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INTRODUCTION 

Predation is a common case of reproduction failure (e.g. 
Ricklefs 1969, Martin 1993, Thompson 2007) and it 
strongly influences overall breeding performance in birds 
(Skutch 1949, Lack 1966). In particular, open ground 
nests and freely foraging precocial chicks are exposed to 

potential predators (Starck & Ricklefs 1998, Bennett & 
Owens 2002), and predation impacts the population 
dynamics of shorebirds (Evans & Pienkowski 1984, Bennett 
& Owens 2002, Colwell 2010). Although there is much 
data on nest predation in shorebirds, large gaps in geo-
graphic coverage still remain (Kubelka et al. 2018). 

research paper Wader Study 126(2): 142–150. doi:10.18194/ws.00153

Keywords 

Charadrii 

Charadrius alexandrinus 

Glareola nordmanni 

Himantopus himantopus 

nest scrape reuse 

Recurvirostra avosetta 

Russia 

waders

Nest predation is a common cause of breeding failure with direct consequences 
for the regulation of bird populations. Recently concerns have been raised about 
increased nest predation in populations of shorebirds. At the same time some 
large gaps in geographic coverage of studies on nest predation have been iden-
tified. To extend our knowledge on nest predation rates for previously unexplored 
areas, we investigated shorebird colonies at steppe lakes near Astrakhan (Russia) 
during 10 days in May 2017. We also studied solitary nesting Kentish Plover 
Charadrius alexandrinus during 2006–2009 and 2016–2018 at Elton Lake in the 
Volgograd region, 300 km north of Astrakhan. The pilot data in Astrakhan indicate 
exceptionally high daily nest predation rates (0.106) in 59 nests of seven shorebird 
species at five localities. Focussing on the three most abundant species, 96% of 
Black-winged Pratincole Glareola nordmanni, 92% of Black-winged Stilt Himan-
topus himantopus and 98% of Pied Avocet Recurvirostra avosetta nests were pre-
dated. For Kentish Plover at Elton Lake, similarly high daily (0.131) and total (98%) 
nest predation rates (28 nests) were found. Our results suggest that shorebirds 
breeding in natural steppe lakes could experience exceptionally high nest pre-
dation rates, but our sample sizes were low. Further studies from this region are 
needed to find out whether the high nest predation rates we found were sea-
sonally or locally restricted anomalies, or whether it is a widespread phenomenon 
with possible consequences for the population dynamics of shorebirds in this 
region.
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A better understanding of the causes and consequences 
of predation rates is even more important now, in a 
rapidly changing world (Tylianakis et al. 2008, Gilg et al. 
2012, Scheffers et al. 2016), especially in the light of 
current concerns about increasing nest predation rates in 
Europe (Roodbergen et al. 2012), North America (Munro 
2017) and the northern temperate and Arctic regions 
(Kubelka et al. 2018). In this article, we present the first 
quantitative pilot data on nest predation in shorebirds 
breeding at steppe lakes in the Astrakhan and Volgograd 
regions of Russia. 

METHODS 

Study area and data collection 

In the Astrakhan steppe region (Russia), VK, JM, VZ and 
MF collected data during 15–24 May 2017 at five sites 
(Fig. 1, Table 1). In the Volgograd region (Russia), AI 
collected data during May and/or June 2006–2009 and 
2016–2018 at Elton Lake.  
Four sites in the Astrakhan region were natural steppe 
lakes differing in salinity, with the vegetation being sparser 
and shorter near the salt lakes, and one site was located at 
the bottom of an empty artificial reservoir, containing 
fresh water pools and sparse reeds. The countryside 
around all the sites was open steppe, largely used for 
extensive grazing of livestock, with occasional villages, 
farms and irrigated fields. We found no evidence of direct 
human persecution of breeding birds at any locality and 
no direct evidence of disturbance by livestock or domestic 
dogs. However, as herds of livestock are present, they 
probably occasionally disturb breeding birds. Generally, 
birds were breeding on the banks around the lakes up to 
30 m from the lake shore. However, at Promyslovka East 
the colony of shorebirds and terns was on an island; in 

Promyslovka South one colony of shorebirds and terns 
was on the lake bank, but the second was on an island 
200 m away. The distance between neighbouring nests of 
shorebirds or terns was generally 2–10 m, rarely 10–50 
m. The distance between the five sites ranged from 9 to 
125 km (Fig. 1). 

