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Capsule Apparent survival rates of Yellow Wagtails breeding in abandoned fields in Russia are determined
by previous breeding success.
Aims To examine apparent survival and its link to previous breeding success in Yellow Wagtails breeding in
abandoned fields in the Vologda region, northern European Russia.
Methods We ringed and measured apparent survival of Yellow Wagtails at two abandoned agricultural
sites over eight years (2005–2012). We modelled the impact of age, nest stage, and time of season on
daily nest survival rates.
Results Predation was the main cause of nest failure. Nest daily survival rate was highest at the beginning of
the breeding season. Overall nest survival probability was 0.40± 0.02. Adult apparent survival after
successful breeding was 0.42± 0.06 and after unsuccessful breeding this was 0.13± 0.06.
Conclusion Reproductive success can be regarded as the crucial demographic parameter of the local
Yellow Wagtail population in northern European Russia. Apparent survival after successful breeding is
significantly higher than after unsuccessful breeding, because unsuccessful breeders probably move to
new breeding sites the following year. High adult survival may be particularly important to Yellow
Wagtail population dynamics in the study region, because second breeding attempts are apparently
unusual.

Over the last few decades, many species of farmland birds

have declined in Western Europe. This has been caused

mainly by a decrease in the diversification of the

landscape linked to the elimination of uncultivated

areas and agricultural intensification (Smart et al.
2000, Orłowski 2005, Donald et al. 2006, Wretenberg

et al. 2007). In contrast, in Eastern Europe, political

and economic transformation has often caused the

degradation of agriculture and the appearance of a

large number of abandoned fields. These processes

affect birds breeding on farmland with some species

positively affected and others negatively affected

(Dombrowski & Golawski 2002; Orłowski 2005,

Tryjanowski et al. 2011).
In order to identify the environmental changes

responsible for variable population trends in farmland,

it is useful first to determine the demographic

mechanisms through which they may have acted

(Siriwardena et al. 1998). Demographic parameters

responsible for changes in population size are

fecundity, survival probability, and dispersal probability

(Cilimburg et al. 2002, Anders & Marshall 2005).

Because breeding dispersal is difficult to document,

permanent emigration and mortality are usually not

distinguished in estimates of passerine survival

(Cilimburg et al. 2002, Gilroy et al. 2012). In lieu of a

workable solution to this problem, it has become usual

to report survival estimates using the term ‘apparent

survival’, so incorporating a simple acknowledgment of

the uncertainty associated with permanent emigration.

Apparent survival probability is defined as the

probability that an individual alive at time t survives
to time t + 1 and does not permanently emigrate from

the study area between time t and t + 1 (Lebreton et al.
1992). Thus, variation in factors influencing dispersal

decisions also influence variation in apparent survival

estimates (Doligez & Pärt 2008). Breeding dispersal,

survival, and future reproduction may all depend on

current reproduction. For example, in passerine birds,

unsuccessful breeders disperse more frequently than
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successful ones (Haas 1998, Sedgwick 2004, Pasinelli

et al. 2007). Hence, reproductive success plays a

central role in the dynamics of a local population,

both directly and indirectly (Schaub & Von

Hirschheydt 2009).

In this study, we explored the relationship between

reproductive success and apparent survival of Yellow

Wagtails Motacilla flava in the Vologda region of

northern European Russia. The Yellow Wagtail is one

of the species which has declined rapidly in Western

Europe (Tryjanowski & Bajczyk 1999, Wilson &

Vickery 2005, Kirby et al. 2012). The causes of its

decline remain unclear, although changes in the

management of grassland breeding habitats may be

important (Tryjanowski & Bajczyk 1999, Wilson &

Vickery 2004), as well as the effects of soil degradation

on prey availability (Gilroy et al. 2008). In England,

there has probably been a significant shift in habitat

use by Yellow Wagtails, with a decreasing proportion

breeding in grassland and higher proportion on arable

land (Wilson & Vickery 2005, Gilroy et al. 2010). In
the north of European Russia, until the end of last

century, Yellow Wagtails bred mainly in humid

meadows and mossy bogs, and cases of breeding in

arable land were infrequent (Malchevsky & Pukinsky

1983, Shitikov 2000). However, recent degradation of

agriculture in the region has caused the appearance of

a large number of abandoned fields, which have

become used by Yellow Wagtails.

