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An assessment of historical pepulation trends and current Status
of the Stock Dove Columba oeras has been mwade on the basis of data
held by the firitish Trust fer Ornithology.

In Britain the Stock Dove is orimarily a biré of rural lowland
areas, breedina on acriculturzl land, in Lroad-leaved woodland, in
arzas of onen veasetation, in coastal habitats and, to sone extent,

10 suburbe . _Ad uruan areas (parks,gardens,etc). Breeding

‘densities Gecrease exponentially with altitude, with 96 ner cent

I

of th2 recorded nests located below 300m.

Stock Dove populations in Britain are concentrated in the 3outh
and East of Englang. During the 1950s the smecies contracted
southwards andg coastally but has since largely but not entirely
re-colonized the areas then depleted.

Population levels dropped substantially between 1950 anc 1960,
particularly on arable and intensively maradged agricultural lang,
but nersisted or sven increased in woodland (except coniferous
woods}) , in coacstal areas, and in suburbia.

Trends in nest habitat diversity show that Stock Doves have not
vyet fully recovered their Pre-crash hebitat distribution. Elm
trees were extensively used for nesting during the immediazte
POst-crash vears when nesting suvccess -in elns was significantly
figher than in other nest-sites, but this cattern hes reversed ag
elm vse decreased during the 1970s.

The Ercedina season is prolonged, with e2ggs laid as carly as late
February and young in the nest in November on occasgion. Three
peaks of laying occur in rural areas but only the first two are
present in suburban and urbkan nests. The most successful months
2re March and July but this jse subject to letitude effects. The
start of breeding was delayed during the ponpulation decression of
the 1%50s,
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tism occurs bu

Much intrasnecific marasi t clutches of two C79s 2
both the mest frecuent and the most successful., Egg lossecs are
commoner in rural areas than in csuburkia and nests on aqricultural
land zre= nmore successful than those in woodlané or coastal zites
Zreecinn success was POOr during the 1950= mo-ulation low.

FILST vear survival is about 20 Der cent and 2dult survival is
2bout 23-57 per cent but was lower cduring the late 1950s and carly
1560=. Youre virds frox early broods scem to fare botter in
autumn tnan <o those from late broods.

e
interchange with Eurcope. Youn: birde disperse rather meore than do
adults,

Stock Doves in Britain are largely sedentarv, with littl
mo
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INTRODUCTION

This repcrt presents an assessment of t
Stock Dove Columba ocenas in Britain, with special emphasis on its
penulation Cynamics and breeding biclogy. The rewort has been prevared
at the recuest of Dr.L.Batten (NCC Belgrave SGLaZG), to provide
background information for an assessment of the desirability or
otherwise 0f clacssifving the species as a cuarrv specles within Eritein
in respect of the LEC Directive on Bird Conservation. The report
primarily addresses only the relevant aspects of the bird’s bioloav -
its distribution and population level, breeding bioleogy, movements and
survival - and does not treat the more purely scientific aspects of the
information availzble.

he current status of the
c

MATERIALS AND METHUODS

Data analysed were obtained from the files c¢f the RBritish Trust
for Ornithology. The principal sources were threce major monitering
schemes conducted by the Trust under contract with the NCC: {1} the
Ccmmon Eird Census which has monitored Stock Dove (&nd cther snpecies
oopulations in woodlend in Britain since 1964 (2) the Mest Record
Scheme run by the Trust since 1939 and (3) the lztionzl Ringing Scherme
wnich first started in 190%. Each scheme collects data from an
extensive network of volunteer field workers threughout Brfitain {and
Trolamc) . The Cor~on 8ird Census (CBC) provides information on
Lorulation trentu .nd on bird density based on ennual censussing of
some 306 or sc {&a nabitats) plots spread throughout Britain, thouah

i more intensive coverage of the %idlands and the
t Record Scheme collects cards recording habitet
for an annual intake of ¢a.25,000 nests insnocted
cne cr more visits. These rﬁcorcs provide

Gate of laying, clutch size and brecding success for each
eclsion of each estlmate varving with the timing and

bne ingpections made €0 each individual nest. The

B Scheme provides for the collation and internretation-
rlnaag tirds recovered in the British Icgles fcllowing
taln or a2broad. Kost reoorts vrovide a2 nrecise nlace and
2covery which information, in coniunction with the files

and mlace data held bv the 270, nrovide estimates of
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Known biasses were routinely considereé in the course of the analvsis
conducted here.

Census Data

winlTCommer U U3 Census data are collected by observers visiting s
census plot of defined boundaries znd clotting ontc large-scale mans

the position of all registrations of (here) Stock Doves, includinn
those pertaining to territorial interactions, to nestling feeding, and
to family parties after fledging. With 8-12 visits to the plot enouch
registrations accumulate to allow identification of clusters of
sightings (or hearings) correspending tc the number of breecing
territories. Fieldwork is largely confined to Nay through earlv July.
Not all territories are identified by this method but validation
studies have shown generally high correlations between the clusters
determined by CRBC methods and those obtained in intensive calibration
work based on colour-rinaging, nest-finding, and playback experiments
(review in O'Connor and Marchant 1981). Obcervers are reguired to hold
thelr census effort constant (in respect of number of visits to the
plot, timing of visits, hours in field, etc) since this allows removal
of between observer differences in census ability by pairing plot
(observer) data across years to obtain an umidizssed sstimate of the
proportional change in the poepulation. These changes are then used to
caiculate a C2C index whose value in 1956 was set arbitrarily to
value of 100. For analysis of regional voouvlation trends the nroCess
is repeated using oniy data from that reaion.

Y

Whilst the pairing of plots across vears remnoves from the CoC
index any observer bias due to census skill or cffort it also removes
the information on absolute Stock Dove densities. CDensitv estizates
vary with observer ability bot may not Se excessively biassed: in the
only experimental study on this roint inexnerienced census workers wore
only 20-25 per cent below more experienced census workers in their
estimates of bBreeding ralrs present on the census nlot {(O'Connor ano
ttarchant 19£1).

Nest Kecord Data

-
=
Al
3

est Hecord cards vary consicerably in the cualitv of inforzation
they carry. A sincle visit provides information on hakitat and nest
site reguirements but contributes little to the assessment of laving
dateg, clutch size and oreeding success.  But s secuence of suitakly
Spacec visits allows 21l these Gata be Goterrired nrecisely whilgt a
lese well sraced scouence contributes with less precision. The
raticnale of the analysis conducted is trat observations from sach
successive visit impose constraints on the coszsitle dates of first ear
date, etc, agiven initial estlmates of lavine intarval, incubation
pericd, necstling neriod, ete By settino minizuwm and maximum livits o
these latter variables successive arproximation rnrocedures eventually
yield the narrowest possible limits to egg date, (clutch size, ete)
consistent with the observations. These values were tabulated feor cach
nest and analvsed in respect of variables of interest {annueal



Draft 1 Stock Dove populations Pade 5

variation, seascnzl and habit
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ifferences, etc.).

Certain nest records proved to contain mutually inconsistent
observations when analysed as above. In 2 small wroporticon of cacses
the cause of the inconsistency could not be attributegd to any
biological factor and must represent observation error {mis-countina of
e€ggs Oor young, etc). But for Stock Doves the majority of records
containing inconsistencies contained evidence of intraspecific nest
parasitism - two or more females laying into the same nest. 2lthough
such dump nesting mav be 2 regular feature of Stock Dove bregeding the
records concernad do not contribute information on clutch size or
laying dates. Accordingly, 211 nests containing rmutually inconsistent
observations were discarded from the angzlysis,

For the present study, date of first eJq was established whersver
possible and used if the estimates of the earliest possible and latest
possible laying date were no more than five dave apart. Analysiz was
based on the earlier of the two limiting dates. For a substantial
number ¢f records the pattern of observations was such that egq dates
could not be assessed but date of hatching could. First egqg dates we
estimated for these records by subtracting & mean incubation nericd o
17 days from hatching date, where this estimate of incubation pericd
was obtained from those cards provicing both ecq anéd hatching dates.
Checks showed that incubaticn periods calculsted in this way were
independent of laving date.

cstimates of breeding success were obtained in two ways. First,
ximum number of young recorded in a nest was used to previd
~inimur estimates of hatching success. These estimates are crude
~ovwewSe SUr CCm.LL_r” srograms do not yet incluce routines to discount
entries of zero voung for nests to which no viesits were paid durinc the
nestling period. Second, and more reliably, the observers insoecting
vossikbly successful nests after the expected floccdoine date are asked to
recerd any evidence available as to success angd observers inspecting
failed nests are acked to recoré evidence zs to Stage (eqga or nestlinn)
and cause of failure. The relative frecuency of these various success
codes provided information on sezeonal, habitat or cther variations in
breeding success.

DISTRIBUTION

Pigure 1 is renroduced from Sharrock (127€¢) and sncws the
Cistribution of Stock Doves in the Pritish Isles dguring the 1966-72
fieldwork for ths 27C's Atlas of Breeding tirds in Tritain and Ireland
The species were widespread in the south and east of Britain and cscarce
or absent in the west and north. Sharrock (197¢) suggests this-
Gistribution was similar to the recent histerical distribution of the
oird vrior to an organochlorine pesticide induced ccllapse ©f the
population in the lete 1950s. This is surported to some extent by
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Figure 2 in which zre Ciotted by 1x2 decgrec latitude-longitude tlocks
the ringing co-ordinates &nd recovery co—crdinates of Stock Doves
ringed and subsequently recovered. These mans represent onlv an
approximate Plotting of distribution for the species since thev are
based on the co-ordinates only of those birg

3 “5 recovered subsecuently
and not of a rendon Serple of the Stock Dove population as a whole,
Nevertheless, the 2eneral lack of movement bv this species {see bhelow)
makes it unlikely that the overall pattern of major concentration to
the socuth and east of Britain is & mis-representation of the true
Tesition.

