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Abstract. In the present paper we want to bring the first data about the structure of some moor frog
populations from the Ier Valley (The Western Plains, Romania), as a background for future monitoring studies.
The study was made during the years 2002-2003, in March and April each year, which is a spawn laying period
for the moor frogs. Regarding the sex ratio, this varies with the populations. Besides the population near
Andrid, in all the other ones the number of males prevails in the population. On the whole, the ratio of the
sexes varies between 0.66: 1 and 1.7: 1 (males: females). Generally, in the investigated populations it was a
prevailing number of big specimens. The largest individuals of Rana arvalis had been found in the populations
from Vasad (75 mm 33) and from Irina (74 mm ¢9). In the other populations, the largest specimens were 65-69
mm long, among these only the specimen from Curtuiseni being a female. Apart from the population from
Vidsad, the maximum length differences between females and males were not significant. The size structure of
the populations from Curtuiseni and Vasad show that those weren’t having a breeding success during the last
3-4 years. Continuous breeding success was found only for the moor frog populations from Resighea and from
Andrid.
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Introduction

In Romania, the moor frog lives in the northern half of the country, being found in Romania at the
southern margins of its distributional range (Cogdlniceanu et al. 2000) and is considered critically
endangered (Cogdlniceanu & Venczel 1993, Cogdlniceanu 1997, Iftime 2001). It is believed that this species is
among the most rare to be found in Romania’s herpetofauna (Fuhn, 1960, Polis, 1977).

The presence of Rana arvalis in Transylvania was first observed in 1891 by Méhely. It is in 1960 when
Rana arvalis is first found in the area of the Western Plain, more precise near Carei locality (Fuhn 1960). It
was first known about the presence of the moor frog in ler Valley in 1977, when Rozalia Polis had found it
there. As a result of the herpetological investigations made between 2000 and 2003, a continuous areal of the
moor frog was mapped in the plain area from North-West Romania as a completion of previous mapping
data (Covaciu-Marcov et al. 2003 and also see in: Sas et al. 2006).

Amphibian populations are declining worldwide, this becoming a global phenomenon in the last
few decades (Blaustein et al.1994, and see in Alford & Richards 1999), primarily as a result of human
activities. To evaluate the conservation status of amphibian populations it is critical to have monitoring data,
preferably collected before. This monitoring data mainly regards to knowledge of the geographical
distribution, preferred habitats and population sizes and structure.

The populations of Rana arvalis in Transylvania became a debated subject in some publications such
as: Dély (1953, 1964), Fuhn (1956), Strugren and Popovici (1960), Stugren (1966) and Micluta (1969). But those
studies mainly discuss only taxonomical or distributional features of the Romanian moor frog populations.
Only in year 2006 have been published two works that bring data upon Rana arvalis population sizes and
habitat use in Transylvania (Demeter & Mara 2006, Sas et al. 2006). But no published data exist about the
structure of the Romanian moor frog populations. Data on the Rana arvalis populations’ structure can be
obtained only from foreign papers (see in: Ishchenko 1989, 1996, 2005).

In our previously paper (Sas et al. 2006) was debated the detailed geographical distribution, status,
habitat use and population sizes of the Rana arvalis populations from the ler Valley (The Western Plains). In
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the present paper we want to complete the previously presented data (see in: Sas et al. 2006), with data about
the structure of some moor frog populations from the ler Valley, as a background for future monitoring
studies.

Materials and methods

The period of the study and the researched area

The study was made during the years 2002-2003, in
March and April each year, which is a spawn laying period for
the moor frogs. The researched area was the hydrographic basin
of the Ier (the Ier Valley) which is located in the Western Plain
and is a strip of swampy meadow (fig. 1). Ier is the most
northern river from the hydrographic basin of three Cris rivers,
its whole length being found in the studied area. It springs from
the Tdsnad Hills and it doesn’t have a mountain flow. It has a
reduced stream-flow and is almost entirely embanked, and in
the past there were important moist areas around it. The Ier
Valley is situated on an alignment of some 90 km in North-West
Romania, continued for a few kilometers in Hungary. It is a
considerable hydrographic basin of 1417 square kilometers and s

represents an important geographical element of the Bihor and
Satu-Mare Counties.
7
Figure 1 The study area and the nearest localities to the
Rana arvalis populations in The ler Valley
(for rthe detailed map see in Sas et al. 2006).
UTM scale 10x10 and 2x2 km. ol
(5- Cherechiu, 15-Vasad, 17- Curtuiseni, 18- Andrid, |
20- Resighea, 24- Irina)
Data analysis 6 7 8 9

Along our study, by investigating the populations of Rana arvalis from The ler Valley, we were able to make
population structure assessments for six populations located near the following localities: Vasad (47°31°00”N 22°16’00"”E),
Andrid (47°31'00”N 22°21'00"'E), Resighea (47°36’00”N 22°19'00"E), Curtuiuseni (47°33'0" N, 22°12'0" E), Cherechiu (47°23'0" N,
22°8'0" E) and Irina (47°33'0" N, 22°24'0" E). This low number of studied populations is a consequence of the small number of
moor frogs found in some sites (less then 6 specimens /site), in the greater part of the investigated region, making the
quantitative studies impossible for all of the visited sites (see in Sas et al. 2006).

