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SUIMARY

1) The_ﬁetectﬁbility of bfeeding waders is known to be affected
by the stéye Ul Lne breeding cycle, mrny species becoming
particulg}ly veronstrative near to the hatching time =nd

when with%young. Such an effect can rotentisnlly bias the
results df vhie Kriture Conservancy Council turveys uf breeding
upland waiers urtless the timing of breedine cycle events is
known. |

2) Thisireport SW. marizes the findings of =n znalysis of

the Britiéh Trust for Ornithology's nestrecord cards = feor

elght spe;ies of waders. The research WS requested by the

K= ture Cd;servancy Council to assist in the evaluation of

its field;sufvey WOTrk in upland arers ~nd documents dates

of egg la&ing, irntes of hatching, =snd breeding Success in
relation }o altitude, habitat, zna resions of Sritain.

%) Fora%he Lzpwing the main period for egn-laying is 22 March

- 10 Nay,éoccmuiunmlly with a late pe~k in Jurie. The m~in

o

hatching %eriod is 21 April - 9 June. ;i resionzl =nalysis
showed that a smaller proportion of young hatch esarly in the
se'mon‘tﬁé nore northerly the region, with =& Pronounced pesk
of hatchihr in Scotland between 1-20 kay.

e

4)  In the Golden Plover the 1N pericd of egg-laying is

21 »pril = 10 Iav snd of hatching is %1 May - 3 June.

5) In the Snipe the main reriod of erg-laying is 11-20 Eprdl .
with seeoﬁdﬁry ferks between 1-10 May «ng 21 -~ %0 May. The
majority bf newiy natched Snipe are foung Letween 11-30 Vay .,

6 ) For burlew Lite main period of egg-laying is 21 PP, =

20 iay mnd of hsichine 21 May ~ 20 June,

s

7) In the Common sandpiper the main veriod of

bes

egg-laying
is 11 - 2@ Pay vnid for hatching 31 May - 19 June.

-
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&) For?Reish~nt the main ﬁeriod 0f erw-luying is 21 April -
10 Fay bﬁt the peik of laying in Scotland is 20 dzys later
than in ﬁorthern tngland. For hatching the mein veriod is

11 May —?9 June but the peak of hatching is later in scotland
{#nd =lso in e~stern England) than in north Zngland.

9) The;Greenshmnk dats were too few to dr w any Tfirm conclusion:
The few ?ecords show the period for eqy laying extends from
late A;rgl to late May and for hatching from late May to the
end of J%ne.

10) 1In $he Lunlin the main periods of egg~laying are 11-20 May
and 31 Méy - 9 June. For young hatching the main jperiods,are .
10-1g Juﬁe #nd 30 June - 9 duly., -

11) Eg@ésurvival was calculated usine Fayficld's method of
estimatipg nest success. Generally speaking, ere survival

e ﬂighér in Jcotland and in moorland habit- te. Eggs of

Curlew ané Dunlir were more successful at hiegh =ltitudes =2nd of
Lapwing ét low aititudes. Egg survival decre.sed with laying
ﬁpie iﬁ inpwinﬁ, “urlew, Redshank =nd Commion Jandpilper but
incre¢¢e§ in late nests of Golden Plover /nd Snipe. These

trends introduce » seasonal bias in censu- esticiency into

upland wader suirvey work.
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INTRODUCTION

The Nest Record Scheme is s long-strnding {since 1939)
eéncuiry of the British Trust for Ornitholozy =nd is currently
organiséé under contract to the Nature Conservanecy Council.
liest reqérd Curts sre completed by amsteur birdwatchers
T efch;nest Tound ~nd provide information on nest sites,
breedingihebitats 'nd zltitudes of nests =g well #s details
of nest ?ontents on ezch nest visit. YSome nests are visited
once onl& but others, with more visits, provide deta2ils of
ege layiﬁg dates, clutch sizeé; dates of ycung hatching,

nuiber of voung istching and nest success. The collection

N

of Sur s'is_biassed towards the more densely zopulated aress
of Britain snd tovards the earlier months of the spring and
Summer when enthusiasm for nesi-rinding is srentect #nd the
frowth of vegetotion less making nests eassiecr to fina (see
Fayer-3ross 1970 Tor further-information).

There is much interest at the current time in nonitoring
“Nd assessing Ereeding wader pepulstions :ng the objectives of
clilts report sre to provide useful background information on

; U tnose wzder species of specinl relevance

1

thie breedin:

It

J

to the XNUC, with particular reference to itne gileeots of

timing of 1he breeding c¢yele on census efliclency. Lany

species =re knoun to be riuch more consuvicuousn 1 certein

abints dn thao brocding eyele than others. Hzrash (1975) points
out thai in =itvjicial species the districiiosn display ineresses

USNEsSs 535 the Eye~rantling undt

£

srogressively in conspicu
vrows cldern beins ot its veak when the youns hove recently
left the nest. 1In contrast, the parcrie of precocisl species

oftven receh. tuedr masifun consplcucusness around.. the time. of
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natching. In ardition the mobility of chicks betuoern nesting
“nd Teeding habitain way affect their cunspicuosusness und
that of their pr rento: for example, Redfern (19&2) found that
Laswing chické hatehed in areas of blanket-bog muved into areas
of 4djacenttpasiurw soon efter hatching. It is, therefore,
imnortant tG;know the distribution of first gz Leying dates gad
first hzzchﬁng drtes of the species being censussed in order to
interpret fééults. The distribution of hatching dates for a Specie
will normﬁliy mirror the distribution of egz laying dates, allowing
for » si=ndard incubation and hatching period, but the hatching
dnte distribdtion will further lag behind the laying dates if a
signifiexnt préportion of ezg-losses is incurred; some ineasure of
btreeding success i therefore desirable tc chec). :or this,

Tie present ruepurt was brepared &t the request of the
Hature ponéérkucy “ouncil and analyses the nest record czrdyg for
cirht suvecies of wi..or cortmonly found breedines on moorland habitats

1n sritadins Iapwines Vanellus vanellus, Golden ilover Fluvialis

1,

arricaria, Snipe vullinago gallinago, Curlew Numerius arquata,

Conmon wandpiper setitis hypoleucos, Redshany Tringa totanus,

1 1

Greenshank T. nebt .