The three meps indicate that a significant shift in distribution
€id  indeed take place between 1951 ang 1967, the centre of gravity of
the population moving southwards. 1In the east-west direction tne
Cistribution becane more coastal, with procortionately fewer birds ip
the Midlands. Since 19¢8 the birds have redistributed themselves back
towarcs their pre-1953] Dattern, as suggested v Sharrock. The thres
distributions are statistically hetercgenocus hoth in respect of
latitudinal pattern (X =33.2, a.f.=30, P<C.001)Y and in resoect of
longitudinal treng (X =53.1, d.f.=¢, P<D.001). Desrite the
redistrikbution, nowever, latterly the birds are 5till not as widecrread
as previously, for comparison of the nre-195] Pattern with the 1947-20
one shows the oonulation nas not yet re-cclonized the northern end of
its early Fenge to the same degree acs before (x =11.4, d.E.=5, P<U.05)
and that it is stila over-represented{relative to the nre-1931 level)
in the east ans west coastal scuares (X =1}.7, a.f.=3, B<O.0). The
posgibility of cecncentrations of rincing effort in rarticular arcas
TUst be borne in mird as & caveat in makina theze
jnternretation:,howcver. ' :

Figure 3 provides = third source of information as to recent
distribution of Stock Doves in Britain. Here the breeding densities on
C2C plots are used to mar population density and confirm the cther
evidence for the birgs being most numerous in tnhe south and east and
Scarce or absent to the north and west,

Table 1 provides further evidence for chandes 1In the distribution
of Stock Doves in Dritain between 1942 and 198U in so far as
distribution is reflected in the totals ¢f nest record cards froxn
different regions. The relative distribution of cards between reqi

f 1ions
is a bizssea indicator of distribution because Observers are not sprens
evenly over Britain as =2 whole but temporal Chanqges in the relative
Froportion of cards fron any particular recion are indicative of
Changes in the relative Gensity of Stock Doves in the region. Table )
confirms that Southern England and Eastern and were the main
gtrongholds of the swecies in the 1%4(¢s, - from Western Enalano
and VWaleg decreacecd relative to other zreac ing the 1950s hut have
since recovered, Morthern England hacs also Che more important sinco
1260 end Scottisn nonulations zlso sesr to TrOWn steadilv,

[
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PCPULATION TRENDS
CBC index

Figure ¢ shows how the Stock Dove population in Britain has varied
since 1964. The trend shown by the CBC index is one of more or less
steady increase, with average densities increasing eight-£fold between
1964 and 1980. (The CBC method measures population changes more
precisely than it does absolute densities, so all densities are
routinely expressed in the index relative to an arbitrarily set value
of 100 for 1966. The fiqure plots this index on a logarithmic scale to
egualize the emphasis on equal relzative changes at different points on
the scale e.qg. to weight eguaily a change from 50 to 60 and from 200 to
240) . A priori, this increase is likely to be vrimarily a recovery
from unusually low population levels. First, many other species
suffered severe mortality during the cold winter of 1962-63 and took
several vears to recover to their probable 1961 levels (references and
ciscussion of cold winter effects on British birds in Cawthorne and
Marchant 1980). Secondly, much anecdotzl evidence indicates that Stock
Dove populations were badly depressed (and even locally extinct)
petween 1957 and 1960, perhaps later (Sharrock 1976).

Figure 5 analvses the CBC data on a regional basis, using the
standard groupinas of counties describegd by Batten and Marchant (1976).
" Stock Doves were too infrecuent on census plots outside two regions -
Southern England (comprising Cornwall, Deven, Somerset, Dorset,
wWiltshire, Berkshire Hampshireé, Surrey, Sussex and Kent) -ané Eastern
Englend (comprising Korfolk, Suffolk, Essex, Cambridgeshire,
Bedfordshire, Oxfordshire, Huntingdonshire, Buckinghamshire,
flertfordshire, “iddlesex, Northamptonshire, Leicestershire,
¥ottinghamshire, Lincolnshire and Rutland {or their modern
eguivalents)) - to permit construction of & continucusly runnina C
index. Ths ficure shows that populztions both in the Southern T 81
and 1in the Lastern Englané recion have increased roughly in parall
with the nationel ponulation index of Figure 4. There is neverthe
some slight suggestion that the vopulation increase in the south m
levelling off relative to the east. One might expect a core regic
saturate before & less preferred recion (cf. ¥illiamson 1868) were th
population naticnelly recovering from the tyre of population collarss
suggested by Sharrock(1876).

Evidence from ringing éata

Since the CDC scheme commenced for weodland only in 1564 census
deta with which to document such a collaose are not available
However, Ginrn{l%569) rprovides a method of usinag rinaing totals and necst
record totalec to describe populaticn trends. Hie technigues are not as
Precise as that of the CRC scheme but are valuable for a retrossective
&éssccsment of major population shifts. iz rationale is to scek
stecies pair commarisons in which one species 1s that of immediate
interest (nere Stock Dove) and the other is an a vrieori indicator of
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relevant ringing effort (e.g. of effort concentrated on snecies
breeding in nest-boxes, of effort concentrated on nestling ringing,
etc.). For Stock Doves, the telatively constant cluotch size and
breeding season (see below) allow use of standarcdized nestling ringing
tetzls as 2 population index. To standardize the Stock Dove totals
each cf the following was used:

2) Annual total of nestlings of all species ringed. These totals altaer
with ringer effort but with a large number of species involvad arae
otherwise likely to average out species-specific fluctuations. The
remaining bias is the risk that many Common specles might
simultaneously increase or decrease with a major environmental
change (2 particularly fine or bhad summer; use Cif pesticides: etc.)y.

B) Tawny Owl Strix ziuco. A species which may use nest-boxes (as Stock
Dove may) but which , again like Stock Dove, probably has a majority
of the chicks ringed every vear located in natural sites. Its
rigadvantage is that a number of intensive ringing studies cf the
cwCics have™ . ..1ted in increased ringing effort (e.q. Southern
1%70) . Tawnv Owls are zlso subject to very viclent country-wide
fluctuztions in breeding output.

c) Wood Pigeon Columba palumbus. This is the scecies most closely
related to Stock Dove and has a similarly extended breeding season.
It was alsc the subkject of a specialist study (which included Stock

" Dove) in the periocd between the late 1950 and the wmid-1960s (Murton

19663a) .

Dunnock Prunella mecdularis. This is a typical small bird snecies
with an open nest. It is a recident species not subject to violent
fluctuations and is a fairly good indicator of seneral nest-finding

and nestling ringing effeort by the majeority of ringers.

[a R

-

e} Mistle Thrush Turdus viscivorus. A rather more charis
crven—nesting species unlikely to be ignored asven by &lea
It therefore contrecls for any saturation effect which =
with the common Dunnock (whereby ringers level off in o
bird becomes more common) .
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These five sets of ringing totals thus provide a selection of
comnarisons for the Stock Dove totale capable of controlling for
several sources of bias.

Flgure & shows the relative number of pullus Stock Deoves ringed
annually since 1931 ({when the oractice of revorting separate annual
totals for pulli began). Prior to the war vears nestlinag Stock Dove
accounted for between 0.1 and 0.2 per cent of 211 nestlinces ringed.
The year 1951 was unusuelly productive of Stock Dove voung but was
immediately follwed by a Steep and systematic Cecline throcugh 1960.

e
Since the other species were also atfected adversely by organochlorine
use in these vears the relative decline of Stock Cove nestlings rearced
is uncerestimated bv the ratio used as y-axis here. Between 1960 and
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thewpopularic- £ f Ztock Doves (and/or their breeding success) has
recovered, though perhaps less steadily so over the last 12 years.
Comparison of the relative totals for 1971-80 and for 1931-40 shows
that Stock Doves might be 30-40 per cent mere numerous {or successful)
now than 40 years ago.

Figure 7 presents the trend in Stock Dove to Tawny Owl pullus
totals ratio from 1531 through 1980. These values fluctuate greatly,
crobably because of the factors already nocted as likely to affect the
owl totals, and are clearly too variable to document even the crder of
magnitude decline in Stock Dove totals suggested by Fiqure 6. [Lven szo
Figure 7 does suggest a2 decline in Stock Dove nestlings relative to
Tawny Owls between 1950 and 1960.

Figure B compares Stock Dove totals for rulli to those of wWood
Pigeon. Both species were the subject of intensive study by Murton
{1966a,b) and his colleagues. The data shown a2 three-fcld variaticon in
the ratic cof the two species:? nestlings between 1831 and 135G, with
decline in relative zbundance from the early 1850s through 1961. g
Doves have subsecuently increased relative to t'ood Pigeons and thei
ratio is currently at itsg nighest ever.

a
ock
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Figure 9 compares Stock Dove pullus totals with those of Dunnc
since 1931 and agein shows features noted in earlier plots - a rels
high at the end of the 1940s, & decline throusch the 1950s and a
subseguent recoverv and increase through 1980. 1In many ways tne
Dunnock is 2 better comparison than the all pulli totals used in Fisure
6, for the former reflecte ringing effort for natural, terrestrial
nests alone whilst the latter includes bircs nesting in mesthbores a
seabirds nestings ringed in large numbers on isiznds. Relatively =
increases in the number of extensive nest-vox schemes and in seabird
ringing expeditions can therefore alter the ¢rand total of 211 null
for a year and could account for this roint of difference betwecen
Figure 6 and Figure 9.