Elton Lake in the Volgograd region, 300 km north of 
Astrakhan (Fig. 1, Table 1), consisted of the extensive 
sandy/muddy bottom of a dry saline lake, with scattered 
encrustations of salt and sparse dead vegetation. Kentish 
Plover Charadrius alexandrinus in this study area are 
solitary breeders, but infrequently breed among other 
species of shorebird. No disturbance by people or domestic 
animals was observed.  

We scanned for evidence of nesting with telescopes or 
binoculars and then located nests by searching the area 
in teams of 1–4 people. We took GPS coordinates for 
every nest and placed a small wooden popsicle (lolly) 
stick 1.5 m from each nest to help relocate nests. We esti-
mated the day of the start of incubation for each nest 
with a known sequence of egg-laying or by using the 
flotation method (van Paassen et al. 1984) adjusted to 
species-specific incubation periods (Myhrvold et al. 2015). 
While visiting nests in the Astrakhan region, we also 
took egg measurements (length, width) to the nearest 
0.05 mm using a vernier calliper, as few such data exist 
for the area.  

We visited 87 nests (81%) repeatedly and determined the 
fate of each nest. We recorded four possible outcomes: 1) 
nest survived the observation period; 2) hatched – chicks 
are present or nest is empty and flattened due to chick 
presence with numerous tiny egg-shell fragments remaining 
in the bottom lining of the nest scrape from the hatching 
process (Green et al. 1987); 3) depredated – missing eggs 

Fig. 1. Location of the study areas in the Russian steppes. The northern study area is Elton Lake in the Volgograd region. 
The southern study area consists of five sites in the Astrakhan region (inset).
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prior to the expected hatching date or presence of remnants 
of predated eggs, which are typically larger than fragments 
of hatched eggs; or 4) abandoned – unattended clutches 
with no incubation progress on consecutive visits. We 
did not detect any cause of nest failure other than predation 
(e.g. flooding, trampling or agriculture machinery). The 
21 nests found during the last visit to the study area were 
not included in the nest predation analysis, as their 
exposure time was zero. At each nest visit, we checked 
for changes of breeding pair. In Astrakhan we also followed 
the fate of tern nests that were present in the shorebird 
colonies. Finally, we noted potential nest predators that 
were incidentally encountered in both the colonies and 
the wider countryside. 

Nest predation rates 

We calculated two measures of nest predation. First, fol-
lowing Mayfield (1961, 1975), we calculated the daily 
nest predation rate which was defined as the number of 
predated nests divided by the sum of exposure times of 
all nests in days. This provided values standardized among 
species and locations (Ricklefs 1969). We also calculated 
daily nest predation rates separately for each species at 
each location, and  calculated standard errors and 95% 
confidence intervals following Johnson (1979).  

Second, we calculated the total nest predation rate as 1 – 
((1 – daily nest predation rate)nesting period; expressed as a 
percentage), where nesting period is the total length of 
the egg-laying and incubation period in days for a particular 
species (Mayfield 1961, 1975), representing the period 
during which a nest with eggs is exposed to potential 
predators. Since the egg-laying and incubation period 
varies between species, the total nest predation rate gives 

species-specific nest predation rate (mean percentage of 
nests being predated in a particular population; Kulesza 
1990, Stutchbury & Morton 2001). We extracted egg-
laying and incubation periods from Myhrvold et al. (2015). 

The exposure time for nests which survived was defined 
as the number of days from the day of finding to the day 
of the last visit (e.g. 16 May and 24 May = 24 – 16 = 8 
days of exposure); for nests which hatched, the day of 
finding to the known or predicted day of hatching; and 
for depredated nests, the day of finding to the midpoint 
between the last positive and the first negative visit to the 
nest. Only complete nest depredations were included in 
the predated nests category (partial egg loss was omitted). 
Four nests were abandoned, probably as a result of partial 
egg-predation prior to our first visit, and were omitted 
from the nest predation calculations.  

