VOGELWELT 136: 75-87 (2016) 75

Recent population status and trends of Corncrakes Crex crex

in Europe

Kees Koffijberg, Caspar Hallman, Oskars Keis$s & Norbert Schiffer

Koffijberg, K., C. Hallmann, O. Kei$s & N. Schiffer 2016: Recent population status and trends
of Corncrakes Crex crex in Europe. Vogelwelt 136: 75 - 87.

In the mid-1990s, thriving Corncrake populations were discovered in many eastern European
countries, leading also to downlisting the species on the global and European Red Lists. The
collapse of collective farming systems provided the species with excellent breeding opportunities,
and possibly as a result of movements from these eastern populations, also the relict populations
in many western European countries are assumed to have benefited from this development. On
the far western and southern fringes of the European breeding range, most populations have
continued to decrease until recently, often associated with contraction of the national breeding
range. However, in Scotland (UK) numbers increased steadily since the beginning of conserva-
tion measures in the mid-1990s, up to a plateau level from 2007 onwards.

A review of national breeding bird data shows that between countries distinct patterns exist in
trends and annual fluctuations. On one side, Ireland, Scotland and France appear to have small
annual changes, probably determined by local breeding conditions. On the other side, many
other European countries report highly varying numbers from year to year. Some of them share
similar years of peak abundance, e.g. 1998, 2000, 2002, 2003 and 2007, suggesting responses of
Corncrakes to synchronous large-scale factors operating at European level. These patterns also
suggest that Corncrake abundance in several countries on the European continent depends to
a great extent on immigration from the core breeding states in eastern Europe, eventually in
combination with fluctuations in productivity. Examples from ringing data, recently added with
evidence from satellite-telemetry, show that male Corncrakes may wander considerable distances
(up to 1,500 km) over the continent within one breeding season. Such movements partly will be
the result of disturbance from mowing, but they may also reflect searches for suitable habitat for
second broods. Causes for years with peak abundance are still poorly understood. Ringing data
from the British Isles and France show that males in these countries show much smaller within-
season movements, indicating a higher degree of natal and breeding philopatry and different
dispersal strategies. This also explains why distinct years of peak abundance in neighbouring
countries like The Netherlands, Germany and Denmark are not observed at all on the British Isles
or in France. Also the lack of expansion in breeding range in UK, despite a population recovery,
is likely to be the result of the lack of dispersal. These phenomena also correspond with subtle
differences in genetic population structure, differences in morphological characters and perhaps
also different migration routes and wintering areas.

Despite the estimated large Corncrake populations occurring in eastern Europe and its secure
Red List status, global population assessments and our review of national trends indicate large
differences in abundance within the European breeding range, and pronounced annual fluctua-
tions in numbers in many countries, including persistent declines in the west and south. Given
the ongoing changes in land-use and the species’ sensitivity to changes in farming practise, it is
also not clear if fortunes of Corncrakes, including those in the core breeding range, are secure
on the long term. Many of the estimates with 10,000+ Corncrakes come with large uncertain-
ties, and in several of the major countries like Russia a proper monitoring is lacking (but is also
challenging), leaving us in the dark when it comes to future prospects of the species. Therefore,
we strongly recommend co-ordinated and reinforced survey effort, at least prior to the next
overall population assessment.
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1. Introduction

The Corncrake has experienced historical population
declines throughout large parts of its breeding range
(GREEN et al. 1997, BIRDLIFE INTERNATIONAL 2004).
Decreases were already reported in the early 20™ cen-
tury and were initiated by increased use of mechanised
mowing, allowing a more condensed mowing regime
and causing greater losses among clutches and chicks
(KocH 1932, NORRIS 1947, BROYER 1994, GREEN
2008). Further declines occurred in the past decades
due to habitat destruction and ongoing intensification
of agricultural practices, for instance abandonment
of traditional hay-making, increased use of silage and
further advancement in mowing dates (STOWE et al.
1993, GREEN & STOWE 1993, SHEPPARD & GREEN 1994,
BROYER 1994, GREEN 1996, OTTVALL & PETTERSON
1998). Only in eastern European countries, where
original floodplain meadow ecosystems persisted and
farmland management is less intensively, the species
was generally able to maintain high densities (GREEN
& RAYMENT 1996, FLADE 1997, MISCHENKO 2016).
In the mid-1990s, surveys in the Baltic States, Euro-
pean Russia and other eastern European countries
revealed thriving populations in this part of the breed-
ing range (e.g. ELTs 1997, KE18s 1997, MISCHENKO et
al. 1997, MISCHENKO & SUKHANOVA 1999). Especially
since 1997, Corncrakes also have shown population
recoveries across many countries in Western-Europe.
Several studies have associated this phenomenon with
the high abundance of the species in eastern Europe
(KOFFIJBERG & VAN Dk 2001, SCHAFFER & GREEN
2001, SCHAFFER & KOFFIJBERG 2004). In addition, con-
servation schemes in some western European countries
locally improved opportunities for successful breeding,
as observed in Scotland (O’BRIEN et al. 2006, WOTTON
et al. 2015). Following the discovery of large breeding
populations in eastern Europe and western Siberia,
IUCN/BirdLife International downlisted the Corncrake
successively from a “Vulnerable” globally threatened
species in the IUCN Red List (1994) to a “Species of
Least Concern” (2012). Today; its status in Europe is
even regarded as “Secure” (BIRDLIFE INTERNATIONAL
2015). In many countries throughout the breeding
range, however, numbers of calling males are subject
to pronounced annual fluctuations, whilst the increases
from the late 1990s and early 2000s partly seem to have
turned into a decrease in some countries in recent years
(e.g. BELLEBAUM et al. 2016, PYKAL & FLOUSEK 2016).
Apart from these general population assessments, no
attempts have been made so far to investigate dynamics
in numbers of breeding Corncrakes. In this paper the
current population status and trends in numbers are
reviewed in more detail for a large number of countries
in the species’ breeding range, by making use of popula-
tion statistics provided by BIRDLIFE INTERNATIONAL
(2004, 2015) and especially by analysing national cen-
sus data. In focus are population dynamics and patterns

in annual fluctuations for the period after 1995. When
available, older data were retrieved as well to put recent
trends in a broader context. Finally, possible mecha-
nisms behind the observed population trends and their
implications for the species’ conservation are discussed.