Jmt
0

iy

m

Figure 10 for Stock Dove to Mistle Thrush pulil ratio is rather
similar to the Dunnock pattern end controls :in large measure for any
risk that Dunnock totals might have fallen with decline in ringer
interest in such a commor sedentary species.

An alternative socurce of dataz on historical neoulation trends is
the totals of nest record carcds subwitted for Ztock Coves cver the
years. Figure 11 nresents these in relaticen the -correspending annusl
arand tetal (zll spocies) of cards submitted tc the 270, thus
standardizing observer effort at nest fincding. “owever, the relative
totals for 1942 and 1943 Tay be ertificially hich becazuse of the
war-time Wood Pigeon Enquiry in those years. The ¥Wood Pigeon totals

=
o 8
have been excludesd from thne grend totals for the two years but 4t scors
likely that the concentration of effort onto ¥Wood Pi

e
boosted the totals of Stock Dove carés from similar habitat. For 19472,
for example, the 31 Stock Dove cards exceed even the total of Blackbhirad
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{44 cards) and Scna Thrush (41 cards}), thouch these are two Very comion
birds whose nests are found easily. Subject to these reservations
Figure 11 suggesis that Stock Dove numbers were relatively high at the
enc of the 1%40s but then decreased precipitously until about 1961,
since when their relative abundance has recoverecd more slowly.
Extrapolation of this trend suggests the species will not fully recover
its early abundance until about 1990 or slightly later if the 1942-43
cata are in fact unbiassed. The current relative abundance is about
half that of 195{ and one-third that of the 1%942-41 index.

The dzta presented in Figures 6-11 thus vary substantially in

heir assessment of the current (198l) position of Stock Dove
pulations In EBritain. 2all measures indicate that the pvopulation was
lztively high about 1949-50 and fell sharply through the next decade,

steady recovery since. 1t seems likely, though, that the nest

S totals used in Fiaure 11 over—estimate the garly oopulation.

g totals arez harder to assess for this sert of bias in view of
istorticns brought about by the war but their generzl implication
Stock Doves are now about 1.5 - 3.0 times are freguently rinqges
were oefere the war. An important boint common to 211 the cata
‘the nre... . Lopulation trend shows litt evidence of levellinn
(1} the species is now expanding Srevicusly

Gr recently expanded niche or (2)
erestimate the true population in
ion st that time was already decr
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o cs 2 orimarily lowland birds hut without a sharm

28 to altitude. The frequency of nest records decreased
leily with altitude according to the ecuation

= 10%8exp(-0.0612)

H (r = -0.898,48.£.=3,p2<0.001). Scne 96 per cent o

catec below 3UCm. This includcs a promortion of
ayil n war—time bunkers and other subterranean
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Draft ) ¥ Stock Dove zopulaticns Page i}
Tatle 3 nrov 19es a nore detailed breakdown of the major habitats
used for nesting by Stock Doves in Britain, urrlcultural nabitatg
&ccounted for the uajorlty of nests foung {41 rcer Cent) . Yoodlang
habitats of Various sorts Were much less Lrequant {15 per cent) and
were followed in turn by CDeén vegetation (G L cent), ceastal
babitats (6.2 PEL cent), ang parks ang az ka“S (4 Per cent) ., The
remaining nests (22 per ctent} were in 2 variety of hleElaneOUS

hablLats.

FH

For about haj the nests found on &dricultural lend no further
details of land use Were vrovided. Amonost the Cse for which
acriceltural Practice wae Specifiegd Pasture, arable, ang Tixed farmlandg
Were more or less ¢ ecgually common. Use of agricy ltural Duzlcinsc andg
ﬁrchards Was only One-third tg Cne—-half ag frequent s Use of thesge
three habitats. Rough Srazing weas Father infrecuently recorded,

t
{1

About half the woodlang nNests recorded wWere descrineg &S beinn ip
broaé—leavec woods, with mixed woodland in second place, Coriferpoys

-

Woode were_nelﬁtgvelv'1nfreouantly usad,

The onen veaetation nests were w=rinp marily in-U“S ecified fiala
vedetation, ip Many casesg probably more FIonerly codega to zn
driculturaj habitat of some sore. Aoorlsnd ana orecklang nNests were,
hOwever, notably frecuent,

nget _the Nests in coastal habitats the most frecuent coding wae
rock, sand, nlnnle) ;zobably better regarded zs
coastal’. After this group Nests on stacks ©r islands

e c Thonest, as 1Pht he expected. The low Lreﬁueﬂcv of cliffg ang
cf coastal builéing= SR3aest that the Dirds yere not porthU’"fl Given
to use 0f the Tocky habitats more CHLIBCtCriStIC of Rock Loves,

More than half the ne Cs5ts recorded frem nary 8né garden nabitets
Caéne frow Trivate Sardens, Probably re Iecu*nq a kiasg towards tne
Tecording of fuch nests,
Tennorzal chg ©A5€s in habitat distrihution
Althouch the vast majority of N2Sts were foung in rural sites the
Cronertion of nests inp Suburkan ang urban cites nNas variag over the
years (Figure 12) . Erior to 1850 fey Ye2rs saw more than aboetr 3 ner
Cent of the "esSts rencrteg from urnan and surburtan Sltes byt Fetween
1955 ang 1965 this FIOnortion seems te have rlsen, Sincsa then there
hag been - A0re or less Steady decrease in e relstive incidence cf
Uribzn Nesting (Figure 12) . S8ueh & pattern couig 2rise either thrcuah
an absglors increase in the numbers cf birds Nesting ip Suburban areas
Or becauszs of a deCreacna in thne gbsolute nNumbers of nirds nesting inp
rurzal sitac, If =irsg g Tural areas Survivesd lesg well or kreg less
SUCCesfully than thomn nesting in Suburban ana ursen areas the ~
- Lioo OF né 2ccocrded from surburbia would increage. For Stock
Figure 12 CCincides with the appearance of
iricultural land SRIgesting that the latter cffoct
ize of the rural PObulation of Stock Doves - was
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Figure 13 presenis data on the corresponcing trends within
individual habitats. Fewer than ten nests were available between 1944
and 1948 but samples of 51 nests for 1942 and of 90 nests for 1943
provice reascnable indications of habitat use wricr to 1950. Figure 13
shows that in areas decscribed as arable few Stock Dcve nests were
recorded from 1949 onwards until the late 1960s, when numbers there
rése, even theugh 16-15 per cent ¢f the 1942-43 nests ha" bezen fren
this habitat. 2 much larger sample of nests from areas described bv
the observer as aa r1cu1tural (RTC code 70y - and one whlcn undounteﬂlr
contains many nests from arable areas — reveals a hare ¢rop in nesting
there from 1349 o 1960, with a slow recovery thﬁrcuktur In areges
classified as pasture (2TC cole 72) the proporticon of nests found has,
if anything increased cetween 1949 and the late 1%6{s, decreacing
sharply thereafter as the provwortion of nests in arable and other
habitats recovered. This is con51steﬁt with the lighter vse of
orcganochlorines on masture than on arable 1an

2 similar increase holds for the Uroportlon cf nests found in
dlend (pure conifer woods excluded) , aaain refiecting the aksence of
ticide use there (Figure 13). The same eficct is probably alsc
1ind the high incidence of coastal nesting by Stock Doves between
3 and 1962. Fkeccrds of Stock Doves from stacxs and islands zlso
reased, though doing so slightly later than the rise in mainiand

habitats. One might well expect some delav on cffshore islands
1£f9renLlal dismersal is involved. It ig also worth noting that
increased use ¢©f cosstal habitats is an increase in absolute rate
use and not the result of a constant numbar of nests forming sz
ger proportion of the whole 2s use of agricultursl habitats
lined.
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This evidence as to c“anﬁing relative vse of habitats hasg
relevance to the continuation of the recent increase in Stock Dove
nopulation levels qoted above (Figure 4). Exn andina pownulations

frecuently colonize ondarv or tertiary haultctg of [Liutlvﬂlv 2Tele3 ¢
breecing success (‘rﬁtwell and Luces 19269) znd 2latively few voung may
be reared in ihese habitats to jein future breecinm ronulations., The
number ¢f different hakitats noted in the nest record camulies for each
year was strongly correlated with the number of nest record cards in

(..J

the samele, sccordina to the huuabl n

In il = 0.121 - 0.625% 1n % r = $.945, p<G.0G1
where # and M are numbers of nabitats and of cardez resvectivelv, and 1n
denotes the natural locarithn,  If % is correlated with nonpulation
level this relaticnsnin might imply that more habitats are psod for
nesting as the populztion increaszed. But @ commen statistical artefact
15 present in these data, in that a vopulation nermenently
(i.e. independent 5f nopulation mressure) diestributed amongst the
availeple habitats would ziso vield a greater count of habitat tvoes
under more intense samnling. To control for this 2o0ssibility the
annual nest record samples ¥ and their habitat counts 3 were adjuestod
te 103 cards per vear DY pro-rating N to 100 with & 0.629 exconent.

i.e.
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where 5 is the standard {sampling effort incependent) habitat count
This standard count - effectively of diversitv of nestinag habitat - is
plotted for 1942-198 in Figure 14. This dlverC1ty was initially low
but rose sha rply between 1950 and 1950 {implving croportionately more
of the birds then nested in formerly less favoured habitats - cf. the
recuced proporticn of the population on arable land at that time
(Figurs 13)) and then decreased again as agriculturzl habitats
re-filled with birdcs. Inspection of the Figure shows that habitat
diverszity has not yet fallen to hﬂ lowest levels prevailing in the
1240eg, thus indicating the populaticn has vet some distance to oo
before it has recovered to reach the levels of habitat scturatlon
{pcssibly incomplete) then prevailing. $ these date are derived only
from nest record cards for the Stock Dove alone these trencs arc less
likely to be biacsegd by such events as the Wood Pig Jecn Bnguiry. They
thus suggest e pcpulgtlon recovery from a 1950s Hesreas‘on rather than
8ny expansion into a creviously increased niche.

