the Griinwald study area the ranges inhabited by the individual cocks
overlapped. All cocks utilised sirrilar habitat types. Throughout the year they
occurred in the immediate vicinity of the lek, moving away liom it to a distance
ol' at most l.-5 km. The first four cock captured visited the lek throughout the
ycar except in winter. The meadows were not mown until last year's autumn
ancl the dense herbaceous vegetation ofTered the black grouse sufflcient shelter
irncl lairly rich tbod supply fiom late spring until mid-autumn. The visits to the
lek of the last two cocks (named KUBA and OTIK) during the mating season

wcre rather in1'reqr-rent. probably because the nreadows were mown at the
beginning of July.

The averagc distanccs of the all-day movements (see Tab. IV) were lon-
gest in spring I (1720 m) when the overwintered black grouse actively fbraged
over a rather lar-ue area. The fbllowing average distances moved were recorded

Nanre

AREA (ha)

Spring I Spring II Summer Autumn Winter T0Ti\L

JURA
HUGO
MILAN
RADEK
KUBA
OTIK

12
62
X
X
X
x

t6
38

57

108

5t
29

54
119

ll8
90
26
1n

25

1+

11

46
X
X

t2
x
X
x
X
X

104

X
x
X
x
x

Average 67 50 72 x x

(.sltrittg I: l6 Mur.-15 Apr'., sltring ll: l6Apr.- 3l L,lay,sLtmmer: I Jun-l5 Sc1t., tttttutttrt: l6 Sep.

/-5 Nar'., ttirtter l6 Not'.-15 Mun)
X - rto tkrla or in.sufticient dtttu
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SIiASON

I,F],NGTH OI' AI,I,-DÂY I\IOVENIENT ( M )

AVI'RAGE NIINIMT]NI N'IAXI I\II ]NI

Spring I 172$ l2-50 I 950
Spring II t6l0 -§00 3100
Summer | 230 5(X) ll-50
ALltunln r 130 950 18.50

Wintc-r without data
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in the subsequent scasons: spring ll, l6l0 m: summer, 1230 m; autumn, I130
m. Insuflicient data are available for the winter season but it is assumed that the
all-day activity of the birds would be the least in winter when the black grouse
spend most of their time in snow shelters.

Table IV: Maximum and minimum distances of all-day movements ol tagged blackcocks
Di-sranc<'.t trttt.tittttutt et minimum dcsntouvemenls tle cotls rnurqués tout (tt !ona
de lu jountée

Habitat preference

Method I

In the study :rrea young mixed stands with nrore than three woody plant
specics (see Fig. l), covering 227o of total area. are the predominant type of
environment, fbllowed by meadows with almost 2Oÿa. The largest percentage
of clisplaying cocks (over 42a/o) was observed in these meadows where their lek
was gregarious. l5a/c of displaying cocks each were recorded in sheer stands of
blue spruce and in mixed stands with more than 3 woody plant species. Almost
45c/a t'»f other observations were again n.rade in meadows. which is probably due
to the fact that this habitat type is considerably easy to slrrvey. Outside the
mating seelson the black grouse also fiequently t>ccur-red in mixed stands with
more than 3 woody plant species. It is interesting to note that they also fie-
qucntly stayed in forest-free areas (llVo of observations). In the study area,
however, this habitat type is represented by less than lVa.

Over 4O7o of the study area is covered with stands in height category 4-
l0 m and taller (see Fig.2). Stands l-4 m tall cover26ÿr, of the area the same
as those without tree stands (lbrest-free areas, meadows and stream flood-
plains). Onritting thc latter height category. where over 427o of cocks display.
stand between 1 and 4 m tall are the environment type preferred fbr displaying.
In it 3la/a of the total displaying cocks were censused. In these stands, tcto,
almost l8c/o of othcr observations were made. More displaying cocks were
recorded in stands 4-10 m tall (287o) and in treeless places (55Vo). which, in rhe
fbrmer case, can be explained by greater percentage of such stands in the study
area and, in the latter, by such terrain being very easy to survey.
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In the study area, stands with ground coverage over 60 o/r, distinctly pre-
dominate (see Fig. 3). However, these stands are not closed and compact but
interrupted by large nurnbers of clearings and forest paths. n such stands the
black grouse can find sufficient shelter from predators but, at the same tirne,
they have freedom of movements and outlook. The clearings and forest paths
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Fig. 1. Habitat types preferred by Black Grouse in the Grünwald study area
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are also abr-rndantly utilised fbr individLral displaying. Apparently. this is why
over 49c/c, of displaying blackcocks have been recorded in such stands, habitats
lacking tree stands having occupied the seconcl rank with 42 %' of displaying
cocks. Around I I7o displaying cocks utilised stands with ground coverage bet-
ween 30 and 6oa/o, which may be connected with the low presence ol'such cnvi-
ronments in the study zrrea. Stands showing the greatest ground covcrage were
also fr-equently utilised outside the displaying period. aln.rosl 4O%,.