2. Data and methods

General population statistics were taken from BIRDLIFE
INTERNATIONAL (2004) and the European Red List of Birds
(BIRDLIFE INTERNATIONAL 2015). These population assess-
ments were based on enquiries among national monitoring
agencies and BirdLife partners. For the European Red List
in 2015, data from EU-countries were derived from national
reports (see http://ec.europa.eu/environment/nature/knowl-
edge/rep_birds/index_en.htm). Data from BIRDLIFE INTER-
NATIONAL (2004) mainly referred to the period around 2000
(population status) and 1990-2000 (trends). For the European
Red List of Birds population status was mainly assessed in
2008-2012 and population trends reviewed for the period
1980-2012 (long-term trend) and 2000-2012 (short-term
trend). In both reviews, data quality was highly variable, both
regarding population data and trend information.

In order to allow a closer comparison of national trends
between countries, Corncrake census data from 18 coun-
tries were analysed (Table 1). Data were collected for the
period 1968-2014, with a focus on 1995-2014. Corncrake
surveys were either carried out by national census schemes
or monitoring of key sites with (nearly) full coverage, moni-
toring of core breeding regions, monitoring of a network of
sample sites from which national trends could be calculated,
or national totals derived from a combination of monitoring
data and non-systematic data. Hence, data quality differs per
country, varying from high-accuracy data with (nearly) full
coverage to censuses in key regions or a network of sample
sites, thought to be representative for the entire country. Only
in the European part of Russia sample plots were likely to
cover too few sites to be used as a proxy for national trends
(MI1SCHENKO & SUKHANOVA 2006, MISCHENKO 2016), but
these data have been included as well to cover at least part
of the large Russian population.

In all countries census data referred to nocturnal counts
of calling males, which are commonly used to assess popula-
tion size and trends in the species (SCHAFFER 1994). Counting
intensity and methods to determine total numbers from the
censuses slightly differed between countries. In many national
surveys maxima from a series of counts were taken, in other
countries multiple visits were used to determine the number
of calling males. Since the same routines in a single country
have been used from year to year, the data reported here will
reflect true annual population changes.

For 12 countries with long and high-quality data series
(cf. Table 1) trends in numbers of calling males were cal-
culated, using the TrendSpotter package, with the annual
numbers of calling males in each country as response vari-
able. TrendSpotter provides a smoothed trend over time by
using a Kalman filter (SOLDAAT et al. 2014), while account-
ing for serial autocorrelation. To investigate differences in
the amplitude of fluctuations, the standard deviation of the
residuals from the trend model were used (log-transformed).
Furthermore we calculated correlation coefficients between
the annual numbers in countries to seek for common pat-
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terns in trends. All these statistics were carried out with the
R software package (R DEVELOPMENT CORE TEAM 2015).

3. Results
3.1 International population status and trends

Around 2000, the European breeding population of
Corncrakes was estimated at 1.3 to 2.0 million calling
males, of which 83 % occurring in only six countries:
Russia (European part), Ukraine, Romania, Belarus,

Poland and Latvia. In contrast, 14 out of 38 countries
(37 %) held 250 or less calling males, most of them
situated in Northwest and South Europe. In 2008-
2012 similar figures were retrieved: an estimated 1.29
to 2.12 million calling males, of which even 92 % in the
six countries mentioned before. The successive trend
assessments in 2004 and 2015 showed a temporary
increase in many (16 out of 38) national Corncrake
populations in the 1990s (Fig. 1). After 2000, however,
only few countries (3 out of 41) have reported increas-

Table 1: Overview of national data on breeding Corncrakes. Data refers to: (1) national census scheme or monitoring of
key sites with (nearly) full coverage; (2) censuses in important regions; (3) network of sample sites allowing national trend
calculations; (4) sum of all calling males, from combination of monitoring data and non-systematic data. Period gives first
and last year of the data series (number of years available in 1995-2014 given separately), Range in numbers represents the
lower and upper population figures for the available data series. — Ubersicht von nationalen Bestandsdaten aus (1) Monitor-
ing mit (nahezu) landesweiter Abdeckung; (2) Erfassungen in wichtigen Regionen; (3) Erfassungen auf Probeflichen, die eine
Bestimmung von nationalen Trends ermdoglichen; (4) Summen aller beobachteten rufenden Wachtelkonige. Periode entspricht die
Linge der Datenreihen (Anzahl Jahre 1995-2014 gesondert angegeben). Min — Max stellt die Spanne in Bestandsangaben dar.

Country - Land Data |Period- | Coverage 1995- | Rangein |Sources -Quellen
type - | Zeitraum | 2014 - Abdeck- | numbers -
Daten ung 1995-2014 | Min-max

Belgium (BE) 4 2000-2014 15 1-31 VERBELEN et al. 2016

Czech Republic (CZ, 2 1998-2014 14 66 - 146 | PYKaL & FLOUSEK 2016

2 regions)

Denmark (DK) 4 1977-2014 20 20 - 529 | THORUP 1999, NYEGAARD et al. 2014,
O. THORUP & K. FREDSQ pers. comm.