Summarizinag these results, it is clear that the r‘tcml\ Dove
population nesting in agricultural habitats fell sharply during the
pesticides era of the 195¢s, with the decrease more marked in aratle
areas than in pastures. buring this period vronortionately more of the
Stock Doves breedinc in Britain used subur San and urban habitats and
hebitzts such as wocdland and coastal sites ovtside the immediac
influence of aoricultural mractice. 1In scme ceases tlie numbers {2rd not
just vroporticns) of Stock Doves recorded from these habitats
"increzsed. The sul rsecuent recovery is not vet comnlete in respect of
the ird's distrinetion amongst the available hahitats.

BRIOEDING RICLOGY
dreeding season

A totel of 7Y% nest record cards permitted the calculation of
layins date for the first 2ag of the clutch to st least five Gavs
crecision. The earliest first eqaqg cate recorded was day 52 (21
Februarv) whilst the latest was day 286 (i3 Uctobzer). Figure 1% showsg
gﬂe diztributions of these laving dates within individual decades from

Y42 throuch 1980. within each distributicn there ic a suggestion of
three p2aks of ege layving each vear, at around day 110 (20 aonril), day
17¢ (1% June) anc fav 220 (8 Julv). These dates are Very apnroximate
given the 20 dav intervals of Figure 15, but would correspond to a nest
cycle ¢f about 40 deve. This is consistent with the soecies'
incebztion pericd of 156-1°7 dezys and nestling period of about 25-2§
davs. Inspection of the five cdistributions further suggests that the
nest cvcles may hove boen more distinct in earlicr years than thev are
now bDut thic could zs easilv reflect chenaging chcerver standards
{e.g. less intensive nest recerding over the whole of the nest season)
25 reiiect a real ticlogical phencmenon. -
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Figure 15 shows that asbout 83 over cent of z11 nests for which the
first eqy date of the clutch could be estapliched started laving
woelvedn wl@-April .8 che end of August. However, a3 small ?roporu*on
of nests began laving in late September or even in October in sope
years and these nests are likely to contain young up to six weeks late
i.e.  until early Hovember. Ringing recoveries also provide informati
on the length of the nestling period, in the form of date of ringina o
pulli lator recovered, The sample 1s biassed since the probab ility of
a nestling being reccvered varies with its eaq date (Murton 1966a) but
1s adeguate for the sresent purpose. Table 4 summarizes the ringinao
data for the 207 nestlings recovered from known rinqing dates (two
other nestlinags with inadequate data were omitted from the analyesis)
and confirme the extended breeding season. Youna of ringabkle age
(about 10 davs 0ld) were in the nest from late “zarch to mid-0ctober
With a 17 dey incubation period the earliest e5a5 must have been lai
about 1 March and the last young fiedged in the second half of QOcto,
& nesting spen of more than seven and a half monthes.

L rD

J')

Laying detes varied between habitats, wi
habitats having a shorter breeding season then in rural areas {Fioure
i6). The difference was largely due to the abserce of late nests in
suburban and urban areas (X =18.0, d.f.=4, P<OU.01). The pocssibilitv ¢
under-recording of nests from built-up aress should be borne in mind 2
a possible bias here, though the wmain drop in the Stock bove records
(Figure 108) occurred after cGay 180G (2% June), & very early date for
such 3 marked cessation of nest recording in these areas. One miontg
expect Stock Doves in rural sreas to continue hreeding later in the

th suburbarn and urban
i

!

year as the autumn cereal crops ceme available as a food sourco.

Figure 153 Qbowa* some variation as to the start of the breedina
season Dbetween decades but the variation was not mean yingful with the
scale of 010t*1ﬂr bseL in the diagram. Figure 17 shows how the date of
first eqg has variced betweoen 20-day periods each vear. Intercretation
ls made difficult bv low sample sizes before 1349 and acain between
1952 and 1363 but the five-vear moving averaces sugacst that the ctart
cf laying may have heen delayed (relctlve to otheor veasrs) between 1055
and 1965. Much the same patte is further zovarent in Figure 13 for
cate of rincing of nestlings. Tncse uat are not completely
indevpendent of the nest record data used for Fimnure 17 becaus sene
ringers complete nest reccrd cards for nﬁct“ at wrich they rino. 1In
accdition the rrooability of a Stock Dove nestlinc Surviving varies
seasonally (Xurton 15G6a) so the recoveries nrovide a biassed
gssessment of the timing of the breedinag scason. ?evertﬁeles the
aptearance 1in both c¢ata sets of the same delav in the breedinc seacons
during the late 1%50's strengthens the evidonce 'ECVlWeC by sach.
Figure 17 suggects that kbreeding seasong have now returned to their
normal timing.

The Lreeding ceason of Stock Doves varied with latitude, accoriin-
to analysis based on ringing recoveries (Table 5). Northern latitude
reccveries contained the lergest proporticn of zarly broocd recoveries
and the smallest pronortion of late brood reccverlies, with southern
latitude nests showing the opposite pattern. The latitudinal trend ic

oSt pronounced Iin respect of September-0October broods. This is tne
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reverse CI what might bz expected with northern arees warming later ip
Spring anc having later grain harvests. Again, though, the risk of
Pias throuch differentizl recovery rates at different times of vear
must be borne. in mind. Reference to Figure 2 shows that the
distribution of recoveries rmoved southward s during 1951-67 znd thus, on
the basis of Table 5, would induce a delay 1in hreﬂﬂlnd Season such as
recorded (Figure 17).

Clutch =ize

Table 6 summarizes the distribution of cluetch sizes determined
from the Stock Dove nest record cards and additionslly analyses ther L by
rural and suburban-urban habitat categories. ¢£s a2lrecady noted,
evidence for dump nesting was obtained in a number of reccrés
conseguently omitted from analysis. Dump laying is indicate; if tweo or
more esgs are lald in a2 nest on the same day or (les conclusively) if
additional eggs appear in =& nest some days after a norma1 laying

.Sequence nas been recorded (or inferred). It rerains DOSalu¢e,
however, for dumping to take nplace and not be detected in the checks
for these indicators. For example, three eqggs a““““rlﬂu at daily
intervals could be & genuine clutch of three but could alternatively be
due to two females laving into the one nest. As the vast majority of
Stock Dovecs 1ay only twe eggs (Table 6) records of clutches of three
ané cf four eags give cause for caution. Table & =uggests that

P

nronurLlcn*fﬁlv nore one-eqq clutches were detected for suburban ans
urban nests and that rural clutches were slightly lzraer, but neither
trenc is statistically significant (rurel nests versus =211 octhers

X =0.38,n.5.: suburka

n-urban nests versus al) others X =1.84,n.s.).

Tarle 7 sets out ecuivelent date in respect of the maximum nuzber
cf youno recorded in indivicdual nects. The column for zero young
includes cases where no visits were made during the nestlina stage ane
15 therefcre not &n indicator of nest failure. The distribution of
Brocc cournts acrosc @ll three habitats is rather cimilar (¥ =3.72,
d.£.=4,n.5.). RAbocut 40 Der cent ¢f all nests counted two yoeung and £-3
Der cgnt recorded onlyv one voung {hut may have had unhatched eaqgs on
the last visit paid to the nest by the observer). The various biasses
1nch“uce" into this table by inco mplete recording make the analvsis

isfactory as evidence of breeding success; 2 better
resented below {Table 2).

