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Hakitgl requiremenis of Crodifen Plover

1. SUMMARY

1. This report details a pilot study on the habitat requiremenis of Golden Plover on the breeding
grounds, to test different methods of messuring habitag selection and assess the feasibility of
CUTVInE oul a larger-scale project.

2. Two study arcas of different vegetation types within the Upper Tecsdale region were chosen
foor the stwdy, one al Chapel Fell and the oaber on the Widdybank NNE.

3. Mest finding, though laboor intensive, was successful, with a wotal of 15 nests being located.
Adulis proved (0 be relatively easy (o caich (with an ¢ 80% success rate) and colour-ringing
wis highdy suited for marking individuals (both adules and chicks)

4. Attachment of radio transmiters o adults by supergluing onto the back was found o be a
suitable method, but problems with the low sensitivity of the system used meant that lilde
wseful data were collected. In futere 3 more powerful sysiem should be employed.

5. Rolios telemetry of the chicks was very successful indeed. Five broods were tracked, two of
thase [roan hatching almost right through jo Dedging. Again supergluing the 1gs o the back
was a suitable attachment method. The (0.8, 1ags were appropriate for use right from haching
wilhout any significant effect on the binds,

i, Home range sives of bath the adulis and the chicks were variable between areas, ranging
Irom 4,1 0 24.6 hectares, Maximum distances moved from the nest during the chick period
were 6ol m and 740 m Tor the adulis and the chicks respectlively.

7. Adults and chicks were recorded on very different habita types. Adulis tended to be kocated
o Erfopforum-dominated habitats sl Chapel Fell and on limestone grassland al Widdybank,
whilst chicks appeared to show selection for damper Juncis-dominmed marshy areas with
acfjacent cover.

. Adull habilal selection was also studied by carrying out an extensive survey over the whole
of the: pwo sty arcas, This proved to be a wselul (echnigue 10 complement the detailed radio
telemetry, and also 1o aid with the interpretation of wider scale survey resulls,

9, Some duts were also collected on nest site selection and its consequences on breeding
success. These sugeested that nests associaled with beather had higher survival rales but
hroods in these same areas were not so successful. Sumple sizes however were small and
Turther data would need to be collected to corroborale these findings,

10, We recommend that 2 more detailed study employing these techniguesshould be carried oul
ut the carliest possible oppomunity. Tt should additionally address the roles of food availability
and cower in the birds' habitag selection,
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Hohitet requiremenis af Cadder Plover
3. BACKGROUND

The Godden Plover is a species (hat breeds throughout the uplands of Britain but one that is
thaought to he declining in both range and numbers. Britaln holds around 90% of the EC
breeding population and has international responsibility 1o 1ake special measures (0 conserve
the species and its habital, as it is listed on Annpex One of EC Directive 79409 on the
Conservation of Wild Birds,

There s been much recent discussion amongst conservationists abowl management of
Britain’s uplands (see, for cxample. Usher & Thompson 1988). 11 has been sugpesied thar
heather moorland, managed for Red Grouse, Lagopus lagopas, should be encouraged, but little
is known of the consequences of such a strategy for upland birds. Al the same time, over-
prazing (by sheep throughout the British uplands with the additional impact of Red Deer in the
Scouish Highlands) is thought 10 be a major problem in the uplands, but again litle is known
of the impact that this activity has on upland bird numbers, distribution or productivity.

If the uplands are to be managed ina way sympathetic 1o the Galden Plover, then precise
information on its habital requirements must be known. Several previous studics have looked
il ik hahitat use during the hreeding season, notably in Norway (Byrkjedal 1989), but these
have maostly concentrated on observing adult birds, Studies in Britain have shown thal Golden
Plovers tend to be associated with high altitude plateaux and avoid areas dominated by long
grass and bracken, Preridium aguilinem (Howarth e al. in press). Human disturbance may
have an imporant infleence on populations (Yalden & Yalden 1989), whilst alforestation has
had a negative impact bath through direct loss of habital and through increased predation levels
iy the new forests provide refuges for predators (Thompson ef al. 1988). None of these studies
has, however, been able o focus on the question ol the detailed habiial requirements of the
spevies, mainly because of the difficulty in monitoring broods.  Yalden (1991) was the first (o
try radio-tracking hroods. He met with some suceess on a small scale but did not miake any
measurements of habital use. The current study sought to establish whether it would be
leasible 10 use radio-telemetry 10 1ackle the question of the species’ detailed habitat
requirements al & sufficiently detailed scale to provide the information required for effective
prescriplions loe conservation management, As a feasihility study, the emphasis was placed on
assessing the value of a number of iechniques rather thun obtaining a full serics of replicate
samples using any one of these.

