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Abstract. The aim of the present paper was to analyze the measurements
of the Eurasian Coot (Fulica atra) eggs in order to evaluate if the local
conditions, presented here, differ in some way from older data found in
references dating to 1955 in Romania. The data were collected from the
Eurasian Coot nests identified (N=8) at Campenesti fishponds, located in
North-Western Romania, in May 2018. The clutch size was 7.5 #1.6,
ranging from 5 to 10 eggs. The mean egg length was 50.81 mm, and the
mean egg breadth was 34.5 mm with higher variability in case of the first
measurement. The mean egg volume was 31.3 cm3 which is much smaller
than reported in the Romanian references (36.13 cm3). Regarding intra-
clutch variance, we found that some clutches manifest a higher length,
breadth and volume variance than others which can be a result of the
intraspecific nest parasitism or environmental variances. The results
brought some extensions of egg length and egg breadth limits and also
may reflect a decrease in egg size over time.
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Introduction

The present paper aims to analyze the Eurasian coot (Fulica atra) egg
morphometry and to compare our data with similar findings from the literature
dating to 1955 from Romania and also from Poland (Polak, 2010). In birds, the
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genotype, laying date, laying order, and ambient temperature just before laying
may influence the egg size variation (Custer and Frederick, 1990; Polak 2010).
Clutch size and egg characteristics also vary among and within bird species
(Figuerola and Green, 2005). Intraspecific and intraclutch variation may give a
hint about the nestling hatching and its survival (Blackburn, 1991; Profus et al.,
2004). It is known that larger eggs contain more nutrients, thus hatchlings from
larger eggs are more sizeable, grow faster, and also show a higher survival rate
than those from smaller eggs (Mitrus and Rogala, 2001). The egg size variation
can also provide information about intraspecific brood parasitism (Cheng et al.,
2016). Regarding the clutch size, the larger the clutch the lower the survival rate
of the offspring due to an increased possibility of being detected by predators
(David et al, 2018). The Eurasian coot is a sexually monomorphic, monogamous
water bird of the family Rallidae (Cramp and Simmons, 1980; Samraoui and
Samraoui, 2007). It breeds in inland wetlands where emergent vegetation is
present. In this species, a pair’s breeding success each season is positively related
to the abundance of submerged vegetation (Nieoczym and Kloskowski, 2018)
because emergent vegetation presumably provides nesting habitats and protection
against aerial predators (Salathé, 1986). Coots are generally nesting on wet
vegetation stands with rich food (plant or animal) resources (Glutz et al., 1981).

Egg size varies in relation to a lot of factors such as the age of the females,
some anatomical and physiological features of the females or the mass of the
oviduct and endogen proteins (Christians, 2002). The size of the clutch is
influenced by the distance from shore of the nest emplacement and the weight
of the egg is also dependent on this parameter (Uzun et al,, 2010). The Carp
population may also influence the clutch and egg measurements (Nieoczym and
Kloskowski, 2018). In this context, our samples may seem insufficient (N=60
measured eggs can be interpreted as insufficient) but this number can reflect
the situation found at Campenesti and can reflect the general values that can be
identified in the local conditions of those wetlands. The interpretation of data does
not involve correlation in order to insist and isolate one parameter. Moreover, our
results obtained through measurement, not calculation or statistical interpretation,
bring novelty in relation to the existing data in the bibliography.

Materials and methods
Campenesti fishing complex is in the North-Western Transylvania, Romania
(46°50°01.60"N, 23°43'12.92”E). Seven fishponds are found at Campenesti fishing

complex, each of them having different ecological particularities (Kiss and Pripon,
2019a, b). In this study, we chose two of those ponds based on observations

94



MORPHOMETRIC ANALYSIS OF FULICA ATRA FROM CAMPENESTI, NORTH-WESTERN ROMANIA

indicating they the highest number of breeding pairs of coots. The distance
between the two ponds where the nests were identified was 1.36 km. The data
was collected between 8 and 9 May 2018. For the nest searching, we used the
line transect method (Gregory et al., 2004). We measured the length and the
breadth of the egg with a digital caliper. The volume was determined after
Hoyt’s formula: V = k x L x B2/1000 where k = 0.51 (Hoyt, 1979), L = length
and B = breadth. Standard deviation was calculated using standard statistical
equations, as square root of the variance.

Results and discussion

At Campenesti fishing ponds, the Eurasian coot is one of the most
abundant species of waterbird (Kiss and Pripon, 2019a). A total of 60 eggs
from 8 complete nests were identified and measured (Table 1 and Table 2) at
Campenesti. Regarding the clutch size, the mean value was 7.5 eggs/clutch
with a variation similar to that found in eastern Poland in a similar habitat
type in 2005 - 2008 (Polak, 2010). Regarding the minimum number of eggs
per clutch, this was identical to the one mentioned by Polak (Polak, 2010) and
lower than the one mentioned by Lintia in 1955 (Lintia, 1955). On the other
hand, the maximum number of eggs per clutch was lower than the maximum
number mentioned by Polak and by Lintia (Table 1). We observed a negative
trend regarding clutch size based on the minimum number and the maximum
number of eggs mentioned 60 years ago in Romania. This trend should be
studied more comprehensively for a longer period and museum collections
should be also analyzed. In comparison with other studied Rallidae species
(David et al., 2018), we found that the mean number of eggs in coot nests (7.5)
is lower than in Water rails (Rallus aquaticus) - 8.36 and higher than in Little
crakes (Porzana parva) - 6,22 (David et al., 2018).