Table £ summariscs the relationchios vetwoen the number of YouUna
produced ané the cliutch size recorded fer the nest concernes. Clutches
of two egq:s nad the hichest success, with onlv 34 npor cent fai inT to
yield records of vounc. OFf the clutches recorded as of one ezg some 4G
wer cent subsecuentlv failed to vield records of =& restling.  lowever,
some cf these clutches were orobably of ''dumped'' czoes, rather than a
f0ll mreeding attemst. & Dreportion mav have heon of incomplets
clutches where laying was unduly prelonged. Among clutches of three
2Ggs some L2 per cent subsecuently feiled to vield recsrds of vouma and
among clutches cf four zome 85 per cent of the nestes so fziled. These
findings would he consistent with a cegree of dumn nesting., In this
analvsie, nsests inte which ©30s were laid zfter s delav greater than
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that approrriate for laying by a single femaie ware rejected before
analysis COTmEPCDd cherthelesc it was vwossible for some dumo ne
toc be included where the 2001t10na1 €gas appeared on daztes consist
with laying by a single female. (As clutches of four eggs were more
likely to be the result of two females laying than were clutches of
three the greater failure rate in the nests with the lerger clutch is
to be expected).
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en

t
t

Table 9 examines the success of clutches of different size on the
basis of their final recorced outcome. (Cbservers recorded the nest as
successful, fail=sgd a2t €29 stage, failed at nestling stage or failed to
unknown cause according to evidence available on the first visit after
egas or young disarneared €.9. predated eqo shells, fledglings ceen
nearby, etg). The conclusions are similar to those drawn from Table .
Clutches of two were rmost successful (17 per cent successfully fledqging
youndg, 8 wer cent of clutches of three eggs fledging voung). Cxcent in
clutches of two, failure at the €a3 stage was comrionest, as exnected on
the basis ¢f discuscion ebove. TFailure at the nestling staoge wags
similer in clutches of two ang in clutches of throe.

able 10 zxaevines the relative success of nects 1n different
haultaL according to the eventual anseSScht ¢I zuccess or failure
made by tne observer for indivicdual nests, £5ts in suburban-urban
environments were sllghhlv more likely to be recorded €5 successful
than were nests in rural areas (X =4.92,3.f .=1,P0,05),  The differencs
waes mainly <due to fzilure at the egy stage, with rura) nests being
nearly twice as likely to lose their €gg¢s than was the case in suburban
nests. Rursl nests were also 51131L1y more likely to lose_t?nlr youna
than were the nests in suburbia bot the differenco was relatively
smaller than at the e99 stzge,
Cluteh size in different habitats

Table 11 summarises the dlstribution of clutch cizes in habitats
of ¢ifferert tynes., The vast majority of 211 nests contained two enns,
anc at least 85 ner cont of the nests found in any habitat held a
ciutch of this size. Tt seems likely that clutches larger than this
were the result cf more than tne female laving into the same nesst.
Clutches of one we a lly rare, in most acsricultural hatitats
accounting for les 7@ cent of the total clutches gxanined, and
this was trus zlsc ir coastal habitats. 7In woodland of all
tyres, however, 1 one were relatﬁvely cre frecuent,
sugresting that ats ﬂlgrt Do 1@35 sztlsfactory as creeding
heritat, i in the form of incomolets
LLdLoies en the hebitats, cannot ke
comrletely

Table 12z zummaricesz the distribution of hrood cioa by different
hablitats, for those nests in which youna werec recorded 2t scme stace
during the secusrnce of ob server visits., O mzjor Sifferences between
the habitzt Cateqgiries as to the incidence of brocods of one, two or
three voung are avnparent. However, this znalvsiz is not by itself
conclusive cince s from which no YOUNG wera racorded at 21l ars
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excluded from this &nalysis. Table 13 exarinss the distributiorn of the
firal success codes recorded Dy the observers for nests in these
habitats. YNests on arable land were the most suecessful, with lé ¢
cent of the nests being recorded as successful. ’iixed farmland was
poorest in respect of breeding success of the various tvpes of habi
examined but this may have been an artefact of observer aCthlt £
the rzte of eqy failure and the rate of ne stiing failure on mixe a
Frr-ionfdiawere 23-373r to those recorded feor the other habitats
hooaland and coacstal habitats were generzally rather less succcscf;l

Stock Dove nests than were th e agricultureal habitsa ats, with egg failu
and nestling stage fzilure rates both running to higher values than w
the case in the main aaricultural habitats

4

942

easonal varizticns in breeding success

able 14 summarises the seasonal distribution of clutch sizes over
all thltaLS combined In all months clutches of two 2qas were
commonest but the frﬁouency of clutches of three 294s was highecst
the frequency of one eq9 lowest in July. These large clutches were
also relatively frecuent in the adjacent months of June and Aucust,
These months are therefore the months of maximun eaq nreduction but it
is not possible to distinguish from these data whether individual ZStock
Doves laid more per clutch in July or whether the frecuency of en
dumgping rose in month.

o R

ST

ct D
i

. Table 15 nresents similar information in resoect of the broo
sizes recorded in different nmonths (for nests for which young were
reccrded at some staae). Broods of two were always conmmorest but

proportion of single _Young records increased from iarch through lav,

decreased in June and rose again through Auaust. The only cases with
three voung in a 51w~1e nest were reccrded in June.,

Qurolementary éata on thare point is rrovided by Table 16 which
mreakdown of the brood cizes recorded for 181 of

the 2&7 nestlinas and subsequently recovered. Pistributions comnuted
from such rincing recoveries can he highlv bizssed if survival has
seasonzl or clutch size Gdependencies, so caution is needed in their
interpretation. Teverthe less, it is noteworthy that four of the five
recoveries from broods of three were from Juns nects, in line with
Tasole 10. PRecoveries from broods of cone vount were foy eand their
relative freauencyv within the time periods shown 4o nob differ

1cn1L1canL1v from the corresponding nest record card Gata of Table 1lu
(hahch-“a X o=1,640- June-July X =0.21; August-ictoher X =2,30;: all
n.s.). The ringing data are thus consistent with the nest recors ceto
desvite the nosciblie niagses of the forwer.
Breeding sucgess

Such data might =e taken to suggest that ®arch and June—Julv were

the most successful neriecs for producing vouna and this is confirmed

is
by the data orn individual hest success (Table 17). Nearly one nest in
9 Y

three in March wae recorded as successful in nroducin: suna but this
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properiicn had fallen substgrtlallv in ®ay (15 =e
again to peak once more in July (22 per cent): a
Zelatlvely unsuccessiul {12 per cent). Egg staas
therefore low at the two extremes of the breeding scason and were hiqn
in April zand May and again in July, prokb bably the vericds of maximum eng
predation activity. 1Inspection cf the rate of failure at the nes tlina
stace shows a sherp increase in failure rates between March and Anril
{(but ncte the small sample size for Merch) and a seasonal GCecline

oy
Fho
m oo
(R

thereafter until August when the rate increases snercvly cnce more. 2As
cerezl crops ripen turourb the summer one might expect to find the
birds increzsingly well abls to forage whllct attending nestlings
Temporal variation in breeding success

Figure 19 documents the pattern of breeding success ang failure
Oveor the weriod 1%47-1980.  Prior to 1950 sarnles were rather smzll and
Giily & tew, rather variable, vears are recorcied. DRBetween 1950 and 19060
nest success was rather low, generally in the reqion of 4-7 nar cont
but since about 1962 the proporticn of successful nests scers to have
risen stezdily. Fedjressing the untransformed nercentage success on
date gives 2 regrescion

S = 0G.355Y - 13.2¢¢ r=0.585, n=18, P<O.05
where 5 iz the Percentace of neste found to bhe succeczful and Y ig tha
date (62 for 1962, 62 for 1963, etc.). Fioure 19 thus sugaests that
nest success was rather low during the periocd 1952-1961 with a steedv
rFecovery therceafter.

Table 18 summarises breecing success and failore {Cue to various
causes) by decade and confirms this Dattern: between 1950 and 1959
nest succesc averased only 7.5 per cent, less than helf that of the
period 1247-49 when orcanocchlorine pesticides were not in use. The
decadal ficures show the Zubsecuent increase in nest success. Felsted
data frocm the ringing recoveries, in the form of deczdal brood size
distributicns for nestlings recoverad later (Fable 19) do not show this
trend. The table succests brood Slzes mav be slightliv more variable in
the last two decades than earlier, which wmight ho 2unacted if rather
more birds breed now than earlier and if dump lavine is now rather nore
frecuernt. As noted ecarlier {Figure 15), there i3 sorme evidence that
laying has become nore irregular latterly. AZalr, thoush, the nposszible
cources of izs in the use of recoveries here arz numerous.

Table 12 shows that the gharp & o0 in nest cuccezs around 1950 woa
associated with a cradrusling of egu failures ot thic tirme {from 3.7 to
17.1 per cert) ., rFailure tetes for the eqn staoce docreased zround 19¢4
but are still (in 1690y suistantially above 1G42-1%540G fiaourse {Tahls
1€) . Mest failures whiler YOUng wore 1in tne nect ang failures for
UnNkncwn rcasons elsc increcsed sharzly between 1550-1955 and fell nach
subsecuentlv. Figure 10 “IeSents the vercentanc of e55 failures and of
nestlins fzilures on zn annual bzels and shows the increase in ego
failure rate durins the sarly 1950«. Chanses in nestling fzilure rateos
are less marked but still &ovarent in this fioure. Althouch, as notea
above, nect success increased sionificently over the seriod BLZ-1800
there wes nc systezztic trang in average rate of nast failure over this
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period,
*hic conceals certain trends, for during the period 19(0-1280 hoth the
ailure rates shown in Figure 19 increased significaentlv: for 2qg
fal¢ure rates the analogcus regression equation to that above was

wher
For

sng -

1 Stoclk Dove populations Pace 1%
the percentage if anything rising (r = L.3l“, n.5.) . lLoweve

E = 0.104Y + £,731 r=0.477, n=18, n.z.

e E 1s the percentage 0f nests recorded as failing at egq stage.
fei

lures at nestli ng stzge the eguation obtained was
No= 0.308Y - 15,222 r=0.565%, n=1%2, ©{0.05

where N is the percentage of nests recorded as fziline at the nestling
stage
Dercentace of nests failing with the stage cof fallur UNKNewWn

{

r

However, these detailed trends were offset by a decrease in the

0.138, n.s.}. The pes 1b111ty of a recording biaz due to the

observers becoming more compmetent in their recording, so that

3
Proportions in mere of the nects failing ere recorded as such should be
berne in mind in intervreting these results.

Hest success and elm use

An alternative exvlznation of the recent trends just noted nicht
be 2 relationship between breeding success and the uso cf elm treces for
breeding. Elms were vszed for 292 {10.0 per cent) of the 2916 Stock
Dove nests analysed here. Rz this is a relativelv righ oronortion of
all nest sites any differentizl in nest success between elm znd other
nest sites would create a2 trend in average nest success a2s elm use
decreased with the gepread of Dutch elm disease Ficzure 20 ghows the
annual propertion of nects in elm trees Dmtwpon 1942 and 1980. The
1842-43 dates sugoests 3z 15-20 per cent incidence of elm nests st tnat
time but the oronorticn was low by 1950 and then increazsed steenly
‘through the earlv 1950s. By 1964 the proportion of 2ll nests in eolme
nad reached 24 per cent but it has since decreacsced to only 10 per cent
in 1980. Thus, the uce of elms has varied sus >stantially over the
Deriod reviewed but shows tre exvected decline cover the last decade.