RESULTS 

We found 80 nests of seven shorebird species in six 
breeding colonies at five sites in the Astrakhan region 
(Table 1). Egg measurements and the estimated start 
dates of clutch incubation were obtained for 78 nests 
(Table 2) and species- and locality-specific daily and total 
nest predation rates were calculated for 59 nests (Tables 3 
& 4). Some sample sizes are small, and thus those nest 
predation values have a high uncertainty. However, total 
nest predation rates were consistently high (>75% total 
nest predation) for all populations of shorebirds with 
sample sizes of four or more nests (Table 4). Daily nest 
predation was also high for all localities with the exception 
of Promyslovka East, where only three nests of Pied 
Avocet Recurvirostra avosetta were monitored for a short 

Table 1. Description of study sites with shorebirds nests in the Astrakhan study area (locality 1–5), and one site at Elton 
Lake in the Volgograd area.

Locality Habitat Location  
(lat, lon)

Area of 
breeding 
 site (ha)

Distance to  
the nearest 
village (km)

n colonies n species n nests

Reservoir fresh water 
marshland

46°42'53''N, 
47°38'43''E 1 11 1 2 5

Promyslovka 
South salt lake 45°39'05''N, 

47°06'31''E 9 8 2 6 48

Liman brackish/ 
salt lake

45°45'23''N, 
47°15'50''E 2 2 1 2 12

Lineynaya fresh water  
lake

46°16'15''N, 
47°28'48''E 2 4 1 4 12

Promyslovka 
East salt lake 45°40'44''N, 

47°12'59''E 1 5 1 1 3

Elton Lake bottom of  
salt lake

49°12'14"N, 
46°39'36"E 340 15 0 1 28
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Table 2. Estimated start dates of clutch incubation from 1 January (e.g. 121 = 1 May, 151 = 31 May) and egg 
measurements of the shorebird nests found in the Astrakhan region (note that only beginning of the breeding season 
was covered).

Species
Incubation start Egg length (mm) Egg width (mm)

n  
eggs

n  
nests

Mean SD Range Mean SD Range Mean SD Range

Black-winged 
Pratincole Glareola 
nordmanni

139.2 4.0 129–145 31.97 1.23 29.2–34.2 24.70 0.89 22.8–26.4 61 25

Pied Avocet 
Recurvirostra 
avosetta

137.7 5.0 126–144 51.20 2.04 47.5–55.4 35.08 0.93 33.1–37.1 46 15

Black-winged Stilt 
Himantopus 
himantopus

136.8 2.7 131–145 43.77 1.95 39.0–48.0 31.10 1.12 28.5–33.5 107 29

Kentish Plover 
Charadrius 
alexandrinus

137.0 1.0 136–138 32.28 0.69 31.6–33.6 22.51 0.41 21.8–23.1 9 3

Little Ringed  
Plover  
Charadrius dubius

131.3 2.1 129–133 29.23 0.79 27.7–30.3 22.21 0.42 21.5–22.7 10 3

Northern Lapwing 
Vanellus vanellus 128.5 4.9 125–132 45.07 1.79 43.8–47.1 33.50 0.31 33.2–33.8 3 2

Common  
Redshank  
Tringa totanus

137.0 – 137 43.94 0.85 43.1–45.0 29.58 0.13 29.5–29.8 4 1

Table 3. Daily nest predation rates at the five study sites with breeding shorebirds in the Astrakhan region. Below, data 
are summarized for two nest location types: island and mainland. Cases where the 95% CI of nest predation rates 
excluded zero are in bold.