These results correspond with those obtained in the neighbouring
Louènâ area where stMovA (1996) observed an unequivocal prelèrencc for
mixed stands l-4 m tall, with a 7-57c representatiol'l of blue spruce and ?57o ol'
biich. The woody plarrt ground coverage amounting ro 60-7O7c.

60%

50%

40%

30%

20%

10%

0%

less than 30%

! Category of sland coverage I Displaying cocks

more than 60 7. 30,60 % without tree stand

tr Other occurrence

Fig. 3. Categories of stand cover prefèred by Black Grousc in the Grünwald str"rdy area
Catégorie.s de couverturc du 1tt'uplentant préféré.s 1;ar le tétras ltre luns kr:one
d'étudc de Grünv'uld

Method l!

Telemetric studies of tagged black grouse indicate that young stands are
the prefèrred habitat type (see Tatr. V). This habitat rype is r-rtilised throughour
the year but chiefly in winter and spring I when they are represented on soûlc
59 and 63a/c of the home range area respectively. Open areas, above all, mea-
dows are most important during the display season (spring 1,33ÿa.. spring Il,
47c/a). However. the cocks also frequently occur in this habitat type in sumlnt: r
(.387o) when the tall herbaceous vegetation oflèrs suitable cover and sr.rfficiept
food supply. In a mature rowan-beech forest star.rd the cocks occurred mainly
drrring autumn (25Va) and winter (33ÿo), which is probably due to the high fbod
supply, e.9., rowan fiuits, in that habitat type.
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Table V: Percentages of habitat types in the honre ranges of tagged blackcocks
Pourcentuges de.s rt'pt's d'hubitut,s dan.s I'aire dc tli.stributiott des cotls tnartlués

Diet composition

In the study area the most important components of spring diet were
inflorescences of Eriopltorunt (227c), buds and twigs of Vaccinium ntvrtillus
(197o), leaves and stems of grasses (l9Vo) and inflorescences of Trt.s.silctgtt.far'

.fura (l l7n). The remaining components, each of which was represented by less
than5o/o, amounted to l4%, by volume ol'the samples analysed. This grotrp p[e-
dominantly included parts (leaves, flowers) of various forbs. From the nearby
Louènâ region, srMovA er al. (2000) report birch (25ch). Vttc'cirtiunt nn'rtillus
(l6ch) Trilolium repens (l6Vo) and grasses as the lnain components of spring
tbod. There also were important shirres ol heather Twigs (9a/a), sallow catkins
(1c/o) and inf-lorescences of ft;ssiago./àrfara (5t/t,).'[he ditterences in the diet
composition in those two areas have been caused by dil'lèrent food supply,
depending on poor representation of peat bogs (habitats with the most frequent
occurrence of Eriolthorum) and predominance of birch stands in the Loucnâ
area. According to some authors (P,q,qn & WersoN 1988, BatNr,s 1994), the
inflorescences of Eriophorunt are among the comnton components of black
grouse in areas with wetlands and peat bogs, the same as parts of blueberries
and leaves of various fbrbs (Cavr,oRD 1990, De Fn,qNct scHt 1992).

In summer it was impossible to collect sr-rfficient material fbr diet ana-
lyses. Filed observations suggest, however, that in sulrllrer the major pitrt may
probably be played by seeds of various grasses, and fiuits (e.g., of Vacciniutrt
uliginrssutn and V. m),rtillus). In a single black grouse stomach analysed in July
1994 in the Louènâ part of the Krusne hory Mts., sedge seeds predominated
(Malrova 1994).

The autunrn diet of black grouse in the Gr,nwald area was unequivocally
dominated by rowan fruits (39ol.), and berries and twigs of Vacciniut'tl mvrrillLts
G5Vo). Grasses were represented by a mere l5Va ancl birch by as little asloft'.ln
the Loucna region where mature rowan trees are poorly represented, the ntost
important cliet component included blueberry (41ÿo), birch (21o/o) and grasses
(23o/a) (sruove et nl.2OOO).

