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SUMMARY

Numbers of male black grouse Tetroo tetri.r, the density of females in summer and
theil breeding success were rnonitored at 20 sites on moorland and the moorland fiinge in
the north of'England fiom 1997 to 2000. At l0 sites under agreements with lgri-environ-
ment schemes tunded by the UK government, the number of grazing animals wcre re:tric-
ted two-fbld to I.l sheep per hectare in summer and three-lbld to 0.5 sheep per hectare in
winter.

Numbers ol displaying males rernained stable at sites with low grazing levels, but
dcclined by lah per annum where grazing remained higher. More broods were reared
where grazing was restricted. This was associated with taller vcgetation but with sir.nilar
species composition.

An ongoin-u conservation initiative encourages uptake of ugri-cnvironment schemes
to reduce grazing intensity on moorland ancl the moorland fiinge. To date. this initiative
has included areas that support over 25a/a of remaining black grousc in England.

lntroduction

Formerly widesprcad in Britain, numbers of black grollse Tetrcro tetrit
have declined and their range has contracted throughout the 20"'century
(BatNt:s and HupsoN 199-5). The most recent of two ornithologicerl atlas sur-
veys firr-rnd them in 28o/o l-ewer l0 km squilres in 1988-91 than in 1968-12

(*) Communication presentcd at thc Eur«>pean meetin_q devoted to the Fate of Black
Grousc (Tctruo tetri"r) in European Moors ancl Heathlands, Liège, Belgitrn'r. 26-29
Septenrber 2000

I North Pettrtittes Blctc'k Grouse Re(or)ery Project, Cutrtc Cottsery'ortc:'Tru.sî. Tlte Gillett,
Foresl irr Tee.ytlalt:, Barnard Ca.sîle, Cotutly- Dttrham, DLl2 0HA. UK.
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(GtBuoNs et al 1993). TI're l-irst systematic national census of black grouse in
Britain estimated 6.-5 l0 displaying males in 1995-96 (957c confidence limits;
-5,000 - 8,100) (HeNcoc'r ar al 1999). Based on a sample o1'31 -5-km squares,
the latter survey estirnated 1700 (800 - 3100) displaying males in the north of
England. Counts covering leks known to ourselves, and searches fbr additional
sites based on local knowledge, indicate thc estimated population in 1998-99
was at the lower cxtrclre of the given confidence limits. that is abor,rt 800 clis-
playing blackcock (unpublished data). Following the extir.rctior.r of an isolated
population in tl.rc Peak District (central England) in l99tt/99, over 9-57r of'.the
rerrraining black gror,rse in England t>ccr-rr within approximately 2,-500 kr.r.r- of
the North Pcnnines between latitr-rclcs -54" l0'N and -5-5o 0'N, and also in aclia-
cent parts of Northunrberland.

The North Pennines is an r-rpland area of northern England where black

-grouse occur ()n r-r-roorland and the r-noorland fiinge. using a mosaic of habitats
including blarrkct bog, rough srassland, heather rnoor, herb-rich r.neadows and
pastures (B,rtNns 1994). Most black grouse are fbr.rnd between 200 and 650
metres above sea level. Native woodland at this altitude is scarce in thc region.
br,rt where available, suitable trees and shrubs are used. The principal land uses
are the rcaring of sheep ancl sport shooting, notably shootir.rg <ll'red grouse
Ltt g o 

1 
t t.t 

"^ 
I u g t t 1t u s s t' r.tt i t' t.r,s.

Correlative studies su-qgest reduced popr-rlzrtion densities of black grouse
can be associated with shorter sward heights maintained by hi-uher densities ol'
grazing animals (BarNt,s 199 l. 1996a). In recent decades, the number of sheep
grazing in the English uplands has increased (ANoensoN and YRI-oe,N 1981,
Fut-r-un 1996), associuted with productivity-based financial incentives, and is
irrplicated as an inrportant causal mechanism fbr the decline of black grouse
(HtrciHts et ul 1998). Agri-environment schemes introduccd in l99l by the UK
government now ot't'er contractual payments to restrict grazing levels and dura-
ticln and are bcing used to encourilge prescriptive rnilnagcment as part ilf a

conservation initiative fbr black gr()Llse in northern En-qland. This pupel givcs
some prelirninary resr-rlts of ongoin-u work investigating the response by black
grouse to rccluctions in levels of sheep grazing.