Locality Daily nest 
predation SE 95% CI n predated 

nests
Exposure 

(days) n nests n species

Reservoir 0.133 0.072 -0.010–0.277 3 22.5 4 2

Promyslovka 
South 0.133 0.029 0.075–0.192 18 135 34 6

Liman 0.050 0.034 -0.018–0.118 2 40 9 1

Lineynaya 0.063 0.043 -0.023–0.148 2 32 9 4

Promyslovka 
East 0 – – 0 6 3 1

Island nests 0.154 0.071 0.012–0.295 4 26 10 2

Mainland 
nests 0.100 0.021 0.059–0.142 21 209.5 49 7

All nests 
combined 0.106 0.020 0.066–0.146 25 235.5 59 7
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time (Table 3). For Common Tern Sterna hirundo breeding 
in the same two colonies at Promyslovka South, daily 
nest predation was 0.091 ± SE 0.043 (95% CI 0.005–
0.177) and the total nest predation was 91% (exposure = 
44 days; 4 of 11 total nests were depredated).  

For the 28 nests of Kentish Plover followed at Elton Lake 
in the Volgograd region during 2006–2009 and 2016–
2018, total nest predation rates were constantly high, 
99% and 98% respectively (Table 5). 

In the Astrakhan region, we recorded one incidence of 
Red Fox Vulpes vulpes directly searching in the breeding 
colony, and observed Western Marsh Harrier Circus 

aeruginosus and Hooded Crow Corvus cornix in the 
immediate vicinity of nesting shorebirds several times. 
We also saw Eurasian Magpie Pica pica, Rook Corvus 
frugilegus, Western Jackdaw Corvus monedula and Mon-
tagu’s Harrier Circus pygargus in the surrounding landscape 
up to 1 km from the breeding localities. However, we 
could not track possible nocturnal predators. We observed 
domestic dogs Canis lupus familiaris on several occasions, 
but only in the company of people and away from the 
breeding localities.  

We recorded an interspecific nest scrape reuse in shorebirds 
once: in the nest scrape of Black-winged Stilt Himantopus 
himantopus at Liman (Table 1) that had three eggs, we 

Table 4. Daily and total nest predation rates for seven shorebirds species at five localities in the Astrakhan region. Cases 
where the 95% CI of nest predation rates excluded zero are in bold.

Species Locality Daily nest 
predation SE 95% CI

Total nest 
predation 

(%)

n  
predated 

nests

Exposure 
(days)

n  
nests

Black-winged 
Pratincole 
Glareola 
nordmanni

Promyslovka 
South 0.150 0.056 0.038–0.262 96.7 6 40 10

Reservoir 0.222 0.139 -0.056–0.500 99.5 2 9 2

Lineynaya 0 – – 0 0 8 2

Pied Avocet 
Recurvirostra 
avosetta

Promyslovka 
South 0.143 0.076 -0.009–0.295 98.6 3 21 6

Lineynaya 0.500 – – 100.0 1 2 1

Promyslovka 
East 0 – – 0 0 6 3

Black-winged 
Stilt 
Himantopus 
himantopus

Promyslovka 
South 0.136 0.048 0.040–0.232 98.3 7 51.5 13

Liman 0.050 0.034 -0.018–0.118 75.9 2 40 9

Lineynaya 0 – – 0 0 16 4

Kentish Plover 
Charadrius 
alexandrinus

Promyslovka 
South 0.174 0.112 -0.050–0.397 99.6 2 11.5 3

Little Ringed 
Plover 
Charadrius 
dubius

Reservoir 0.074 0.071 -0.068–0.216 88.8 1 13.5 2

Lineynaya 0 – – 0 0 4 1

Northern 
Lapwing 
Vanellus 
vanellus

Promyslovka 
South 0 – – 0 0 5 1

Lineynaya 0.500 – – 100.0 1 2 1

Common 
Redshank 
Tringa totanus

Promyslovka 
South 0 – – 0 0 6 1
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found two fresh eggs of Black-winged Pratincole Glareola 
nordmanni on the subsequent visit five days later. 

Tracks or searching behaviour of Red Fox, Eurasian 
Magpie and Caspian Gull Larus cachinnans were observed 
near predated nests at Elton Lake in the Volgograd region, 
suggesting these species were depredating shorebirds. 
Further potential predators observed in the area included 
Corsac Fox Vulpes corsac, Wolf Canis lupus, European 
Badger Meles meles, Wild Boar Sus scrofa, Western Marsh 
Harrier, Pallas’s Gull Larus ichthyaetus and Hooded Crow. 

