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SUMMARY

Until the 20"'century. the black grouse was wiclespread across Britain. Today. the
cstimated 6,500 displaying cocks renraining are restricted to parts of Wales, northern
England and Scotland. Factors associated with the decline include habitat loss and degra-
dation. increased predation and collisions with deer f'ences. Their relativc rmpol'tance
varies between diffèrent parts of the bird's UK range, hence conrplicating actions to aid
recovery.

Most conservation projects have concent|ated on irnproving black grtruse habitat,
either in conrmercial firrests by thinnin-sr trees and increasing open \pace, or on moorlantl
edges by redr.rcing sheep or red cleer browsing. Lirnited data fiom fbrest based projects in
Scotland and Wales suggest that conservltion managcment nrerely cxtcnds the periocl of
forest suitability. does n()t prevent cieclines ancl is r,rsually undertaken itt too sntilll a scalc.
Greater success. measurable in terms of increased spring densities and. in some ycars. bet-
ter brceding success, has bcen achieved through improvemenls to moorland edge habitats,
particularly frtlrtt grazing reductions. A mean annual increase ol 7o/c in numbcrs of {is-
playing males has been observed since 1996 on ten sites in thc North Pennines. Englancl
whete sheep nutrbers havc been reduced, set against a regional decline ol'57c per annunr
tlver the same period. Although broadly encouraging. this trer-rd was n()t consistent across
sites ancl ntay only be short-term in nature. Eqrrivalent responscs fbllowing reductions in
red deer density have also occumed, but only in the absence ofdeer fènces. Deer fènces are
associatecl with high mortality in all gnruse specics and this probably out-weighs any likely
ber-rcfits of in'rproved habitat- An experiment to test this hypothesis has recently becn initia-
ted. Perhaps morc convincitrg responses to mirnagement have occurred where habitat
improvctttent and predation control hiive simultaneously been initiated, with two separate,
but non-experimental. projects exhibiting ten-firld and fbur-fold increases in spring rnale
densities since 1992 and 1996 rcspectivcly.

(+) Communication presented at the Er"rropean met:trng devoted to the Fate of Black Grouse
(Tetrtro tetri.t) tn European Moors and Heathlands, Liège. Belgium. 26-29th September 2000

I (june Consert,unc\'7'ru.st, Tha Gillett, Fort'st-in-Tct.stlale, Bunturd Castle, Co.Dut-ha.m DLl2
0HA, Unitcd Kingdont.
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Conservation initiativcs lbr black grouse are currently bein,q tbcuscd under a UK
Covernrncnl led Species Action PIan, an integlal component of the Biodiversity commit-
me-nt following on l'nrrn the 1992 Ritt Convention.

Introduction

Until thc 20"'Century, black grouse Tetnto tetri-r \Nere widely distributecl
across nrlrch ol'Britain includirrg large parts of southern E,ngland (Gt.ausroNu
1924). Over thc lasl century, black grouse nunrbers have declined throughout
Britain as pirrt of a wider European decline (Suennrtc'x 1976. GtseoNS {'/.//.
1993, Sron<'tt 2000). Now, they retnain only in parts of northern England.
Wales and Scotland. The magnitudc of the decline is apparent through analysis
of sporting gamebag rcturns which ir.rdicate a 9O7c recluction in the number ol'
bircls shot ()n grouse moors since the early l90Os (Batnes & HL.TDSoN 199-5). A
recent population estin'rate indicates the decline is still on-goin-e ancl tray even
be increasing. with an estimated population of only 6,5 l0 displaying males
(9-5% conf idence limits 5,0(X) 8,1(X)) (Herucocx et ul.1991)). a massive recluc-
tion from 2-5.000 rnales (95(% c.l. 13,800 - 36,700) in the early 1990s (BetNr-:s

& Hu»soN 199-5). Its range has also contracted, being founcl in 2tl%,fèwer l0
knr -srid scluelres in 1988-9 I than in 1968-12 (GtesttNs et al.1993).

Con-rparable declines have occurred across Europe and an analysis of
collated data fror.r.r all published European studies between 1950 ancl 1990 sug-

-qest a general decrease in breeding success of about 607r (B,qlNes 199 la). The
clecrease in breeclin,s success appears to be linkecl to a decline in chick survival.
Howevcr, on-goir.rg stuclics fionl dit-ferent habitats and different geographic
areas of Britain suggest that in some areas at least, black grouse would appear
to be still breeding wcll (Bnlnss 199 lb, 1996), indicating that survival ol'juve-
niles and adults may he morc irnportant in explaining observed declines. The
relativc'importance o1'clitïèrent fzrctors and their interactions is likely to change
betweer-r regions and between difïerent management prirctices. This serves tt'r

complicate the development of wiclely applicable management prescriptions ttr
restore black grouse numbers. This paper aims to review the fàctors thitt itre
implicated with the clecline of the black grouse in Britain and to consider some
of tl-re practical conservation projects that are on-going to restore numbers.

Factors associated with the decline

The black grouse is a bird erssociated with transitional habitats. eithcr
spatially in the sense that it occupies ecotones juxtaposed between adjaccnt
habitats that fbrm a mositic of compositions and structural diversity, or tempo-
rally in that it occupies early successional stages in torest development or rege-
neration (SweNsoN & ANc;r-rsreu 1993). In Britain, black grouse occupy both
of these types of transition;rl habitat. They occur on the edges of native wood-
lands. either of pine or birch (Prc:ozzt & HepeuttN 1985), or along the edges
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A REVIEW OF SOME I]LACK CROUSE CONSERVATION PROIECTS IN THE UNITED KINGDOM 79

between heather moorland and rough grazing p.tstures and meadows (B.rtNes
1994). Ternporally changing habitats are provided by afTorestation ol'moorland.
Black grouse rapidly colonise areas newly planted with trees, usually, br-rt not
exclusively. conifèrous stands (Cnyront> 1990), but their numbers decline
rapidly as the trees mature.