The demographic parameters of the Yellow Wagtail’s

life history on arable land in Western Europe have

been extensively studied. There is extensive

information on its breeding success on different types

of grasslands (Paulsen 1993, Flyckt 1999, Bradbury &

Bradter 2004) and arable land (Stiebel 1997, Morris &

Gilroy 2008, Gilroy et al. 2010, Kirby et al. 2012), but
there are few data on the survival rate of adult birds.

True survival of adult Yellow Wagtails in Great

Britain, according to ring recovery data, is 0.53 ± 0.03

(Siriwardena et al. 1998).
We ringed and measured the apparent survival rate of

Yellow Wagtails in abandoned agricultural fields at two

sites over eight years (2005–2012).We constructed a

multistate model in which the states reflect different

classes of reproductive success. This model allowed

testing of whether apparent survival was affected by

current reproductive success. We also tested whether

this relationship differed between sex classes and study

sites. For one of the study sites, where sample size was

greatest, we modelled the impact of age and time of

season on daily nest survival rates. Finally, we

described the main factors determining the

reproductive success of Yellow Wagtails on abandoned

fields.

METHODS

Study sites

The research was carried out in the ‘Russky Sever’

National Park, located in the north-west of the

European part of Russia in the Kirillov district of the

Vologda region in 2005–2012. The study was carried

out at two sites: Topornya (N 59°46′, E 38°22′) and

Chistii Dor (N 60°09′; E 38°22′), located 43 km from

each other. The study plot in Chistii Dor is a 20-ha

humid grass–forb meadow overgrown with osier bushes

(Salix sp.). Before the degradation of agriculture in the

mid-1990s, this meadow was used for mowing and

grazing. On the one side, the study plot borders

coniferous and small-leaved forest, and on the other

side, it is surrounded by fields of spring crops and flax

with a total area of about 160 ha. Grassland occurs

only in small isolated patches within 0.1–1 km of the

study plot, with a total area of 4–5 ha. In Chistii Dor,

Yellow Wagtails inhabited only meadows (Shitikov

et al. 2012b). Spring sown crops (wheat, oats) and

perennial grasses (Cock’s-foot Dactylis glomerata and

Meadow Fescue Festuca pratensis) were dominant at

the Topornya study site (400 ha) before the beginning

of our research. After 2005, abandoned fields occupied

more than 90% of the study site. Abandoned fields

were covered with ruderal vegetation (Corn Sow

Thistle Sonchus arvensis, Mugwort Artemisia vulgaris,
Field Thistle Cirsium setosum, Cow Parsley Anthriscus
sylvestris, Musk Thistle Carduus nutans, and Couch

Grass Elytrigia repens). In Topornya, Yellow Wagtails

bred throughout the study site but most of the nests

(up to 90% in some years) were concentrated in one of

the abandoned fields (80 ha).

Field methods

Each year, field work started in Topornya on the 15–

25th of May and lasted until the 20–21st of July. In

Chistii Dor, field work was carried out in three time

periods (Shitikov et al. 2012b). The first period was

one to two days between the end of May and the

beginning of June, the second period was five to seven

days in mid-June, and the third period was one to

three days in the beginning of July.
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Nests were located by observing the behaviour of adult

birds and systematically searching all suitable nesting

habitat throughout the season. In total, 112 nests of

Yellow Wagtail were found. Since 2007 in Topornya,

nests were visited every two to three days except when

near to the expected hatching and fledging date, when

they were checked on alternate days. During each nest

check, we recorded the presence or absence of adults,

the number of eggs or nestlings, and, if appropriate,

the developmental stage of the nestlings. Nestlings

were ringed with an aluminium ring on one tarsus and

a plastic colour ring on the other at an age of

approximately five to nine days. All nestlings of a

given year were ringed using the same colour. In

Topornya before 2007, and in Chistii Dor, we

monitored the fates of nests only. We considered a

nest as successful if it produced at least one fledgling.