II,\SON
Young trec Full-grolt'nTotal area

ol home

Open area
ÿo

Spring I
Spring II
Sumnrer
Autunrn
Wintcr

6t
50
12
31
t2

33

4l
3u

20
u

63
,+-5

55

55

5!)

1

8

7

25

33

(spring l: l6 Mur.-15 Apr., .spring ll: l6 Apr.- -ll Ma:, sutttttrcr: I Jurt-15 Sep..

autumn: l6 Sep.-15 Nov.. winter l6 Not,.-15 Mar.)

.13 r



29O P. MALKOVA, V. BEJCEK, K. STASTNY, P. SIMOVA, H. TOMSOVA

ln the winter fàeczrl samples collected in the Grünwald area. birch was
nrany tirnes the single cornponent. In all, it amounted to 83a/o by volume of the
material analysed, grasses to only IOC/o. and blueberries to less than 5a/o. Sir.nilar
results have also been reported by srvova et al. (2OOO) from the Loucnâ region,
where birch amounted tcl as much as 9oo/o by volume of the samples. In many
other European regions, birch is also the prefèrred winter diet (Ptc<tzzr &
HEperiHr'r 1984. PoNcn 1987, Axpur<t+t 1991, Hrelrono et al. 1995).

Conclusion

The nr-rrnbers of black grouse in the study area were stable dr"rring the
past three years, those of censused cocks varying fiorn 19 to 26. In the study
area the black grouse occur irregularly, depending on the presence of suitable
habitats. The Grünwald peat bog is the centre of their occurrence. There is only
one major and regularly utilised gregarious lek.

Throughout the year the tagged cocks stayed in proximity of the lek
(trapping area), moving away to a maximunt distance of 1.5 knr. They inhabited
the largest home ranges in summer and early spring, the least one in winter.

Habitat types preferred by black grouse in the study area include, above
all, meadows and young mixed fbrest stands consisting of three or more woocly
plant species, l-4 m tall. and with ground coverage over 3Oo/o. Meadows were
mainly utilised as leks, rnixed stands by individually displaying cocks.
However, black grouse abundantly occurred in both these habitat types even
outside the mating season. In autumn and winter. the frequently utilised habitat
types also include mature beech fbrests with an admixture of rowan trees.

Birch was unequivocally the predominating black grouse diet component
throughout the year, followed by blueberries and grasses. The major c()tnpo-
nents of their spring diet included parts of various forbs, and in the summer and
autumn diets fruits anci seeds played an important role. The winter diet was
unequivocally dominated by birch.

Suggested Management

We consider it indispensable to carry out annual monitoring of the dis-
tribution and numbers of black grouse in the given area in order to study
population and spatial developmental trends to which the respective measures
shor-rld be adapted. Censuses should be carried out during the mating season,
most suitably at the turn of April and May. under fàvourable weather condi-
tions. when the mating season is at its peak in the conditions of the top parts of
the Krusne hory Mts.
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Protection and renewal of natural habitat types

The presence of sufTiciently large areas of preserved peat bogs is among
the major conditions affording the existence of a viable population of black
grouse. The peat bogs are impoftant chiefly f}om the trophic point of view, and
their character also predetermined their importance as suitable habitat types. In
the past, a number of peat bogs were drained and subsequently aftbrested.
Thus, it is necessary at present to start reconstructing them. In co-operation
with the district authorities at Teplice, the first such measures have been imple-
mented in the Grünwald peat bog. Dams preventing water from leaving the peat
bog have been constructed in n-rost draining ditches.

Optimising the status of secondary habitats and increasing the food sup-
plv.

All forestry work should be aimed at creating suitable species composi-
tion, height and spatial structure of tree stands. It is necessary to provide for a

sufficient presence of yor-rng stands, above all, of birch but also other species,
such as spruce, rowan, l:rrch etc. broad-leaved tree species are the major fbod
sources fbr black grouse and conifèrous ones offer sufficient shelter from pre-
dators. However, such stand must not be too dense and closed, permitting fiee
movements of birds and, at the same, enabling the herb layer, above all, blue-
berries, to develop. Moreover, the fbod supply is noticeably incre;rsed by non-
reinforced fbrest paths which are also a frecluent source of gastroliths, so impor-
tant fbr black grouse, and cultivatecl grazing plots for game. At present there are
enough stands with suitable species and age structure in the study area, yet
these suitable habitats will dwindle with the development of vegetation. Thus, it
is necessary to plan, already at present, the respective fbrestry measures.