Table 20 examines breecing success in relztion to eln and other
sites. Overall, there is no relationship between oly use ang nes
guccess or failure (¥ =04 .46, n.s.) but "there has heen significant
temporal variation in the ralationshlrC involved. Until about 1959
success and feilure were inderendent of nest-zite bLut Zdurina the 1960c

ims were significantly more llkelv to be successful than were nosts in
other sites (X =4,24, c.f.=1, P<0.0%), 1In the 1¢74s ang through 13&C
this pattern reversed. Examination of the lower part 0f Table 20 shows
no evidence of changes in the differential success of egt¢ and young
metween nest sites over the zeriod consigdere

Summerizing theszs restltz on breeding biology, Stock Doves have an
zxtended breeding szascon in Zritein, uartlcularly in rural areas.
seste In suburkan and urban zreas are nmere likelv to produce ycocung than
*re rvral nests and nects on arable 1cﬂ are more successiul on aversao
than rests in woodlans or in coasgtal sltes. ©Breeding success varios
seasonally, in rart derendent on latitode. During the 1950s a notable
jecrease in breeding success took vlace, n urtlcularly in arable and
nore intensively farmed habitats, and the breedi 1nG ccason shortened,
Durino the subszecuent tecovery elms were heavily veed for nesting and
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The reported causces of death are tabulated in Table 21. The nmost
comnon cause (which is mere likely, though not gianificantly so, to
happen to young birds) is shooting. Overall 71 per cent of deatns were
zttributed to this cazuse. This is probably &n under—estimate since
some of the 23 per cent 'found dead' catecory are lik ely te have die
irom shootina and without the cause being ascertaired when foung,
Accicents and predatiorn together account for on 1ly O per cent of all
recoveries,

Timing of mortelity

Figure 21 showc the monthly totals of veuna and of o0ld Stock Coves

recovered. The 'vyouna birds’ Category includes all nestlings up te the
start of their second August; the 'old birds! cztergory contains all
birds definitely older than this. A few individusls are omitted from
the nistogram as beinc of uncertzin age. Durina the first five months
of the breeding seacon shooting pressure 1g not as high as at other
times of the year (44 out of 71 adults: 62 nrer cc t} DLt is high for
the last part cf the breeding season (July, Auau a Sectember 27 out

C)‘\ rt "J

cf 33 adults: B2 mer cent). Of the total of G5

[ )] U} W

nd
t Stock Doves

nl
repcrted shot 72 {76 mer cent) had been xilled =2t szoTetinme during the
extended bresdina seescn. Such shooting creates a risk of eggs and
‘young of these birds heing left to nerish in the n=ct. Fiqure 22 shows
the cumulative frecuency diagram for mortallty to voung Stock Doves un
to the start of their second August of life ~llowance has been made
here fer those recover ries which can be exnfcteﬁ to be reported later
for hirds ringed in recent vears (ilzidans 1UY35). “arlv season,
mid—season and late treealng season nestlings are rlotted separatelv.
Rather heavy initial mortality experienced by the czrly broed
vouncsters durinn the late spring and early svmmer is fcllowed by &
T Limoed sur st until mid-winter. This merilod sees the oversll
mortality/survival from all three parts of the oreeding season running
at mech the same leval. It is vossible that lateor, in their second
summer of life, early - fledged voungsters fare better then those
rearec in the middie or later part of tre breeding sezson. First vear
survival rvates (un to lst Ruqust of the second vosr of life) are. about
40 per cent.
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Survival rate

Table 22 shows the mortality lattice for older birds and vieclded
survival estimates of 57.7 per cent on complete éata and 52.7 per cent

on incomplete datz (See Haldape (15558) for cCetails of 'c Prlete nd
"incomplete' analyses). The latter estimate is sensitive to the

possibility of one or two o0ld birds from the peried being recovered
later. The twe figures are not significantly nlfLerent frem the

estimate of 53 per cent made by Murton {196G6h) for th period up to
1564 (using both comnlete and incomplete data) . Trtﬂres+1n ly , the
additional two old (% znd 13 years rhq“ectlvaly) birds in tne convlete
cata used for the calculations here would completely zccount for the
4.7 per cent discrevancy between Murton's estimate znd the 57.7 ner
cent guoted above. Investigations of annual varietions in survival of

Stock Doves are imp 0051ble since the data are too sparse, EDven
COmulnlﬂq results by hzlf —-Cecade, which show sonme considerable

fferences (61 per cent in the best half-decade, 44 ey c¢ent in th
worst), sample sizes are tco small to show any siarificant differe
"The data are given in Table 23 for the period 19% L - 18706, The
survival ficures were highest in the ‘?'st and la weriocds. The fi
period included a time of high population level and the start ci the
decline in numbers, the last period was when recovery was well under
way. Annual or half-decadge figeres were not rroduced for the 1970s as
the allowance needed for birds al ready ringed but not yet recovered
make the figures even more speculative,

Cistant movements (more than 120 kileometres) zre unusuzl anonast
Stock Doves with only three birds ringed in Great Dritain moving thisg
fer (one within SBritain and one €acn to south-wost France ang
north—-east ophln} These zre plotted in Figure 23 zlong with the onlwv
two 3tock Doves rinasd abroad and racoverad in Dritain (one fronm
Finland and one fIOm the Netherlands). 211 five Dirds had been rinaed
25 nestlings. The soven movements of Stock Doves ringed as full STCWn
Sirds and recovered more than 25 kilometres awav within Britain are
clotted in Figure 24, Two were of exnmerimentallv transported birds
returning tc (or towarcs) the point of cacture. Of the other five
records three show southern winter movenents and two northern ones,

There are rather rore nesetling movements of ci-ilar distance.
Winter recoverics are plotted in Figure 25 and su-mer ones in Figure
26. Mo evideonce of oriented southward movement during the wintsr js
egpbarent. Inciead, the Dattern seems to indicate relativel; short
distance dispersal bv these hirds. Yourng Stock Doves thus constitute
the more mokile fracticn of the povulation. However, this Gisnmersal is
ratner limited: only 27 cf 205 nestlinis rinced ond recovered were
subscquently found wmore than 25 kilometres {rom thair birthrolace.
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The ana1y=es tresented hesre indicate that the Ttcck Dove
population in Britain hacs pacsed through three phasos: (1) & reriod of
egpparently relative stability between 1530 ang 1350 wut for wnich we
have rather poor inform iation (2) & period of severe nonpulatio
derressiocn ang reduced Dreeding success in the 1950=, ang {3) & periodg
of recovery from this devresscion, with the recovery anzarently still
(tc some extent) in pregress,

The evidence for the 15508 posulation crash is “uite substantial.
211 ringing indices eramined (Figures G- —~10)} and the nest recorc totals
{Figure 11) indicate =2 porvulation reduction et that time and the datea
on distrisution (Figures 1-3, Table i) 2lso woint to a contraction of
renge during this Perisd. Qur evidence indicates thnst nest SUCCesSsE was
Satly recuced at this time, narticularly because of increased eqq
failure but including some reduction in nestling success as well
{(Figure 12, Tabls 18) . evarbneleu_, it is aloo worth ncting the lowsr
survival rates for calch in the late 19505 and early 1S%60s (Table 23) .
such trends can obvi ously be attributed to the impact of ¢roancchlorine
residues on this seed-eating bird. This explanation is also in accord
#ith the fferential reduction in nest totals recorded from
3gricu1tural {esnecially arelle) habitats and increcssd renresentation
sf cocestal and woodland habitate (Ficure 13) znéd of cuburban and urban
rabitets (Figure 12). Anert from their direct cffccts on renroduction
1né-surv1val, crecanochlorine chemicals are likelv to interfere with ecan
>roduction most geverelvy at the start of tne breedine E€as0on, when
conditions may still he merziral for breeding. Such an cffect isg
‘onsistent with the delay in the nreeding season sunnested by Figures
7 and 18,

Severzl indicators (Tables 6-9) noint te the standars clutch cize
f two engs as belinoc the mecst suce essful. This is tvnical of doves hut
2sults In the runher of ure~01nu attempts ner scacon zeconing the
eterminant of annuyzl Droducti vlty, particularly when, as here, eng
“VEEes are the major chennel of fzilure (Table 29). Tho Stock Dove
Srrespondinaly has a very extended breesding S€a50n, with eggs or vounn
n the ne:zt from nernans late February through Octcher {(Figure 15,
eanle 4), These are, howvever, seasonal variaticns in breeding succecss:
srch and vuane=July annear to he the fost successful ronths for
resfing {(Tables 15-17) hi the causes ¢f nect failures vary scascnelly
lgo, enn loes Deina hig in Anril and Mav a: in July than 2t cther
iToo znidg nreztling lomae ind lowest between vav ans July (Table 17).