W

‘1'la and Dunlin Calidris =lpin

Noorland covers an altitude range from sen-level to the
Rlrheat pesks of tritain (Puller 1982} 156 en be found From
SOUtHwest Ingland to the outlying islands of Orhney =nd Shetland.
For thece reasons i4e date, where zample sizes ~llow, have been
»nalvsed by resion - pd eltitude as both factors may influence
climate -nd thus bove an effect on the bLre:ding sezaong of the
spucies concerned. Lpring is usually later ' rd colder northyards,

taun affocting veselatlion growth and the acltivity of s0il-dwelling




invertebrates; iniu may in turn affect the avieilszbility of
sultable nest sites and of food. For the Headow Tipit

anthus vratensig Cot

lson (1956) fourd breeding to be earlier in
south than north Britain znd later as altitude increased
(approximately one dny later for every 130 feet (39m) rise in

=1titude). Differcnces in habitet may 1lso -ffect the timing
of breeding due tc¢ differences in the availability of food.

Finally, variation in the timing of breeding may be affected

by vear to year di‘ferences in gpring we=ther (Perrins 1979).



METHODS

t record cards

o

This paper is b sed on analysis of .11 ne
contributed up to .4 including 1981 for the Seven ghecles listed
in Yable 1. In iiic cuse of Lapwing, for which the unnual intake
ol curcs varied beitvesn 127 and 845, a szmple of 100 cards per
anrmun for the yeurs 1Y62-£1 was used. The stniple wee selected
at random from nesi: which had been visited st least three
times, except that :: minimum of ten cards from scotl nd was
included.

Zieh nést recorc¢ card was analysed using o standard BTO
computer program devised for the purpose. Using s species
shecific paraméter: file containing estimated duta on incubation
neriod, fledging reriod, maximum cluteh size, 274 their ailowable
limits, ete. the fregram, in this analysis, sets upper =nd lower
larits for dnte of first ege laid and date of Iirst Jyoung hatched,
ror ev=wple, in the case of = card with ~ single visit when the
rewiocontuined turee egrs the wpper and lower limits wuuld be set

very wile as thipe viagit could relate to = nest wnere the clutch

h::g been comnleted recently or to & nest where ihe erg are just

“

about to hatch. If tne same cerg has a second viait showing an
inerenrz in the nuuster of esas the limits would ne reset so

tiat the upper ond lower now overlap showins that an zccurste
First egy date is ¢ corded. Each visit on : Curtl 1s treated
thus, with thie upper wnd lower limits for the variables modified
ezch time., With 211 wvisits taken into account the final estimate
05 e~ date nay have been determined precisely (upper and lower
di:te iimits overiap) or with some uncery: inty. For the present
#nalyesis date esiiries were accepted wherever the degree of

-+

uncert -inty woe not ore than ten days, the centrzl value being

Lexemn 22 the 1ayinge ur hatching date.
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Mortaiity rhos for eggs were obtained using the method
developed by Mayficld (1961, 1975). This method of calculating
breeding sﬁccess mrkes use of the fragmentary information
Fcund on mény nest record cards and allows for the fact that
tne number:of errs lost varies both with the number of eggs in
the semple;and Wwilh the number of days 'exposure' to failure.
Hayfield's;method has been examined by Johnson (1979) who
concluded ﬁhat #1lthough Mayfield's assurption that failure otcurs
at the midﬁoint beiween the visip on which failure was recorded
and the previous visit is biassed, the method yiclds very similar
results to more sophisticated procedures. Therefore, instead
of assigning fuilure to the midpoint between the last visit to
the int%ct.nest and the visit on which feilure was recorded, gs
Mayfield Suerests, the present analysis follows O'Connor =ng
Forzsan (1982) and computes the limiting mortzlity rates on
assumin:s thst Teilures ocecurred Just after the Jast visit prior

: and _
to the cisgovery 01" the failurq/on assuming tnet failure occurred
TusE befuré the vigit recording it. The mezn of these two limits
wWASs used fé the bﬁut estimate of mortality.

For edch 8pjecies laying dztes and hatching dates were

pA

énalysed with respect to a) the regions of Scotlsnd, north
sngland, Wales, west England, east England 2nd south England

as defined -by Batien snd Marchant (1976); b) three altitude

classes of 0-152m, 153~304m, and over 304m; snd ¢) two habitat
clavses, réspectivmly "moorland" and "other" habitats. The
altitude clarcces correspond to 500 feet intervols, with most

woeoriand in Britsoin occurring above 3060w (Fuller 1982).
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In the ¢ se p? waders it is not possible to use doata

from nest record crrds to establish fledging periods as the

young ~re hishly mobile, often leaving the nect within a few hours

of" hatching. Hence it is often ilmposisible to atiribute broods to

=1

# particular nest with any certainty.
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Results

o

Table% 2-32 vresent for each species tie computed first egg
dete and first hatching date distributions, on the basis of ten-
ERY neriodé.