Control of predators.

In the study area, the red fox is the ma.ior predator of black grouse.
Following their vaccination against rabies, the numbers of red foxes have
considerably increased. Thus, it is inevitable to continuously monitor and, if
need be, control their numbers. The raven is another possible predator in the
study area. Flocks of ravens counting 40--50 bircls are not unusual in autumn.

Excluding both legal and illegal shooting.

In the study area the last exceptional shooting permits were issued in
1995. The present declining trend in the numbers of black grouse in the Czech
Republic does not suggest that their shooting cor-rld be renewed. However,
cases of illegal shooting are known in other parts of this country. The only way
to prevent illegal hunting is seen in close co-operation with local hunters orga-
nisations.
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The study area is very sparsely populated by humans and both tourism
and recreation are poorly developed here lbr the time being. However, plans are
already in preparation to open several border crossings fbr pedestrians and to
open a Czech-German skiing trunk road. both of which could certainly lead to
increased levels of black grouse, particularly during winter. Therefbre, we arc
taking active piu'ts in negotiations with the respective authorities concerning the
line of the trunk road and placing the border crossings so that the most prccious
localities of black grouse occurrence be spared.

Co-operation with the respective authorities, fbresters. hunters and local inha-
bitants is considered absolutely essential. Also, infbrntation of the wicle public
may cclntribute to the active protection of black gror-rse a great dea[. The sui-
table forms of infbrming the public include pr.tpular lectures, propagation mate--

rials and articles in local press.
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ZUSAMMENFASSUNC : Ôkologie des Birkhuhns (Tetrao tetrix) in der
Crünwalder Heide

Das Nattrlschutzgebiel Grlinwaldcr Heide liegt in Scheitelpartien von Elzgebirge
(Norclbiihrnen. Bezirk Teplice) und ist einel der Orte. wo Birkhuhn in dieser Region hàufi-
ger volkonrmt. Ar-rl'dcrn Gelrinde dicscr Heide wird seit dem Jahre 1997 komplexe
Ertbrschung ôkologischer Anspriiche des Bilkhuhns durchgel'ührt. Es werden hierbei ver-

lblgt: zahlenmâ13i,uer Stand und Verbreitung diescl Art, ihre Standortsansprüche,
Zusanlnrensetzuu-u der Nahrung uncl telemetlisch auch die Aktivitât im Raunr.

Die Grünwalclcr Heide geht)rt zum Typ der Hochmoore und erstreckt sich aui der

Fliiche von etwa.30 ha in der Seehôhe von 8-50 m. Seinerzeit wlrrde sie wegen
Torl'sleche-rei teilweisc r:ntwâsse11. In der Mittelpartie ist die Heide teilweise vt.ln

Bergkie lcr (Pinu.s ntugo), stellerrwcise auch von Birke (Betulcr sp.) bestockt, in der
Krâuterschicht domirrieren die Arten Scheidiges Wollgras ( Eriophorun vaginatunt),
Kràhenbeerc (Enlpetrunl rtigrutrt), Moorheidelbecre (Vacciniunt uliginosum), Heidekraut
(Culltttttt t'rrl,q,ttri.s) und Hciclclbeere (V«ctinirun nyrtillus). Der eigentliche Torfgrund ist
vorr Jungbcstiinden der Blaufichte (Pi<au ptmgeri,s), Birke, Bergkiefèr und Erle umringt.
Diclrt in clcr Nâhe befinden sich ausgeclehnte Wiesen- und Ackert'lâchen, die nicht mehr

bewirtschaf tet werden.