Observations of individually marked young and adult

birds were used to detect the fates of nests at both

study sites. If a nest was found empty around the

expected time of fledging, we confirmed successful

breeding by locating the fledglings and observing

parents carrying food and engaged in defensive

behaviour. The nest was considered unsuccessful if its

contents disappeared or adult birds did not appear near

the nest for two or more control visits in a row. For

unsuccessful nests, we noted any probable cause of

destruction based on characteristic signs (an

abandoned nest, unsuccessful because of weather,

destroyed by predators, etc.).

Adults were captured with automatic spring traps or

mist nets set near nests and were ringed with

aluminium rings and individual combinations of colour

plastic rings. Spring traps were used only on nests with

nestlings aged five days or more. Adult birds returning

the year after ringing were recognized by individual

combinations of colour plastic rings with 12×

binoculars. In Chistii Dor, colour marked birds were

found by searching the 20-ha study plot and other

small (4 ha or less) meadows within a radius of 0.5 km

around the study plot. In Topornya, ringed Wagtails

were observed throughout the study site (400 ha).

Juveniles that returned to breed were caught again and

given individual colour combinations. Some adults

were recaptured and re-ringed too if it was necessary

(i.e. where plastic rings were discoloured or lost).

For the nests found after clutch completion, first-egg

dates (FEDs) were calculated from hatching date or

nestling age, using the formula: FED = hatch date− 13

− clutch size + 1. Then, we calculated the mean nest

initiation date. This estimate may be biased if not

adjusted for nests that failed before they were found.

Therefore, we used the Horvitz–Thompson estimator

described by Dinsmore et al. (2002). This method uses

the top nest survival model (see below) to calculate

the probability of nest survival. By dividing the

observed frequency of each nest type by this

probability, we can estimate how many other nests

might have been initiated on the same day but failed

before they were found. We applied this approach to

each nest in the sample and used the expected number

of nest initiations as our corrected estimate of mean

initiation date. We took the 17th day after the first

egg was laid as the hatching date.

Nest survival analysis

Potential causes of variation in nest survival were

examined with the program MARK 7.0 (Dinsmore et al.
2002, Dinsmore & Dinsmore 2007). This approach

requires the following assumptions: (1) nest ages are

correctly determined, (2) nest fates are known with

certainty, (3) investigator disturbance does not

influence nest survival, and (4) nest fates are

independent. For nests with uncertain fates we only

used nest information up to the last date the nest was

confirmed active and then denoted the nest as

successful over that period. If there was uncertainty in

nest age or if survival was influenced by human

disturbance, then the nest was not used in the analysis.

To calculate daily survival rates (DSRs), we used data

from 73 nests of known age that were found in 2007–

2012 at the Topornya study site. Nests were monitored

over 803 exposure days.

We expected DSRs for nests of Yellow Wagtails to

vary with respect to nest age, nest stage (incubating or

nestling), or date. We used information-theoretic

methods (Anderson et al. 1994) to evaluate candidate

models that explained variation in daily nest survival.

In addition to a model that assumed constant daily

survival, we considered models that included (1) a

linear, quadratic, or cubic effect of age; (2) either a

linear or quadratic effect of date; (3) a categorical year

effect; and (4) all combinations with age, date, and

year effects (Grant et al. 2005). We used a logit link

function for all models. There is currently no suitable

goodness-of-fit test for nest survival models in MARK

(Dinsmore & Dinsmore 2007), and therefore, we have

not used one here. We used Akaike’s information

criterion for small samples (AICc) to rank candidate

models. We constructed a confidence set of the models
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and considered models with δAICc≤ 2 to be well

supported by the data. Although model averaging can

be useful to represent variable uncertainty, we chose

not to use it here because it would have meant

averaging across models with quadratic and cubic terms.