4. AIMS

O toinvestigate the methods that could be used 10 measure habitat use by Golden Flover in
the hreeding season with particular emphasis on radio-telemetry.

O 1o investigate the feasibilily of a larger rescarch study (o investigate habitat requirements of
Gaolben Plover and produce recommendations for management.,

4.1. (Questions to be addressed:

3 Which method (or combination of methods) is most appropriate for establishing which
heabitals Golden Plover require for successful breeding, how these reguirements change
through the breeding cycle and how they vary with eovironmental conditioms’!
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3 What furber research wiould need o be a prioeity o produce recommendations for the
management of wpland aress to increase/maintain the numbers of Golden Plover that breed

(1 them?

5. METHODS

5.1, Owerview

The ewerall siralegy of our approach (o the problem of measuring Golden Plover habitat use
wis b twckle the question ar different levels and compare the reselts obtained. The emphasis
throushout wis on instantaneous observation of the birds” habita,. We did nod deal with the
question of whal the binds were doing on these habials but rather sought to quantify the
amount of time that they were spending on the habitats thit were available 1o them, Four
different approaches were taken (0 measuring hahitat use, at varying degrees of detail:

J Radic-telemetry of broods 1o determine habilais used by chicks
d Radio-telemerry of adulis

dJ spol ohservation of ringed adulis during each site visil,

d

Extensave surveys of all the hinds, their broods and nests on the two study areas,

52, Selection of study areas

Several criteria were used to select the arcas for the 1992 ficld study. It was important that
they should be typical upland arcas with a reasemably high deasity of breeding Golden Flover,
They also needed o support a diversity of vegetation patch types, so thal the birds' detadled
huhitat preferences could be investigaied, Two siles in Upper Teesdale were chiosen, amd were
of contrasting habdtar types. The Chapel Fell site (Mationsl Grid reference NYE60340) was
typical of many areas of heavily sheep-graved moorland, dominared by Erfopliortes vaginatiom
with only sparse cover of heather, Calling vadgaris, It included many patches of Mardes
dominated grassland, some dense stands of Calluna, and scveral arcas of Carex! fumois-
dominated flush and marsh, The second site, Widdybank Fell, (National Grid reference
NYHK22298) was more typical of heather moorland managed primarily for Red Grouse, with a
much premer heather cover and a mosaic of burnt patches of different age. It included several
eotensive patches ol Emestone grassland and calcareous Nushes. 10 appeared 1o have o rather
lower sheep grazing intensily than Chapel Fell,

5.3 Previons survey results

Some historical data were available for both sites. Chapel Fell was surveyed as pan of an
cnvironmental impmict asscs=ment for a recent wind farm proposal. 1t was estimated that there
wore 1] puirs of Golden Plover within the current sludy area. Widdybank Fell, a Natonal
Muture Feserve, has been surveyed once every year since 1973 by the EM sile manager. He
estimated that sround 12 pairs regularly bred within the current study area, with little variation
between vears (1, Findlay, pers, comm, ), NCC's Upland Bird Survey also covered the Latter
site in the early 1980x and estimated a4 somewhat larger total of about 30 pairs (], Barmet pers.
CEHEIT. ).
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54.  Nest finding

MNest finding wis an exsential peioty, (1) to quantify nesting habita, (i) 10 measure brecding
success (fif) [or catching adulis, and (iv) for marking chicks. Golden Plover nests are
notorivasly difficult to locate but we did succeed in finding a iotal of 15: 8 on Chapel Fell and
7 al Widdybank. Tt wouold have been Tikely thal we would have found more if we had been able
1oy wtart fieldwork carlicr in the scason, a5 many birds were well inta incubation by the end of
Apeil (sce Fig. 1), We nsed the scarch technigues recommended by Raclille (1976), scanning
2=300m ahead whilst walking across ihe siudy area. Most nests were found by Nushing
mncubating birds within a few melres.