Finland (FI) 4 1995-2003 9 461 - 7597 | P. PARKKO & M. ASIKAINEN (Birdlife
Finland) pers. comm.

France (FR) 1 1976-2013 14 277 - 1310 | BROYER 1985, BROYER e al. 1994,
DECEUNINCK 2010, HENNIQUE et al. 2014

Germany - Branden- 4 1995-2012 17 138 - 509 | RysLavy 2009, T. Rysravy (LfU).

burg (BRB)

Germany — Nordrhein- 4 1971-2000 5 5-270 | MULLER & ILLNER 2001

Westfalen (NRW)

Germany - Schleswig- 4 1990-2014 20 16 - 377 | JeroMIN & Koor 2009, B. HALTERLEIN &

Holstein (SH) B. Koop (OAG Schleswig-Holstein) pers.
comm.

Hungary (NE part, 2 1997-2014 16 75 -746 | BOLDOGH et al. 2009, S. BOLDOGH pers.

HU) comm.

Ireland (IE) 1 |1974-2014 20 128 - 230 | O'MEARA 1979, MAYES & STOWE 1989,
SHEPPARD & GREEN 1994, CASEY 1998,
A. DONAGHY pers. comm.

Latvia (LV) 3 1989-2014 20 818 - 1710 | Ke1ss 2004, O. Ke1ss

The Netherlands (NL) 1968-2014 20 41 - 586 | KOFFJBERG & SCHOPPERS 2009, BOELE et
al. 2016

Norway (NO) 4 1984-2014 20 29 - 231 | ISAKSEN 2006, RANKE & OIEN 2011, RANKE
et al. 2013, HEGGoYy & QD1EN 2013

Russia (European part, 3 1995-2005 11 267 - 1971 | MISCHENKO & SUKHANOVA 1999, Mis-

RUS) CHENKO & SuKHANOVA 2006

Sweden (SE) 4 1989-2008 12 212 - 1900 | OTTOSSON et al. 2012, R. OTTVALL pers.
comm.

Switzerland (CH) 4 1970-2014 20 12-92 | ScHMID & MAUMARY 1996, HEER et al.
2000, INDERWILDI & MULLER 2015

United Kingdom (GB) 1 1978-2014 20 537 - 1275 | CADBURY 1980, HUDSON et al. 1990, GREEN
1995, GREEN & GIBBONS 2000, O’BRIEN et
al. 2006, WOTTON et al. 2015

Estonia (EE) 3 1983-2014 20 71-691 |]. ELrs & R. NELLIS pers. comm.
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Fig. 1: Overall trend assessments for European Corncrake populations, period 1990-2000 after BIRDLIFE INTERNATIONAL
(2004), 1980-2012 and 2000-2012 after BIRDLIFE INTERNATIONAL (2015). Shown is the number of countries and their trend
assessment. — Bewertung von Wachtelkonig-Bestandstrends in Europa fiir 1990-2000 (nach BIRDLIFE INTERNATIONAL 2004),
1980-2012 und 2000-2012 (beide nach BIRDLIFE INTERNATIONAL 2015). Dargestellt ist die Anzahl an Lindern und deren

Trendbewertung.

ing numbers, whereas stable or fluctuating numbers
prevailed in 39 % of all countries. In all periods, also
downward trends still occurred, even becoming domi-
nant after 2000. For the long-term trend assessment
1980-2012 these partly also reflect the ongoing his-
torical declines, which continued into the 1990s, and
which have persisted until today in e.g. France (see
also Fig. 2). From a comparison of long- and short-
term trends it seems that mainly countries in the far
western and southern fringes of the breeding range
have experienced declines until recently. Besides Ire-
land and France these are e.g. Italy (see also PEDRINI
et al. 2016), Slovenia, Croatia, Bosnia-Herzegovina,
Bulgaria and Turkey.

When looking at national trends in more detail, they
confirm that ongoing declines in the two past decades

have occurred in France, from 1995 onwards even
with an average rate of 8 % per year (Table 2, Fig. 2). In
2015, the lowest number ever was recorded (200 calling
males, E. BESLOT pers. comm.). Also Ireland encoun-
tered a significant decrease until recently, but num-
bers have increased significantly from 2005 onwards
(notably after 2012), associated with a positive response
to conservation action (A. DONAGHY pers. comm.).
Denmark, Latvia, Norway and UK all show a significant
increase in numbers since the start of their monitoring
work from the late 1970s and 1980s onwards (usually
with highest increase rate from 1995 onwards). In other
countries, long-term trends are variable, due to the dif-
ferent years data series were available. When looking at
the period after 1995, six out of 12 countries recorded a
significant increase, whereas for five countries no sig-

Table 2: Summary of trends in numbers of calling males, computed with TrendSpotter. Long-term trends (with year of
start) and short-term trends are shown separately. Given are the annual population change and a classification of the trend
according to SOLDAAT et al. 2007: + increase, = stable, - decrease (all significant, p < 0.05), F fluctuating, i. e. non-significant
trend. - Zusammenfassung langfristiger (mit Startjahr) und kurzfristiger Bestandstrends. Dargestellt ist die jihrliche Bestand-
sanderung, mit Einordnung des Trends (signifikante Trends als + Zunahme, = stabil, - Abnahme; nichtsignifikante Trends als

F fluktuierend, nach SOLDAAT et al. 2007).

