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Abstract. Singing corncrake males were surveyed in the Saxon landscapes of southern Transylvania, 
Romania. We found 132 singing males, meaning an average density of 0.77 males/km². Most singing 
males were detected in reed mixed with weeds (52.52%), followed by mesophilous or 
mesohygrophilous meadows (32.32%), and in a much smaller number in cropland (8.08% in alfalfa, 
and 7.07% in wheat). The narrow valleys contain a higher density of corncrake than the wide open 
valleys, the differences only approaching statistical significance. The conservation of characteristic 
habitats, present only in a relatively small amount within the study area, is a compulsory measure 
for the maintenance of the corncrake populations. Therefore, the continuation of traditional practices 
(i.e. hand-scything) in order to control the natural succession of pastures towards woodland and 
reducing the rate of conversion of grasslands into arable lands are crucial aspects of the corncrake 
conservation measures. 
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Introduction 

 
The corncrake Crex crex is nesting in open or 
semi-open landscapes, mainly in tall grass 
meadows and in areas with low intensity agri-
culture (Cramp & Simons 1980, Green et al. 
1997). The species is often used as umbrella 
species for biodiversity conservation in wet 
grassland habitats (Wettstein & Szép 2003). It 
was considered a globally threatened species, 
mainly because its decline in number of 
individuals and reduction of distribution area 
in Western Europe (Schäffer & Green 2001). 
Following the studies conducted in Eastern 
Europe, that drew attention to the large corn-
crake populations from these countries, the 
protection status of the species was reconsi-
dered, leading finally to a down-listing from 
the IUCN category “vulnerable” to “near 
threatened” (Stattersfield & Capper 2000, 
Burfield & van Bommel 2004, Mischenko 2003). 

However, in several of these countries, as in 
the case of Romania, these studies were made 
only in regions where the presence of the 
corncrake is more probable (Schäffer & Green 
2001), leaving many blank areas, and gathering 
no or only scarce data regarding national 
population sizes, distribution and conservation 
(Green et al. 1997). The Romanian Ornitho-
logical Society initiated a corncrake census in 
1997 that estimated the number of corncrakes 
at 10-20 000 pairs at national level (Gache 1999), 
but provided no details of corncrake distri-
bution and ecology; the number of detailed 
studies about exact numbers/surface unit and 
the ecology of the species being very small in 
Romania (Demeter & Szabó 2005). Considering 
these facts, Romania is one of the countries 
where corncrake research is a priority (Schäffer 
& Green 2001). 

In this paper, we present data regarding 
population status, microhabitat use by singing 



Moga, C.I. et al. 

 
North-West J Zool, 6, 2010

64 

corncrake males and the distribution of 
corncrakes in a 244.722 km² area from Southern 
Transylvania, Romania. With this research we 
aim to gather reference data that will allow 
future comparisons with other results and the 
evaluation of potential population-related 
changes that might occur. This information 
gains importance when considering that the 
species is listed in Annex I of the Birds 
Directive 79/409/EEC, and, as such, its conser-
vation requires the designation of Natura 2000 
(SPA) sites. Appropriate management of these 
sites depends on reliable data. Besides, the data 
might be used in the implementation process 
of the Council Regulation (CE) 1698/2005 on 
support for rural development by the Euro-
pean Agricultural Fund for Rural Development, 
namely the compensation procedure for 
farmers whose lands are selected for protection 
in order to maintain corncrake populations. 
 
 
Materials and methods 
 
Study area 

 

The study area lies in Southern Transylvania, Romania 
(Fig. 1), and has about 3400 km². Its limits are: N - the 
Târnava Mare Valley (the most extreme point is the 
village Uilac, located in an adjacent valley), S - the 
Hârtibaciului Valley, E - the Tare Valley (between 
Bune�ti and Viscri) and W - the Visa Valley, until the 
fishponds from Mândra. The area is hilly, with elevations 
between 400 and 700 m, the highest altitudes being 
located in the eastern part (Pop 2001). This rural 
landscape consists of a mosaic of habitats, which include 
forests, wood-pastures, pastures, grasslands, meadows, 
wetlands and agricultural fields. The forests are located 
mainly on hilltops and on their upper third, sometimes 
descending till the bottom of the valleys. Meadows, 
pastures and wood-pastures are located mainly on the 
hillsides, where shrubs (Crataegus monogyna, Evonymus 
europaeus, Cornus sanguinea, Sambucus nigra, Corylus 
avellana, Ligustrum vulgare etc.) and trees are present in 
variable amounts. Within these areas there are several 
hygrophilous vegetation patches with sedges (Carex sp.) 
and reed (Phragmites australis). In several floodable areas 
on the adjacent valleys of the Târnava Mare the characte-
ristic vegetation is represented by meadows with sedges, 
reed and sometimes cottongrass (Eriophorum angusti-
folium, E. latifolium). This vegetation is characteristic for 