Perhaps the principal fàctor associated with the decline in numbers has
been the large-scale loss of suitable rnoorland fringe habitats. In Scotlancl at
least, this has resulted fiom broad changes in land use, principally losses of
heather moorland to agricultural expansion and intensification and to aflbresta-
tion (RoeERl'soN e/ ul.2OOl). On the remaining moorland. the post-war years
have seen a significant increase in numbers of sheep in upland Britain (trulr-un
1996). In the Scottish Highlands, there have been conrparable increases in red
deer Cen,r.ç eluphu.s over the last forty years (CAI-LANI)rR & M,r,crcr,Nzrt, 199 l;.
Such increases have been associated with extensive deterioration of sen'ri-natu-
ral habitats including those on the moorland edge and native woodlands
(ANoRRs«rN & Yer-pEr.t 198 I, WersoN 1983). Black griluse prcfêr tall ground
vegetation (PARR & Wn'rsoN 1988), but now the grouncl vegetati«rn on nruch of
the favoured lower moorland and woodland edge has been grazed very short
and is otten devoicl of scrub woodlands of willows eg. ,Sa/l,r auritct and birch
Betula spp. and their associated ericaceor-rs ground layers.

It is estin'rated that 12-18%, of the British uplands are managed fbr red
grouse Lugopus lagopu.s .scoticu.y (BuNce 1988, HuosoN 1992). Heather is rou-
tinely managed by rotational strip burning and predators are controllecl by
gamekeepers to increase the number of birds available for sport shooting
(HuDSoN & NuwnonN 199-5). Other ground nesting birds appear to benetit tl-om
this management (Tt-t,rtrx,tt. er a|.200 l), including, in sorre cases, the black
grouse (MnRcsrnou et a|.1988, BerruEs 199 lb). Since the Second World War.
both the nurnber of gamekeepers and the amount of moorland managed for red
grouse has declined (HuDSoN 1992). Associated with this, there has been both a
loss of moorland habitat (RonutrsoN et al.2OOl) ancl increases in sorne preda-
tors which can be legally controlled, particularly the red fox Vulltes vttlpa.s
(Teeeen 1992) and the carrion cro\N Coryus (orone (M,q.ncsnNr et ul. 1990,
Hot-t-ow.q.y 1996). Similarly, other potential predators of black grouse such as

the pine marten Marte.s tnartes, goshawk Act'iltiter gentilis and peregrine Falco
peregrinus, which are legally protected, have markedly increasecl their clistribu-
tion range and overall abundance (VBLANDTIR 1983, SroNp. et «1. 199'7.
TonNsuttc 1997). These increases have tbllowed either extension of woodland
habitat through afïorestation, often cornbined with successful re-introductions
(Maner.rrss 198 I, Suew & LrvtNcsroNts 1992), orchanges in legisli.rtion t() pro-
vide these predators with full protection and hence relaxed persecution by
gamekeepers (Tneren I 999).

In response to the ()n-going clecline, a series of black grouse ntanagerrent
initiatives in northern Britain have comr-nenced in recent years. These are
verried in their respective approaches, but generally aint to imprr>ve both the
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extent and quality of habitat to black grollse, either on moorland or along the
fbrest edge. These initiatives form part of a collaborative programme under the
umbrella of a United Kingdom Spec:ies Action Plan. The Plan aims to stem the
decline in numbers and range by 2005 and to increase the range ancl abundance
over the ncxt 20 years. Ttre Plan is an integral component of the Biodiversity
Plan commitment by the UK Government following on fiom the 1992 Rio
Convention. This paper reviews some of the early results fiom these prrr.jects
and discusses their relative merits in the recovery programme lirr black grouse
within Britain.

Results

Grazing reductions - sheep on the moorland fringe

Several studies have consideled whether reductions in sheep grazing
along the moor edge can have beneficial eff'ects for black grouse. Batlus
(1996) showed that both breeding densities and breeding success were
significantly highel on moors where sheep densities were lower, or whcre
sheep were over-wintered away from the mrxrr (Table I). Lower levels of sheep
grazing were associated with 4l7o more invertebrates, particularly anrongst key
groups selected by chicks such as caterpillars (Lepidoptera and Symphyta) and
plant bugs (Hemiptera). and vegetation that wils on average a third taller.
providing rnore cover.
Table I. Densities (birds km') and brceding success (.juveniles hcn ') of black grouse on nroors clil lcring

in grazing intcnsity in upland Britain. Density moans are based on avcragcs lhrrn l0 sitcs or,er
thrcc years. Brceding succcss nreans are bascd on the nunrber of sitc years, 'r P<0.0-5. r"r' P<0.01
(îr'orn BalNtrs I996).
Dtrr.vilé (oi.rt'ttrr.t/knf) r/ srcct).r rtprotlucteur (juL./l'erttelle) du tétra.ç l.trt tur dt.y lundes
tli.lli;rant lttr I'intensilé du 1tâturugc en huutt'Bretagru, : Les ntt»tntrc.s tle tlL,tr.tiîé.st»tt lrusées

sur Ies nutvatutes tle l0 .tites.srrr -l rui.l. Le.ç tno.t,ennes du .succè.s rcltrutdutleur ytnl lxtst;t's sur le
nr»nbre tle .sitts urts, 1' I'<0.05, "'t' P<0.0l

Results from research on the efïècts of sheep grazing reduction have
been used to desigr.r appropriate black grouse mana-qement packages. These
have been implemented both on a moor in southern Scotland and more
generally âs part of a *Recovery Pro-iect» basecl in the North Pennines. northern
E,ngland. At the Scottish nroor, numbers of displaying males increased fionl
only two in 1993 to an estimated 25 in 1999 (BATNES er rrl. submitted). Hcre.
sheep reductions cclincided with the instigation of predator control to increase
red grouse numbers tor sport shooting.