Methods

Black -srouse numbers and their breeding success were monit.r'rred fl'om
1991 tt't 2000 and the composition and structurc of vegetation were nrearsured at
twenty sitcs in the north of England (Fig. l). E,ach n'ronitored site encompassed
betwee n 1.0 and 7.4 km' (mcan 2.6 km') o1' rnoorland and moorland fiinge and
all werc occupied by btack grouse in 1996. Ter.r of these areas had agreements
to restrict numbers ol'ckrnrcstic grazing anirnals on at least 0.4 kmr and are
refèrred to as treatment sites. Agreements had been eff-ective fbr 2 - 5 years
belirrc 1997. Such restrictivc agreen)ents werc not applied on the remaining
sites and consequently -urazing levels were expected to be comparatively high.
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These latter sites were selected as controls and were paired with treatment sites
with respect to gcographical location. The mean distance between paired sites
was 9.5 km (range -5 to 19.5 km). The pairing of monitored sites helped ensure
that weather ancl other regior.ral effects, inf-luenced both treatn.rents within a pair
equally. All sites were subject to some degree of predation control. Most were
withir.r sporting estates (8 treatment sites and 7 controls) en-rploying full-time
game-kcepers responsible fbr restricting numbers ol' predators. Rough indices
of avian predators (numbers ol'raptors and corvids seen during brood counts
describecl below) suggest low densities (n-redians of 2.7 corvids and 0 raptors
per krn'; which did not diflèr between the two gr()ups of lreatrlents (pairecl
tests : 2=0.42. P=0.68 fbr corviclsl Z=0.15, P=O.67 fbr raptors). The principal
and over-riding diflèrence between treatmcnts was cxpcctcd to be numbers and
cluration of -urazing sheep. Numbers of sheep on the monitored sites were coun-
ted 8 times between lc)98 and 2000 to quantify numerical and seasc»nal diffe-
rences between treatnrents. As these were either restricted by agreement or
were sub.ject to broader productivity incentives, the twc'r treatments were expec-
tecl to approximate a series of replicated grazing trierls.
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Fig. I Location of monitorecl sites in northern E,ngland. Circles represent sites with
reducccl grazing (treatment sites) and triangles represent control sites.
Locali:stttiott des siîes soLts cotttrôle tlarts le Nrtrd de I'Atlgl?rerre. Les prtirtt.r nttir.t
reprl,\(n|(nt les,sitc,r oit lu pre.s.siort de pôturagc u été réduite (.sites truités) eT les
triartgles dés'ignettt lc.ç .sites de réf érencas non treirés.
Uttter.strt ltungsgebiata iu Nordenglurttl. Flticlten iltit redu:ierîcr llev,'eiduttg .sintl
nt i t P u n k I c t r, K ont rc I I.l l ii c lt e n nt i t D rc i c c ke n ge kc t t n :.e i c lute 1.
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Bird monitoring

Nuntbers of displaying males were counted twice at each site within two
hours afier dawn between early April and late May each year, to coincide with
peak and most consistent attendance by males at leks (Benes 1996b). At least
two weeks separated counts at each site, the highest count being that used tcr

estirrate the nuntber of males present. Where more than one lek was inv<>lved.
the maximum combined total in any one visit was used. In 1997, the first year
all sites were counted, a total of ll0 displaying blackcock were counted on
treatment sites (ntean = I l. sd = I1.0). At control sites comparable figures were
140 (n-rean = 14, sd = -5.U). To assess the effect of grazing treatment on the
trends in numbers of displaying males in spring, the regression coefficients of
log-transfbrnred counts against year firr each site were compared using a paired
t-test.

Breeding success was estimated by systen'ratically searching monitored
sites with pointer dogs fbr hens and noting number of chicks per brood. Brood
searches were unclertaken between mid July and mid August each year, when
most young were expected to bc over 3 weeks old and befbre the break-up of
identifiable broods (BelNes er ul 1996). Two measures of breedin-e sLlccess
were corrpared between treatments, the ratios of the number of chicks to the
number of hens and the number of broods to the number of hens. The mean
ratios, weighted by the number of hens fbund. over the fbur years lbr each site
were compared between grazing treatments using it paired t-test. Instances
when no hens were lbund are treated as missing data and there were no ius-
tances of chicks fbund without hens. Trends in the numbers of hens fbund
during brood searches were cctmpared using a paired t-test on the regression
coel'f icients of log-transfbrmed counts against year. rrs fbr the le k counts.