the middle and upper section of these valleys, while the 
lower sections are mainly covered by agricultural fields. 
Most of the agricultural fields can be found on the gently 
sloping hillsides, especially in the inferior section of the 
valleys and in the floodplain of the Târnava Mare river. 
The adjacent valleys can be grouped in two major 
categories: closed, cooler valleys, with steep hillsides 
(inclination angles of 30-45º being frequent), with narrow 
flooded areas (characteristically between 10-100 m), 
distances between hilltops being generally around 0.9 
and 2 km, these valleys are characterized by higher forest 
cover and few arable plots; and large open valleys, with 
gentle hillsides (5º-30º), large flooded areas (usually over 
100 m, and up to 1000 m in the Târnava floodplain), 
distances between hilltops being frequently between 2 
and 4 km (up to 5 km in a few areas),  with less forest 
cover (forests especially on hilltops) and large areas 
covered with arable fields (Pop 2001). Water outflow in 
these flooded areas is infrequent, and takes place 
especially in the middle section of the adjacent valleys, 
where the minor river bed is only superficial. 
 
Corncrake surveys 

 

The total area included in the survey, representing the 
sum of all survey routes is 244.722 km² (Fig. 1, Table 1). 
The area of each route was calculated based on the 
distance run with car, and the valley widths measured at 
every 2 km on the 1: 25000 topographical maps. We did 
not consider forested areas and permanent ponds. The 
entire area was covered during one season, surveys 
lasting for nearly two months (13.05-10.07.2005). We 
applied the methodology described by Bibby et al. (2000). 
The observations were recorded between 11 p.m. and 03 
a.m., always under calm, precipitation-free weather. The 
valleys were roamed by car (see also Green 1995), with 
regular stops at each 500-700 m, considered the best 
intervals for detecting the singing males in these valley 
configurations. No playbacks were used. The width of 
the valleys is relatively small; the open area on each side 
of the observer only rarely exceeding 500 m. Since former 
studies showed that singing males can be heard from 
distances up to 1000 m (Wettstein et al. 2001), we assume 
that all singing males were detected. Although we tried 
to reduce the possibility of double counting, there is a 
very small chance to count the same bird twice. Where 
the field conditions permitted, we got closer to the 
singing male (up to 5-10 m distance), and identified with 
a flashlight the exact position of the bird and recorded 
the location coordinates with GPS. Using these coordi-
nates, we revisited at daylight the sites where singing 
corncrakes were found, in order to record data on the 
corresponding microhabitat used by the bird identified 
during the previous night. Therefore, because of the 
difficult accessibility in the field, we described the 
microhabitat only in the case of 99 (75%) of the singing 
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males out of the total 132. The herbaceous vegetation 
characteristic for these wet grasslands (reed mixed with 
sedges) is often represented by 2-5 m wide stripes along 
the brooks, but also by large, compact plots in the 
floodable areas. In the situations when the singing males 

were observed in small weeded plots located in a meso-
philous meadow (see below), we noted this detail, but 
quantified the habitat as mesophilous meadow. For the 
herbaceous vegetation occupied by the singing males we 
estimated  the  ground cover  in % (i.e.  if  the  herbaceous  

 

 
 

Figure 1.  The distribution of corncrake Crex crex in the study area. Black dots represent singing 
males located with GPS. 
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Table 1.  The parameters of the valleys and the number of singing corncrake Crex crex males identified. 