On 553 captured specimen of Rana arvalis from the evaluated populations (see in the table 2), we made measurements
of the snout-vent length (SVL) to the nearest mm using a dial caliper. All specimens of more than 50 mm SVL (and some smaller
specimens of 37-40 SVL) could be reliably sexed and were considered as adults. The sex of the specimens was determined by the
swollen / normal digitus primus. To avoid double measurements, adult specimens were marked by toe-clipping (wound
treated with antiseptic) (Donelly et al. 1994). In order to reduce the impact of our study on the populations, we did not make
individual markings but we marked them by clipping a different toe in different sample events. Direct observations on
recaptured frogs indicated that all incisions healed, and there was no necrotic tissue present upon recapture. The marking data
was also used to estimate the population sizes (see in: Sas et al. 2006).

RESULTS

Regarding the sex ratio (table 1), this varies with the populations. Besides the population near
Andrid, in all the other ones the number of males prevails in the population. On the whole, the ratio of the
sexes varies between 0.66: 1 and 1.7: 1 (males: females) (table 1).

Generally, in the investigated populations it was a prevailing number of big specimens (table 2, fig.
2-3). We only found small specimens in the populations near the localities Andrid and Resighea (Fig. 4 and
6). As far as the males” average length (SVL) against the females’ is concerned, in three populations of Rana
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arvalis, the males were bigger (Vasad, Resighea, Cherechiu). In the case of the population from Irina the sizes
of the females had slightly higher values (table 2).

Table 1 The sex ratio of four populations of moor frog within the ler Valley area
(the population size data was published in Sas et al. 2006)

Estimate no.
Locality Sex ratio
Total Males Females
Vagad 190 £23 118 18 72 £24 1.63:1
Andrid 675 £57 200 +31 470 £23 042:1
Resighea 354 +25 168 +25 152 +26 1.15:1
Curtuiseni 170 +41 107 +26 63 £14 1.7:1

Table 2 The SVL of the Rana arvalis samples from six populations within the ler Valley area

Year Locality N Mean Max SE
2002 Vigad Total 99 59.62 75 -
Females 39 57.19 66 1.32
Males 60 61.2 75 1.05
2003 Andrid Total 165 49.06 69 -
Females 75 50.86 68 0.96
Males 90 50.24 69 0.86
2002 Resighea Total 152 47.87 67 -
Females 84 47.77 66 0.90
Males 68 54.85 67 0.99
2002 Curtuiseni Total 111 59.64 65 -
Females 40 60.46 65 1.31
Males 71 58.4 64 0.97
2003 Irina Total 15 65.8 74 -
Females 9 63.61 74 -
Males 6 69.08 71 -
2002 Cherechiu Total 11 67.63 75 -
Females 7 68.14 75 -
Males 4 66.75 69 -

The largest specimens of Rana arvalis had been found in the populations from Visad (75 mm 33)
and from Irina (74 mm $9) (table 2 and fig. 2-3). In the other populations, the largest specimens were 65-69
mm long, among these only the specimen from Curtuiseni being a female. Apart from the population from
Vasad, the maximum length differences between females and males were not significant (table 2).

DISCUSSIONS

As expected, with only one exception, the number of males was dominant (table 1). In Russia, there
was a documentation about a population of Rana arvalis with a sex ratio of 2.5 : 1 in favor of the males (in lit.,
Ishchenko 1989). For the amphibians, generally the number of males in a population is larger than the
number of females (Wells 1977). For Pelophylax lessonae it was shown that during the hibernation the females
loose more weight than the males (Holenweg & Reyer 2000) and it is believed that there is a direct link
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between loosing weight and mortality caused by laying spawn (using a lot of the accumulated reserve
substances). On the other hand, the amphibians are poikilotherm animals, having a metabolic rate directly
related to the temperature of the environment; in warmer winters thus they loose more weight than in cold
winters (Holenweg & Reyer, 2000).
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Figure no.2 Size distribution (SVL) of the Rana arvalis individuals
in the six studied populations from the ler Valley

As it was mentioned above, there is one exception among the studied populations, more particular
the population from Andrid. For this population the sex ratio is 0.42 : 1, therefore predominant females. This
sex ratio indicates an even smaller number of males than in some exceptional sex ratios known in the
specialty literature (0.79:1 or 1:1 in lit. Ishchenko 1989). The species Rana arvalis, similar to Pelophylax lessonae,
normally hibernates in terrestrial environment, having suitable body shape (small body, relative short limbs
and big internal callus). Thus, considering Holenweg & Reyer’s studies (2000), shown above, the explanation
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for the sex ratio for the studied populations can be the mortality of the females during the winter. The
pedological properties of the studied area (Stoenescu et al. 1966) show that the predominant type of soil
from Andrid area is different to the other regions where we had estimated the sizes of populations of Rana
arvalis (see in: Sas et al. 2006). On the other hand, the aquatic habitat from Andrid is a reservoir with a
terrestrial habitat at its end (where the frogs probably hibernate) whilst for the other populations the aquatic
habitat is temporary with its lasting time directly linked to the amount of winter rainfall. It is also known
that in the terrestrial environment the temperatures vary more than in the aquatic one; and having said that,
it could explain the larger number of females from Andrid by the fact that the reservoir (which is a
permanent water) has its part in maintaining a constant temperature of the soil around it (in this case
terrestrial habitat for the frogs) during the winter. In addition to this situation is the soil type from Andrid
which is clayey / clayey-sandy (Stoenescu et al. 1966) and hence it heats up easier during the warmer days
in winter.