Vegetation measu rements

Point sampling was used to âssess vegetation height and the dr>rninant
species con.rposition at each study site between mid-June and mid-Jr"rly in 1999.
Dominant species and ve-uetation height was recorded at 100 points over each
rnonitorecl site. The points were evenly spaced along transects marked on a
rnap. Typically I - 4 trernsects covered any one site and were evenly spaced
where more than two. The number of transects depended on size and shape of
the site br.rt aimed to give even coverage. Vegetation height was measured ln
.srrrr, always r-rnder dry conditions, to the nearest 5 cm r-rsing a vertically held
marked cane and is the maxinrum height of the foliage, or whole plant firr
dwarf shrubs. at the point touched by the cane. The species recorcled was the
dominant one within a 2-cm radius of the cane.

For analyses, vegetation was classed into one of six groups, Ericaceous
(overwhelmingly Cerllunu vulgctrl.r,in the North Pennines), Grass
(Gramminacea-), Eriophorum spp, Jun<'us ,tquarroslt.t, tall JLtnc.tt.s spp. and
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'Other'. The latter included herbs, typically GalliLln sa,tatile, Poll'trichum
nross and unvegetated soil and peat. Compositional analysis of the log-ratios
(ArrHcHrsoN 1986) with, in this case, 'Other'as the denominator and using a
paired MANOVA of the log-ratios, determined the significance of any difl'e-
rence in vegetation composition between grazing treatments. A paired t-test
was used to assess the signif icance of diffèrences in mean and variance of vege-
tation heigl.rt.

Results

Grazing intensity

Densities of grazing sheep varied both seasonally and between treat-
ments, with greatest densities during the summer and on control sites (Table I).
In practical terms, for animal husbandry and lbr implementation of prescriptive
management, maximum stock densities give the most useful guidance. ln sum-
mer, control sites carried a maximum of 2.4 sheep per hectare, just over twice
the maximum on treatment sites. In winter, the maximum sheep density was 1.6
per hectare, over three times greater than cln treutment sites.

Table I. Density of sheep grazing on monitored sites in the northern England I 9i){t - 2000.
Densité tles nutLttorts 1tôtLrrant le.ç.site,s sous t'ontrôle dans le nord de l'Angleterre
en 1998-20O0.

S chu.fsd i t h te auJ K o n t nt l lfltic he n ( b e v, e i d e t/tt it lt t bew e i d e t ) i tt N o rde n g l a rt d
1998-2000.

SEASON STATUS SHEEP PER HECTARE

SUMMER
Trealnrcnt
Control

WINTER
Treatme!rt
Control

o1e: nrean densitics are th<>sc of the ten sites per treatment derived tl'onr the means
of firur counts per season at each site. The maximum are those of all counts within
that treatment and season.

Bird numbers and breeding success

The general trend in numbers of displaying males was for an average
increase of 7.4o/o (SE=1 .4%) per year on treatnlents sites compared to an ave-
rage annual decline of 6.5c/r, (SE=3.37; at control sites (Fig. 2). The decline at

control sites alone approachcd statistical significance (F,.,* - 3.99, P = 0.05),
however the ditfbrence in the trend in numbers between treatments was not sta-
tistically significant (Table II).

Max Mean scl n S ignificance

t.t2
2.40

0.48
r.59

0.4r1

1.6-5

o.22
t.o2

0.36
0.-50

0. It3

0.19

t0
t0

l0
l0

t9 = -7.85. P < O.(X)l

t9=-6.2'7.P<0.(X)l
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The general trend in hen density dr-rrirrg the brood-rearing period did rrot
diflêr liorl zero (SE=0. I hens km') for treatment sites compared to an average
annual decline, the ecluivalent of 0.4 hens kmr (SE = 9.21 per year at control
sites (F, ,* = -5.16, P = 0.03, litr control sites). The nrean hen cler.rsity across all
sites and years wils 1.8 km'(SE = 9.3;. Again, the clitïèrence in the trencl in
numbcrs between treatments over the firur years ot'this study was not statisti-
cally significant (Table II).
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Fig. 2 Rclative changes in numbers ol'displaying blackcock at sites with reducecl grazing