Zahlenrnlil3iger Stand und Verbrcitnng des Birkhuhns wird auf einer Flâche von

etwa 25 km' untcrsucht. Airf cliesem Territorium befindet sich nur ein einziger grôBerer

Bttlz.pllrtz. der gcsellig besr,rcht wird. ur.tcl zwar auf dem Bcrg «Oldrissky", wo im Frühling
199'7 lO Hâhne. irn Jahre 199!l l0-12 und 1999 l0-I3 Hzihne aufgeziihlt wurden. In übri-
gen Tcrritoriunrtcilen balzcn clie Hàhne nur individuell - in jungen Birken- Fichten- und

Erlcnbestàinden. ggl. auf angrcnzcnden Wicsen. Insgcsar.nt wurden inr Jahre 1998 2l-23
Hiihnc. irn Jahrc lL)t)g 19-22 Hiihne auf,ueziihlt. Im Laulc des Jahrcs bewegen sich die

Birkhiihner auf clcnr Torl'moor-slcliinde und in Jungbestiinclcn der Ersatzbaumarten, vom
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Frühling bis zum Herbst besuchen sie oft ihre Balzplâtze. lm Herbst und Winter wurden
sie auch in einem âlteren Buchenbestand mit beigemischten tsbereschen beobachtet. Aus
telemetrischer Beobachtung von 4 bezeichneten Hâhnen sowie aus anderen Beobachtungerr
bzw. Funden von Aufenthaltszeichen geht hervor, daf.} auBerhalb des Torfmoors die
Birken- Fichten- oder gemischten Bestânde von 4 m Hôhe und 0,6 Schlut3grad bevorzugt
werden. Ausdehnung der Ôrtlichkeit. die einzelne Hâhne im Laufe des ganzen Jahres
bewohnten, war in C)rdnung von | (X) ha. Am grôl3ten war die Wohn- und Bewegungsllâche
im Frühjahr (vor der Balzzeit) - etwa 70 ha. am geringsten im Winter - etwa l0 ha. Die
Zusammensetzung der Nahrung wurde in der Frühlings-, Herbst- und Winterperiode aut'-
grund der Analyse von Losungsproben ermittelt. Die bedeutendsten Bestandteile der
Frühligsnahrung waren in diesem Gebiet Blüten von Sheidiges Wollgras (Eriopltorum
vttginututn) (22%'\. Knosper-r und Zweigchen von Heidelbeere (Vacc'ittium Dtyrlilllts)
(19%), Grashalme (l9clo) und Blüten von Huflattich (Tussilago lùrlàra). Auf sonstige
Bestandteile entfâllt weniger als 5%.. In der Herbstnahrung überwogen e indeutig
Afterfrüchte von E,beresche (Sorbus aucupario) (397c). Beeren und Zwe igchen der
Heidelbeere (357c).

Grâser wurden lcdiglich mit l5Ç/o vertreten und Birke sogar r.nit Jo/o.ln
Winterproben wurde jedoch die Birke in vielen Fâllcn als einziger Bestandteil 1èstgestellt.

Im Durchschnitt bildete sie 83ûlo vom Volumen des analysierten Materials, clie Grâser nur
noch 10% und die Heidelbeere weniger als 5Vo.

Die Erforschung dieses Territoriums sollte zum Entwurf von derartigen
Maf3nahnren des Managements führen, die ftir die Erhaltung und Entfaltung dcr
Birkhuhnpopulation geeignete Bedingungen sichern kônnten. AuBer einer Revitalisierung
des Torfgrundes handelt es sich um F-estsetzung geeigneter Bestockungsziele der benach-
barten sekundâren Baumbestânde. womit auch die Sicherung an genügendetn
Nahrunsangebot zlrsammenhângt. Von besonderer Wichtigkeit ist in diesem Sinne die
Anknüpfung einer efJèktiven Zusammenarbeit mit Ortsorganen des Naturschutzes. der
Forstwirtschaft und vor allem rnit hier ansàssiger Bevôlkerung.

Shlüsselwôrter : Birkhuhn, Tetruo tetri.\, Ôkologie, Habitat. Management, Telemetrisch,
Râurrliche Aktivilàt. Krusne Hory Monts, Czesch Republik.

RESUME : Ecologie du Tétras lyre (Tetrao tetrix) dans la Réserve
Naturelle de la bruyère de Crünwald dans les Montagnes
de Krusne hory (République Tchèque)

La Réserve Naturelle de la Bruyère de Grünwald, située sur les hauteLlrs des mon-
tagnes de Krusne hory (district de Teplice, au nord-ouest de la Bohême) est un des sites de
cette zone où le tétras lyre (Tetrao terix) est fréquemment observé. La bruyère de