DISCUSSION 

We report potentially high nest predation rates for shore-
birds breeding at steppe lakes in the Astrakhan and Vol-
gograd regions in Russia. The total nest predation rate of 
92–98% for the most abundant shorebird species suggests 
that very low numbers of chicks of Black-winged Pratincole, 
Black-winged Stilt, Pied Avocet and Kentish Plover would 
have hatched from the nests we checked. However, note 
that during this pilot study the field work in Astrakhan 
took place over only 10 days at the beginning of the 
breeding season and these species can lay replacement 
clutches after nest loss (Cramp & Simmons 1983).  

High nest predation rates over several breeding seasons 
are likely to have a detrimental effect on species population 
dynamics (Evans & Pienkowski 1984, Colwell 2010), but 
so far population trends do not reflect high predation 
rates. Currently, the population trend for Black-winged 
Pratincole is slightly decreasing (BirdLife International 
2015) or stable (Mischenko 2017) in European Russia. 
Kentish Plover is decreasing or fluctuating in numbers 
(BirdLife International 2015), Black-winged Stilt is slightly 
increasing (BirdLife International 2015, Mischenko 2017), 
and Pied Avocet has stable or fluctuating populations 
(BirdLife International 2015, Mischenko 2017). 

The majority of reported nest predation values in shorebird 
studies globally are lower than reported in this study 
(Kubelka et al. 2018). Nest predation rates in the same 
order of magnitude as we found (0.085–0.201 daily nest 
predation and 92.3–99.7% total nest predation) have been 
recorded only 10 times in 237 studies of shorebirds 
around the world, including several Russian populations 
(Kubelka et al. 2018). Therefore it could be insightful to 

compare our results to regional patterns. Despite a general 
lack of nest predation data from the Caspian Sea region, 
our data from the Astrakhan and Volgograd regions can 
be compared with a few other studies. Sociable Lapwing 
Vanellus gregarius, breeding in steppe habitats near Kor-
galzhyn and Pavlodar in northeast Kazakhstan, experienced 
lower total nest predation rates of 51% and 71%, respec-
tively (Watson et al. 2006, Sheldon et al. 2013, P. Donald, 
R. Sheldon pers. comm.). From numbers of breeding 
adults and fledged juveniles of Black-winged Pratincole 
in the same colonies reported by Kamp et al. (2009) for 
Northeast Kazakhstan in 2006 and 2007, it appears that 
nest predation during that study had to be much lower 
than we found. Our reported mean nest predation rates 
are unusually high, but given the small sample sizes, 
associated high uncertainty of mean values and short 
study period, more studies are needed for better under-
standing of nest predation patterns in the steppes around 
the Caspian Sea. 

Without detailed knowledge of nest predation rates and 
predator abundance, we are unable to fully explain the 
high nest predation rates found in this study. During our 
fieldwork, we encountered signs of nest predation by 
mammals as well as by birds. According to Green et al. 
(1987) the combined effect of multiple predator species 
can lead to high predation rates. Disturbance due to the 
nest visits can also lead to predation. However, in the 
Astrakhan region, on the first visit to the breeding grounds 
we often found signs of depredation that had occurred 
prior our visit; therefore, we suggest that our short 
presence in the colonies should not have significantly 
affected nest predation rates.  

In the light of our study in the Astrakhan region, it is 
interesting to review potential changes in predator densities 
and alternative prey, which has been reported for Western 
Europe (MacDonald & Bolton 2008, Roodbergen et al. 
2012). Indeed, there was a 9% increase in estimated Red 
Fox abundance over two years in the Astrakhan region 
(12,500 in 2008, 12,700 in 2009 and 13,600 in 2010; 
Zvolinskiy et al. 2016). However, Zvolinskiy et al. (2016) 
also reported a strong decline of foxes after 2010 which 
they were unable to explain. Two other mammalian 
predators, Wolf and Golden Jackal Canis aureus appear 
to have increased in numbers in the Astrakhan region 

Table 5. Daily and total nest predation rates for Kentish Plover Charadrius alexandrinus at Elton lake in the Volgograd 
region.