Country - Land Long-term population trend - Short-term trend after 1995 -
Langfristiger Bestandstrend Bestandstrend seit 1995

Change - Trend - Start — Change - Trend -

Bestandsdinderung Trend Startjahr | Bestandsinderung Trend

Denmark 1.10 1977 1.17 +
Estonia 1.01 = 1983 1.04 +
France 0.94 - 1976 0.92 -
Germany - Brandenburg n.a. 1.02 F
Germany - Schleswig-Holstein 1.12 + 1990 1.06 F
Hungary n.a. 1.03 F
Ireland 0.93 - 1974 1.02 +
Latvia 1.03 + 1989 1.03 +
The Netherlands 0.98 = 1968 1.02 F
Norway 1.01 = 1984 1.07 +
Switzerland 1.03 = 1970 1.09 F
United Kingdom 1.02 + 1978 1.04 +
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Fig. 2: Trends in Corncrake numbers for a selection of countries with longer data series. Shown are annual numbers of calling
males (dots), the modeled trend (bold line) and the 95 % confidence intervals of the trend model (dashed lines). Obvious
peak years, with counted numbers lying outside the upper 95 % confidence limit of the trend model and appearing in more
than one country, are shaded. - Trends der Wachtelkionigbestinde in ausgewdhlten Lindern mit lingeren Datenreihen. Dar-
gestellt sind die jihrlichen Bestinde rufender Minnchen (Punkte), der Bestandstrend nach TrendSpotter (fette Linie) mit 95 %
Konfidenzintervall (diinne Linie). Einflugjahre mit Bestdnden grofSer als die obere 95 %-Konfidenzgrenze in mehr als einem

Land zeitgleich sind grau hinterlegt.
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Fig. 3: Amount of fluctuation in annual numbers of Corn-
crakes per country in 1995-2014, expressed by the standard
deviation of the residuals from the TrendSpotter trend models
(see Fig. 2). Countries are ranked according to longitude, see
Table 1 for country abbreviations. — Stéirke der Fluktuationen
von Wachtelkonigbestinden pro Land 1995-2014, dargestellt
als die Standardabweichung der Residuen des Trendmodells
(Abb. 2). Linder geordnet nach Lingengrad, Kiirzel fiir Linder.
s. Tab. 1.

nificant trend could be detected (Table 2, Fig. 2). In the
UK, the initial increase from the mid-1990s onwards
reached a plateau level after 2007.

3.2 Patterns in annual fluctuations

In many countries for which long-term trend data could
be accessed, abundance of Corncrakes was character-
ised by pronounced ups and downs (Fig. 2). There is a
striking difference, however, between countries. Espe-
cially some countries in the western part of the species’

continental breeding range show considerable annual
fluctuation in abundance, for instance The Nether-
lands, Denmark, parts of Germany and Switzerland.
Contrastingly, in France, UK and Ireland, fluctuations
are nearly absent (apart from the pronounced decline
in UK in 2013 caused by unusually cold spring weather,
see BEAUMONT & ENGLAND 2016). These differences
are also expressed by the residuals from the Trend-
Spotter trend models (Fig. 3), which differ significantly
between Ireland, UK and France and all other coun-
tries, situated on the European continent (t = -4.038,
df. = 11, p = 0.002). Highest rates of fluctuation were
recorded in The Netherlands, Schleswig-Holstein in
Germany, Switzerland and Hungary.

Some of the observed fluctuations come with pro-
nounced peak years, observed in one or more countries
simultaneously (Fig. 2). Synchronized peak abundance
(including countries from Table 1 for which no for-
mal trend analysis was carried out), was especially
recorded in 1998 (The Netherlands, Schleswig-Hol-
stein, Niedersachsen and Nordrhein-Westfalen/Ger-
many), 2000 (Belgium, The Netherlands, Switzerland,
Denmark), 2002 (The Netherlands, Schleswig-Holstein
and Brandenburg/Germany, Switzerland, Denmark,
Norway, Sweden, Latvia), 2003 (The Netherlands,
Schleswig-Holstein, Switzerland, Denmark, Norway)
and 2007 (The Netherlands, Schleswig-Holstein and
Brandenburg in Germany, Denmark, Latvia). Simi-
larities in annual abundance are also expressed by sig-

Table 3: Correlation of annual Corncrake abundance between countries (see Table 1 for abbreviations), for the period 1995-
2014. Significant correlation coeflicients (p < 0.05) shaded and printed in bold. - Korrelationen zwischen Wachtelkonigbestinden
in den unterschiedlichen Lindern von 1995 bis 2014 (s. Tabelle 1 fiir Linderkiirzel). Signifikante Korrelationskoeffizienten sind

grau hinterlegt und fett gedruckt.