We used the logistic regression equation from the best

model to estimate nest survival. To compute overall nest

survival, we calculated the survival rate for each nest

initiation date for the whole nest period as a product

of 27 (assuming 4 days egg laying, 13 days incubation,

and 10 days nestling period) consecutive daily nest

survival rates (Shaffer & Thompson 2007). Then, we

calculated survival of all nests as a weighted average of

the individual period survival rates. We used the

expected number of nest initiations for each date

obtained by a Horvitz–Thompson estimator (Dinsmore

et al. 2002) as a weighting variable (Shaffer &

Thompson 2007).

Adult apparent survival analysis

We used multistate mark–recapture models in program

MARK to estimate adult survival probabilities. We used

a multistate framework because it permits the

estimation of survival probabilities specific to states

which may change for individuals from one year to the

next and, thus, cannot be incorporated within a

traditional Cormack–Jolly–Seber encounter history

(White et al. 2006). In our study, individuals were

assigned to one of two states (successful or unsuccessful

breeders). No ringed birds were seen that had not been

ringed or seen in the previous year and the recapture

probability was constant in all models. First, we

examined support for various components of the

transition parameter (the probability that an adult that

reproduced successfully in year t, reproduces

successfully in year t + 1), given that it is alive and in

the study area in year t + 1, when the recapture

probability was constant and survival probability varied

by sex, site, and breeding success. In a second step, we

modelled the survival probability using the constant

recapture probability and the transition probability

obtained from the first step. We performed a goodness-

of-fit test for global multistate models (Pradel et al.
2003) with program U-CARE (Choquet et al. 2009): this
was not significant (χ2 = 2.7, df = 15, P = 0.97)

indicating that the model fitted the data adequately.

RESULTS

Abundance

The numbers of breeding Yellow Wagtails at our study

sites were not high and varied from 5 to 23 pairs in

Topornya and from 1 to 7 pairs in Chistii Dor (Table

1). In Topornya, numbers increased during the period

of our research (Kendal τ = 0.78, P < 0.01). In Chistii

Dor, abundance was constant until 2008, but Yellow

Wagtails disappeared after unsuccessful breeding in

that year (Shitikov et al. 2012b) and did not reappear

until 2012.

Breeding performance

The earliest FED was the 13th of May and the latest, the

26th of June (adjusted mean date was the 1st of June).

Every year most clutches were started during the ten

days after the very first nests were initiated (Fig. 1).

There were from 4 to 7 eggs in a complete clutch,

5.65 ± 0.08 on average (n = 57, not including

replacement broods). Clutch size did not vary

significantly over the study period (Kruskal–Wallis

test: H = 6.5, P = 0.26). All Wagtails at our study sites

had only one successful nest attempt per year. We

observed 21 unsuccessful pairs of Yellow Wagtails in

which at least one adult was ringed. Replacement

clutches were found for eight of them. Replacement

clutch size was 4.88 ± 0.23 (n = 8). Note that we could

have overlooked some cases of renesting because most

adults from nests depredated at the incubation stage

nests were unringed.

Nest survival

From 2005 to 2012, we observed the fate of 103 nests in

total, 57 of them were successful and 46 were

unsuccessful. In 29 cases the reason for failure was

depredation, 6 nests were abandoned without visible

Table 1. Numbers of breeding Yellow Wagtails at the two study sites.

Year

Numbers of breeding pairs

Topornya Chistii Dor

2005 5 7
2006 6 5
2007 10 7
2008 9 7
2009 12 1
2010 11 0
2011 19 0
2012 16 (23a) 2

aWith an unpaired male.
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reasons, 5 nests perished because of ploughing for fire

breaks, and 6 nests were abandoned after capture and

ringing of adults. In most cases we could not identify

predators, but we observed the destruction of some

nests by Hen Harrier Circus cyaneus, Short-eared Owl

Asio flammeus, and Common European Adder Vipera
berus.
DSR analysis included data from 73 nests of Yellow

Wagtail at the Topornya study site, which were

observed during 803 days in total (see Methods). The

best model included nest stage (eggs or nestlings) and

a quadratic function of the day of the season providing

strong evidence that these variables were influential in

determining nest survival in this population (Table 2).