Period Daily nest 
predation SE 95% CI Total nest 

predation (%)
n predated 

nests
Exposure 

(days)
n  

nests

2006–2009 0.141 0.058 0.024–0.258 98.8 5 35.5 12

2016–2018 0.119 0.050 0.019–0.219 97.5 5 42 16

2006–2018 0.129 0.038 0.053–0.205 98.2 10 77.5 28
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(Zvolinskiy et al. 2016). Also, Belik & Lebedeva (2004) 
reported increased predation pressure from corvids in 
the Species Action Plan for Black-winged Pratincole. Fur-
thermore, Kamp et al. (2009) suggested that ‘foxes’ and 
‘hedgehogs’ are important nest predators of pratincoles, 
and that nest predation by small carnivores increased in 
a year with a low abundance of voles. Importantly, recently 
recognized changes in periodicity and abundance of voles 
across temperate Europe (Bierman et al. 2006, Cornulier 
et al. 2013) could also occur further east and could 
negatively influence the breeding performance of steppe 
birds on a wide scale. A strong connection between vole 
abundance and steppe bird population productivity – 
being higher in years with more voles – could work in 
steppe grasslands, analogous to the well-established rela-
tionship in the Arctic tundra between shorebirds and 
lemmings (e.g. Meltofte et al. 2007, Aharon-Rotman et 
al. 2014, McKinnon et al. 2014). We encourage further 
studies to investigate this possible relationship. 

In the Astrakhan region, some shorebirds breed in 
Common and Little Tern Sternula albifrons colonies under 
the so-called ‘protective umbrella’ of a more-aggressive 
species (e.g. Haemig 2001, Quinn & Ueta 2008, Sládeček 
et al. 2014). However, this interspecific breeding association 
seemed to be ineffective for the shorebirds in the small 
sample of two tern colonies we studied; indeed 91% of 
the Common Tern nests were depredated. Contrary to 
our expectation, nest predation appeared to be higher on 
islands than the banks of the lakes, which were more 
accessible for potential predators. However, again this 
may be a result of the low sample size. 

The egg measurements we took were similar to those 
reported for the former Soviet Union (Dement’ev & 
Gladkov 1969). As far as we are aware, the interspecific 
nest scrape reuse, when a Black-winged Pratincole took 
over the depredated nest scrape of a Black-winged Stilt, 
has not previously been reported. However, such behaviour 
has been recorded in colonies where several species are 
breeding in close proximity (Kubelka et al. 2014). High 
and rapid depredation could increase availability of vacant 
nest scrapes and promote nest scrape reuse behaviour. 

The main limitations of our study are the short period of 
data collection in the Astrakhan region and the small 
sample sizes in both regions, leading to uncertainty in 
estimates of nest predation rates. It is possible that there 
was exceptionally high nest predation in the Astrakhan 
region in 2017; data from more seasons is required to 
rule out this possibility. Moreover, we covered only the 
start of the breeding season, which may experience higher 
nest predation rates compared to the later part of the 
breeding season (Pienkowski 1984, Alberico et al. 1991, 
Kubelka & Šálek 2013, Reneerkens et al. 2016). However, 
no significant seasonal differences in nest predation or 
even opposite trends have also been reported (Dyrcz et 
al. 1981, Ottvall 2005, MacDonald & Bolton 2008, Kosz-
tolányi et al. 2009, Weiser et al. 2017). Therefore, more 
extensive datasets covering an entire breeding season in 
the Astrakhan region are needed. Given this geographical 

knowledge gap, we encourage researchers to focus on 
shorebird nest success and to monitor other ecological 
and demographic parameters in this region. 

Our findings suggest that breeding shorebirds in steppe 
landscapes in the temperate region could currently suffer 
high nest predation rates with possible negative conse-
quences for these shorebird populations. Whether our 
pilot study represents an exception or fits into the broader 
pattern of nest predation in the Eurasian steppes remains 
to be investigated. 
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