- alse ictitude (Tatle &) .

Stock Doves ars Precominantly lowland birds of earicultural and
ther vark-like hahitate (Tekles 2,3y, throuth 2 si~rificant prowortisn
D n2st record cards for the ztecies come fron woodland (but not
nifercus woodés). In keening with this, bDreedinn cuccess on arable
nd end in cther ciricultural habitat is generzllv Risher than in
bodiand ard coastal hahitats (Tables 11-13) . bpespice this, the
ncidence of eas losses ie Greeter in rurzal areas than in suburban anpd

rban areas. It is toszihle that re-nesting is cacier in rura] areas
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t;an in buillt-ur are secause of the greater sveilibility of sasds
L I i e o : ~ v ST ~ ; P N Y i o
%;;ou 1h tna]£:Z:, S0 that Cilrds can repeatedly nest until succeszful
cr.reoster 1574) It 1 not clear, though, whother the breedinag season
. 0 - - i '
in rural areas is nrolonaed relative te urban arsas (Figure 16) of
necessity, to ensure the birds produce encugh voung to renlace
themselves each vear, or orportunistically, to exnloit autumn cersal
crops available in rural but nct in urban arecas.,

Stgck Doves in Britsin zare clearly rather =zedentary, theouoh with
young birds movinﬂ more than adults (Figqures 24-26); there is little
1ntg§c§ange with birds from Continental Eurone (Figure 23). In such
conditions the si 0of the population is determined larcely bty the ﬁ
balance of birth “eath process. First year survival averaaes atout
20 per cent, zg vival ab cout 53-37 ter cent (Table 22), recuirin;
about three fleg for peopulation stabilitv. The maior
source of adult birés being shot, with a large
t
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il breeding seem to have ceclined in recent vears. Uhether this will
r

or
estrict the further recoverv of the population in any wav remzins to
e seen.
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Table 1. Region

Region

Southern England

Western England

fo

19L2-1949

(31.4)

Ut
O

25 {13.3)

Eastern England 76 (i0.4)
Korthern England 19 {(10.1}
Scotland 1 {0.5)
Yales g (h.2)
Totals 188

1

1950-1959
177 (30.8)
26 (4.5)
277 (48.2)
63 {11.0)
16 {(2.8)
15 (2.6)
574

1960-1965

101 (18.7)
122 (23.8)
158 (30.8)

103 (20.1)

1k {2.7)
15 {2.9)
513

1970-1979

258 (19.4)
278 (19.8)

177 (34.0)
280 {20.0)
48 (3.4)
61 {L.l)
1407

1 origisn of nest record cards reczived in different

1980

28

25

(16.8)

Tnis anglysis is based on all Stock Dove cards with nest-site data, irrespecilv

tency of the visit data.

The tota

inose analysed elsswhere in ths report.

s here tiaus do not tally wi

P
L

ot



Table 2.

and

Sites

Rural
Suburban
Trban

Other®

a2

Not ¢

Distribution of Stock Dove nests amongst rural, suburban

urvan sites.

Number {per cent)

2562 (87.9)

98 { 3.4)
1 ( 0.5)
242 { 8.2)

ategorised to rural/suburban/urban class by the observer
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Table 3

recoverac.

Mareh April May June July

Total 1 17 27 L1 L3

Percentage 0.5 8.2 13.0 19.8 20.8

Total number reccvered 207

August

E

21.3

Month of ringing of Stock Dove nestlings subseguently

September

29

1.0



Teble 4. Latitudinal waristion in seasonal distrib

birds ringed as nestlings and subseguently

Latitude

55.0+

54.0-31L.9
53.0-33.9
52.0-52.9
51.0-31.9

50.0-50.9

March-~

April

H %
5 23.3
1 .2
5 11.1
o C.0
2 L.9

May—
June

68

July-
August

N

7

/c

i2

Total




Tarie 5. Clutch size distribution in Stock Dove nests in variocus

habitet cetegories.

Habiiat 1 2 3 A ot
N % N % N Z N A
Rural 37 4.8 700 9.k 25 3.0 L 1.8 ' T
Suburban/urban Lo 1l 30 85.7 1 2.8 C 0.0 35
ther 1 2.9 32 9.1 1 2.9 0 0.0 3h
Total L2 752 25 4 8L3%




H

Table 6. Maximum numbsrs of young recorded in Sitcck Dove nests in

varicus habitats.

Number of young

Habitat 0 1 2 3

N % N % N % N %
Rural 1304 (50.9) 223 (8.7) 1032 (40.3) 3 (0.1)
Suburban-urban 63 (48.5) 7  (5.4) 58 (Lk.6) 2 {1.5)
Other 117 (54.2) 18 (8.3) 8¢ {37.0) 1 (0.5)

Total 1184 (51.2) 2,8 (B.5) 1170 (40.1) 6 (0.2)




Tahle 7. Stock Dove nesting-success in rurss ond in suburban-urban

a .. ; L. -
environoents during the 1950's and at piher tines.
1850-195G £11 other years
N (%) N ()
Nests successful Turael 39 { 6.83) 257 (12.91)
Suburban~urban 6 (28.57) L (35.38)

HNest failure Bural 232 {kC.63) 592  (29.73)

Suburban-urban 3 {2n.28) 19  (20.88)

Zzz stage Tailure Rural 96 (316.81) 25 (12.31)
Suburban-urban 1 ( h.76) & ( 6.59)

™,

Festling stage failure RBursl 57 ( 9.98) we  ( 7.48)

o

Suburban-urban 0 ( 0.00) 6 ( 6.59)

Uninown ouicone EBural 300 {52.34) 112 (57.36)

3vhurban-urban 12 (57.14) 62 (68.13)

ial z2s rurzl-suburban are

+ o

2 211 rural (or suburvan-urban) nests for the period.




Table 8.

Number

Total

of young

Number of young

N %

29 (69.0)
13 (31.6)
0 {0.0)

o (0.0)

L2

Clutch size

N %

262 (3L.b)
63 (8.3)
437 (57.3)

o (0.0)

762

25

produced from different clubtch siz:



Table 9 - Incidence of success and feilure in relation to clutch

size in Stock Dove. Percentages are given in bracketis.

Clutch size

Qutcome 1 2 3 4
Failure - unknown siage 4 ( 8.52) 65 ( 8.5) 1 ( &.0) 3 (21.4)
young stage 2 ((L.76) 107 (1L.0) 3 (12.0) 0 ( 0-0)
egg stage 12 {28.57) 99 (13.0) 8 (32.0) 5 (35.7)
Successful 0 (0.0) 129 (16.9) 2 { 8.0) 0 { 0.0)
Outcome unknown 2h (57.1h) 362 (L7.5) 11 (44.0) 6 {L2.8)

Total 42 762 25 1



Table 10. Nest success and failure in rural and suburban-urban

environments.

Rural Suburban-iysan {

N % N % N

Success 294 11.6 20 1L.5 21

Failure 82l 32.3 28 21.0 350 E

Egg stage 341 13.3 11 8.0 8 5.
Nestling stage 206 8.0 7 5.1 10 L.
411 stages 825 32.2 29 21.0 30 13,
Unknown ocutcome 14,2 56.3 89 6lab 165 76.

-2
:b for success versus failure = 9.75, 4.f. =, P<0.01




1 2
1 % N %

Agricultural

Arable 1 2.0 32 97.0

Pasture 1 2.2 L0 87.0

Mixed 1 2.7 35 9.6

Other iz 4.8 219 87.6
Woodland

Broadleaved 7 10.6 58_ 87.9

Coniferous/ L 7.7 L& 88.5

mixed

Unspecified 2 Eolp 28 90.3

Coastal 2 2.7 71 94.7

Other 12 4.7 233 92.1

i
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Table 12.

H

Doves in relation to nesting habitat.

Habiteat

Agricultural
Arabie
Pasture
Mixed
ther
Woodland
Broad-leavedS
Coniferous/mixed

Unspecified

Coastal

QOther

17
12

60

19
11

20

93

Number of -oung -ecor

18.6

16.9

. 7.0

22.5

18.6

N

L0

Variation in brood size {meximum ¢

oy

B8.2
793
84.0

8.3

8l.4

81.5

80.9

775

oung) in $

1.2

0.0

0.2



STOT

9

62T

GTT
T
(s

el
64T
ﬁmﬁ
T

Te2 0L

£°09 649
KARTS 6t
greg 69
199 9l
DA 9/
KT i
924 T6¢
909 6
014 ¢85
2*lq Gl
o N
alipogno
UM QL]

T*¢

gL

66
{01

0L

9*¢T
£:01
92T

09T

BEEB00NS 380N

*S9%TIEY ENCTIEA UL

A

4T

A

TOT
ot
ge

1¢

i

1442 Gle
G* 12 T
8*8¢ 09
gz Qe
AVAY ui
9°'6¢g gl
8¢t T4C
062 ah
67 64
L*92 G¢
o N
gsedeqs TIV

g

T°¢

g L

9*¢
96

0L

¢'6
g6
L*g
9%

o

edere FurTlsal

3% BJANTTIBJ 388y

ot

I

¢ ot

LAl

G°GT

¢°11
G

0°%L

042
91T
G* 6T
L7101

/
%

adeqgs ¥

2aNTTR] PUE €secong JUTTIFAU JO 22USPTOUT

o1 ENGBUTIB0STH
I8Y3.0
15 SPUBTST /8308 g
0¢ pUBTUTBY
TE3880Y
(T patJToadsup
TZ PEXTUL/ENOIB JTLO ]
¢ POAUST PROJY
PUBTROOM
00T aeyi0
CL DOXTH
le aangsed
i 0TqEaY
TRINYTNOTASY
N
& 1e3 TRy
j
€T 819l



Clutech size

Seasongl variztionm in cluteh

Mar.
B %
2 5.1
37 94.G
o 0.0
G 0.C
39

-

Apr.