Table 1. Clutch size characteristics in Eurasian Coot nests identified
at Campenesti in 2018 in comparison with other studies
from Romania (Lintia, 1955) and Poland (Polak, 2010)

Lintia (1955) Polak (2010)  This study

Total number of clutches 106 8
Minimum number of eggs/clutch 7 5 5
Maximum number of eggs/clutch 12 14 10

Mean of eggs/clutch +SD - 7.52+1.59 7.5 +1.60
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Table 2. Egg measurements from Eurasian Coot clutches identified
at Campenesti in 2018 in comparison with other studies
from Romania (Lintia, 1955) and Poland (Polak, 2010)

Lintia (1955) Polak (2010) This study

N (samples) 100 797 60
Length (mm) Minimum 48.9 43.09
Maximum 59.4 55.69
Mean +SD 57.41 52.70#2.33 50.81 +2.54
Breadth (mm) Minimum 32.1 32.22
Maximum 39 43.38
Mean +SD 35.13 36.52 +1.22  34.55%1.48
Volume (cm3) Minimum 24.73
Maximum 50.3
Mean #SD 36.13 35.72+3.44 31.33.74

We obtained almost the same values for the egg dimensions as Polak’s
study (Polak, 2010 - Table 2) but in all cases, we obtained a slightly lower
value and a slightly pronounced variation (Table 2). We can notice that a high
difference is present between the data obtained from Campenesti and those
from 1955 obtained by Lintia (Lintia, 1955). Comparing the differences between
the mean values, we saw an 11% decrease in length and a 13% decrease in
volume. Regarding egg breadth, the difference is insignificant (1%) which shows
that this dimension presents higher stability. On the other hand, we can observe
that the minimum and maximum values for egg length at Campenesti are
considerably lower than those mentioned by Lintia (Lintia, 1955). Regarding
egg breadth, we see that the minimum value is approximately identical to the
one from 1955, but the maximum value is larger, meaning some eggs at
Campenesti are wider. If we compare our results with ones obtained for other
species from the Rallidae family (David et al., 2018), we ascertain that the
minimum egg length in the Eurasian coot is 3.5 mm larger than the maximum
length of a Water rails’ egg. The difference between the maximum and minimum
egg length values for the Eurasian coot it is 12.6 mm, which makes the
interspecific difference approximatively three times smaller than the intraspecific
difference. Regarding the breadth of the little crake’s eggs, some of the eggs
have a bigger breadth (max: 36.93 mm (David et al,, 2018)) than the Eurasian
Coot’s eggs (min: 32.22 mm - Table 2).

Concerning the egg volume, the minimum value was considerably lower
compared with both Polak (Polak, 2010) and Lintia’s studies (Lintia, 1955),
showing a difference of 4.4 cm3 in the first case and 4.83 cm3 in the second
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case (Table 2). The minimum value of the volume in Eurasian coot’s egg at
Campenesti (24.73 cm3 - Table 2) it is approximatively equal with the
maximum value of the Water Rail’s egg - 24.14 cm3 (David et al., 2018) which
reflects a reduced interspecific difference regarding this parameter. Until now
the discussions were focused on the intraspecific and interspecific differences
regarding the clutch and the egg dimensions of the Eurasian Coot. Some
interesting aspects can be observed from the variation of those parameters
between clutches.

Inter-clutch analysis of the length, breadth and volume

In every clutch, the egg length varies to some degree (Fig. 1). Clutch
number 8 contains 7 eggs and is the most variable clutch, while clutch
numbers 1 (10 eggs) and 5 (6 eggs) are the least variables (Fig. 1). The rest of
the clutches vary approximately equivalently. The egg breadth does not vary
as much as egg length (Fig. 1).

For egg breadth, the most stable clutches are number 1 and number 7
and the most variable clutches are number 8 and 2 (Fig. 1). We can observe
that in the case of breadth and length, clutch 8 varies considerably, reflecting
that the nest may be intraspecific parasitized. The most pronounced variation
regarding the egg breadth was found in clutch 2 where the egg length has an
intermediary variation as shown in Figure 1.

If we compare clutch number 2 to the rest of the clutches which were
influenced by the same environmental factors, we can also question the status
of the clutch (if it was intraspecific parasitized or not). Regarding the volume
of the eggs, we notice a similar spectrum of variance between the clutches
(Fig. 1), where the eggs from clutches 2 and 8 have more variable eggs than
clutches 1, 6, 5, and 7 where the egg volume is relatively constant even though
clutch 1 has more eggs than the others.

Conclusions

In conclusion, we can say that the measured values for egg length, egg
breadth and egg volume are similar to the eastern Poland study, but they are
different from the ones in Romania in 1955, showing an evident decrease in
egg length and egg volume in the latter case. A negative trend is also present in
both egg dimensions, with the length of the egg being more variable and the
breadth more stable. In both cases, we found high variation which goes over
the limits stipulated by Lintia in 1955, stretching the limits for the maximum
value of breadth by + 4.38 mm and the minimum value for length by -5.81 mm.
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Regarding Eurasian coot and Water rail egg volumes, the interspecific differences
are very small even though the body size difference between those species is
significant. We can also say that the length, breadth and volume vary considerably
between some clutches which can be a sign of intraspecific parasitism but also
a result of the environmental influences during the laying period.
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Figure 1. The variation of length (top), breadth (middle) and volume (down) of Coot
(Fulica atra) eggs in 8 clutches identified at Cimpenesti.
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