 

Valley 
(name of the route) 

Surface of the 
route (km²) 

No. of singing 
corncrake 

males/route 

No. of singing 
corncrake 
males/km² 

�ae� 6 5 0.83 
Stej�reni 7.2 2 0.27 

Sighi�oara - Dumbr�veni 14.4 10 0.69 
Dumbr�veni-Media� 24 3 0.12 

M�lâncrav 8.8 14 1.59 
M�lâncrav 2 1.75 4 2.28 

�eica Mare - Media� 12.54 0 0 
Valchid 6.51 2 0.3 

Valchid amonte 3.45 5 1.44 
A�el 8.16 1 0.12 
Cri� 2.8 6 2.14 

Cri� 2 5.67 0 0 
Valea Viilor 4.76 3 0.7 
Noul S�sesc 0.42 2 4.76 

Noul S�sesc - Roandola 4.72 0 0 
Roandola 4 4 1 
Flore�ti 4.2 5 1.19 
Buzd 1.5 0 0 

Media� 2 0 0 
Seleu� 3.31 0 0 

Mo�na- Media� 4.23 0 0 
Nem�a 4.32 3 0.69 

�aro� - Biertan 3.6 1 0.27 
Biertan - Richi� 2.1 2 0.95 

Richi�-road - Agnita 1 4 4 
Peli�or-road - Agnita 1.32 0 0 

Agnita 3.41 2 0.58 
Br�deni - Agnita 18.75 16 0.85 

Mândra 1.6 4 2.5 
Mândra - Slimnic 4 2 0.5 

Ru�i - Veseud 1.76 1 0.56 
Ru�i - �eica Mare 7.8 3 0.38 
�eica Mare - Buia 7.68 2 0.26 
Buia - Mih�ileni 4.1 2 0.48 

Mih�ileni 2.2 1 0.45 
R�v��el 2.1 0 0 

�oala 5.64 3 0.53 
Roade� 3.6 2 0.55 

Roade� – Bune�ti - Cri� 4.8 0 0 
Cri� - Mesendorf 4.5 2 0.44 
Bune�ti - Viscri 8.4 6 0.71 

Viscri 9.12 1 0.1 
Cri� 1.85 1 0.54 

Bune�ti 1.8 1 0.55 
Mesendorf 1.1 2 1.8 

Cri�2 0.7 1 1.42 
Uilac 6.05 4 0.66 

Eliseni 1 0 0 
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vegetation cover is 90%, the bare ground is 10%) accord-
ing to Cristea et al. (2004), and used a tape to measure 
vegetation height. 

We calculated the density of signing males/km² by 
dividing the total number of males recorded with the 
total surveyed area (244.722 km²). At the second level, we 
have calculated the density of males/km² within each 
route (their surface area being presented in Table 1). We 
compared the density of singing males/km² between 
large, open valleys and narrow valleys (n = 19 transects 
for each valley type) (see above). From the two above 
mentioned categories we selected the most representative 
valleys, with narrow or wide open character on the entire 
length. Valleys with intermediate characteristics, with 
alternating narrow and wide sections were eliminated 
from the analysis. Therefore, from the total 48 transects 
only 38 were considered for the analysis, meaning 79.16%. 
For the comparison of median values of density we used 
the Mann-Whitney U test. Differences were considered 
statistically significant at P < 0.05.  
 
 
Results  

 
We found 132 singing males in the total area of 
surveyed routes 244.722 km², meaning 0.53 
singing males/km². The average number of 
singing males recorded on all routes is 5.09 
(Median = 4.05, Min. = 0.42, Max. = 24.00, SD = 
4.59, n = 48), meaning an average of 0.77 
males/km² (Median = 0.53, Min. = 0.00, Max. = 
4.76, SD = 0.98, n = 48) (see Table 1.).  

In the case of 99 singing males the habitat 
was defined, thus four main habitat types were 
identified (see Table 2).  

Out of the 99 individuals for which we 
recorded habitat data, 84 were observed in 
natural and seminatural habitats, while 15 in 
weedy agricultural fields (Table 2). Between 
the area of the narrow valley routes (Mean = 
4.06, Min. = 0.42, Max. = 8.80, SD = 2.48, n = 19) 
and those from wide valleys (Mean = 6.32, 
Median = 4.23, Min. = 1.00, Max. = 24.00, SD = 
6.31, n = 19) there is no significant difference 
(Mann-Whitney U test, Z = 0.70, P = 0.48). 
Besides, the number of singing males/km² 
recorded in the narrow valley routes (Mean = 
1.23, Median = 0.95, Min. = 0.00, Max. = 4.76, 

SD = 1.30, n = 19) is larger than the number of 
singing males recorded in the large valleys 
(Mean = 0.57, Median = 0.55, Min. = 0.00, Max. 
= 2.50, SD = 0.64), but the difference is only 
close to statistical significance (Mann-Whitney 
U test, Z = -1.75, P = 0.07). 