Mesting habitat was recorded by measuring the vepetation in a4 x 4 m® quadrat located with
the nesi at centre. The percentage cover of each species was estimated by cye, following the
methisd of the National Vegetation Classificution {Rodwell et al 19911, NVC clases were
identified using the progrom MATCH (Malloch 1989).

When a nest was located the eggs were measured o estimate their state of development. The
length and breadth of each cgg were megsured on the Tirst visit, and weighed on all visiiz. Epp
density for cach visit was estimated using the standard equation below {where the constant 15
0.507, Hovt 1979

werght
Constani x length x breadih’

Egg density =

Using these density data for nesis of known hatching dale, a standard curve of epg density
against hatching date was construcied (Fig. 2). This was then used (2) o predict when nests
wonlbd hatch, and (h) o cstimate hatching date for nesqs tha were 1ost before hatching.

Nest survival rates were Calculated vsing the Mavfield (1961, 1975) method. Standard errons
of these cstimates were caloulated using the method of Hensler & Nichols (1981), This enabled
slatistical comparizons 10 be drawn between siles, habitals and seasons,

5.5. Catching adults

We had considerable success rapping adulis on the nesi. 'We used a larpe heart-shaped walk-
in trap (50 cm diameter, 50 cm high), placing the nest in one of the cups of the 'heart” and
keepang the nes| under observation as much as possible (though it wus essential thal we kept
hidkden from the birds and ai a distance of at Jeast 400m), In all we had aboul an 80%: success
rate, i.e. birds were trapped oo about 2055 of the occasions on which the trap was set, A loLal
of 16 adults was marked with individual colour-ring combinations,

Foar adults were lied with 2,22, 55-2 button cell radio-transmiters (supplied by Biolrack).
These were gloed with supergluc onto the bind's back., The first ransmitier was lost from the
hack within 24 hours, because of insulficiem adhesion, The other 3 remained in place until ar
Feast the last observation of the bird, up o 6 weeks from attechment. 1t had been hoped thai
the transmitlers might be used to measure both the birds' habitat use and their feeding activity,
They incorporsted a mercury Ll switch, the orientation of which would indicale feeding
hehaviowr, enabling monitoring on & continpous basis. Though the inital problem with the
transmitler falling off was overcome, the main fault was the poor reception distances, which
were generally only about #0m. For future work more powerful transmillers andior more
sensitive receiving equipment will be required 1o enable the hirds (o be tracked more efficiently.
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As many as possible of the rinped and radio-tagged hirds were located during cach of the daily
vislis 1o the sites. On a few occasions the siies were visiled twice in the same day bul Lhere wis
alwiys a minimum time interval of & hours between the visits to ensure that the data puthered
were independent. The hirds” positions were plotted onlo a visit map, together with the habitat
that they were using, ignoring records when the observer had caused any disturbance before the
hird was located. Notes on the binds' behaviour were made to give additional information about
the stage of the broeding cvele, and particulary whether the behuviour was indicative of a
parem attending a brood (Rawcliffe 1976). These dats on the ringed adults were then used 1o
extimute brood survival rates, using the same Mayfield method as for the nest survival rules.

5.6. Radio-tracking chicks

Radio-tracking of the chicks prisved {0 he very successful. Five broods were marked in all. All
of the radios were amtached to chicks in the nest within g few hours of hatching; us once they
had left the nest they became extremely difficult to locate, The 0.8g §5-2 bution cell
transmitiers (supplicd by Biotrack) were superglued o the chick's back, There was no
indication al all of any problems to the birds resulting from carrying the ransmillers. Some
initial problems with the 1oss of the transmitter through insufMicient adhesion were encountered
hut these were overcome by hetter gluing. One or teo chicks were chosen per brood, taking the
heaviesi one/two. The signal from the transmitiers could be received ol distances of 30-100m
bul the reception was highly variable and dependent on opography, Once tagged, the marked
broods were searched foe at beast dafly. For each location they were mapped and the exact
hahital they occupied was identified. Owr success rale l Incation was aboul 85% (as the
sipmal was occasionully completely blocked, for example, when the chicks were buried deep in
hummocks or rushes). The lengths of time for which each brood wus tracked and the fates of
the riudios are summarised in Table 1,