DSR was highest at the beginning of the breeding

season, when most of the nests were at the egg-laying

stage or at the beginning of incubation. Then DSR

decreased reaching the lowest level by the last week of

June before increasing again at the beginning of July

(Fig. 2). The overall nest survival probability estimated

from the best nest survival model was 0.40 ± 0.02.

Juvenile and adult apparent survival

Only 4 males returned the following year from 264

ringed nestlings (194 in Topornya and 70 in Chistii

Dor). A single female, ringed in 2008 at Chistii Dor as

a nestling, was accidentally found 14 km east of its

birthplace (Shitikov et al. 2012b). From 67 marked

adult Yellow Wagtails (35 males and 32 females), 11

males and 8 females returned the following years, 12 of

them returned only the following year, 5 birds returned

two years in a row, 1 female returned three years in a

row, and 1 male returned four years in a row.

Model selection showed that adult apparent survival

differed between individuals with successful and

unsuccessful breeding the previous year. Selection

probability of the effect of breeding success (total

AICc weight) was 0.98 (Table 3). Using the best

model, apparent survival after successful breeding was

0.42 ± 0.06 (95% CI 0.31, 0.53) but for unsuccessful

breeders apparent survival rate was only 0.13 ± 0.06

(95% CI 0.05, 0.29). Apparent survival rate depended

on study site (AIC weight = 0.40). Apparent survival

of successful breeders was higher in Chistii Dor (0.50

± 0.1, 95% CI 0.32, 0.68) than in Topornya (0.37 ±

0.07, 95% CI 0.24, 0.52). In contrast, apparent

Figure 1. Distribution of first-egg dates (FEDs).

Table 2. Summary of model selection results for nest survival of
Yellow Wagtails in 2007–2012.

Model Delta AICc AICc weights K Deviance

Stage+ T2 0 0.91 6 170.4
Age3+ T2 6.84 0.03 6 177.3
Age3+ T 8.42 0.01 5 180.9
Age2 8.96 0.01 3 185.5
Stage+ T 9.02 0.01 5 181.5
Age3 10.20 0.01 4 184.7
Age+ T2 10.29 0.01 4 184.8
Age3+ T 10.40 0.01 5 182.8
Stage 11.25 0.00 4 185.7
Age2+ T2 12.31 0.00 5 184.7
Age+ T 12.75 0.00 3 189.2
Age2+ T 12.93 0.00 4 187.4
Constant survival 13.86 0.00 1 194.4
Age 13.95 0.00 2 192.5
T2 14.49 0.00 3 191.0
Year + Age3 14.65 0.00 9 178.9
Year + Age3 + T 15.73 0.00 10 178.0
T 15.85 0.00 2 194.4
Year 20.22 0.00 6 190.6

Figure 2. Changes in daily nest survival across breeding season
estimated from the model Stage+ T2. Dashed lines represent 95%
confidence intervals for the DSR.
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survival of unsuccessful breeders in Topornya was 0.16 ±

0.07 (95% CI 0.06, 0.36) but in Chistii Dor this was zero

(i.e. unsuccessful breeders did not return to the study site

at all). Sex of Yellow Wagtails also slightly influenced

apparent survival (AIC weight = 0.19). Among

unsuccessful breeders, male survival was less (0.07 ±

0.06, 95% CI 0, 0.37) than female survival (0.17 ±

0.09, 95% CI 0.05, 0.40). Recapture probability was

equal to one at both study sites. The estimated

probability to reproduce successfully (the transition

probability) was constant for both classes of

reproductive success, both sexes and both sites (0.45 ±

0.09, 95% CI 0.3, 0.62; Table 4).