 
 

Discussion 
 

In comparison with the small populations from 
Western Europe, assessed on the basis of 
singing male numbers (for example see Table 1 
in Schäffer & Koffijberg (2004)), the corncrake 
is well represented in Southern Transylvania. 
The number of singing males estimated for 
entire Romania (238 391 km²) is 3-6 000 after 
Green et al. (1997) and 10-20 000 based on a 
study conducted by the Royal Society for the 
Protection of Birds (RSPB) in 1995-1998 
(Schäffer & Green 2001). Besides, according to 
the most recent data (Schäffer & Koffijberg 
2004), the number of singing males estimated 
for Romania is 44-60 000. Therefore, the 
corncrakes from our study represent 2.2%-4.4% 
of the national population, based on Green et al. 
(1997), 0.66%-1.32% based on the values 
presented by Schäffer & Green (2001) and 
0.22%-0.3% based on Schäffer & Koffijberg 
(2004). The major differences in the values 
presented by the above mentioned studies 
highlight the uncertainty that surrounds the 
status of corncrakes in Romania and the 
importance of a comprehensive population 
assessment at national level. The largest 
European population of corncrakes, based on 
the values published by Schäffer & Green 
(2001), is in Russia (the European side) with 1 
000 000-1 540 000 singing males. 

The density of males/km² recorded in our 
study was high in comparison with other 
research findings. Demeter and Szabó (2005), 
in a study conducted in the Ciuc Basin (Eastern 
Transylvania, Romania), recorded 0-4.6 singing  
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Table 2.  The description of the four microhabitat types and the number of singing corncrake Crex crex males 
found within.  

 

Microhabitat type Characteristics 

Average ground 
cover (%) of the 

herbaceous 
vegetation 

Average height 
(cm) of the 
herbaceous 
vegetation 

Nr of 
singing 

corncrake 
males 

Reed mixed with sedges 
(Carex sp.) and weed  

habitat type dominated either by 
reed or sedges, in various ratios 

93.26 
Min. = 80 

Max. = 100 
SD = 5.76 

101.63 
Min. = 65 

Max. = 190 
SD = 27.23 

52 

Mesophilous* meadows 
 
or 

 
Mesohygrophilous 
meadows 

Festuca pratensis, Ranunculus acris, 
Filipendula vulgaris, F. ulmaria, 
Trifolium pratense, T. repens, Medicago 
lupulina, Galium aparine,  
 
Eriophorum angustifolium, E. 
latifolium, Mentha aquatica, Equisetum 
arvense,  Lythrum salicaria, as well as 
various species of Carex 

94.37 
Min. = 80 

Max. = 100 
SD = 5.92 

n = 32 

71.71 
Min. = 50 

Max. = 110 
SD = 17.02 

n = 32 

32 

Alfalfa invaded by 
weed 

88.75 
Min. = 70 

Max. = 100 
SD = 9.54 

30.62 
Min. = 20 
Max. = 40 
SD = 6.09 

8 

Wheat, in general 
invaded by weed 

Croplands invaded by Urtica dioica, 
Rumex crispus, Brassica rapa, 
Xanthium spinosum and rarely 
isolated bushes (ex. Rubus caesius) 

90.00 
Min. = 80 

Max. = 100 
SD = 8.66 

53.57 
Min. = 40 
Max. = 70 
SD = 13.13 

7 

Note: * In all cases, the singing males were identified within about 1/1 m microhabitats, where the amount of weeds indicated a 
relatively higher soil humidity and high N quantities. 

 
 
 

males/km². Other studies found densities of 0-
10 males/km² in Great Britain and Ireland 
(Green & Rayment 1996), 0.3-1.9 singing 
males/km² in Latvia (Keišs 2003, 2004) and 0.3-
3.6 singing males/km² in Netherlands 
(Koffijberg & van Dijk 2001). Besides, the 
density of males/km² recorded in our study is 
larger in comparison with the values reported 
at national level (between 0.01% and 0.02%, 
after Green et al. (1997), and between 0.04% 
and 0.08% reported by Schäffer & Green (2001).  

Meadows and pastures are well repre-
sented in the middle section of the Târnava 
Mare basin (around 36%), marshes covering 
0.57% (Hartel et al. 2010). We recommend 
special attention for these landscape elements 

because the increased sensitivity of corncrake 
to land-use changes, especially agricultural 
intensification and land conversion (Green & 
Rayment 1996). 