Table I Owicomie of radio broods

Nest id Drates Time tracked Fate of radio
CF1 30 May - 17 June 19 days Battery flan’ Fledged
CF3 27 May - 30 May 4 days Produted
CF7 24 June - 30 June T duys Bad weather
W3 18 June - 29 June 12 days Battery flat/ Fledged
W3 13 June - 17 June 5 days Bad weather

The vegetation types used by the broods were identificd in the same way as the nesting habitut,
Up o five 4 x 4 m* quadrats were located in each of the types in which the radio broods were
fouml, and the pereentage cover of each species was estimated by eye. The program MATCH
was (hen used 1o identify the NVC class of these communities,

5.7. Extensive survey

The whole of cach study arca was surveyed each day when weather conditions allowed. All
hirds seen were mapped, and their kabitat noted (0 give a further measure of habitat use. As
with the nesl-searching, the study arca was scanned 2-300m ahead of the ohserver, to minimise
the chance that the birds were responding to the presence of the ohserver, Golden Plovers have
heen reported s responding ot distances of about 2000m (Yalden & Yalden 198Y9), Thoogh

_R-
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less precise than the observations of marked birds, this exiensive survey did have the advantape
thot it prowvided a larger sample siie.

These survey dota were also used 0 plol a map of the errtories in cach areq, using the
dandard Commdn Birds Census technique, and hence 1o estimate the population. 1t will also
he possible (o analyses this data sel 1o examine the implications for the interpretation of survey
chita from less fregquent site visies (as, for example, in the Upland Bird Suervey ),

5.8.  Quantifving habitat availability

The vegetation vpes om whole of the two study sites were mapped using a combination of
previous survey duta (Tones 1973, Owen & Tapper 1984), acrinl photographs, large scile maps
and our own ground survey, These were mapped where possible o the NVC class bul some
separation and regrouping of some classes was notessary (see resulls).

6. RESULTS

f.l. Background data
6.1.1.  Populations of Golden Plover in the study area

We cstimated that the Chapel Fell study area held 13 breeding puirs of Golden Plover, and the
Widdyhunk Fell smdy aren 16 breeding pairs. When the area of each is taken inio accoant this
gave almosl identical breeding densities (5.4 pairs per koe? at Chapel Fell, 5.3 pairs per km- at
Widdvbank), These values actually comprise an estimate of the oumber of ferfionies occupied
during the study, The tote] number attempting 60 breed may have been several pairs higher, as
there were several cases in which it was apparcnt that a territory used by one pair early in the
season was wlilised by another later on. Such sequential breeding by Gaoldden Plover has been
noded in odher studies (Parr 1979),

f.1.2. Timing of sepson

The timing of the Golden Plover season in Upper Teesdale is summarised in Fig. 1 that shows
the distribution of the estimated first egg date, The season appearced to be somewhat earlier at
the Chapel Fell site bt lack of data from the first part of the season could have meant that
there had heen some pre-visit Tailures during early April when there was a period of snow cover
(1. Findlay pers. comm. ). Peak laying was recorded around the second week of April bt the
season extended right through summer with latest nest laid during the third week of June. The
generil pattern was one of laying fom mid-Aprl, hatching from mid-May, and o mixire of
incubating and brooding adulis from then on tough o end of swudy period in mid-July,
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[Fig 1. Timing of Galden Plever h-l-lthl
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A standard curve of the cstimate of eg densily against the number of days from hatching (Fig.
2 was plotted, using ditta from the 11 nests for which the date of hatch was kaown from direct
observallon. The curve fited 1o this graph enabled estimates to be made of the Lming of the
remainder of nests for which hatch date was not known, as long as the eges had been measured.
The couation derived was:
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6.1.4. Habitat availability at the two sites
The total area of different habitats available o the birds at each site is mapped in Figs, 3 and 4

unid summurised in Tahles 2 and 3 for Chapel Fell and Widdybank respeciively. Vepetation
tvpes have heen kept as close 1o the NVC classes as possible.
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Fig. 3 Chapel Fell habitat map

KEY:

J Juncus effusus flush

A Eriophorum angustifolium pools
C Carex marsh

Eq Equisetum marsh

S Scirpus cespitosus flush
 Quarry



Fig. 4 Widdybank Fell habitat map '

KEY:

LG Limestone grassland
CF Calcareous flush

DC Dry Calluna heath
AG Acid grassland
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Table 20 Vegetarion types at Chapel Fell (total area = 2.4 knv)

Hahitm Ares (km?) % of area NV equivalent
Cordi i Exionienriem maor ny7 32% M1t
Erforpliorim moor 0,9% 414 M 20
Ertophorumd Nardus! 0.43 8% LIZ5
{eschanmipsia hoath

Juncny efftiesees flustvhag bottom 017 T L&l

Cirex marsh (02 1% Ma
Ertophenrnim congustifodinm poods (.02 1% M3

Spoil beap 002 1% Ule

Table 3: Vegetation tvpes ar Widdvhank Fell (total area = 3.0 km?)