(treatment, n=10) and control sites (n=10) in northcrn England. 1997 - 20(X).
Indices are based on counts i^r 1997 (=l). the first year wlren all silcs were counted.
Clurngement,s re.s:pectif.s de.r a.fiet'tifs des Tétnrs lyre.ç ntâle.s ert purude .yur la.t,sitt,.s
béttéfit'iant d'urt ullègemenl dc ltt pressiott tle pâ|urugc (.çites rruit(t.\, rt=10) ersur
les .çites tle référance (n= l0) dans le Nortl de I'Anglcterre tle 1997 it 2000. La5
irtdites sottt lt«.st;.ssur de.s (otnptage.\ rétrli.çé.ç en 1997 (=l), lu pretnière annéc oir
lous les sites ont.t'Ztit l'ob jet de (ontptû!:?s.
Relatit'e Àttderungen in tler An:.ultl btrl:.entler Rirkhtiltnc uu.l'Fliit'hut trtit
rctlu:ierter Beu'eidung (n= l0) urul Kontrclllltichett (tt= l0) in Nrtrdettgltuttl. 1997-
2O00. Dic lttdi:es v'urtlett uuf das ar,stt' .lahr der Ziltlung ( 1997) (-- I ) be:.ogert.

Table II. Comparison of trends in numbers of displaying rlale black grouse in spring antl
hens in surlnler, 1997 - 2000.

Cotrtpurui.sott des tendanc'e.ç qltdnt dux efiectil.s dc.s niiles en 1;urade au
printentps et de ceu.r tle,s;toules ert 4té pentlattt lu 1tériotle 1997 ù 2OO0.

Vergleith der Be.sîtltd.çottvt'it'kluu,q bolT.ender Rirkhiihnc itn l-riiltlittg utul yott

Birklrcnrrcrt int Sortttrter, 1997 -2OU).

nt rcssion coefïicient Signit'icance (paired test )

Mean SE

IO

t9=-1.45.P=0. l8

to
t9=1.29.P=0.23

Note: Thc regression coetÏcients are those ol counts (log-tl'ansfbrntecl) a-urinst year'
each site over four years, the means and stanclarcl errors shown are itf the
coetficienls within each grazing treutmer)1.
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One measure of breeding success, the brood to hen ratio dil'lèred signifi-
cantfy between treatments with, on average,  Oa/c, l-ewer hens fbund with broods
at control sites than at treatment sites (Fig. 3.). The clil'lerence ir.r tl.re chick to
hen ratios between grazing treatments showed a close to si-snificant tendency
for more chicks to be reared at sites with reduced grazing with an average 1.3

chicks per hen compared to an average 0.7 chicks per hen at conlrol sites
(Tabte III).
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Fig. 3. Breeding success of black grouse at sites with reduced grazing (treatrncnt. n=10)
and control sites (n=10) in rrorthern England, 1997-2000.
Suct'ès reltnttlucleur:i de:; 7'élnt,s lIres, respe< lir'(ntenl sur les silc,s b/ttétit ittttt
tl'urte Jtrcssion de pâturog,e rtiduitc (sites traités, n= l0) et .sur les .çirc.ç lc tonlrôle
(n= l0) dan"ç le Nord de l'ArtT4leterre, 1997-2000.
Bruterlitlg wtn Birkltührter uu.l l-liit'ltert ntit redu:it'rter Reweiclung (tt-- l0) und
Kont ro I I ll ii c lt e r t ( rt = I 0 ) itt N t t rd e t t g I u tt d, I 997 -20O0.

Ilati<r Mcan lt Si gnificance ( pai red tL'st)

icks per hen

u

17=-2.24,P=0.06
Bnxrcls per hen

tt

t7 =-3.59, P=0.01

Note: No hens were fbund in any year at two ol'thc trcûtment sitcs

Table III. Comparison of brecding success (mean ratios across the lbur years. wcighted
by the number of hens) between grazing treatnents, 1997 - 2000.
Cotttpuraison tlu suL'cès reproducteur (tdtt.\ ntolen.ç r'alc'ulé.ç sur la,r 4 années,
évulués d'après le rtotnbre des.femelle,s)selon les lroitenrcnl.\ de 1tûtur«ge, 1997-
2000.
Vergleith des Brutefiitlgs --.yt'isclten ver.ssclticdcncn Beweitlurrgsartut. 1997-
2000.