Grünwald est une tourbière bombée de quelque 30 ha, à I'altitude 850 m. Certaines pal'ties

de cette tourbière ont été drainées jadis pour faciliter l'extraction de la tourbe. Sa partie
centrale est partiellement envahie de pins buissonnants (Pitto ntugo) et de bolrleaux (Batula
.s7r.). La strirte herbacée est dominée par les linaigrettes (Er'tolthorum vagitruturl). la cama-
rine noire (Empetrutn nigrum'), la rnyrtille de loup (.Vac'cirtitrtrt uliginosunr), la bruyère

436



ECOLOGY OF THE BLACK GROUSE ON THE CRÜNWALD PEAT BOC IN THE KRUSNE HORY MTS.

commune (Cttlltuttr tulgari.s) et la myrtille (Vaccinum mÿrtillus). La partie principale de la

tourbière est également entourée par de jeunes plants de substitution tels que l'épicéa
piquant (.Pirca pungens) bouleau. pin buissonnant, et aulne vefi (Alnus viridi.r). On trouve

également à proximité des champs non cultivés et des pâtures. Depuis 1997, un programme

complexe de recherches sur les exigences écologiques du tétras lyre a été mis en place : il
porte sur le recensement des eflèctifs, la répartition, l'utilisation de I'habitat, le régime ali-
mentaire, et I'activité spatiale (suivis par télémétrie ).

Les nombres et Ia répartition des tétras on1 été étudiés sur 2-5 km'. Il n'y a qu'une
seule arène de parade dc quelque importance, sur les espaces dégagés de la colline
Oldrisky I l0 coqs y ont été notés au printernps 1997, lO-12 en 1998, l0-13 en 1999 et 5-8

en 2000. Des cocls solitaires peuvent être observés paradant dans les jeunes plants de bou-

leaux, épicéas et aulnes, dans d'autres parties du parc et, occasionnellement, dans les prai-
ries. En 1998. le nombre total de coqs observés en parade fut cle 2l-23, contre l9-22 en

I 999 et 20-22 en 20OO.

Le champ d'action des tétras se répartissait toute I'année sur la tourbière principale
et dans les zones de jeunes plants. Du printemps au début de l'automne. ils visitaient fié-
quemment l'arène. Ils furent aussi observés dans une forêt mâture avec sous-bois fburni de

sorbiers (Sorbus aut'uparict). Le suivi par télémétrie de 4 coqs, les observations directes et

les lraces indiquent que, en dehors de la tourbière, les bouleaux, épicéas, ou les boisements

mélangés jusqu'à une taille de 4 m et avec un recouvrement au sol de 60 o/o sous la strate

arborée étaient préférés. La taille de I'espace total fiéquenté par chacun des coqs suivis au

cours de l'année est de 100 ha. Les mouvements les plus importants des coqs et l'espace le

plus vaste utilisé (autour de 70 ha) se situent en début de printemps, avant la période de

parade, tandis que I'aire d'activité la plus thible (quelque l0 ha) se situe en hiver.

L'étude de l'alimentation par I'analyse des fientes a été menée au printe'mps, en

automne et en hiver. Les composants principaux du régime printanier sont les fleurs de

linaigrettes (22 E;), les brindilles et bourgeons de myrtilles (19 7c). les débris de graminées
-(19 E") et les f'leurs de tussilage (Tu-s.silage.ftttJttclet) (ll Vo). Le reste des items ne participe

qu'à raison de moins de 5 o/c. En automne. le menu du tétras est dominé par les sorbes
(39 c/cl et brindilles et baies de myrtilles (35 a/c); les graminées ne représentent que l5 ol,,

et le bouleau J o/a.En général, le bouleau compte pour 83 7" du total du volume hivernal.

les graminées seulement lO Vc et les myrtilles moins de 5 Vo. D'dns beaucoup de cas, toute-

fbis. le bouleau était le seul constituant trouvé dans le menu hivernal.

La recherche conduite dans ce site fburnit des intbrmations utiles pour améliorer
les activités de gestion et assurer de bonnes conditions pour la conservation et le dévelop-

pement de cette popr.rlation de tétras lyres. Parallèlement à la revitalisation de la tourbière,

un objectif importirnt est d'arriver à aménager dans les plantations voisines une composi-

tion d'essences favorable aux tétras, et assurant Lrne quantité sufÏisante de nourriture. Une

coopération avec les autorités forestières et les communautés locales est très importante

pour le succès des buts de conservation.

Mots-clés : Tétras lyre, tétrao tetrix, télémétrie, habitat, écologie, régime alimentaire, acti-

vité spaciale. gestion Kusne Hory Mts., Républiqlre tchèque.
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