Habitat Area % of area NV equivalent
Recently hurml Celluma (1.3 15 M19
TR g

Corf e Erien tetrad b moor 027 Qo Mt
Oilder (=15 yrs) Cellinie |05 I5% MI%h
s

Drry Cislinna heath 01.39 13% Hi2
Limestone srassland 45 155 CGRA0
Eriapharam heath (.15 i 20
Nerdns grassland (15 5% us
Caleareous [ush Q.18 i M0
Jrrnctes effusis flush 0.03 1% L
Sphagmim pools .03 1% M2

f.2.  Evaluation of techniques for measuring habitat nse
6.2.1. Radio-tapged chick home ranges and habitat selection

The home ranee sizes, median duily movement rate and median distance moved from the nest of
each of the radio-lagged broods are given in Tabie 4. All home range areas were calculated
using the minimum podygon method. For the broods in which two chicks were tagged an
average of the wo was taken, though on mo occasion were the chicks separated by more than
50m. The main points to note are that (1) there wis considerable vardation in the movement
and hence home range size of these broods and (2) though broods were capchle of moving a

- 18-
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considerable distance very quickly they gencrally tended to remain within a few 100m of their
nesl The resulis seem o suggest that broods at Chapel Fell move further and have larger
hime ranges, There were significant results between the movement rates and ihe distances
mowved from the nest of the different broods (Kreskall-Wallis wess gave P=00031 and P=0.042
fior the Lwo paramelers respectively) bul only between the one less mobile brood (WDE) and the
rest,

Table 4: Home range size, meventent rate and dispersal from the nest of the radio-lagged
Frrenad's.

Brood Home range  Movement Distance
(ha.) rate (m.d ) from nest:
median maximom median maximum
CFI 1.6 110 Aai) 270 740
CF7 13.3 330 450 200 710
WwD3 4.1 50 156} G0 160
WD3 (1.5) 210 4 220 as50

The habital used by each of the radio-lageed chicks is illustrated in Figs, 5 0 8. The
percentuges of ohservations of the brood and its atlendant parent have been plotted ogether
with the perceniage of the habitar available 10 them within a 740 m radius (the greatest distance
ittt any hrood was ohscrved to move from its nest, see Table 4). Thus it was possible 10
assess directly the degree of sclection that the birds were exhibiting., These results are
summarised further in Tables 5 and 6, which shows each of the major hahitat tvpes each and
parem were positively selecting (4, avoiding (-) or showing no preference (). Some addilional
observations were made of marked adulis whose chicks were not nwdio-tagged. Data have hecn
included for three individuals for which detailed measurement of habital use was possible.
Chi-scquared tests were used 1o assess these preferences, with the 5% level taken as the
sigmificance threshold, The mull hypothesis tested was thal the birds used the habitats in the
same proportion as they were available to them (within a 740 m radius of the nest).

|F|q-:|- Radio hrood habitat use [‘JF‘I!'
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Fig. & RAadio hrood habitar uas (CFT)
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Table 5: Summary of habital selection by radio broods and their ringed parents ar Chape!
Fell

Hahitut CF1 CF1 CF7 CF7 CF3 CF6&
chick adult  chick  adult  adolt  adult

Calttna! Eriopiorum moor = - - - + =

Ericphornm moar - + + + + +

Eriophorum'’ Nerdis! : - ; ; -

Deschampein heath

Juntcres effusus Nushihag botiom + = + ™

Carex mursh % A ; ; i +

Eriophceriem angusttfolium

Pl

Spuil heap

Tahle iz Summary af habitat selection by radio broods and their ringed parents ai
Widdvlbank Fell