GB | IE | FR | BE | NL | CH | SH |[BRB|NRW | DK | NO | FI | SE | CZ | LV |RUS| HU | EE
GB 1.00|-0.04|-0.63|-0.06|-0.40|-0.17-0.50| -0.22| -0.34 | 0.00 | 0.37 | 0.10 | 0.56 |-0.68| 0.36 | 0.20 |-0.56-0.05
IE 1.00 | 0.31 |-0.39]-0.36| 0.17 |-0.21| 0.05 | -0.61 |-0.29|-0.11|-0.34|-0.53|-0.26| 0.27 |-0.42| 0.32 | 0.20
FR 1.00 | 0.18 | 0.38 |-0.41| 0.46 | 0.24 | -1.00 |-0.21|-0.43|-0.80|-0.61| 0.06 |-0.40{-0.55| 0.54 |-0.36
BE 1.00 | 0.56 | 0.24 | 0.34 | 0.13 0.24 | 0.01 |-0.64| 0.11 | 0.20 |-0.28|-0.17|-0.26|-0.07
NL 1.00 | 0.35]0.86 | 0.35| 0.88 | 0.57 | 0.27 | 0.10 | 0.22 | 0.50 [-0.37| 0.16 | 0.17 | 0.15
CH 1.00 | 0.20 | 0.32 | 0.30 [0.51 | 0.40 | 0.40 | 0.09 | 0.35 | 0.03 | 0.32 |-0.01| 0.53
D.SH 1.00 { 0.35] 0.91 | 0.37 | 0.13| 0.01 | 0.10 | 0.33 |-0.19] 0.22 | 0.43 | 0.14
D.BRB 1.00 | -0.06 | 0.38 | 0.35 | 0.42 | 0.51 | 0.34 | 0.19 |-0.15|-0.46| 0.14
D.NRW 1.00 | 0.59 | 0.60 | 0.39 | 0.83 |-0.67 |-0.30| 0.40 | 0.37 | 0.52
DK 1.00 | 0.68 | 0.39 | 0.43 | 0.58 |-0.02| 0.00 [-0.20 | 0.44
NO 1.00 | 0.46 | 0.52 | 0.36 | 0.17 |-0.10]-0.53| 0.23
FI 1.00 | 0.59 | 0.74 | 0.14 | 0.35 |-0.72] 0.85
SE 1.00 | 0.00 |-0.06| 0.32 |-0.85| 0.13
CZ 1.00 |-0.41|-0.14| 0.08 | 0.45
LV 1.00 | 0.16 |-0.08 | 0.47
RUS 1.00 | 0.10 | 0.39
HU 1.00 | 0.18
BB 1.00
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nificant positive correlations of numbers in a cluster
of countries represented by Belgium, The Netherlands,
Schleswig-Holstein and Nordrhein-Westfalen in Ger-
many, Switzerland and Denmark (Table 3). Further-
more, annual abundance in the eastern part of the
Baltic, incl. Finland, is positively correlated. Numbers
in Ireland, UK and France are negatively correlated
(significant for UK and France).

4, Discussion

4.1 Current status of the European breeding
population

Following historical declines in large parts of the breed-
ing range, Corncrakes have shown population recov-
eries in many countries from the 1990s onwards. The
series of peak years between 1998 and 2003 seem to
be part of a general population high, in line with the
assumed increase of the overall breeding population
in the 1990s (BIRDLIFE INTERNATIONAL 2004, 2015).
During these years Corncrakes were more abundant in
many countries, both in the western part of the con-
tinental range (e.g. The Netherlands, Germany, Den-
mark, Norway) and in countries which constitute the
core breeding areas in eastern Europe (e. g. Baltic States,
Poland, Czech Republic, Slovakia, Slovenia, Romania
and Moldova; BIRDLIFE INTERNATIONAL 2004, PYKAL
& FLOUSEK 2016). However, especially on the far west-
ern and southern fringes of the European breeding
range, declines continued until recently. A notable
exception in this context is the situation in Scotland,
where a population recovery appeared from the mid
1990s onwards, in response to concerted conservation
action (O’BRIEN et al. 2006). Very recently, and after a
significant contraction of the national breeding range,
similar observations have been made in Ireland (A.
DoONAGHY pers. comm.).

The general increase in Corncrake numbers in the
late 1990s has been commonly attributed to optimal
breeding opportunities and high reproduction rates in
eastern Europe. Corncrakes are assumed to have ben-
efited from the collapse of collective farming systems
and abandonment of large agricultural areas in the late
1980s and early 1990s (SCHAFFER & GREEN 2001, KEISs
2003, 2005, M1SCHENKO 2016). Since annual survival
is low (0.20-0.30, GREEN 1999, GREEN 2004), Corn-
crake populations are highly sensitive to changes in
reproduction rates (GREEN et al. 1997). Hence, favour-
able breeding conditions and increased productivity in
eastern Europe are thought to have boosted the total
breeding population, resulting in high abundance in
e.g. the Baltic States and Russia, where total population
size in the 1990s was estimated well above 1 million
calling males (BIRDLIFE INTERNATIONAL 2004).

It is likely that this development has also contributed
to the observed population increase in many countries
in the northwestern part of the European continent,

where small populations in the mid 1990s were often
close to extinction and numbers started to recover in
the late 1990s. This hypothesis is supported by findings
from WETTSTEIN et al. (2003a, 2003b), who found a
moderate to high gene flow from northeast to south-
west throughout the European continent. In some parts
of Northwest Europe, increases have continued until
recently (e. g. Norway), but in others numbers tended
to go down after 2005 (e. g. The Netherlands, Schleswig-
Holstein in Germany, see also BELLEBAUM et al. 2016,
PykaL & FLOUSEK 2016).

4.2 Is there evidence for different breeding
populations in Corncrakes in Europe?

On the British Isles and in France, any impact from the
agricultural changes in eastern Europe and subsequent
population response by Corncrakes is very unlikely, as
numbers of calling males did not show similar trends
and patterns in abundance, in comparison to those
observed in neighbouring countries on the European
continent (Fig. 2, Table 3). At least in Ireland and Scot-
land, annual abundance mainly seems to depend on
local breeding conditions, in combination with con-
servation effort (O’BRIEN ef al. 2006, BEAUMONT &
ENGLAND 2016). Moreover, Corncrakes from Ireland,
Britain and France show different dispersal behav-
iour, compared to birds in other countries. Ringing
data from The Netherlands, Germany and the Czech
Republic indicate that male Corncrakes may wander
distances up to 1,500 km within one breeding season
(see Tab. 4 in section 4.3). Extensive ringing effort on
the British Isles revealed longest movements of adult
males detected within one breeding season of 45km
and 18km respectively (R.E. GREEN pers. comm.),
despite widespread recapture effort, which could have
detected movements of hundreds of kilometres (GREEN
1999). Furthermore, long-distance natal and breed-
ing dispersal between years is also unusual in Britain
and Ireland (GREEN 1999). This limited dispersal also
explains the phenomenon that, despite a recovery in
numbers, Corncrake distribution in UK is still confined
to the westernmost part of Scotland, where the species
persisted during the long period of declines across the
rest of UK. In France, long-distance movements within
a breeding season were not observed as well (E No£L
pers. comm.). In addition, WETTSTEIN (2003b) hypoth-
esised a higher degree of philopatry among French
birds than birds elsewhere on the European continent
(data for British Isles were not included), according to
analyses with trace elements and stable isotope ratios.