Females Males
80 80

75 75 ]

o
70 70

- T T 1" - Tl T @?

60
55
50 e 50 5

o

SVL (mm)
o
7]
SVL (mm)
3
o

45 o 45
°
a
40 3% 40
35 35
Curtuiseni Resighea Cherechiu Curtuiseni Resighea Cherechiu
Andrid Vasad Irina Andrid Vasad Irina

Figure no.3 Comparative size distribution (SVL) of the Rana arvalis females and males in the six studied populations
from the ler Valley. The minimum, maximum, median, outlines, extrem and 25-75 % values are presented with 95% Cf.

The high number of large sized specimens of Rana arvalis, up to 75 mm (e.g. Irina), is not an unseen
situation worldwide; for instance, there had been found specimens of moor frog as big as 72 mm (Nikol'skij
1918 - in lit.) or even 82 mm (Scerbak & Scerban 1980). In average, the specimens with their size bigger than
55 mm are older than 5-6 winterings (according to Ishchenko 1989, 1996, 2005).

If we consider Ishchenko’s results (1989, 1996 and 2005) on the structure of some populations of Rana
arvalis from Russia by age and size, we can deduce indirectly the age of the specimens we had found in our
studied area. Most of the moor frog populations we identified contained only or mostly large sized
specimens, situation that indicates a reduced breeding success in the last few years (probably last 3-4 years).
Looking at the figures 2 and 3, we can see a breeding success only for two populations, as a matter of fact for
the two biggest populations (see in: Sas et al. 2006): the one from Resighea and the one from Andrid. In these
two populations were found a large number of specimens of sizes between 37 and 43 mm, which should be
approximately 2 years old. Only within these two populations we have been encountering froglets in
springtime, with sizes under 35 mm (probably one year old) and freshly metamorphosed froglets in
summertime. Aside from these two populations, we had only found three other that had youngsters among
their individuals (Piscolti, Sarduad, Sanmicldus -see in Sas et al. 2006), but due to the small number of
specimens identified, we hadn’t been able to estimate their population size and to make another quantitative
analyzes (see in: Sas et al. 2006).

When analyzing figure 2, the size structure of the population from Curtuiseni tells us that it is very
likely that it wasn’t having a breeding success during the last 3-4 years (before the year 2001), due to the
large number of big specimens in the population. A similar situation is that of the population from Vasad,
where the number of specimens 55-65 mm big was startlingly significant compared to the smaller sized
specimens found in it (probably between 2-4 years old). As we previously mentioned, many aquatic habitats
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dry out before the eggs are hatching or before tadpoles completely metamorphose, hence most probably the
unsuccessful breeding from the last few years.

It is interesting that at Andrid besides a large number of adult specimens found (37-39 mm) we had
found a large number of froglets as well (in the summer of 2003, over 100 froglets from the current year).
However, the frogs of 46-53 mm cannot be found at all in this population, frogs that would have been 4-5
years old (Ishchenko 1989, 1996, 2005). In other words, it means this population’s individuals were born in
the years 1999 and 2000. These previous years correspond to a period when the water level in the lake
dropped significantly, drying out the breeding site of this population. Thus, the breeding success in this
period was close to zero percent, despite the fact that there was still plenty of water in the reservoir, but only
in the fish populated areas. In their reproduction period, amphibians share their aquatic habitat with fish.
But only in waters with lush submerged vegetation, shallow parts and complex bank vegetation can
amphibians survive in their presence (in lit. Stumpel 2004), which is the case for the moor frog’s breeding
habitat from Andrid.

Population structure was directly affected by years with zero reproductive success (differential
recruitment rate), differential age at maturity between the sexes, and differential adult mortality among
years (Ricther & Siegel 2002). The survival of the Rana arvalis populations from the ler Valley area is helped
by the long life-span of the moor frog among the amphibians (Ishchenko 1996, Lyapkov 1999), in some
populations being identified 8-9 years old individuals (Ishchenko 1989, 2005). In northern Russia, some
populations of moor frogs which are characterized by long life-span and higher occurrence of older age
groups were identified (Ishchenko 1996). Having in mind the long life span of the Rana arvalis species and
the fact that these frogs reach the sexual maturity after two hibernations, we presume that these animals can
have 5 to 7 and sometimes more breeding periods (Ishchenko 1989 and 1996). Therefore, some climate effects
result in early dry outs of the ponds or some human activities with temporary effect (e.g. the level drop from
the Andrid lake) are affecting the amphibians breeding success in some years with results in missing
generations, but this can be remedied in the following years.
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