The Bépwing was lhe earliest breeder oi the species considered,
with clutches started in the period 11-21 March in five of the
20 years ﬂhalysed (Table 2). The'peak of lsying was usually between
21 March aﬁd 20 April, though with some »nnusl variation.
Occasional}y a late peak of laying activity wss recorded in early of
mid-lay, pfobably reflecting repeat nesting attempts following !
eﬁrlief failures :such s Jackson =nd Jackson (197%) found for a
pOpulatioQ"in the Hew Forest, Hampshire. The later clutches were
sturted iﬁ}the veriod 20-29 June. Combining data for =11 years the
main periéﬂ 0f eg:r laying lasted from 22 March to 10 May (Table 3,
Figure 1). There w43 no clear regional trend in the timing of egs
iaying alﬁhough tie peak period in Scotlandg wes slightly later and
nore contrécted than for other regions (Table 3). Tuble 4 shows the
distribUti@n of firgt egg dates with =zltitude: no significant
diiferenc@rwas found slthough a grester provortion of clutches were
started 15%@?, in -ny and June, at higher zltitudes (X26: 15.98 N.S3.)

Tuble 5 shows the annual distribution orf first hatching dates.

In ceneral: these il be similar to the cerresponding distributions
5f ers dates aft-y ~llowancs for incubation, except wnere egeg loss
is higrhly ssemsonsl. A small proportion of young hatched as ezrly

A5 11-20 April in six of the 20 years but ihic najority of young

v

Lapwings appeared between 21 April snd 9 June, with a few 2s late
a5 10-19 July. 7Toble 5 shows that the peak period for young
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natching was usually 21 April - 10 Fay in 'esrly' years (such as
1971-72) and 1-2C iy (or even 30 May) in 'late' years (such as
1977). T-ble 6 =nd Figure 2 show a regional trend in the distribut:
of lnpwing hatchins dates, with 2 smaller proportion of young
Appearing in the enrly part of the season the more northern the
resion (1212 on @1l regions = 32,90 p<0.01). 4 very pronounced
pezk in the periog 1-20 May is apparent for nests in Scotland, with

very few young hatching late in the sesson (after 9 June ).

Golden Plover

Only 48 nest record cards yielded first ese dutes for Golden

Flover. The egg leying season extends from ihe period 1-10 April
g cent

to 10-19 June (IMisure 3), with 44/ of clutches started between
2l wpril wnd 10 May (Table 7). A1l but four records were from
Scetlend =nd north:rn England »nd no difference wss “pparent betweer
these two regions, #lthough the sample sigzes were small. No
altitudinal differences in timing of breedins« werse cetected
(Tabls &)

Newly-hatched 5olden Plover chicke were recorded from 1-10 May
to 10-19 July. The vesk period was between %1 May =nd 9 June
(Table 9 =nd Ficure 3). These data are in broad agreement with
Rzteliffe (1976).

Ho remional or altitudinal differences :ere arparent in
Golden Pluver hatching dates (Tables 9 and 10).

rigure 3 ghows o small, late peak botn lor ge¢ leying dates
and Tor hatching d2tes for Golden Plover, consistent with Parr's
(1979) fiv nding ths L some Golden Plovers =sire vrevented from
breeding esrlier Ly lack of access to 2 guitable breeding area

=nd wiil move into breeding renres veested by A previous

successful pair,
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Shipe

First egg ditey were recorded from 82 snipe nest record
c=rds covering the period 22-31 March to 20-29 June. Most
clutches were starticd between 11-20 April with secondary peasks
occurring beitween 1-10 May and 21-30 May (Table 11, Pigure 4),
There were insufficient data to draw any conclusions sbout
resional (Table 11) or altitudinal (Table 12) differences
in laying dates.

The earliest newly-hatched énipe were found between 11-20
April anc the latesl between 20-29 July (Table 13, Figure 4).
The re=ak period wrs from 11 May to 9 June in scotland and 1-3%0
Fry in horthern Brirland (x23 = 23.31 p<0.001). There were
insufficient datz 10 draw any conclusions ~bout altitudinal
(Table 14) o} habit=t (Table 15) differences in hatching dates,

~lthough the e son is extended #»nd with several verks

of wctivity in the ecnse of eapg-laying drtes, Unipe are not

thotrht to be double-brooded (Mason znd Macdonzld 1976).

Tack (1972), studying a marked population, found that late-

i

nesting individuvals were first-time breeders.
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Curlew

Firstfegﬁ nles were calculable from 145 Curlew nest record
cords. The ezrliest nd the latest periods recording esg laying were
1-10 4pril &nd 31 May- 9 June respectively (Tuble 16, Figure 5 .
distinct peak ot egg’ laying activity wasg apparent belween 21-30
April. A Xg exsmination of regional variation in laying dates
showed no éignific«nt difference (Table 16) but altitudinal
variation %as Almost significantly different, with the peak of
laying at iow altitudes (0-152m) slightly earlier than that at
filgher 2ltitudes (9»ble 17, Figure 6). No differcnce as apparent
between muorland nesting Curlews and those in other habitats
(T~ble 18).

The distrituticn of 301 Curlew first hatching dates is given
in Z»ble 19 =nd Fi;ure 5. The pattern reflects that for egg layiné
demcribed above atter 2llowing for the 29 da2y incubation period
(#itherby et =1 194D). No significant differences were Toung when
res~iocnsl, éltitudinnl and habitat variation was ex' mined (Tables 19

to 21).

vommon sandpine

A total of 150 nest record cards gave informztion on first
erg drtes for the Jommon Sandpiper. The earliest snd latest dates
were in the periods 11-20 4 April and 10-19 June respectively (Table 22

Figure 7). Common Sandpipers nre single-brooded =nd the timing of

esg laying shows & wistinet reak betwsen 11 =nd 20 Vay (when over
rer cent S _ ) ,

éO/ ‘of clutches were started). Yo regional or altitudinal

differences were pp-rent (Tables 20 snd 23%).