Further differences also exist with respect to (timing
of) migration and perhaps also wintering strategies.
Ringing data give evidence that birds from the British
Isles move through France and the extreme eastern
part of Spain to their wintering sites in Africa (WERN-
HAM et al. 2002), whereas birds from more eastern
populations on the European continent seem to move
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through the Middle-East (PETTERSON 1992, PESKE &
VLCEK 2015). Recent studies with geo-locators have
confirmed the movements from UK-ringed birds, and
have also revealed a double migration with birds first
moving south to wintering sites in West-Africa and,
later in the winter east-south-east to the Congo Basin
(GREEN 2013). A recovery from a Dutch-ringed bird
during spring migration in Syria (VAN DEN BERGH 1991,
WALTHER 2008) and movements of satellite-tagged
birds from Czech Republic (PESKE & VLCEK 2015) in
spring and autumn indicate an eastern migration route
of birds breeding in those countries.

Different migration strategies are also reflected in
arrival patterns in spring. Arrival of males in Britain
and Ireland takes place around 20" April, in Northwest
France even in March and first half of April (KOFFIJBERG
unpublished). In other countries on the European con-
tinent, however, males usually arrive in the first week
of May or the very last days of April, thus one to two
weeks later than on the British Isles. The small varia-
tion in arrivals over a vast range of countries, includ-
ing Russia, Estonia, Latvia, Sweden, Poland, Hungary,
Slovakia, Czech Republic, Germany, Denmark and The
Netherlands suggests a highly synchronized wave of
arrivals taking place in early May, probably entering
Europe through the Middle-East. Increased use of geo-
locators or GPS loggers could probably help to get more
insight in the migration patterns across the breeding
range, but will involve considerable effort, given the low
annual survival and differences in breeding philopatry.

Furthermore, Corncrakes in France, Ireland and
Scotland are on average heavier and larger in struc-

tural size than birds from other countries (Keiss et
al. 2004, SCHAFFER & KOFFIJBERG 2004, FOURCADE
et al. 2016). All these differences between Britain and
Ireland and France on one side, and other European
countries on the other side, fit fairly well in the observed
subtle differences in genetic structures across Europe
(WETTSTEIN (2003a, b, FOURCADE et al. 2016). FOUR-
CADE et al. (2016) were able to distinguished genetic
clusters for Scotland, western France/Italy and popu-
lations on the German/Polish border and further east
(i.e. east of 12° E).

4.3 Are Corncrakes moving vagabonds across
continental Europe?

The ups and downs in annual numbers of calling males
in many countries on the European continent suggest a
high amount of immigrants arriving in these countries
in varying numbers from year to year, perhaps in com-
bination with (local) fluctuations in annual productiv-
ity. In case of immigration, it is likely that such birds
originate from the large core populations in the eastern
part of the breeding range. There is evidence from ring-
ing, that male Corncrakes frequently move consider-
able distances on the European continent within one
breeding season in various directions (Table 4). Recent
data from satellite-tracked males in Czech Republic
confirm these movements (PESKE & VLCEK 2015). Such
behaviour is probably more common throughout con-
tinental Europe, but poorly known since intensive ring-
ing is only carried out in a few regions and recapture
probability is low. The many records from the Czech
Republic are the result of a co-ordinated national ring-

Table 4: Examples of long-distance movements (>100km) of male Corncrakes within the same breeding season (May-
August). — Beispiele von Wanderungen von Wachtelkonig-Mdinnchen iiber Distanzen von 100km oder mehr innerhalb einer

Brutsaison (Mai bis August).

Ringed - Beringt

Recovered or recaptured -
Wiederfund oder Wiederfang

Source — Quelle

23" May 1972, Tiel, Gelderland,
The Netherlands

1** August 1972, Gulbene, Latvia, 1,489 km ENE

VAN DEN BERGH 1991

5% June 1995, North-Bohemia,
Czech Republic

6™ July 1995 West-Bohemia, Czech Republic, 216 km SSW

BURGER et al. 1997

14™ May 1996 Hradiste-Doupov,
Czech Republic

31 May 1999, Polka, Czech Republic, 145km SE

CEPAK et al. 2008

5t May 1998, Lukova, Czech
Republic

15" May 1998, Koryukivka, Ukraine, 1,116 km ENE

CEPAK et al. 2008

4" June 1999, Sumava Mts.,
Czech Republic

1* July 1999, Jura, Switzerland, 613km WSW

CEPAK et al. 2008

14" June 2000, Horovice-Nere-
zin, Czech Republic

3* July 2000, Koprivna, Czech Republic, 221km E

CEPAK et al. 2008

8% June 2007, Budenin, Czech
Republic

18" July 2007, Mohra, Thiiringen, Germany, 342km NW

CEPAK et al. 2008,
BAIRLEIN ef al. 2014

28" May 2012, Schwedt/Oder,
Germany

16™ June 2012, Valtifov-Vranov, Pilsen region, W Bohemia,
Czech Republic, 391 km S

Jikf VLCEK pers. comm.

20" May 2013, Piedbof, district
Jihlava, W Moravia, Czech Rep.