Hahitat WD3 WD3 WDS WDs  wDl
chick aduolt  chick  adult  adult

Recently bumt Calluna moos ; . . : +
CallunalEricn tetralix moor

Older (=15 yrs) Calluna " i C = =
TN

Dy Calfrrra heath + . . 8
Limestone prassland . + , + -
Erippharum heath

Nerdus grassland : . , -
Calcareous NMush -

Jumens effieses Mush ; i +

Sphagniin pools

Thus some chicks showed a preference for Jurcns flushes, and [or dry Calluna in one brood at
Widdybank. They avoided stands of Calluna bog at both sites, They were located on very
differen| habitals to their parents. Simulianeous records of the attending parents showed them
o have no such preference for the same rushy patches and in some cases positively avoided
them, These adults seemed rather 1o select Eriephorum moor at Chapel Fell and limestone
grasslund at Widdybank, They did, hoswever, show (he same general avoidance of mature

- 16-
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heather-dominated hog as their hroods. These adult date were however only collected in detadl
during the chick-rearing period and nod through entire breeding season, so these results should
he treated with caution and nol (aken @5 o measore of tee 1otal habita reguirement of the
breeding adults, No attempt was made 10 colled information concerning adult sctivity, so il is
not known whether, for example, adults have different habitat preferences (o leeding and
chick-puarding. It is clear though that the habitats used by the hroods and their parcnts arc
very dillerent, and any study of habital use mosi be able 0 measure chick requirements as well
as those of adults,

6.2.2,  Adult home ranges and habital selection

Table 7 summarises the data collected on the adulis’ home range size and distance moved from
the nest during the chick-rearing period. Home runges were, as with the broods, gonerally
larger at Chapel Fell, and maost reconds were within a lew L0m of the nest. None were seen
further than 660m from the nest, Though the difference in the distance moved from the nest is
siatistically significant { Kruskal Wallis esi, P=0.X2) this significance disappears when the
WA adult is excloded from the analysis,

Tabie 7 Home range size and distance moved from the nest by attending adults during the
eltfck-rearing period,

Adult (nest id) Home range {(ha.) Distance from nest:
median (m) miaximum (m}

CFl 4.6 30 i
CF3 211 210 440
CF6 12.6 M) 470
Wil 14.2 1943 3490
W3 13,1 1110 2m
WDa 71 240 380

623, Nesting habitat

Tables 8 and 9 summarise the selection of habitats for nesting within each of the two study
areas, Though the sumple sizes are wl lurge enough o do any meaningful satistical tests [oe
heabitin seloction they have been included as they do mve an indication of a trend, At Chapel
Fell the nests appear 10 he located in relation 10 overall availability of habitat, apart from
avoidance of wetter habitais. Al Widdybank the hirds appearcd o be more selective, avoiding
old mature heather and open Bmestone grass (there were no such comparahie hahitats 10 avoad
al Chapel Felly, Possible consequences of such habitat selection are examingd in the breeding
sucuerss section below and lver in the discussion

Y o
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Table & Nesting habilal seleciion af Chapel Fell

Hahitat Mumibser of e of mests % of area
nesis
Callvened Eriopiuarnim mosr 3 IR E Py
Eripplarrim moor 3 N 41%
Erioplwrrnd Navduws! . 25% 185
Deschampsia heath
Jriecres effrsns Tush'hag botiom (1 0% T
Carex marsh 0 (¥ 1%
Eriophiorrint e gstifodinm pools (i 05 1%
Spoil heap 0 e |5
Table 9: Mesting habitar selection ar Widdvbank Fell
Habitat Number of T of nests % of area
nests
Recemly burnt Ceallirig 1 14% 105
T
Callural Erica letralix moor I 14% O
Older (=15 yrs) Calluna (1] O A5
sy
Dry Callinag heath 1 4% 3%
Limestone grasslamd LH {F 15%
Erigphorim heath 1 145 5%
Nardus prussland i 17 55
Calcarcous flush 2 29 6%
Jeercrex effiesny Mush i 1% 1%
Sphagnum pools f (15 1%

24, Extensive survey

Figs. 9 and 10 show the proportion of observations of Golden Plover made during the extensive
surveys on cach of the habilats availsblc to them, at Chapel Fell and ot Widdybank
respectively. Al hoth sites the hirds showed strong sclection for certain habitar types. Chi-
squared goodness of 1 tests using the null hypothesis that the hirds were distributed randomly
with respect to hubitat throughout the scason were highly significant: 37 = 1163 (9 dlat

Chapel Fell and ° = 34973 (2] df at Widdybank.
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|ﬁg. ¥ Golden Plaver habdlal use: Chapal FHII
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These figures also illestrale the seasonal changes in habitat use through the season. The main
psinis toy mote are thak:

{11 Eardy in the scuson befone any chicks had hatched, birds at Chapel Fell were using the
various habitats in a pattern roughly proportionate 1o their availability. At Widdybank during
this period there was strong sclection for patches of recently burmt heather.