DISCUSSION

Clutch size and number of nesting attempts

Our research highlights some important differences from

previous studies, and in particular an important feature

of Yellow Wagtails breeding on abandoned fields in

the ‘Russky Sever’ National Park is only one successful

brood per year. Two successive nesting attempts in a

season is one of the key adaptations of the Yellow

Wagtail for nesting on arable lands in Western Europe

(Gilroy et al. 2010, Kirby et al. 2012), and this is

associated with a mid-season nesting habitat shift

(Stiebel 1997, Gilroy et al. 2010, Kragten 2011), where

initial and late broods are made in different habitats.

One brood per year may be partly compensated for by

the size of clutch. Mean clutch size in our study was

larger than in Western and Central Europe (Mason &

Lyczynski 1980, Kirby et al. 2012) and comparable

with data from Scandinavia (Paulsen 1993, Flyckt

1999). Bell (1996) described a cline of increasing

clutch size for Yellow Wagtails across the species range

from south to north, with an increase of about one egg

per 19° of latitude through Europe. The mean clutch

size in our region (5.67) was larger than that predicted

by Bell’s (1996) model from Western Asia/Eastern

Europe (predicted 5.28) and less than that predicted

by a model from Western Europe (predicted 6.08).

Nest survival

Predation is the main cause of nesting failure for most

songbirds (Ricklefs 1969, Martin 1992). The potential

positive effects of agricultural land abandonment on

populations may be obscured by increasing risk of

predation (Tryjanowski et al. 2011). At our study site

ground-situated nests could be destroyed by a wide

range of predators (Shitikov et al. 2012a). Besides

those predator species which were seen directly at a

Yellow Wagtail nest (Hen Harrier, Short-eared Owl,

and Common Viper), crows (Hooded Crow Corvus
cornix, Jackdaw Corvus monedula, Chough Corvus
frugilegus, and Magpie Pica pica) and carnivorous

mammals (domestic dogs and cats, mustelids) may also

play an important role in nest destruction.

Our results showed that DSRs of Yellow Wagtail nests

were strongly dependent on nest stage: nests with

nestlings were depredated more often than nests with

eggs (Fig. 3). The differences in DSRs for nests at

different periods of the breeding season, as a rule, can

probably be explained by their different detectability to

predators: during the nestling period, nests may attract

greater attention because of begging nestlings and

frequent movements to and from the nest by foraging

adults (Martin et al. 2000). DSR was high at the

beginning of breeding season, and then it declined

Table 3. Summary of model selection results for adult apparent
survival of Yellow Wagtails in 2007–2012.

Modela Delta AICc AICc weight K Deviance

ɸsuccess 0.00 0.31 4 88.0
ɸsuccess + site 0.09 0.30 5 85.9
ɸsuccess*site 1.26 0.17 6 84.8
ɸsuccess + sex 1.53 0.15 5 87.3
ɸsuccess*sex 3.56 0.05 6 87.1
ɸconst 7.46 0.01 3 97.6
ɸsite 8.63 0.00 4 96.6
ɸsuccess*site*sex 9.21 0.00 10 83.2
ɸyear 9.42 0.00 9 85.9
ɸsex 9.45 0.00 4 97.5
ɸsuccess + year 9.94 0.00 10 83.9
General model 23.68 0.00 5 109.5

aThe recapture (p) and transition (ψ) probabilities were constant for all
models (see Methods).

Table 4. Summary of model selection results for the transition
probability.

Modela Delta AICc AICc weights K Deviance

ψconstant 0.00 0.51 10 83.2
ψsuccess 2.48 0.15 11 83.2
ψsex 2.49 0.15 11 83.2
ψsite 2.52 0.14 11 83.2
ψsuccess*sex 5.93 0.03 13 81.4
ψsite*sex 7.31 0.01 13 82.8
ψsuccess*site 7.68 0.01 13 83.1
ψsuccess*site*sex 17.02 0.00 17 81.3

aThe recapture probability (p) was constant and survival probability (φ)
varied by sex, sites, and class of reproductive success (see Methods).
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towards the end of June and returned to initial values in

July. Fledglings successfully left either early nests in the

first half of June or late nests: nests in the middle of

the breeding season were usually depredated. In

contrast, there were no inter-annual fluctuations in

breeding success for Yellow Wagtail. Overall

reproductive success in our region was slightly less than

that reported by Kirby et al. (2012) for the Yellow

Wagtails breeding in wheat fields in Great Britain

(49% for early nests and 85% for late ones) and much

more than the success on arable lands in Germany

(Stiebel 1997) and Great Britain (Gilroy et al. 2010).
Current reproductive success may be independent of

previous reproductive success, or it may depend on it.