In our study, 52.52% of the singing males 
were observed in wetland habitats. Consi-
dering the fact that marshes and wetlands are 
relatively poorly represented in the study area, 
the high percentage of corncrake occurrences 
in these habitats suggests a preference toward 
these landscape elements. Similarly, most of 
the corncrake studies mention wetland areas 
along rivers and marshes as primary habitat 
preference of this species (Cadbury 1980, 
Schäffer and Münch 1993, Green et al. 1997, 
Wettstein et al. 2001). Before the major land-
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scape changes, Europe was mostly covered by 
forests, which is an unsuitable habitat for 
corncrakes, therefore the original breeding 
habitats of this species are riverside grass and 
sedge meadows and also subarctic, alpine, 
coastal and steppe grasslands with scattered 
trees and bushes (Green et al. 1997, Schäffer & 
Green 2001). 32.32% of the singing males ob-
served were singing in microhabitats within 
mesophilous meadows, represented by tall ve-
getation patches (e.g. weed, sedge, reed, small 
bushes), which provide hiding places (see also 
Green et al. 1997). Cadbury (1980), in a study 
from western Scotland, showed that in May 
and early June the meadow grass used for hay 
and silage does not have the suitable cover and 
height for the protection of corncrakes; there-
fore the birds are selecting the places with tall, 
developed vegetation, like Urtica dioica or 
marsh vegetation (e.g. Phragmites australis, Pha-
laris arundinacea), the meadows being used 
only from the second part of June, when the 
grass is well developed. In our area, the agri-
cultural fields were used at the beginning of 
spring because in that season the natural wet-
land vegetation was not sufficiently develop-
ed in order to provide protection for the birds. 
This situation was also mentioned by Vos-
lamber (1989), in a study from Netherlands. In 
several areas cereal crops represent important 
habitats for corncrakes, on occasions when 
these cultures are the only available habitats 
after the mowing of the meadows (Cadbury 
1980).  

The number of singing males/km² record-
ed in the narrow valley routes is larger than in 
the wide valleys, a difference without statisti-
cal significance. Theoretically, large valleys, 
with large open habitats, should have a higher 
number of corncrakes compared to the narrow, 
forested valleys with only small open habitats. 
The fact that the wide valleys have hillsides 
with mild inclination angle, often with large 
valley bottoms (floodable area), makes them 
suitable for agriculture, therefore these areas 

are occupied mainly by crops (Pop 2001), with 
a detrimental impact on the corncrake habitats. 
However, because of the predominantly exten-
sive agriculture, crop fields being represented 
by patches with natural vegetation belts in 
between (often alluvial forest, reed, sedges and 
weeds), corncrakes can still find suitable habi-
tats in these valleys. Although the majority of 
the studies mention large open habitats as the 
primary preference of corncrakes, such are 
large floodable areas, hygrophilous and meso-
hygrophilous meadows, with scarce bushes or 
trees (Green et al. 1997, Schäffer & Green 2001, 
Wettstein at al. 2001, Broyer 2003), there are 
cases when singing males were observed in the 
tall grass of forest edges (Grabovsky 1993). 
Further studies should be conducted to 
identify which factors are responsible for the 
distribution pattern found by us. In one hand, 
a hypothesis can be that more wet and 
mesophilous habitats are present in the narrow 
valleys than along the large open valleys. On 
the other hand, the disturbance (heavy machi-
neries, grazing) and predation may be larger 
along the open valleys. 

Besides, special agricultural practices that 
aim the reduction of chick mortality at a 
landscape level (Stowe & Green 1997, Tyler et 
al. 1998), the protection of the characteristic 
wetland vegetation from flooded areas and of 
the mesophilous and mesohygrophilous vege-
tation belts situated between agricultural fields, 
represent important management elements for 
the long-term conservation of corncrakes in 
this area. Although Eastern European corn-
crake populations are large in comparison with 
those from other European countries, these can 
also have a rapid decline because of increasing 
land abandonment, resulting in the enclosure 
of meadows and their transformation into 
shrubland and forest, and because of agri-
cultural intensification following the adoption 
of the agricultural policies of the European 
Union (i.e. Common Agricultural Policy) 
(Green & Rayment 1996, Schäffer & Green 
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2001). Therefore, the continuation of extensive 
agriculture and the maintenance of traditional 
practices like hand-scything and shrub-clearing 
(see also Báldi et al. 2005) are important 
measures for the maintenance of corncrake 
habitats in these landscapes. 
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