{21 From June onwards, when there was a mixiure of incubafing, chick-rearing and fuled
brecders at both sites, there was a decline in the use of most of the heather dominated habitats
and & corresponding incresse inthe numbers found on erassy areas, though the dey Calling
hearh al Widdybank was also wsed extensively, paticolarly wihere i occurred a5 4 mosaic with
the limestone grassland.
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63 Additonal data
A3 0. MNest and brood seccess

As Lhe sample sizes from this preliminary work were relatively small, the analyses of nesting
il (edging success are inevitably limited, Some comparisons were possihie however,
allevovimg some insight into the conscgquences of the hirds' habitat selection, Table 10 shows g
summery of the cluich sive, daily nest survival rate (and hence overall nest survival rafe) andd
daily brood survival rate {and hence overall brood survival rate). The incubation period was
taken as 30 days (Nethersole-Thompson, in Cramp er af, 19%3) for the calculation of the
overall nest survival rate, und the fledeling montality period as 14 days, as no brood losscs
were recorded aller the chicks were 14 days old,

Table 10 Summary af breeding success data.

Mesn Daily nest  Owerall Dhaily Orverall
clutch sive survival nest hirisid hirasind
(&) rale (g6 survival survival survival
rate rate (s.e.} rate
Tastal .50 TR E 1o (L O583 55.1%
{1, 1%) AR (ULENH )
Chapel Fell .57 (LSS R 35.24%, (a5 51.1%
{0,200} (O] (LN
Widdybank .40 (o4 1685, (L BAHER b, 15
Fell (0,440} (00 (000
Early 1.67 (1.5 18,95 (L9670 6500
{021 (OLOTHS (L CHM )
[ ate 333 Rt EEE 13,24 (R R AR 1%
(0.35) (L J) 2T
Henther EX LERM N 55 495 (L9167 at Wi
{400y (LN (0.032)
Other 143 053G 11.9% 09722 GT.4%
(00.200) (LON11) (0.0004)

The main poines (0 mote are:

{11 Clotch size showed no significant dillerences (at tee 5% level) for any of the comparisons
{though there was a trend of smaller clutches that followed that for lower nest success).

{2} Mest survival rabe was greatest in nests associated with Callina, those stanied carlier in (he

seson and those at Chupel Fell (though there was insufficient information available to be able
1o separate these faclors),
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{3 Brood survival rate was higher in habitas withoat Calline o Widdybank, and also for
carlicr nosts.

The cause of breeding failure was identilied in several cases. Two of the five nests lost were
predated by mustelids (which leave a characteristic bole in part of egg only and remove the
comgents, L. Waddell pers. comm. ), one probably by a hedpchog, (shell smashed and scanered
arcaind the nest), whilst the other two were unknown as the whole clutch disappesred. Cold
wl weather conditions appeared (o he the major cause of brood mortality, Twoof (he four
knivwn brond losses occurmed during such conditions.

7. DISCUSSION

The project achieved all of its main aims in demonstrating that it would be feasible 10 carry out
ficldwork on a larger-scale wo examine the habdvar requiremnent= of breeding Golden Plover. We
successiully located g sumple of nests, caught and individually marked adults, and radio-tigged
and trecked chicks, Radio-tracking of adults was not successful bl the experience gained
meani thai this problem cian now be resolved with more powerful and more sensitive
Cyuipment,

The sites chosen were typical of many Golden Plover sites in northern England, with density of
Just ower 5 pairs per km® (Rawclifle 19765 They would he well suitcd mo further work on
Guddben Plowver, particulardy as marked populations have now been established.