The hau0h1}? dateg reflect the laying dotes, «1lowing for the
A2 daw incubatimn neriod. Again, no refional or altitudinal

~Se

difZerences were lound (Tzbles 24 and 25).
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The ﬁiséributiun of the 251 first €fg dates for Redshank is
shown in Tﬂbie 26 and Figure 8. The ecg laying se~son for this speci
is extended,%from e end of March until mid-June, with the peak
period betwe;h 21 April znd 10 May. A regional analysis shows
significant éifforunces (X29 = 23.05 p<0.01), with most of the
viriztion acéountec for by the difference between Scotland #nd the
north of Engéand (xgj = 20.3 p<0.001). The peak of laying in Scotlar
is about 20 éays later than in the north of England (Table 28
Figure 9). Mést Redshank nests were recorded from between sea-level
and 152m (Ta%le 27), thus falling almost entirely within only one of’
the altiwudefclasses used for the present report. |

Table 2$ shows the distribution of Redshank first hatching
duten in Lhefvarious regions of Britain. The overall distribution
closely parailels tne egg laying dates allowing for the 23 day
incubstion périod (4itherby et s1). The regional difference noted
2bove g ﬁg%in 2pyarent (X29 = 28.31 p<0.001), with the difference

-

between Scotland rrd northern Englang very marked (Xajz 20.79 p<0,001)

s also

[

tul 2 uifference between northern England and easterr England
2+ e < ~ T - _ :
5. = 14,31 po,01); Surprisingly, a higher Proportion of

apparent (X
hatching datés occurred before 20 May in northern than in ezstern

Zngland.

Greenshank ; -

The nes{s of ihe Oreenshank are both difficﬁlt to find and often
in remote coantry nd very few observers have manazed to record
detuils of tgis sptiles Tor the nest r:cord achiese. A total of 85
dreenshank c%rdﬂ have Teen submitted: of these only =seven gave egg

laying datesiand only 12 yielded hatching dates (Table 30, Figure 10).
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All the records are from Scotland snd show a sprezd in
laying dates}from late April to late May snd in hatching dates
from lzte Ma& to the end of June. For a detailed study on this
elusive species see Methersole-Thompson =nd Nethersole-Thompson

(1979). : ¥

bunlin

The distribution of the 68 Dunlin first egg dates available
l¢ shown in‘Table 51 =nd Figure 11. Dunlins cozmence breeding
auilte late compared to most other speciec described in thié epord,
the peax of laying dccurring between 11-20 My with a secondary
peak as late s 31 May - 9 June. A4ll but ore lirst egg dates
were frém Scbtland 0r northern Englénd (Table 31). Tco few cards
vere obtaineﬁ from nbove 152m to warrant analysing altitudinal
variations (Table 32).

chly—hétchec voung were found from 21-3%0 P2y until late July;
the distribution o the 69 records is shown in Tuble 23, with
natehing slightly Luver in Scotland than in northern England
(H°. = T.08 ﬁ<D.Oi). The sample size wss too srall to exzmine

aliitucinnl frend: (T~ble 34).



Ege Survival! to Hatching

tarlier in this report it was noted that mEny waders
reach their’maximum conspicuousness at hatching time. The
treceding séétion has established the distributions of ege
laying dntos;&nd h=tching dates, the latter recensarily being
a lagaed miffor of the former except for zny elfects of
differentiai?survivnl Or of bias. A bias in the estimated
distribution% of laying and hatching dates might, however, arise
when observer coverzage is biasged towards the garly part of the
Season. Tne'iollowing section, therefore, looks at survival of

enss using an unbiavsed method developed by lMayfield (1961, 1975).°

(Cee nmethods. section for further details).

itepionnl variation

Table 35 show:s the proportion of eg g surviving to
heteldng for;seven “pecies of wader in six resions of Britain
Witk confidence iricrvals of one standarc er+-ur alther Sidé gL
Ltie mean Tigure. Ir 1he cese of Lapwing, Golden Flever, snipe,.
Cainon Sandpﬁper il Redshank, the survival r-te wos nigh in
Scotlnnd and:in Lho case of Redshank snd Dunlin the survival
rete wog high in Wales 2lso. The very high survival rete for
Jolden Pleef in weet BEngland, Curlew in e2st Ensland wnd the
very low raté for Golden Plover ip Yales may be artificial
~rd due to s@al_ 8 mnle gizes &g they differ so very markedly

Trom she otheéer figur g,
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s1titudinal ivariation

Table 36 shows egg survival in relation te altitude for seven

cice of wader in three standard altitude clauses of 0-152m,

spe
1

53-204m end over 304m, with confidence intepvals .of one. standard
er;or either side of the mean figure.

The Lapwing sliows a progressively lower survival of eggs as

altitude incresses in contrast to Curlew, Redshonk and Dunlin which

show better“survival as altitude incresses.

Habitat variation

Table 37 shows egg survival in moorland snd other habitets for

seven species of wrder with confidence intervals of one standard

m

error either side of the mean figure. The results show higher

survival in ‘mooivilsnd than other habitats for Lapwing, Snipe, Curlew,

Cor.ron Sendpiper, Redshank and Dunlin and no difference in the

case of Golden Plover.

.

an explanstior. ior these differences in ers survival may lie,

at letxst in.part, in there being fewer predators in Scotland, at

higher altitudes .nd in moorland habitats. Precation is likely to

e z major mortality factor affecling egg survival in ground-—

nesting wadérs (Ricklefs 1969).

To check this the nest record cards for the seven species of

wacer were divided into those recording =2nd not recording predation

when the nest contrined eggs. Table 40 shows the proportion failing

throush predation swccording to resion and habitst. The 2bgolute
predation rates thus estimated are biassed since it is easier to

record predation {:ilure (which can occur =nd be r=corded at any

of the laying and incubation period) than ez success (which can

!