13 June 2013, Heroltice, N Moravia, Czech Republic,
102km NE

CePAK & Krvana 2014
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ing programme that has been carried out since 1994
(BURGER et al. 1997, CEPAK et al. 2008).

Factors triggering long distance movements of males
within one breeding season are still poorly understood.
Besides, it is not known if females behave in a similar
way, as mainly males are ringed, because they are more
easily trapped by tape-lure. Movements of some males
were obviously associated with disturbance by mowing,
e.g. birds that went from The Netherlands to Latvia
and from Germany to Czech Republic. This also fits
in the findings of HOFEMANN (1997), who studied dis-
placements of 100 radio-tracked males in Poland, after
they had been disturbed by mowing. Of this sample,
an estimated 60 % moved to areas outside a 100km
radius around the study site, suggesting that mowing
might initiate considerable long-distance movements
in Corncrakes. However, most of the Czech-ringed
birds moved without obvious reason (J. PYKAL pers.
comm.). Data from radio-tracked males in the Lower
Oder valley in Germany and the floodplain meadows
of the Rhine in The Netherlands also demonstrated
that during the breeding season males frequently left
the area, partly but not exclusively because of mowing
(BELLEBAUM et al. in prep.). Since Corncrakes usually
produce two clutches in a breeding season (GREEN et
al. 1997), such within-season movements may reflect
searches for suitable breeding sites for a second brood,
or a replacement clutch after the first brood has been
disturbed. Several authors have pointed at shifts in dis-
tribution of breeding sites due to changes in vegetation
structure throughout the breeding season (FLADE 1991,
SCHAFFER 1999, GREEN 1996). In a similar context,
Corncrakes are known to move from lowland to moun-
tainous areas during the breeding season, anticipating
on a later start of the vegetation season on higher alti-
tudes in spring (DELOV & IANKOV 1997).

Another aspect that is not very well understood yet
is the mechanism behind years with peak abundance,
in some countries appearing at the same time, implying
common factors to operate. KOFFIJBERG & VAN Dijk
(2001) hypothesized that the influx in 1998 was trig-
gered by heavy rainfall in Northwest Russia, leading
to unfavourable breeding conditions at many breeding
sites (as was confirmed by reports from local birdwatch-
ers). MISCHENKO & SUKHANOVA (2006) explained low
numbers in their Russian study plots in 2002 (also coin-
ciding with peak-occurrence in some West-European
countries) by extraordinary dry conditions in most
river valleys. Other authors have mentioned weather
conditions, notably precipitation, as well to be a driver
oflocal numbers and distribution (e. g. Niedersachsen,
Germany, FLADE 1991, SCHRODER et al. 2007; Hun-
gary, BOLDOGH et al. 2007). An explorative analysis
of weather data provided by KLEIN TANK et al. (2002),
however, was not able to detect any consistent and sig-
nificant relationships with precipitation or tempera-
tures in May-June, along a gradient of countries from

Russia to The Netherlands (KorFrFIJBERG & NIENHUIS
unpublished). This does not imply that large-scale
weather patterns do not matter, but it is more likely that
Corncrake abundance depends on many more (and
partly inter-related) local and regional factors, like e. g.
habitat quality (vegetation structure), food availabil-
ity, annual variation in mowing dates and fluctuations
in productivity. This makes it very difficult to unravel
causes for years with peak abundance.

4.4 Implications for conservation and
management

Today, the Corncrake is globally listed as a species of
‘Least Concern’ in the IUCN Red List (IUCN/BIRD-
L1re INTERNATIONAL 2011) and in Europe its status is
regarded as secure (BIRDLIFE INTERNATIONAL 2015).
However, we observe large differences in abundance and
annual fluctuations in numbers within the European
breeding range. Corncrakes breeding on the western
and southern fringes of the breeding range still show
overall ongoing declines, in France also in conjunction
with a significant range contraction (HENNIQUE et al.
2014). In Ireland, breeding sites in the south-western
part of the country were abandoned recently, and birds
now mainly concentrate in Donegal, where numbers
recently increased as a result of conservation measures.
Corncrakes in Scotland have recovered in response to
conservation measures as well, but they have not yet
re-occupied former parts of their breeding range within
the UK, and their limited dispersal behaviour impli-
cates that such an expansion may be very unlikely in
future. In this context, also range expansions in Ireland
and France do not seem very likely. Besides, the ongo-
ing declines in France have not stopped yet.

For other western European countries, there is
evidence that they at least partly depend on immi-
gration from the large core populations in Eastern
Europe. This also makes recolonisation of new breed-
ing sites possible, on the provision that appropriate
conservation action is undertaken. Site-specific data
from The Netherlands show, that breeding sites estab-
lished during the peak years around 2000, and hav-
ing late-mowing regimes, have been occupied ever
since (KOFFIJBERG & SCHOPPERS 2009). The same also
applies to the Norwegian breeding population, which
was able to keep the level of the peak years around
2000 (HEGGoY & D1EN 2013). However, numbers of
calling males in many countries in continental West-
ern Europe have tended to decline again, after the
population high around 2000 (albeit coming with
large annual variation). Also evidence that lower num-
bers recorded recently are linked to lower abundance
in the core breeding populations in Eastern Europe
is absent, as high-quality monitoring data is scarce
among the countries with highest numbers. At least
in the Baltic States, increases were still reported for
the period 1995-2014 (Table 3).
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Given the ongoing changes in land-use, including
grassland abandonment as well as agricultural inten-
sification in countries that have accessed the EU in
the past decade, it is not clear if Corncrake popula-
tions are secure on the long term (see also FOURCADE
et al. 2016). In most countries, the species still heavily
depends on agricultural practise. Monitoring of these
developments is therefore important, but not carried
out on a sufficiently large scale in several important
range states. Therefore, we strongly recommend co-
ordinated and reinforced survey effort, at least prior
to the next overall population assessment, in order to
avoid the use of outdated data (cf. BIRDLIFE INTERNA-
TIONAL 2015). Moreover, research on breeding biology,
population demography and dispersal is strongly biased
towards breeding birds in Britain and Ireland (GREEN
et al. 1997), which obviously behave differently from
breeding populations elsewhere. Hence, there is also a
need for such work on the European continent, in order
to understand population dynamics, e. g. in relation to
conservation effort.