The latter is to be expected if there are strong individual

differences in the reproductive performance or if

breeding success changes with age. In contrast, random

changes among classes of reproductive success can be

expected if reproductive success is mainly determined by

environmental effects (Schaub & Von Hirschheydt

2009). In our study, the transition probability for classes

of reproductive success obtained from a multistate

capture–recapture model was 0.45 ± 0.09. Therefore,

current reproductive success of Yellow Wagtail was not

likely to be dependent on previous reproductive success.

Apparent survival

Our results show that the reproductive success of Yellow

Wagtails has a strong impact on their adult apparent

survival. This result is similar to that obtained for many

passerines (Haas 1998, Sedgwick 2004, Schaub & Von

Hirschheydt 2009, Schaub et al. 2011). Apparent

survival of successful breeders in Chistii Dor (0.5 ± 0.1)

was slightly higher than that in Topornya (0.37 ±

0.07). Differences in apparent survival at our sites may

be explained by the isolated position of the study site in

Chistii Dor (Shitikov et al. 2012b). The estimates of

apparent survival we obtained for successful breeders in

Chistii Dor are similar to the estimates of true survival

of adult Yellow Wagtails in arable fields in Great

Britain (0.53 ± 0.03) (Siriwardena et al. 1998). The

isolated position of the Chistii Dor study site may limit

breeding dispersal and so the estimates of apparent

survival for successful breeders on this study site may

indicate the true survival rate estimate. In Topornya,

the local population of Yellow Wagtail is not as isolated

and apparent survival estimates may be more influenced

by emigration. Unsuccessful breeders emigrated from

both study sites with a high probability that is reflected

in low apparent survival. In Chistii Dor, unsuccessful

breeders did not return at all (apparent survival rate was

zero). After unsuccessful breeding in 2008, the local

population in Chistii Dor virtually disappeared

(Shitikov et al. 2012b).
Apparent survival rate for males was slightly less than

that for females for both classes of reproductive success.

This is counter to female-biased dispersal that has been

observed in some passerines after unsuccessful breeding

(Bollinger & Gavin 1989, Schaub & Von Hirschheydt

2009). Drost’s (1948) five-year ringing study on

Helgoland, Germany, showed that females of Yellow

Wagtails returned in nearly equal proportions to males.

Renner & McCaffery (2008) at Cape Romanzof,

Alaska, had high apparent survival of adult males of

the Eastern Yellow Wagtail Motacilla tschutschensis but
adult females did not return to the study area (i.e.

apparent survival was zero). Thus, sex-biased dispersal

and survival of Yellow Wagtails is variable and requires

further investigation.

Apparent survival of juveniles was extremely low: less

than 2% of Wagtails ringed as nestlings returned to both

study sites. Clearly, a population with such low juvenile

annual survival rate would be destined for rapid

extinction and so a better explanation of low juvenile

apparent survival may be high rates of natal dispersal.

Thus, apparent survival rates of YellowWagtails using

abandoned fields of the north of European Russia are

determined by previous breeding success and so their

tendency to change breeding sites between years.

Apparent survival after successful breeding was

significantly higher than after unsuccessful breeding.

Therefore, predation was the main factor limiting two

important life history traits – reproductive success and

Figure 3. Changes in daily nest survival across the 27-day nest cycle
(for nests initiated on the 1st of June) estimated from the model Stage
+ T2. Dashed lines represent 95% confidence intervals for the DSR.
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site fidelity (dispersal). Overall high adult survival may

be important in the study region for population

persistence, where second breeding attempts are

apparently unusual.
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