‘M
Ab]

recorded only after incubation is complete). 4 differential bias

m
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region or haﬁitat is less likely, thougn it could 2rise if
observer covérage differed in the different resions or habitats.
In practice the dirrerences in Table 40 are sufficiently marked
that they corroborste the earlier suggestion that predation is

iow in Scotland rnd varticularly in moorland habitats.

Seasonal variation

Table 38 shows the percentage survival of eggs for seven
species of wnder when the first egg dates fell 1) before.May
b) during May =nd ¢) after May; confidence intervzls of one
standard error either side of the mezn are »1so shown. The results
for lapwing, Curlew, Redshank znd Common Sandpirer are similar in
that egmas frorm nesis started late in the sernson (after Mey) had a
much lower success rate than those laid in 4pril —nd May. In Snipe
2nd Golden Plover the later nests were rore successiul.

For the threce Species with relatively larse sample siges -
Lapwing, Redsh-onk and Curlew - Table 3Y shows percentage ege
Survival to hatchine by ten-dar periods throughout the egg~laying
season; confiadence intervals of one standard error either side of
the mean wre nlso shown. lapwing eggs laid very early {(before day
50) were very succeacsful, thereafter the level oscillated between

43 pecr cent - 51 er cent until day 160 after wanlch success wrs

4+

consider=bly low<r. The Redshank patterr voried between 51 per cent
'nd 64 per cent teroughout the sezson with one very low figure
towards the end ol the season (35 Per cunt betw en day 151-160).
The stason for Curlew is noticeably shorter than the other two
srecies, pefhaps as5sociated with the large amount of enercy required
to produce 6vcr J00: of eges, more than wny other British wader

(lack 1986) 4 Curlew show 800d egg survival early in the sesson,

moccrate survivi 1 in the middle and very poor survival at the end.



Conclusions

The ceven moin spucies of wader considercd in this report
(excluding G%SCNShHﬁH for which data is too sparse to draw any firm
conclusions);vary considerably in the timing of the main periods of
ers-laying bpt =13 into three broad groups: (z) the early breeders
(Lapwing, Snipe) with reek egg-laying activity in mid April; (b)
a middle groﬁp (concisting of Redshank, Golden Ilover =znd Curlew)
with peszk egé-layinf activity in late April to early May; and (c)
the late breéders (Common Sandpiper, Dunlin) with pesgk egg-laying
in mid-Fay. :

A similar pattern is observed with respect to the hatching dateé
after '110wi%g.fcr trie incubation period - ng hetchine period for
en o sﬁéciesg the nniin peried for Lapwing =ng Snipe hatching is in
g8 wilar sy mi@ Fay: vor Redshank, Golden Plover gamd Curlew in late
sy o ond e&rli dure; ~nd for Common Sandpiper and Duniin young are

prevelent interriv - nd mid Jure. Thus, iuesliv any cersus shoold

N

take into :céount Loese main periods of layirs  ng hi=tehing activity .
g compensuﬁe Yor dirferences in GPecCles Conunilcuousness at
Cifferent Stgge; 0l the breeding cycle.

AD exnmiﬁativr I regioral, altitudinal] nd habitat (moorlang
wsainst otheﬁrhabi‘wts) variation in timing of gie-1aying &nd'young
hatehing revééled si-onifieant differences in foup Gpecles. A
smallaor ;ropérﬁiun “F young Lapwings hateh € rly in the senson the

<
HOY narihurly tre sowion, the penk of Aedshank efr—lgying znd
hitehdne i iatcr L beotland than in northerr England and Snipe
lin hatech 1-%er in Scotlend than in northern bne

Generally sy iing, egs survival wes nigsher in Scotland and in

nocrland habite te. o survival fop Lurlew, Hedshank ~pgd Dunlin was
Frestrr wE High - I sudes bat Por Lapwing it wag ecro-ter ot low
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i date
altitudes. Egg rurvival decreased with layinx/in Lapwing, Curlew,

Rodshank #ndiCorron sandpiper but increszsed in late nests of
Golden Plover znd usnipe.

These trends in survival rates of egss, rarticularly that
with rospectto laving date, has a significant implication for
the detectability o a species during census work: a differential
proportion of late-nesting pairs will not reor any young 2nd will

therefore be’less conspicuous to the census worxer, thus altering

census efficiency secnsonally.

3

Sy
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Table 1. Nest Recor:. (=rd totals of seven

Speciesg

Golder Plover Pluvirlis apricaria

Snipe Gr1llinago Fellinago

Curlew Kumenius arquata

Conmon Bandpiper Actitis
hypoleucos

Redchank Tringa tot-nus

Greensh=nk Trinega nebularia
———d PSS s R g i

Dunlin Calidris 21 pivg

Coverare

1943-81
1939-8
1945-81

1941-81

1943-81

195481

1947-81

Highest
Annual
Total

-species. of wadei:

Grand
Total

383
934
1477

774
1456
85
316
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_Annuel'variatién in distribution of Lapwing first e dates.,
Year March April May June N

, 12-21  22-31 1-10 11-20 21-30 1-10 11-20 21-30 31-9 10-19 20-29

© 1962 - ¥ 4 11 7 2 3 1 e T - e oL
© 1963 -2 23 T - ~ - S = 13
1964 - 2 boog 5 03 1 = - g . 2l
" 1965 - - 4 1 - & 2 1 1 - . 15
- 1966 - 47 8 5 5 6§ - 1 - - 34
. 1967 - £9 7 1 - 1 - - - . 27
. 1968 - 1y 8 8 3 2 2 1 - - - 33
. 1969 - 41 13 6 2 4 1 o . 31
. 1970 - .2 1 10 2 5 3 2 . . I
. 1971 “ 12 9 7 2 2 1 - L = - 31y
. 1972 . 3 8 1 6 i 7 2 2 1 - 3l
1973 " - 5 17 yoy 3 4 = = 35
+ 1974 1 2 7 1 1 3 - - - - - 15
1975 1 6 3007 5 1 3 i 1 - - 28
1976 - 2 7 7 3 9 3 2 - _ - 33
o 1977 2 2 5 3 3 3 = 1 1 - - 20
© 1978 1 l 8 9 2 2 3 2 B . 32
1979 -1 5 9 3 3 - 1 - - 2
+ 1980 - 6 10 3 6 7 1 1 - - = 34
“ 1981 1 -10 9 4 1 11 > 11 - = 4o

576



Distribution of Lapwing first ege dates in different regions.