22( )

Liuht grazing Heavy grazir.rs

Males ( d )

Females ( ? )

Juveniles hen- I (juv/9 )

n

l0
l0

29

mean + SE

2.1 + 0.1

3.2 + 0.5

2.3 + 0.3

n

l0
t0

11

nrean + SE

1.3 + 0.2

1.8 + 0.3

1.4 + 0.3

F

-5.45 x

6.-5 I ',
9.70 **
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Reductions in both numbers of grazing sheep and the period of grazing
have been incorporated into lnanagement packages implemer-rted irt ten
moorland edge sites in the North Pennines, ol'ten through uptake of UK
Government agricultural incentives to reduce sheep numbcrs. Data fiom these
sites have been compared with those from ten other sites where sheep numbers
have largely remained constant. The average response by black grouse to this
treatment has been an increase in displaying males of 77a per annum over the
period 1996-2000. This is most encouraging cornpared with a continucd decline
of 5o/o per annum on the control sites over the same period (CallaotNr er a/.
(tl-ris volun're)). However. responses differed between sites, zrnd markecl
increases in lekking males only occurred at two of the ten managernent sites.
This is highly suggestive that although important, reductions in grazing
pressure and their subsequent el'tects may interact with others larctors including
scale of management, predation and weather to render overall interpretation
more diff icult. Similarly, breeding success, as measured by numbers ol'chicks
reared per hen, varied significantly between -grazing treatments, with more
chicks reared where grazing had been reduced. This factor alone however was a

relatively poor predictor of breeding success, suggesting that there are other
collectively more important factors operating that remain to be described.

Analyses of black grouse data liorn six pairs of adjacent plots ( l0-200 ha
in size) within northern England that dittered in grazing regime, showed higher
densities of breecling hens, estimated fiorr-r counts using poirrter do4ls in Ar-rgust.
where grazing had been reduced. Here, a mean of 6.0 hens km-j were lirund
(957o CL 2.1-13.3)compared with 3.5 hens km-2 (95% CL I.9-6.tt) on glazed
control plots. However when changes in density were considered through tirne.
densities in plots where shcep had been reduced showed a progressive clecline
over time relative to the control plots (r5 = -0.82, P<0.05) (Fig. 1a).

After seven years, densities in the plots with rcduced -qrazing were lower
than those in the control plots. Such data are difficult to interpret, but n.ray

reflcct a pref'erence by breeding hens for arreas that contain a m()r'e diverse
assemblage of cover heights and types, especially when rearing chicks. Grazing
redr-rctions typically result in a rrlore homogenous sward in terms of vegetation
structure thal comprises more heathy vegetation (ericaceous species ancl
Eriopltorunt spp.), both in terms of height and composition (Table II), which
may restrict chick rnobility and foraging efïiciency. This reduction in density
on the plots with restricted grazing occurred despite increases ir.r invertebratc
abundance, both in this study (BAINES in prep.) and other published studies
(Ba.tNt:s er al. 1994, BAINES 1996). lndeed. differences in hen der.rsities
between the paired plots were negatively correlated with structural diversity
(co-eff-icient of variation of vegetation height) of the vegetati()n (rS =-0.90,
P<0.01) (Fig. lb), and were not related to the abundance of any of the
invertebrate taxa preferred by chicks. Although hens within the stucly were both
long-lived ancl tended to be breeding site faithful (Wnnnr.:N & BarNEs
submitted), habitat change may have promoted a local redistribution of
breeding hens, with relatively more hens occupying areas outside of grazing
agreements with increasing time since shecp reduction.
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Fig. la. Ch.rnges in the density of breeding hcns (birds km ) in August in six paired grazing plots in the
Notth Pennines. England, where one o[the pair had reduced sheep grazing (treatment) and the
second had nornral grazing regimcs (control). Dcnsitics are expressed as thc ratio of tre.rtntcnt :

control in relation to:
a) the numbcr of years sincc grazing was reduccd.
Vuriatiott dc lu den.çité de poLrlts niclteust.s (oiseau.t/kru') uu ntttis d'aoiit duns 6 couples cle

lturt elles 1tûlurées tluns lt Nortl dc.s Pennirrcs Angletcrrc, oirune porcelle dtt tottple uyuit urr
r(gime tle pâturage nornrul (contrôle). Les tlen,sités x»tt trprimét,;,selon le tuu.r tle tntitcntent:
t'r»ûrôle cn rupport uye( :
a) le rutmbrt d'arutéts dcpuis qru le pâILtrugc u été rt;cluit.