5)1

SE

o.73

0.30

1.21

0.20

0.50
0.0(r

o.21
t0

0.08
to

Trciltnrc 11t

Control

Trc.rtment
Control
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Vegetation

The composition of dominant vegetation types dicl not dif'ter signifi-
cantly bctween treatments (Â = 0.67, p = 0.28) (Table IV). However. the vege-
tirtitrn in June was on average 5O7o taller at treatment than at control sites with a
signil-icant trend fbr increased heterogeneity in strr,rcture (as indicated by
variance of vegetation height measures taken) at treatment sites (Table IV).

red MANOVA of log-ratios: L = 0.67. P = 0.28

b) Height (crr)
Diffèrcnce

Mearr pcr site

Variernce per site

33.6

-5-5tt

21.-5

2U9

t9=-6.(X).P<0.001
t9=-2.62.P=0.03

Table IV. The cornposition (a) and height (b) of vegetation at monitored sites in the
northern England in June-July 1999.
Crtntptt,tition (u) et hauteur (b) de lu vé,gétation uu.t .sites «ntrôlés tlcuts le Nortl
de I'Anglatert'e ert Juit't-Juillet 1999.
Zttsturtttrcrtset:urtg (tt) uncl Hôhc (b) der Vegetation uuf Krsntrollfltichen in
Norclenglund int Juni/JLtli 1999.

Discussion

The initial results of this study suggest thât reductions in grazing pr.es-
sure can contribute towalds rnaintaining the statlrs of black grouse in the north
of Englancl. Taller swards, maintained by relatively low levels of grazing, can
provide better fèeding ancl chick rearing opportunities associated with vegeta-
tive fbod availability and invertebrate abundance (BATNES 1996a). ln this study,
no significar.rt dif-ference in the cclmposition of vegetation was detected between
the two grazing treatments. but the presence o1'taller and perhaps more hetero-
geneous swards is likely to have been a factor inf-luencing black grouse, per-

Composition (7o cclver)a)

treatment controI
mean

t8.2
17.7
15.7

I1.2
2.9

7.8

SE

4.-s

-5.0

3.-5

1.9

t.3
1.1

mean

18.1

42.s
I 1.9

r3.l
r3.3
9.5

SE

7.0

7.5

3.ti
2.3

4.1

2.1

trealnlenI contro l

nlcan SE nleân SE

1.6

92

I.6
43

5 2ti

Ericaceous
Grass

Eriophorurl s;-lp.

Tall Juncus spp.

Juncus squarrosus
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haps thror-rgh improving the ability to rear broods.

Factors other than grazing which have been implicated in ir.rl'lr-rencing

black grouse abundance include weather (Moss 1986, LoNEuxet al 1997), pre-
dation (KAHAULA 2000), availability of suitable woodland cover (PnBn and
WersoN l9UU) and disturbance (MULLER 1982). Although a significant decline
in sumrner hen densities was noted at control sites during the four-yeilr study.
with a similar trend for displaying rnales in spring, the diffbrence betwr-en pai-
red treatments was not significant. The greater variation in trends witl.rin the
treatrnent sites (tbr example, see Fig 2) suggests f-actors in addition to, or inter-
acting with, the grazing treatment are also likely to be significant determinants
in black grouse stiltlrs. The area contained within a restrictive grazing agree-
nent and its position within a mosaic of habitats and vegetation stmctures
cr-ruld also be significant. Further work will assess the inl'lr-rer.rce of sorne of
lhcse lnctors and theil inlerucliorrs.

With evidence fbr a contribution of grazing restriction 1tl the conserva-
tion of black grouse, it is encouragir.rg to report a substantial uptake of agri-
environment schemes within their range in the north of E,ngland. By the end ol'
2000, it is expected that over 100 km'of habitat will be sub.ject to grazing
agreements comparable with the treatment sites monitored. This area will host
at least 25o/o of black grouse in England. Associated with increasecl funding, the
number of agreements. and therefore the propoltion of black grouse inf-luenced,
is expected to increase over the next fèw years. It therefore beconrcs increasin-
gly important for a critical assessment of the contribution of a mositic of vege-
tation structures at both the field and landscape levels for etfective targeted
prescriptive management fbr black grouse.
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ZUSAMENFASSUNC : Moorland Restauration in Nordengland : eine
lnitiative zur Erhaltung der Birkhuhns.