Region March April May June ]
12-21 22-31 1-10 11-20 21-30 1-10 11-20 21-30 31-9 10-19 20-29 A

Scotland - 7 28 16 5 8 2 1 T - - 61
North

England 4 46 82 70 31 4g 18 19 10 1 2 33,
Wales - 7 Y 7 2 3 1 = 2 B = ol
West

England - 11 8 8 5 7 5 = %5 s - Ly
East -

Fngland - 9 20 11 7 1 4 1 1 1 - 6
South

England 2 6 14 5 3 5 2 3 1 1 - Iz
Total "6 86 156 117 53 83 33 24 13 3 2 57€
% 1.0 4.9 27.1 20.% 9.2 .4 5.8 -4.p 2.2 0.5 0.3

m:NT =
o odEal g i

Distributicn of lapwing first egg dztes in relstion to sititude.
Altitude(m) March April May June N
12-21 22-31 1-10 11-20 21~-30 1-10 11-20 21-30 31-9 10-19
O - 152 m 2 31 87 38 26 35 14 10 2 '] 2u6
153-304 m 2 535 45 b2 13 29 7 6 6 = 163
305+ m 1 11 10 16 7 13 8 6 4 g 77
Note: After joinine ~djscent columns =ngd 2malgrnsting those

from 11 May onwards X2 = 15.98 (6 df) p< (.02

L4



L PABLE 5.

 Annual variatioﬁn ir: ¢istribution of Lapwing first hatching dates.
Year April May June July
11-20 21-30 1-10 11-20 21-30 31-9 10-19 20-29 30-9 10-19
1962 -: 2 16 8 3l I 1 g -
1963 - 6 9 Y -y - - 1 -
1964 - 5 1 15 5 5 4 1 1 -
1965 - 5 11 10 6 1 T - 2 -
1966 2 7 15 5 11 8 1 - 1 2
1967 1: 12 15 13 6 2 2 1 - -
1968 -4 10 12 11 2 2 2 T = o=
1969 -F - 25 11 5 B I 3 1 -
1970 - 15 17 7 4 2 3 = -
1971 -9 12 6 g 2 & - 1 =
1972 -1 13 4 5 3 1 2 1
1973 = 3 i 6 3 I 2 1 -
1974 - 5 10 12 y 5 I 1 - -
1975 2: 8 6 16 10 4 3 1 2 -
1976 -1 10 8 10 5 3 - -
1977 30 5 13 7 3 3 1 2 -
1978 378 12 5 5 o 3 = =
1979 - 4 6 10 8 1 2 I - -
1980 -5 13 3 8 6 2 3 - -
1981 6 8 5 312 2 2 2 -

Lo
24
47
29
52
52
4o
54
51
o
uo
36

52
45
4y
48
35
4o
41,
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Distribution of ILapwing first hatching dates by resion.
Region April May June July

1-10 11-20 21~30 1-10 11-20 21-30 31-9 10-19 20-29 30-9 10-19

Scotland # " 8 b7 30 11 12 4 1 i =
North England - 7 58 126 80 58 by a5 22 14 3
Wales — o 10 8 10 6 - 3 2 - =
West England - - 8 4 14 9 10 8 I 1 -
East England - 16 31 22 15 17 7 2 1 &
South England - 18 19 16 g 5 11 3 1 =
Total = 12 118 245 172 108 91 6 31 18 b
% = 1.4 13.9 28.7 20.1 12.7 10.7 6.5 3.6 2.1. 0.3
Yot-: After combiri: - the data for Wales nd westi Bngland,

comblning ad,

incent columns snd smalssmalins
i

10 June onwer s X° = 32.90 (12 df) pe G.01.

Region

Scotland
North England
Other

Total
%

orn of Gold n

1

Plover first egg dates by rocion.

thiose from

April May June
1-10 11-20 21-30 1-10 11-20 21-30 31-9 10-19
2 4 2 2 1 =
2 8 6 3 3 6
1 - 1 1 I =
5 12 9 6 5 6

1
2.1

10.4 25.0 18.8

Iy

2.5 10.4 12.5

-
8.3

N

114
438
39
65
113
85

854

N



Distribution of Gol’ n Plover first egg dotes in

Altitude (m) April May June
] 1-10 11-20 ?21-30 1-10 11-20 21-%0 51-9 10-19
0 - 304 m | 2 3 5 2 1 - -

305+ m . - 3 8 6 3 by 6 3

TABLE 9.

Digtribution of Goldéen Plover first hatehing dates by region,

Region May June July

, 1-10 11-20 21-30 31-9 10-19 20-29 30-9 10-19
Scotland - 3 - 6 4 7 5 1 2 /!
North England 2 7 10 11 6 y o3 T
Other ' - 2 1 3 2 2 - -
Total 2 15 15 21 13 7 5
q | 2.3 17.4 17.4 24,4 15.1 8.1 5.8 9.3

TABIE 10C.

Distribution of Golde: Plover first hatching d-tes in relation to

altitude.

Altitude (m) May June July
. 1-10 11-20 21-30 31-9 10-19 20-29 30-9 10-19
O - 304 m - 8 5 10 3 2 2 1

305+ m ;‘ 2 5 8 11 10 b 3 6

relation to z2ltitude.