Table II. Vegetation composition and structure within nine paired plots tlittbring in grazing trcutrnent.
i]ither grilzing reduced (exclosure) or not reduced (grazed). Values are treans with standard
deviations. Structurc index = sd/mean ol'vegetation height.
Heath = cricaceous shrubs + Eriophorum spp.
Compo.:ilion et slru(ture de lu tégél«tiort uLt seitr de 9 couplt,s de pur<t,lle.s tliflérunt par le
régime dt pâturugc, soil piituruge réduit (.e-rclo:;u1s"). soit rtr»t réduiî (osra:edr). Lcs t'1leur,:
.\ont les tlloyent1(.\ ilve( les déviutions sluntlortls. L'inde.r dt strudur? = ,surluLa/ltouteur dt
résétution ntoyenn? "healtlt" (bruyère) = huissons tl'éricat;ée,ç + Erioplutrum spp.

Vegetation Exclosurc Grazcd paired « t » P

Grass
Rushes (-rlarrcrrs)

Heath
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HeiSht (cm)

Structure index

62+21
12+9

13 + l8
12+ 12

39+ l0
0.;14 + 0. l3

53+ 19

29+ 18

0
17 + 8
35+7

0.6'1 + 0. l3

0.64
- r.04
3.22
0.02

0.68
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0.33
0.01

0.98
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Ratio of structural diversity of vegetation

Fig. 1b. Changes in the dcnsity ol' breeding hcns (birds km r) in August in six paired grazing plots in the
North Pennines, England. where onc of the pair had reduced sheep grazing (h'eatment) and the
second had nortnal grazing regimes (control). Dcnsities are expressed as the ratio clf treatntent :

control in relation to:
b) between plot changes (treatment : control) in the structural diverstty (sd/mean of vegetation
height) of the sward.
Variulitttt cle fu tlcnsité de prsules niclteuses (oiscuux/km') uu mois tl'uoiit dut.;6 couple.s tle
part'elle.s pâturées tlans le Nttrd des Pennines Angleterre. oittrne part'elle du tttultle rn,uit urt
régirne de pâturuge nonnal (contrôle). Les densiltt:stmr e.rltrimées selotr le taux tlc traitem?nt:
contrôle en rapport dÿe( :
b) les thtmgemenl.\ (nlre purtelles (rruilenent/«)nlrôle) duns la divbersité tle struûure d(, lo
p e I o us e ( s u rfac e/l tt u I e u r (le v y' g é tttt ion nt or enn e.

We conclude that reductions in sheep grazing. probably through chan-
ging the structure and composition of the moor edge habitats, can result in mar-
ked and sometimes rapid increases in both numbers and breeding success of
black grouse. There are however suggestive data, which indicate that any initial
benefits may only be short-term in nature and rnay subsequently diminish in
relation to vegetation succession and associated reductions in structure and
diversity of fine-scale nlosaic. On-going studies suggest that grazing reductions
over areas between 40 and 100 ha may be necessary to promote the most appro-
priate scale of favoured habitat ntosaics, pârticularly fbr rearing chicks. This
neecls to be addressed through more flexible longer- term grazing pt'cscriptions
within government agri-environment prescriptions.
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Grazing reductions - red deer in forests

Sevcral native forests in the Scottish Highlands have tailed to regenerate
within thc last ?00 years (WersoN 1983). Consequently, to conservc the habitat
ol'torest grousc, rc-tleneration schemes are ofien necessary. This is achievable
clnly through reductions in grazing pressure of red deer. Grazing recluctions can

be accorr.rplishecl either through increasing deer culls (eg. BnartlaoN't.ar a1.

1995), or by f-encing to exclude deer. Either method may have ber.reficial etïècts
fbr black grouse in the short-terrn through increasing ericaceous tirod plants and

insects irnportant to chicks (B^INES et ul. 1994), which in turn rnay lcad to
higher breeding success (BetNt,s 1996). At Abernethy Forest in the Scottish
Highlands, a reduction in red deer numbers liorn 900 in 1988/tt9 to 300-400 in
1995-98 by increaseil culling was associated with an increase in lekking n'rales

fiom irlrnost -50 to just under ?00 (HLIGIIES et u1.1999). However, the recluction
in deer numbcrs coincided with other changes in management, which included
removal of deer fenccs ancl, in some years, control of predators. This did not
permit estimation of the relative contribution of each managentent contponent
to the observed increase in tekking rnales. A similar pzrttern has however beel.t

observed at a second site in the Scottish Highlands. Here. reductions in red deer
and sheep have resulted in woodland regeneration (Rrrvsav 1996) and an asso-

ciated increase in lekking rnales from 29 in 1991 to 57 in 1998 (D. Bntrus,
unpublishe<l), whilst other management variables have rcmained at broaclly
equivalent levels. Over the last three years, despite maintenance of redtrced
deer densities, black grouse numbers have shown a progrcssive annual decline
at Abernethy (D. DucaN pers. colrm.). This perhaps indicirtes that deer nr-rm-

bers may now be too few and, similar to the response to reduced sheep gt'azing
described in northern England, the forest floor vegetation may trow be too
dense fbr successful chick rearing.

Problems of using fencing to improve habitat

Although fbrest regeneration by culling deer may be preferable, many
land owners and managers consider that in some forests successfïl tree rcgene-
ration and retention of sufficient deer fbr sporting pltrposes can only simulta-
neously occur thror.rgh fèncing. Recently, it has been shown that wire rnesh and
multiple-line wire lènces, erected to exclude domestic stock and deer fiom
young conilèr plantations and regenerating native woodlands, kill both black
grolrse and capercaillie 7. ttrogallLr.s in Scotland (Cer,r et al. 1994. Ba.tNes &
Suutr,tERs 1997). Cxrr et ul. (1994) reported mean collision rates fbr black
grouse of 0.4 km' irnnum'. whilst B,qtNEs & SuuttEns (1997) from a more
extensive sample of'fbrests recorded 0.6 collisions km'annum'.