In addition w assessine the various methods o measune habitsl use, some inleresling
preliminary results ahout Golden Plover habitat use were also oblained. Most notably, radio-
tracking of chicks showed them to be using very different habitals 1o their parents. Chicks
were generally recorded (a) infmear cover and (b) near open feeding arcas, and there were
several cases of sirong selection for marshy patches such as Sincus flushes. The use of these
huthitars was nol detected at all by the observation of the achults, 1t is possible thal the methods
may hisve sliphtly over-emphasised the importance of cover.  All spot observations were made
walking through Golden Plover territories rather than by distant continued observation, so it
could be argued that the observer may have hiad some elfect on the results, However, in most
cases where (he chicks were observed simultanecusly they usually crouched immediately when
disturbed, Therefore it 15 thought that these data do gemuinely reflect hahiiat use by the chicks.
Casual records when observing broods friom a distance suggesied the same results. Cloarly
rudio-trapsminers are absolulely essential © enable memsurements of chick hahitag
requirements w be made, Those used in this study proved o be highly suitable as they gave
excellent results. With rapidly developing technology it will soon be possible 0 have o higher
powered iransmiticr that will last for the whole of the chick period.

Cheservation of marked adults complemented the data obtained from radio-tracking the broods,
Tt showed major differcmces in habital use by adults and their broods, Data on time bodgets of
the adulls’ behaviour 15 necded o idenntly their exwct feeding habital requirements a5 opposcd
T these of their brood, This should be @ priorny for further work. Effective radio-transmimers
on the wdults would provide an excellent means to construct time budgeds, determing location,
il wssess which habitars are being used, all on o continuous basis,

The extensive survey work gave a useful overall pacture of the populations in the two areas. Tl
enubled measurement of overall habitat use and pat the detadled results imo a wider, more
general context, N proved possible 1o quantify adult habitat use during the nesting period and
through chick-rearing.
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Somne additional data were gathered which suggesied some hypolheses ahowut the comsequences
ol hubitut selection on the hirds' breeding success. Thoogh this was only o preliminary smudy,
and the resulis ingvitably have comparatively small samples, they do still show some interesting
tremds, It appears that Golden Plover have a requirement for g oumber of differend iypes of
habitat, including camouflage and cover for nests and broods, and open feeding areas with high
T wvailubility for wdults and broods. Thus it appears (o be a species that thrives in a hahits
masaic rather than blanket cover of a single habilal ype.

There is scope for some [urnther analysis of the data collected so far, The complex
interrelationship of spatial hihitat and bird dala would be well suited to more detailed
craminaion wsing o Georraphical Information Sysiem. I is intended 1o set up the daia on an
ARC/IANFO system in the near future, The work also has considerable implicafions for the
interpretation of survey data. This woo will be examined in more detail in the near future,

Two particulur wreas of investigation should be a priority for incorporating into a fuller stady
of habitsl selection in Golden Plovers:

1} The rode o Tomsd availabality in habitat selection

There is a need 1o guanify the availability and the reliabilily of the birds” food source, 'We
have successiully measured habitat occopancy bul need more informustion about the use that
they mike of those areas. For example, do the adults obtain adequate food in the habits for
which they have been recorded or do they make forays into food-rich arcas such as Mushes 1o
sisly their digtary regquirements?

23 Thee rode of cover in habitat selection

Both nests and chicks reguire cover from predation, and the chicks may have an additional
reguirement for & suitable micro climate. Does insdeguate vegetation cover for the chicks lead
1y higher risk of predation and Jor exposure? Experiments with artificial clutches would
prowidle information on prodation rates in different habital (ypes,

In conclusion this work hus shown that it is possible to study the detailed habitat requircments
ol Gobden Plover, and 3 longer-term research project should be able 1w gather sulficient
information 1o be able 1o predict the consequences of hahitat change and availability on Golden
Flover populations, and prodece prescriptions for upland management. Many of the factors
are hikely W also be of relevance 0 other upland birds, and Tunher studies should perhaps
investizate sdditional species, The Curlew, Numenins arguata, wiould be an excellent
candidate, as an uplund bird that differs apparcotly in s habital requirements, is casy b
census, 115 nests are relatively casy o locate and has nol been well studied in Britain's uplands,
Longer-term work would also provide the opportunity 10 look at the effect of habitat
availabilicy on other aspects of the birds' population dynamics, swuch a8 the rates of returm and
sy val.
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