12
55

26
. 90
10

86

31
L9



TABLE 11.

Distribution of Snipe first egg detes by region.
Region March April May June

22-31 1-10 11-20 21-30 1-10 11-20 21-30 31-9 10-19 20-29
Scotland = = 2 - 3 1 2 5 1 1
North England 2 3 12 4 6 g 5 1 2 1
Wales = B 2 - - - - - - -
West England - 1 - 3 = - 2 = - =
East England - 1 3 o b 1 4 - 1 1
South England - - 1 5 Ui = = ~ - 5
Total 2 ] 20 10 14 7 13 L 4 5
% - 2.4 6.1 2.4 12,2 17.1 8.5 15.9 4.9 4.9 3.7

LaBER 18,

Ti a4 3 ] 7 3
“istribution of Yninse fFj 5 in relsti i
5 of Unise first egg dates in relsiicn to altitude.

Altitude (m) March April May June

22-31 1-10 11-20 21-30 1-10 11-20 21-30 31-9 10-19 20-29
0-152 m - = 4 3 6 3 3 2 o 2
153+ m e 3 6 4 2 b 4 ~ 1



- TABLE 13.

. Distribution of Snipe Tirst hatehing dates by resicn.

Region ’ April May June July

. 11-20 21-30 1-10 11-20 21-30 31-9 10-19 20-29 30-910~19 20-29
Scotland foow - 2 5 7 9 3 5 7 3 .y
North Englend . 1 5 20 2% 17 5 7 5 2 1 -« B
Wales .- 1 - - 3 1 1 - = m i
West England . - . - 2 7 = o= T e
East England 1 1 5 7 5 2 - & _
South England | - 2 14 3 3 2 1 - -
Total oo 9 28 39 39 25 15 12 1 4 118

g 1.1 49 151211 2.1 135 8.1 6.5 5.9 2.2 0.5

Note: After joinins columns up to the end of brvouand oft ¢ May
“rd excludine the rows Wales =nd west England X° = 2%.3]1

(3 d7) p<0.0¢1.

3
LY
t
—
b
J
=
N

Digstribution of Snipe first hatching dates in relation to eltitude,

Altitude (m) April May June July I
- 11-20 21-30 1-10 11-20 21-30 31-9 10-19 20-29 30-9 10-19 20-29

0 - 152 m - 3 10 13 11 10 7 4 7 2 1 6t

15%+ ; 3 2 5 g 10 4 2 4 2 2 - 1



TABRLE 15.
Disbriountden of dnipe flrst hateching dates in moorland znd in
olher nabltets.

11-20 21-30 1-10 11-20 21-30 31-9 10~19 20-29 30-9 10-19 20-29

Moorland it 2 1 7 9 6 1 2 2 1 - 32
Other habitats 1 7 27 32 30 19 14 10 9 3 1 153

TaBlZ 16,

Distribution of Curl.w first egg dates By rgsion.

Region April May June

1-10 11-20 21-30 1-10 11-20 21-30 31-9 N
Scotland - 2 9 6 4 2 1 2l
North England = 4 25 24 15 11 5 8l
Wales - 3 5 4 b - - 16
West England - - 2 - 2 1 & 6
East England i - 5 2 1 = - 9
South # 1 % = 2 - - 6
Tetal i 10 g 36 28 14 7 145
% 0.7 6.9 33.8 24.8 19.3 9.7 4.8

Note: 4after dividing the data into two celumns, a) April and
b) after 4pril, znd three rows, Scotland, north sngland

‘ . 2 o -
#nc other recsions combined X© = 4.27 (2 ¢f) N.sS.
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Distribution of Curliw first egeg dates in relaticn to nltitude.

Altitude (m) y April May June. N
~1-10 11-20 21-30 1-10 11-20 21-30 31-9

0-152 m P 3 2 11 11 6 1 =5

153-304 m - 1 6 7 9 3 3 i 29

305 + m - . 4 7 3 2 20

Hote: nfter dividing the data into two columns, #) April =nd
£ m

h) ﬂftef Aprii, and two rows, 0-152m and over 152m
%2 = 5,89 (L df) p between 0.05 =nd 0.1

TABLE 18.

Distribution of Curicw first egg dates in mcorland =nd in otnher habitats

Habitat April May June "N
1-10 11-20 21-30 1-10 11-20 21-30 31-9

Moorland - 3 8 8 3 5 1 28

Other habitats 1 8 b2 28 25 9 6 119

LLABLE 19,

Distribution of Curl:w first hatching dates by recion.
Region : April May June N
' 11-20 21-30 1-10 11-20 21-30 31-9 10-20 21-29 30-9
Scotland : 1 . = 1} 2y 25 15 6 3
North England = = = = 8 b6 67 A ) 5 159
Wales ., o= @ - 2 10 11 6 = e
West England = = = = 1 2 4 2 2 i 135
East England gr = - 5= 2 5 ] ~- = 11
South England = - = . - 6 1 I 3 1
Total EI. | - = 14 94 109 4bg 25 9 301
7 0.3 = = b.7 3.2 36.2 16.3 8.3 3.0

75



Digtribution of Curl:w first hatching dates in relstiorn to zltitude.