Given the recently expanded deer population in the Scottish Highlands
(CnlleNot t< & MecruNzrE 199 l), fences have been increasingly used tcr

exclude decr to perrnit forest regeneration. To this end, there are an estimated
1.92-5 knt of deer lèncing in and around native pinewoods and fbrestry plantations
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in the Moray and Dee areas of the Scottish Highlands alone (Surrlvens 1998),
both areas withirr the core black grouse range. Hence fènces may be a serious pro-
blem to fbrest grouse. Furthermore, any benelits of reduced grazing, either in the
short-term by providing better habitat, or in the longer term by providing more
habitat, may be outweighed, or at least compromised, by increased bird mortality
from collisions with fences.

The impact ofdeer fènces on black grouse and capercaillie can be reduced
by n'rarking particularly hazardous sections of fence. In an experimental trial, two
strips of orange plastic netting. each ol'2-5 cm depth and mesh size 9 x 3.5 cm,
were attached to each of ten fènces. Marking was associated with a 91o/c 057c
CL: 61 - 98o/o) reduction in black grousc collision rates (BAtNES & ANDRrrw in
press). A further large-scale experiment involving f'ence marking is being concluc-
ted to consider the role of fènce deaths in the decline of black grotrse in the
Scottish Highlands. AII deer fences within a I km radius of six black grouse leks
were marked in winter 1998/99, while at a further six leks deer 1'ences were left
unmarked. Numbers of males attending each lek were recorded from 199'/ tt»
2000. An index of the success of marking for each site was derived from the
nrean number of males after fènce marking ( 1999 and 2000) divided by the mean
number of males prior to marking (1997 and 1998). lnterim results sug_qest that
rnarking fènces was associated with an average 97c increase in lekking rnales (+
9% S.E.). whereas unmarked fènces showed a l57o decline in males (+ 47o S.E.)
(t11 = 2.41. P<0.05) (Fig. 2). The experiment will be conducted over a further
two years before tirm conclusions are drawn.
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Fig. 2. Changes in thc tottl number of displaying males at six lcks where deer f'ences wcre visibly
ntarked to help rerJr-rce collisions in rclation to chânges at six leks where dccr ftnces wele not
nrarked. Fences werc rrarked in wintel 1998/99.
Clutngemenl.; tluns lc rtombre total dt ntûles panulutt sur 6 arènc,s tsù les tlôtures ir cert'idé.t
ëtuient visibltnrcnl nlurqLtée.\ ltour aicler ù réduirt las tollisiotts, por rapport uu.\ cllon!l?nrcnt.\
sur 6 arèrrc: oir le.s clôtures n'élaient pus tnartluées. Lts tlôturc.s ortt été nunluée,s rlurant
l'hivtr 1998- 1999.
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Forest maturation

Af-tbrcstation occurred over large areas of the British uplands between
1950 and 19t10, usually aided by thc UK Government through subsidics and tax
incentives. These cornmercial plantations were ofien planted on, and therefore
replaced, heather r.noorland and rough grazing habitats frecluented by black
grouse. In their early developmental phases, these plantations, usually of mixcd
species conilèrs dorninated by sitka sprllce Pi<'au.stitc'hen.çl.s and lodgepole pine
Pinus cotlt()rra, provided appropriate habitat fbr black grouse (CevNxo lc)90).
The young conifèrs provided a scrub woodland habitat that had probably been
more frequent on rroorland edges prior to increased browsin-e from large herbi-
voles such as shecp and deer. Consequently. black grouse ol'ten thrivcd irr such
plantations arnd rapid increases in densities werc observed (THOM l9ti6).

Repeated counts with pointer clogs through the first l4 years after plan-
ting in tbur sitka spruce plantations in Perthshire. Scotland showed a rapid
increase in numbers. This was particularly the case fbr hens, probably post-dis-
persal first breeders, with densities averaging l0 hens km'fbur years affer
planting (Fig.3).
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t'ig. 3. Changes in thc density of male and 1ènrale black grouse ( birds km ) in August in tbur spruce and
pine tlominatcd plantation tbrcsts in Perthshire. Scotland in relation to years since planting. Data
prcsented are means + SE with a quadratic smoothing curve fitted bctween the points.
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Trees within plantation fbrests are planted at close and regular spacings,
typically every 1.5 metres, resulting in approximately 2,000 trees ha'. Given
this regr-rlar ckrse spacing, and the necessity to plant high densities to obtain
government grants, the tree canopy usually closes after l0 to l5 years. Given
that the unplanted area within the timber crop rarely exceeds 5 tt't l}a/o, canopy
closure results in the virtual loss of ericacetrus spccies gr'«lwing on the fbrest
lloor and black grouse numbcrs rapiclly decline thereafter. Breecling sllccess
however clid not diminish over time in relatit'rr.r to irrcreasing tree ilge (Fig. a),
indicating that maturing forests are still capable ol-supporting successfully
breeding greyhens, albeit perhaps confined to areils of crop failure, linrited
unplanted areas on steep rocky slopes <>r along rides and stream edges. These
residual arcas are of limited availability and accorclingly the tbrest supports
fèwer bree<ling greyhens and may be Iess altractive to yearling hens whcn
choosing sites in which to settle and breccl.

4

5 10

Age of stand

t5

Fig. 4. Breedrng success (chicks per hen) in August in four Scottish lirrests in relation to years (age of
stand) since planting. Datâ presented are means + SE.

Suc<àt reprotlu<'teur (ltott.ssirts pur poule) ctt ttoût durts 4.lorêt.s écos.suise.s l)ur ropport uu.t
années dtpuis lu pluntotion (âge du peuplenrcnt). Les données 1tré.senît;<'s sont d<'.s nk)\'etttt(.\ +
écart-l\pe.