5. Zusammenfassung
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In vielen, vor allem westeuropdischen Landern sind Bestinde
und Verbreitung von Wachtelkonigen im letzten Jahrhundert
stark zuriickgegangen. Daten von BirdLife International bele-
gen jedoch, dass es um 1995 in simtlichen Lindern Osteuro-
pas grofle Brutvorkommen gab. Sowohl auf globalem Niveau
als auch in Europa wird die Art deshalb mittlerweile nicht
mehr als gefihrdet eingestuft. Es wird allgemein angenom-
men, dass Wachtelkonige in Osteuropa in den 1990er Jahren
vom Kollaps der kollektiven Landwirtschaft profitierten. Von
dieser Entwicklung sind vermutlich auch die viel kleineren
Brutpopulationen in anderen européischen Landern beein-
flusst worden. Nur am West- und Siidrand des europdischen
Brutareals sind aktuell immer noch Abnahmen zu verzeich-
nen. Eine Ausnahme bilden dort die schottischen Wachtelko-
nige, die sich nach Beginn umfangreicher Schutzmafinahmen
erholten und aktuell eine stabile Population bilden.

Eine genauere Analyse von nationalen Bestandsdaten
aus 15 europdischen Landern sowie drei Bundesldndern in
Deutschland zeigt, dass die Anzahl rufendender Wachtelko-
nigménnchen in den meisten Landern erheblichen jahrlichen
Schwankungen unterliegt, mit iberwiegend zunehmenden
oder fluktuierenden Bestinden seit 1995. Zudem gibt es
immer wieder starke Einflugjahre (z.B. 1998, 2000, 2002,
2003, 2007), die u.a. in Laindern wie Dianemark, den Nieder-
landen, der Schweiz und in einigen deutschen Bundeslindern
synchron auftraten. Dies deutet darauf hin, dass die Brut-
bestdnde in weiten Teilen Mitteleuropas von Bedingungen
auf europiischer Ebene beeinflusst werden. Nur in Irland,
Schottland und Frankreich sind die Schwankungen in den
Bestdnden signifikant geringer als in den anderen Landern
und es fehlen synchrone Fluktuationen. Vermutlich stehen
die Bestinde in den drei Landern vor allem unter Einfluss
von lokalen Brutbedingungen, wie z.B. in Schottland bei

auffilligen Bestandsriickgingen in kalten Friihlingen beob-
achtet wurde. Diese unterschiedlichen Trendmuster lassen
vermuten, dass die Bestdnde in vielen anderen westeuropdi-
schen Landern im hohen Maf} von Immigration aus den viel
grofleren osteuropéischen Brutpopulationen abhéngig sind,
eventuell auch von (oder in Kombination mit) Schwankungen
im Reproduktionserfolg.

Beringungsdaten sowie aktuelle Daten aus der Satelliten-
telemetrie zeigen beispielhaft, dass zumindest Wachtelkonig-
méannchen auf dem européischen Kontinent grofiere Strecken
(bis zu 1.500km) innerhalb einer Brutsaison zuriicklegen
konnen. Solche Wanderungen werden teilweise auf Stérun-
gen durch Mahd zuriickgefiihrt. Sie konnten aber auch der
Suche nach geeigneten Standorten fiir eine Zweitbrut dienen.
Genauere Griinde fiir die offensichtlich in manchen Jahren
starken Bestandsfluktuationen sind schwer zu ermitteln. Im
Gegensatz dazu zeigten Beringungsdaten aus Schottland und
Irland, dass Wachtelkonigménnchen in einer Saison maximal
nur 45km aus ihren Brutgebieten abwanderten, und somit
viel ortstreuer sind. Auch zwischen den Jahren wurden nur
geringe Abwanderungen beobachtet. Dies erklart auch, dass
typische Bestandsfluktuationen in Landern wie Deutschland
auf den Britischen Inseln und in Frankreich fehlen. Die stér-
kere Ortstreue der schottischen Wachtelkonige zeigt sich auch
in dem Verbreitungsmuster in ganz Groflbritannien: trotz
einer Bestandserholung auf den schottischen Inseln hat die
Art ehemalige Brutgebiete auf dem schottischen und engli-
schen Festland (noch) nicht wiederbesiedelt.

Die beobachteten Unterschiede in Bestandstrends und
Bestandsschwankungen zwischen den Britischen Inseln und
Frankreich einerseits und andere Lindern auf dem europii-
schen Kontinent andererseits passen gut zu den Ergebnissen
von anderen Studien, die belegen oder darauf hinweisen, dass
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die Végel sich auch in ihren Zugmustern, Zugwegen, Mor-
phologie und ihrer genetischen Struktur unterscheiden. Im
Vergleich zu den Britischen Inseln und Frankreich bedeutet
dies auch, dass es bei Wachtelkonigen in z.B. Deutschland
durchaus ein Wiederansiedlungspotenzial gibt, wenn geeig-
nete Schutzmafinahmen getroffen werden.

Ob die Wachtelkénigbestinde in Europa langfristig gesi-
chert sind, ist unklar. Die Art bleibt sehr abhéngig von Ent-
wicklungen in der Agrarlandschaft und geeigneten Schutz-
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