Altitude (m) ; May June July N
: 11-20 21-30 31-9 10-20 21-29 309

0-152m f 5 26 43 13 11 5 109

153 - 300m % 1 14 a5 8 l 1 50

305 + m - 3 12 16 5 2 2 Lo

TABLE 2L,

Distribution of Curl.w first hatching dates in woorland #nd in other
habitats. ;
Habitat - o April May June N
: 11-20 21-30 1-10 11-20 21-30 31-9 10-20 21-29 30-9
Moorland ; 2 39 31 10 6 by g
Other habitats ° 1 = - 12 57 g2 ho 19 5 216

AT 9 oy
L Doy 22

Distribution of Common S=ndpiper first ege dates by resgion,

Region f% April May June N
; 11-20 21-30 1-10 11-20 21-30 31-9 10-19

Scotland i = - 12 26 16 9 4 67

North Ergland | 1 - 11 30 10 5 2 59

Wales i 2 = - 6 2 1 3 12

West England - - - 3 5 2 2 Co1

Total - 1 - 23 65 3317 11 150

% Z 0.7 0.0 15.3 43,3 22,0 11.3 7.3



Distrjhution

Altitude (m)

0-152 m
153+ m

TABIT 24

i

of
2

U

kel

AL

May

2 25 .,
10 16 11

" Sondpiper first eor drtfo;

June

5

Distribution of Common Sandpiper first hatching da

Region

Scotland
North England
Wales '
West England

Total
%

Distribution of Conm
; .
¥

altitnde,

Altitude (m)

O -152nm
153+ m

.
£,
=

tes
May June July
1-10 11-20 21-30 31-9 10-19  20-29 30-9 10-19
# 4 29 27 13 5 2
- 4 20 30 10 2 1
= 6 4 6 1 2 1
- # 2 5 1
- 6 55 67 28 1F 5
- 3.4 30.7 3.4 15,6 9.5 258

“1 Bendpiper first hatc!

May June
21-30 31-9 10-19 20-29 30-9
2 19 2F 14 3
4 26 16 g b

ling d:

July -

1030
4
1

in relation

21-30 1-10 11-20 21-30 31-9 10-19

to altq

by region,

7
71
15
‘16

179

ites in relation to

69
63
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TABLE 26, i
Distribution OE Recdshank first egg dates by resion.

Region g March April May June N
S 22-31 1-10 11-20 21-30 1-10 11-20 21-30 31-9 10-19
Scotland : . oA 1 10 1 2 « 1 - 29
North England : - - 20 17 10 8 13 3 2 73
Wales - - 1 2 1 1 5 1 - 11
West Fngland  © - = 1 s @B = 1 - - I
East England ¥ 1 3 12 3 20 12 9

South England & - 1 7 11 10 5 4

1 5 b2 72 57 28 32 12 B 251

Total .
0.4 2.0 16,7 28.7 22.7 1ll.2 12.7 4.8 0.8

%

RO s T L A T

Xote: ~fter dividing the data into four colusns, a) up to 20 April,
b) £1-30; april, c¢) 1-10 May and d) after 10 Fay =nd four rows
5 - ]
(by excliding vzles and West England) X° - 23.0% (9 &f) p<0.01.
Using the s=1e columns snd the rows for Seotlsand =nd north

Snﬁlsni;XQ = 20,5 (3 df) pell 00,

S RTETR o
TR O S I

Distribution oﬁrﬂédshxnk first egg dates in rel-ti.n to =1titude.
Altitude (m) * March April May June N
: 22-31 1-10 11-20 21-30 1-10 11-20 21-30 31-9

0-152m 15 17 43 29 16 17 7 135
153+ m - - I 6 2 - 2 - 14

B e e L R
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Distrihution
Region

Scotland
North England
Wales

West England
Fast England
South England

Total
%

O

O P A A o RN KL

3%

1

- -
H A .

3

%

2

1

3
3

i

1
0:3

W

i

Red:si

e

 April
21-30 1-10 11-20 21-30 31-9 10-19 20-23 %0-9 10~19

2
5

a5
4.5 18,1

first hatching dates by region.

May

3
30
&
15
41

60

17
29

53
15

94

June

14
11
2
4

30
10

11

3 - -
17

no
RN oy =3
I

43 ki 10

July

5

4

28.4 21.5 13.0 10.0 3.0 1.2

Kote: After diﬁidiwg the data into four columns a) up to 20 May,

b) 21—3@}M9y, ¢} 31 May - 9 June z2nd d) siter Y June snd

four row? (by erxcluding Wales and west England)
2 ey e | Jo .
i = 2881 (9 of) pe0.001.

ta

Lgins the s=me columns and the
1

. v o :

England X° = 20.79 (3 df) p<O.

Usine th% ceme columns 2nd the
14431 (3 4Af)

WA P
enst Bngland X°

Distribution

Altitude (m)

0 - 152m
153+ m

&

-
.
3

rows for Scotlsand - nd

001.

rows Lor

p<0.01.

north

riorth England and

Qf Redarn~nk first hatching doatos in relation

3

i3

1

April .
21-30 1-10 11-20 21-30 31-9 10-19 20-23 30-9 10-19

May

13 22
1 7

June

55 37
8 5

4o
104
10

113
56

53

to zltitude.

July

18 21
6 1

8

177
26



TLBLE 33. :
Distribution of Durlin first hatching dates by region.
. May June July

Region 1 21=50 31-9 10-18 20-29 20§ 10-19 20-29 N
Scotland ] z 13 16 7 12 1 1 51
North England 4 6 6 . . 1 . 17
Wales 5 - = = = = = 1
Total 6 19 22 7 12 2 1 69
% 8.7 @275 3148 10,1 174 2.9 1.4
Note: After dividin; the data into two columns, before and after

45 Junéénnd using the rows for Scotland ~nd north England

- - s
iR DIy
H .‘h;I i e

7

only X7 = 7.7 (1 df) pe 0,01,

A

istribution of bunlin first hatching dates in relation to sltitude.
Altitude (m) May June July

; 21-30 31-9 10-19 20-29 30-9 10-19 20-29 N
O-152m P = 9 13 3 2 1 1 29
155 - 300 m X 1 i % o - - 3

305 + m l 4 7 1 - L = 17
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7T CURLEW LAYING DATES
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Figure 6. Distribution of Curlew first egg, dates in relation
to altitude.
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