N %

5 3.5
133 94.3

z 1.4

1 0.7
141

7
103 9
1

2

113

6.2
1.1
0.9

1.8

size

in Stock Doves

Jun.
N %
7 6.3
101 90.2
L 3.6
0 0.0
112

No%
1 1.1
79 87.8
$ 10.0
1 1.1
90

Aug.
N %
3 3.6
7h 8%.1
L!- 408
2 2.)1-
83



Table 15.

Seasonal distribution of meximum contents of young per nest

in Stock Doves.

Month

March
 april
May
June
July

August

10.5
13.8
20.0
10.4
1z.2

16.3

Number of young

N

9
76
Bl
72
72

2.

89.5
86.2
80.0
87.5
87-8
83.7

-

0.0

0.0

0.0

2.1

0.0

.0

38

10
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Table 6. Seasonal distribution of brood-gize for Stgoglk T

subseguently recovered.

Brood size
Period i z 3 Tc

N % N % N %

»

March-lay 2 (5.9} 32 (9.1) 0 (0.0} x
- June-July 5  (7.6) 37 (B6.4y L (6.1) €

August-Octoher L (6.6) 56 (91.8) 1 (1.6) 6.

Totzl 11 (6.8) 145  (90.1) 161

wn
~
AN
-
'.,,.J
o
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Table 17. Seasonal”variation in nest success in Stock Doves

March
N %
Successful 18 (31.0)
Failed
Egg stage 3 (5.2)
Nestliﬁg stage & ({56.9)
411 stages e (3.9)

30 (51.7)

Outcome unknown

April

N %
35 (19.7)

31 (17.4)
31 (17.4)
76 (25.8)
67 (37.6)

2k (15.2)

26 (16.4)
18 (11-4)
5k (21.2)

80 (50.6)

29 (15.9)

15
i3
41
76

(11.0)

(8.9)
(16.1)

(52.0)

July

28 (21

o {2
9 (
37 (14
63 (4%



Table 18.

Decade

13L2-45
1350-59
196069
1970-79
1280

Overall

Nest success of Stock Dove in.different decades

-

Tt

Faileda Successiu
At egg stage L% nestling stage All failures
N % N % N % N %
7 3.7 1z 6.3 28 14.7 28 14
i03 i7.% 57 9.5 2L2 40.2 L5 B
58 10.5 ' 32 5.8 L7 . 26.5 5C
174 12.3 109 Y L15 29.4 150 13
23 13.8 . 13 7.8 56 33.6 2L n
350 12.3 223 7.6 883 30.3 337 5

According to observer's final assessment of the success of the nes:

For

a further total of 1696 nests (58.2 per cent) no assessment wa: 51



Period

1509-1939
1940-1945
1956-1959
1960-1969

1570-1880

Totel

Table 19. Brood size distribution by decade derived from ringing

of nestling Stock Doves subsequently recovered.

N

o

= (= [N

Brood size

1
% N
(0.0) 15
(0.0) 15
(5.1) 37
(k.7) 26
(7.0) 52

2
%
(100.0)
(93.8)
(94.9)
(76.5)
(91.2)

(90.1)

\n

(0.0)
(6.2)
(0.0)
(8.8)
(2.8)

(3.1)

Total

Size no”

recoerdsd

L6
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Tehle Z1. Eeported recovery methods for rin

zed Stock Doves.

Age at recovery Up to 1 August of Older - Tnknown Total

second year

N % N % N % N %

Shot? 90 72.5 9%  69.8 12 70.6 197 73
Found dead’ 28 22.6 30 22.0 5 294 65 2
Accidents: .

Roed traffic i C.8 3 2.2 k

Railway 2 1.6 2

Wires 2 1.5 2

In buildings® 2 1.6 2 1.5 L1
Predation:

Cat 2 1.5 2 7

Doz 1 0.7 - i .

Sparrowhawk 1 C.8 1 -

Tawny Owl 3 0.7 1 o4
Totals 124 _136 17 297

Hecoveries for wnich the circumstances are whol

a . .- . ey . .
Two birus reporzed as 'hunted' and a single

bn 1, o - [ - v 4
Une young bird reportec as 'siarved' and leg
oldsr bird.

c

Tne two older birds were found in chimneys -

1y unlnown have been omitted.

from 2 cage trap are included

and ring oniy reported of one

poteniial breeding sites.

uq



Table 22. Nortality lattice for Stock Doves using August 1st as g+.r::

date of mortalityfyear- ; )
Year ringed * Total Age at death
1 2 3 & 5 6 7 8 9 1w 1
1913-66 88 37 26 10 6 4 1 - i 2 . .
(Complete datea)
1967 L B . . . . . . . : .
1968 5 -« . 1 . . . . . . . .
19469 " 2 xr . 1 . . e .
1970 3 i1 1 . . . . . . .
1871 7 & 1 . . . . . . .
1972 1 . . . .01 . . .
1973 2 i 1 . . . . .
1974 3 1 . . 1. 1
1375 L 2 X . 1 .
1976 6 L 1 . 1
1977 1 1 . . -
1578 2 . 2
1979 L L
Tetals for
1967-79 L6 23 1 1 5 1 1 - . . . . .
Lo Tutticeir covize 213 birds ringed as full-grown, cut of the nest, which have
survived throuszh one August 1st subsecuent to being ringed. It also incluces

tlings and which have survived past the August lst of their second

g5
1 d tTSLLT

L ]

for such birds the actual ringing year will bz on earlier

0
f

than thzt shown in the initizl column (1). For full-grewn birds the actusl year

of ringinz rune Irom, Tor example 1.5.70 to 31.7.71 for & bird entered as 1%71.

Survival estimzies ave as folliows:
mplete data 537.7% s.e.

3
Incompleie data 52.7% s.e. 6.0%




Teble 23.  Adult survival by haIf-decade between 1950-1970:

Total years Total birds

survived dying Annualﬁgsu;r'vi-
1950-1954 31 50 6
1955-1859 22 o1 51
1960-1964 1L 18 "
1965-1969 25 15 5

Pooled 89 7 56
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Figure 2a.

and including 1950,

Star marks centre of gravity of ringing sites (in degrees).

Areas of ringing of Stock Doves (all ages) nzrked up to

LNach areaz,

bounded by individual degree lines of lattitude and by even numbered lines

of longitude, covers an area of about 15,000 kn<.
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Pigure 2b, Areas of ringing of Stock Doves (al1 ages) from

1951 to 1967 inclusive,

The star marks the centre of gravity of ringing sites {in degrees). Each

area is bounded by individual lines of lattitude and by the even numbered lines

of longitude, each covers about 15,000 km2,




Figure 2C, ' Areas of ringing of Btock Doves {211 ages) from

1968 and later years.

The star marks the centre of gravity of ringing sites {in degrees). Each

rectangle is bounded by individual degree lines of lattitude and by even

numbered lines of longitude, each covers about 15,000 Kme.
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Figure 6. .. Fumber of pulli Stoey Doves ringeq annually -

jf 1000 pulli ringeq fationally 1931 tp 1980
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Figure 7.

25 o
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Annual ratlo Stock Dove to Tawny Owl pulli ringed 1931 to 1980
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Figure 8. Annual ratic Stock Dove to Woodpigeon vzﬂww ringed 1931 to 1980
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Figure 9, Annual ratio Stock Dove to Dunnook pulli ringed 19%1 to 1980
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Pigure 10, snnual ratio Stock Dove to Mistle Thrush pulli ringed 1931 ﬁo.ywmo
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Monthly recovery totals of Stock Doves from all causes and shot birds only.

OLD BIRIS

YOUNG BIRDS
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Cumulative frequency diagram of mon: ,T_.h_m._ow mortality to the end of July in their second year of

Stock Doves rir -ed as nestlings,
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Figure

23,

om\..\,u

Distant movements (over 120 km) of Stock

Doves involving Great Britain.,

4 Ringing mﬂ#m

0 Recovery gi
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Figure 24, Movements of Stock Doves ringed as fully-grown birds between

25 and 250 kilometres within Britain & Ireland.

RIKGED Jummer: . Winter: O il

i ) Two birds transported to
FQZE“»‘I. PUAVOSEURE - B ¥i v R p

! ¢~ %k Winter: W release point.



Pigure 25, Movements of young Stock Doves (ringed as nestlings or juveniles)

between 25 and 250 kilometres within Britzin & Ireland;

recoveries made during winter {October - Iﬁarch).

Q Summer ringing site

% ¥inter recovery site — first winter unless figure given
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Figure 26m

Movements of young Stock Doves (ringed as nestlings or juveniles)
between 25 and 250 kilometres wi“hi- ®ritain & Jrelazae

recoveries made during summer (April - 'September).

-

@ summer ringing site
Y Summer recovery site - same summer unless figure given
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