Varying open space within forests

A comparison of changes in hen densities over time in two Scottish
fbrests diffbring in the amounts of open space supports the above hypothesis.
The first forest had < lOo/c open space within the crop and showed a peak of 4
hens km'six years atier planting (f iS.5). The seconil fbrest, with 357a open
space, reached a peak of 1l hens km' some 12 years after planting, br"rt this
density had declined to 4 hens km'after 16 years. Hence it would appear that
fbrests with a greater allocation of open space support hi-qher densities of hens.
have a larter peak in densities and overall have an extended period of suitability
fbr black grouse.
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F-ig. 5. Change.s in hreeding herr <lensitics (birds km-2.1 in relation to the number of'years sincc planting
lirr two Scottish fbrests difÈring in the extent ol'open. unplanted space within the fbrest.
('lnngentcttt,s dun,ç la densité de poules nithcuses loi.tcau-r/knf) par rilpport uu nombt'e
d'rrrtnée.s depuis la plnntulion ltour deu-r.fttrêts éco,tsui.se diJlérunt pur l'étentlut das aortt.t
ouÿer|e.\ rtott pktnlt;t,.s ttu seirt dc lajbrôt.

Few management trials have been conducted to establish the critical
amount of open space to provide. or to establish whether progressive selective
tree removal at or prior the pre-thicket stilge and canopy closurc can extend the
period of fbrest suitability tbr breeding black grouse. One trial in Perthshire.
Highlnnd Scotlancl in the rri<J 1990s increased the amount of open space within
the lirrest lrom J%, to 21c/o. However, this alone provccl insufficient to prevent a
reduction in displaying males fiont l2 to I over three years. Establishing repli-
catcd trials that nranipulate both the amount ol'open space and its positiorr in
relation to the fbrcst edgc will be a focus fbr l-uture research initiatives.

Perhaps the besl opportunity fbr establishing scales of suitable tbrest
man:rgemcnt ft>r black grouse occurs when thc fbrest is clear-fèlled and areas ol-
it are replanted (restocks). Considering black grouse occupancy rates in relation
to the sizes of restock patches provides an indication of the spatial require-rnents
of a lekking gror-rp of rnales. Analysis of data fiont some 60 leks in Argyll sho-
wed that tbrests being planted with their second crop of trees (second rotation)
were sitnilarly attractive to black grouse as during the first rotation, ie. wher.t
initially afltrrested. The occupancy rate of pre-thicket patches r>l'second rota-
tion ftrrest was significantly related to two v:rriables; the size of the patch arrcl
the variability of tree a-se within that patch. Together these two variables
accounted fbr some 40o/r, of the variation in patch occllpancy rates (S. HRys<tu
r-rnpublished). Modelling the relationship between the second nrtation patch size
within flrst r()tation fbrests and the chance of a lek occurring within that patch
suggested a linear relationship (line forced through the origin) between occr-r-
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pancy and patch size up to 200 ha, when all patches were occupied. 100 ha
patches had a 5O7c chance o1'contâining a lek. Hcnce larger clearfell patches
had a greater chance of containing a black grouse lek, up to a maximum of 200 ha.

Predator management

Several ol'the studies that consiclered the effects of habitat manipulations
on black grouse were conducted on sites where predators were simultaneously
controlled, particularly where red grouse shooting was a primary land use.

Table III. Estimates ot'black srouse mcan brood size (an indcx ofchrck survival.) and breedins succoss
(chicks lledgcd per hen) in rclation to management of predatt»'s. Sitcs classrfied as rcceiving
predator conlrol are denoted "a". those without "b". Valucs are rrcans 1 SE.
Crtltuls cle lu tuille ilto\'?nne dt lo nithër,(inde.r dt la suryie des prtussins)eî du.stttLès
reproduLleur (ytussirts ù l'ent,ol par poulc).sektn lu ,qestiott (lts prédütcurs. Lt.s.çite.s tlu.s.sés
tonttttc.sot7ttis it tilt unlrôle des prlduteur.s s(,nl nolé,\ «u», ((u.\.tuts cotllrôle,vtttl tttlés «b».
Les vulcurs sottl le.s ntorcnttc.s +/- lcurt |t1tc.

Predators

Study
remaining

Chick
Study area

survi val

Years of'
Breeding
stutly

SUCCCSS

Predators

rcmoved

Baines l99lb
Felis s.v"lvestris,

Mufies murtes

all

Calladine er ul.200l
Mustela ennirtett

Mustelu ernirteu. some
Vullte.s vulpcs

Hughes el ttl. 1999
Vulpes vulpes.
M0rtc.\ nlarte.\

Vulpes t,uLpes, crow
Marl?.\ nt(rrtc.\

Baines I 996

CCT unpubl.

RSPB unpubl
Vulpes vrrlpe.s,

Con,us conttte.
mustelids

Scottrsh Hiuhlands

,3.4 + 0.5

Scottish Highlands
2.7 + 0.5

various. N.Pennines
sott'tc M r,t s r e I u e rm in e o

various. N.Pennines

2.1 + 0.6

Inverness-shire. Scotlancl

3.9 + 0.5
Inverness-shire. Scotland

3.2 + 0.6

various, N.Britain
3.3 + 0.3

various, N.Britain
3.0 + 0.2

Pale Moor. N.Wales

4. I + 0.zl

Various. N.Wales

2.6 + 0.3

I 989-90

2.6 + 0.5

l 989-90
1.6 + 0.3

r 996-00
2.8 + 0.3

I 996-(X)

1.0 + 0.-1

199.1-96

1.5 + 0.6
t 9u9-93.