Anzahl und Bruterfolg von Birkhuhns wurden an 20 Stellen Moor- und
Moorrandgebieten in Nordengland von 1996 bis 2000 gentessen. Mit der Zulassung von
Agrar-Umwelt-Projekten wurde in l0 Gebieten eine reduzierte Begrasung durch Schafè
erlaubt. In wciteren (Kontroll-) Gebieten fand eine intensievere Schat-beweidung stan. wie
es für die Cegend typisch ist. Andere groBere Herbivore waren in allen Fâllen nicht
vorhanden, Bâumeund Strâucher waren selten, und es gab nur wenige Jâger, sodass eine
Serie gleichartiger Versuchsbedingungen gegeben war. In Gebieten rnit reduzierter
Begrasr.rng nahm die Anzahl balzender Mànncl'ren unt 6c/o pro Jahr zu. wiihrend diese Zahl
im selben Untersuchungszeitraum in Kontrollgebieten um 4%, pro Jahr abnahm.
Bruterlirlge waren in Kontrollgebieten wâhrend gcnerell schlechter Jahre vermindert, in.r
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Vergleich zu Gebieten mit redLlzierter Begrasung. Gebiete mit geringerer Begrasung waren

clurch hchr wachsende Vegetation gekennzeichnet. und mit àhnlichem Artenreichtum
jedoch grô{.lerer Ar.rzahl von lnvertebraten.

Eine andauemde Initiative zur Erhaltung der Birkhuhns sollte zum Einsatz von

Agra-Umwelt-Proiekten ermutigen, um die Begrasung von Moor- und Moorrandgebieten

zu reduzieren. Es wircl erwartet, daB diese Initiative bis heute mehr als 25aft' der noch exis-

tierenden Birkhuhns Englands geholfen hat.

Schlüsselwôrter: Birkl'ruhn.Tetrao l.'lrl,\'. Pennines, Habitat Mittrttgetnent Moor

RESUME : La restauration des landes dans le nord de l'Angleterre
une initiative de conservation en faveur du Tétras lyre,

Lcs effèctifs et le succès reproducteur des Tétras lyres ont été suivis de 1996 à

2000 sur 20 sites dans et en bordure des habitats de bruyères et cle landes dans le nord de

l'Angleterre. Des niveaux relativement faibles de pâturage par des ovins ont été maintenus

sur l0 sites. confgrmément i\ des projets agro-environnementaux. Sur le reste (sites de

contrôles), on a maintenu des niveaux relativement élevés de charge de ntoutons. typiques

de la région. Dans un cas cotrnte dans I'autre. les autres grands herbivores étaient quasi

absents. les arbres et les buissons étaient rares et une série limitée seulement de prédateurs

étaient présents. con<litions -sarantes d'r.rne série de tests répétés sur l'efJ-et drr pâturage. Les

nombres des coqs en parade ont augmenté de 6 ÿo en m()yenne annuellement sur les sites à

faible niveau tle pâturage. Pendant Ia même période, on a noté une diminutron annuelle

moyenne cle 4 ./. sur les sites de contrôle. Le succès reproducteur sur ces deniers était plus

sér,èrement cléprimé clurant les saisons globalement pauvrcs en comparaison cles sites à

fàible taux de pâturage. Ceux-ci étaient caractérisés par une végétation plus élevée, nlais de

composition floristiclue identique. et par Llne plus grande abondance d'invertéhrés.

Une initiative de conservatir)n en cours encourage la conception de progranlmes

agro-environnernentaux visant à réduire la pression de pâturage dans et en bordure des

lirncles. Présententent, on espère que 25 o/o cles Tétras lyres subsistant en Angleterre bénéfi-

r:ieront de cettc initiative.

Mots-clés : Tetrao tatrir, Tétras lyre, Grande Bretagne, Pennines. gestion de l'habitat,

restaul'ation des landes, contrôle du pâturagc.
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