97-98

1.9 + 0.6

t99l-93
1.9 + 0.3

l99l-93
l.U + 0.3

I 996-00

3.6 + 0.3

I 997-00

1.4 + 0.3

a Vulpes t'ulpes. Con'us crLx»te

b n,rna

a Vulpes vulpes. Cort'us (orone.
1.4 + 0.2
b sorre Vtrl72,,i t,ulpes, Corvus torone

a Con'us tltrt»tc

b nuna

il keeper present

b keeper absent

L\ Vulpes vulpes, Cttn'us rttrone.
Mustelu cnninea

b ,,,rne

))9



90 D. BAINES. K. BLAKII & J. CIALLADINE

Within Britain, effècts of predator control on black grouse numbers and bree-
ding success have not been estimated experimentally. There are however corre-
lative data from several str.rdies, which use sites that diflèr in their degree of
predator management. Each of five studies where black grolrse breeding suc-
cess was compared betwecn sites where predators were controlled and those
where they were not showed better breeding success where predators were
controlled by gamekeepers (Table III) (B,q.tNr,s e/ ri1. submitted). Combining
data fiom all five str-rdies showed that each female black grouse on average rea-
red 2.6 (+ 0.4 SE) chicks where predators were controlled, compared to l.-5 (+
0.4 SE) on sites without or with only lirr-rited predator contxrl. A sin.rilar eftèct
was lbuncl fbr mean brood size, an index of chick survival, with 3.-5 (+ 0.3 SE)
chicks where prediltors were controlled. compared to 2.8 (+ 0.3 sE) where they
were not.

Conclusions

Managenrent schemes that have endeavoured to mimic natural c^ondi-
tions of seral vegetation successions. that both provide and maintain appro-
priate transitional stage habitats prefèrred by black grouse, have rnet with some
success. E,xamples ol'this within ser.ni-natural habitats have been grazing reduc-
tions of both sheep and recl deer to promote development of ericaceous moor-
land edge habitats and scrubby margins along the edges of native woodlands.
Within comnrercial conifèr plantations, the creation of internal edge by selec-
tive fèlling to increase open space or the clear-fèlling of entire patches has mir-
rored naturally occurring transitional stages of woodland edge. perhaps akin to
the Fennoscandian fbrest bo-{ systems (ANcElsrlr,t 1983). Key factors that pro-
bably play a large part in determining the de-gree of success of such ()perati()ns

are the adoption of'comect spatial and tcmporal scales. Trial and error involving
spatial comparisorrs has produced some approximations of the scales of opera-
tion necessary and their tirnings in relation to habitat developn'rent and succes-
sion. However these need to be supported by the implementation of replicated
experimcntal nranagemcnt trials, particularly those that manipulate spatiat lac-
tors and their interactior.r with adjoining habitats within mosaics of perceived
importance. Provicling tl.rcse mosaics of habitat thror-rgh management at the cor-
rect scale. and thcreby rnimicking traclitional natural habitat systems. is like ly to
be the key to success in restoring black gror.rse numbers in the United Kin-qdom.
However, given that Lrtopian habitats of optimal quality and extent are long
gone and have been reduced to highly degraded. fragmented patches. habitat
n'rzrnipul:rtion approaches alone may be insufficient to stem the decline of thc
black grouse. Most work progranrmes that have demonstrated incrclses in
black grouse have been associated with sirlr,rltaneous programmes ol predator
reduction. Poor quality habitats. limited in their extent and dor.r.rinated by edge.
rr.ray give unquantified advantages to generalist predators within predator-prey
relationships. Should this be the case, then predator m:rnagement may, along-
side habitat irnprovement. be an essential component of successful black grouse
recovery schemes.
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RESUME

Jusclu'au siècle dernicr, le tétras-lyre était répandu dans lout le Royaunte-Uni.
Aujourd'hui, on estime qu'il reste 6 -500 coqs sur les sites dc parade. dans des contrées res-

treintes dr,r Pays de Galles, du nord de l'Angleterr-c et de I'Ecosse. Les làctcurs associés au
déclin conrprennent la perte et la dégraclation de l'habitat, une prédatiorr accrlre et les colli-
sions avec les clôtures anti-cervidés. Leur importance lelative varie avec les différents
hahitats de l'oiseau au Royaunre-Uni, ce qui complique les eflbrts dc rélablissement.

La plupart des travaux de conservation ciblent ['amélioration de l'habitat du tétras-
lyre. soit en éclaircissant des ftrrêts exploitées et en accroissant les espaces oLrverts, \oit cn

rédr-risant I'irnpact de l'abroutissement des moutons et des ccrfi en bordure des landes. Des
donnécs limitées. en provenance de travaLrx dans dcs lbrêts cl'Ecosse et clu Pays de Galles,
suggèrent quc cette gcstion ne l'ait qtre prolonger la périotle pendanl laquellc la forêt
convicnt aux té1r'as. qu'ellc n'empêche pas les déclins et est _gérréralement entreprise à trop
petite échelle. L'arnélioration des habitats cn bordure de landcs. notilnunent par la réduc-
tion du pâturage ovin, conduit àr un plus grantl succès. mesurable par des densitds printa-
nières accrues ct, ccrtaines années, un meilleur succès de reprocluction. Une augtnentation
annuelle moyenne de 67 (rnâles en paradc; a été obscrvée dcpuis I99(r surdix sites du
trord dcs Pennines, Anglclerre, après une rétluction du nombre de m()Lltons, contl'e un
déclin arrnuel régional de -57o durant la même période. Bien qu' encouragcante, cette ten-
dance n'était pas c()nstante sur tous Ies siles et pourrait n'être c1r.r'éphérnère. On ir noté des

résultats sen-rblables suite à une réduction du nombre de cerfi. rnais seulemcnt en l'absence
cie clôtures anti-cervidés. Ces clôtures occasionnent une mortalité importante pour toutes
les espèces de tétras L-t cela c()ntrecarre probablenrent toute améliorirtion due à la gesti()n dr:

l'habit:rt. Cc-tte hypothèse est testée expérimentalement cn ce montent. Des résultats plus
corrvaincants ont été notés quand l'amélioration cle l'habitat et lt: c()ntrôle légal des préda-

tcurs sont entrepris simultanément: deux projcts clistincts. rnais non-expérirnentaLrx. mon-
trent Llne aLrgmentation de facleurs clix ct qualrc pour la densité plintanière des rnâles
dcpuis l99J e t 199(r t'csl)ectiv('nrcnt.

Renverser le déclin : aperçu des projets de conservation du
tétras-lyre au Royaume-Uni

2.3-1
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Les initiatives de conservation du tétras-lyre se déroulent présenter-nent dans le
cadre d'ur.r Plan d'Action d'Espèce. nris en place par le gouvernenrent britannique suite à

son engage nrent en lave ur de la biodivers ité résultant de la Convention cle Rio en I 992.

Mots-clés I Tetnro 1(,1r'l,r , Tétras lyre. Grande Bretagne, Nord des Pennines , déclin des

populations. mortalité, slrccès reproducteur, restauration des habitats, contrôle de la préda-

tion. lirritation du pâturage.

ZUSAMENFASSUNC : Den Rückgang umdrehen - Übersicht der
Profekte zur Erhaltung des Birkhuhns in GroB-
britannien-

Bis zurn letzlen Jahrhundert w.u'das Birkhr.rhn über ganz Grof.lbritannien verbrei-

tet. Heute zâhlt man noch 6500 Hâhne in begrenztcn Gebieten von Wales, Norclengland
und Schottlancl. Mehrerc Faktoren dùrfien zu denr Rückgang beigetragcn haben. vor aller.r.r

Verlust uncl Degradierun-u des Habitats, erhôhler Preclatorendruck uncl Unfâlle an

Wildzâunen. Ihre relutive Bedeutung variiert zwischen den verschicdenen Teilgebieten des

Vogels in GroBbritanrrien. was die SchutzbenrLrhungen erschwert. Die Mehrzahl der
Schutzprojekte konzentrierten sich auf Habitatverbessung I in fbrstlich genutzten Gebieten
durch Durchfbrstungcn und Schafïung ol'lèner Flâchen und entlang der Rânder der Moore
untl Heiclcn durch clic Verringerung der Schaf- oder Hirschbelastung. Begrenzten Daten

aus Projekten zur Habitatverbesserung in Waldgebieten lassen vermLlten, dass die
Mafinahmen lediglich die Zeitspanne verlângern. in der sich die Wâlder l'ür Birkhühner
ci-9nen. dass sie jecloch deren Niedergang nicht verhindern und im allgemeinen in unzurei-
chender.n Un-rl'ang LlnteInornmen werden. Erfolgreicher, rnessbar an erhijhten
F'ri-ihjahrsdichten und, in nranchen Jahren. ern grô[3erem Reproduktionserfblg, waren
MaBnahrnen zur Verbesserung des Habitats am Rand der Heiden. vor allem durch
Verringertrng der Beweidung. Eine jàihrliche Sleigerung yon 20 7c (balzende Hâhne) wurde

seit 1996 beobachtet. in scchs Gebicten im Nordcn der Pcnnines (England.1, wo clie Anzahl
Schafè r,crringert wurde. gegenüher einem regionalcn .liihrlichcn Rückgang von -5 o/o wâh-
rend clcr selben Zeitspanne. Obwohl ermutigend, ist cliese Tcndenz jedoch nicht in allen

Cebieten übercinstimnrcncl und kilnnte aucl.r nllr von vorübergehender Dauer scin. Âhn-
liche Ergebnisse wurden auch durch die Reduktion der Rothirschzahlen erreicht. jedoch

nur in ungezâunten Cebieten. Hirschzâune verursachen eine hohe Sterberate bei allen
Rauhl'ufJhuhnarten und rnachen wahrscheinlich die Ef'fekte.jeglicher Habitatvelbesserung
zunichte. Diese Hypothese wircl zur Zeit experinrentell überprüft. Überzeugender waren
wohl die Ergcbnisse wo Habitatverbesserung und Predatorenkontrolle gleichzcitig unter-

norilrren wurclen ; zwe i nicht- cxperimentclle Pro.jekten ergaben eine zehn bzw. Vierfache
Stcigerung in der Dichle der Hiihne im Frtihjahr seit l99r bz.w. 1996.

Initiativen zum Schutz des Birkhuhns werden derzeit in einem Artenschutz-
Aktionsplan gebünclelt als integraler Bestandteil des Engagements der britische Regierung

zLl_qunsten der Biodiversitât inr Rahmen der Vereinbarun-q von Rio im Jahr 1992.

Schlüsselwôrler : Tctrao /r,trl,r, Birkhuhn, Gro[.]Britania. Nordperrnine Population

Rückgang. Sterblichkeit. Habitat Verbcsserung, Bruterfirlg, Predatorkontrolle.
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