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We highlight that little is known in the Pan-
tanal about temporal changes in the Snail Kite diet 
composition. This is the largest proportion of 
preyed crabs recorded and suggests that the diet 
of this specialist is more plastic than previously 
thought. However, it is not clear yet if we re-
corded an isolated event or if the Snail Kite sea-
sonally eats alternative food items. More impor-
tantly, if its diet varies seasonally due to the Pan-
tanal hydrological cycle, changes on this cycle re-
sulting from climatic changes or the construction 
of dams may affect prey availability. We hope this 
contribution stimulates more studies about sea-
sonal changes in the composition of the Snail 
Kite’s diet related to prey availability. 
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Peculiarities of rodent communities 
and their external parasites  
in a fluctuating environment 
 
The Small Wetland of Brăila Nature Park (Fig. 1A) 
comprises seven isles of different sizes and vegeta-
tion cover, as well as the strip of land to the dykes 
bordering both riverbanks of the Danube River. 
Spring floods affect heavily the park, which is al-
most entirely covered by water, but by the end of 
the summer most of the islands is dry land. The 
habitat heterogeneity, the profound changes 
(building of the dykes, drainage, deforestation, ex-
tension of cultivated fields, reforestation) that 
have occurred during the last decades in the park 
area, as well as fluctuations of environmental con-
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ditions driven by the alternation of flood and 
drought, are reflected in some unusual character-
istics of the fauna.  

The aim of this paper is to present the peculi-
arities of rodent communities and their external 
parasites, as recorded within the park.  
 

Fifty live plastic box-traps were set in lines 10 m apart. 
The traps were baited with sunflower seeds and apple 
slices. No prebaiting was done. Several habitats were re-
searched on three islands during June and August 2012 
and July 2013. On Vărsătura (1185 ha, the southernmost 
isle, covered mostly by woody vegetation) the traps were 
placed in a mixed forest (N 44°46'51", E 27°49'59"), with 
Populus canadensis Moench, P. alba Linnaeus, Fraxinus ex-
celsior Linnaeus, Salix alba Linnaeus and Gleditsia triacan-
thos Linnaeus, with relatively dense canopy and abundant 
herbaceous layer - Fig. 1D. On the Insula Mică a Brăilei 
(9757 ha, the largest among the seven islands) we re-
searched several habitats (pasture, black and white poplar 
plantations, riverbank willow thicket, shrubs of Amorpha 
fruticosa Linnaeus and Tamarix ramosissima Ledebour – 
Fig. 1 B) (N 44°50'16", E 27°57'19" and N 44°51'20", E 
27°56'18"). Traps were set also on Insula Mare a Brăilei 
(71000 ha, most of its surface being covered by agricul-
tural land beyond the park’s border), on the Danube 
bank, both in August 2012 (N 44°51'31", E 27°56'19") and 
in July 2013, shortly after the retreat of the flood waters, 
in an unused terrain with mid-height vegetation - Fig. 1 C 
(N 44°50'07", E 27°57'48"). Traps were checked twice a 
day, in the evening and morning, and left active for five 
nights. The presence of ectoparasite taxa on captured ro-
dents was noted and the fleas were collected and stored 
in 80% ethanol. After being marked by fur clipping the 
mice and voles were released on their trapping sites. 
Parasites are considered according to their taxonomic 
group. Three taxa of arthropods were identified: subclass 
Acarina (mites and ticks) of arachnids and orders Sipho-
naptera (fleas) and Anoplura (lice) of insects. Due to their 
importance as vectors for various diseases hard ticks 
(Ixodidae) are considered also as a separate taxon. Preva-
lence was calculated as the percentage of parasitized 
specimens. In case of fleas, infestation intensity was de-
fined as the mean number of parasites per infested host. 
For species determination, fleas were cleared in 10% 
KOH, dehydrated and mounted in Canada balsam on mi-
croscope slides before examination at 40X-100X. Statistical 
analysis was performed in MYSTAT software. Depend-
ence between nominal variables was tested using χ2 test 
for independence and in case of small samples, Fisher’s 
exact test (McDonald 2009). The non-parametric Kruskal-
Wallis test was used to check the difference between in-
festation intensity in the dominant rodents. Significant re-
sults were considered for p < 0.05. 
 

The rodent communities. In all 75 different ro-
dents were captured, belonging to five species: 
Apodemus uralensis (Pallas 1811), A. sylvaticus (Lin-
naeus 1758), Mus musculus Linnaeus 1758 and the  

 
 

Figure 1. Position of the sampling sites within Balta Mică 
a Brăilei Nature Park (A – source) and the main habitat 
types researched: Tamarix ramosissima shrubs in heavily 
grazed pasture on Insula Mică (Small Island) (B), bank 
of the Danube on Insula Mare (Big Island) recently 
emerged from floodwater (C) and mixed forest on Văr-
sătura Isle (D).  

 
 

prevailing Microtus arvalis (Pallas 1778) and Apo-
demus agrarius (Pallas 1771). Most captures and the 
highest value of capture index (36.4 individu-
als/100 active trap-nights) were recorded on Văr-
sătura island, where the traps were set in June 
2012, shortly after the floods. However, the part of 
the forest where the trapping was conducted had 
not been flooded.  

The community structure also varies among 
the islands (Tab. 1), presenting a series of peculi-
arities. In the mixed broadleaf forests on Vărsătura 
island A. agrarius and M. arvalis were co-dominant, 
although neither is specific to forests (Aulagnier et 
al. 2009; Popescu & Murariu 2001). The high abun-
dance of A. agrarius, and especially of M. arvalis, is 
an effect of the island’s vegetation history. It is an 
indication of the older clearcuts that affected the 
entire island, replacing the ancient willow and 
poplar forests with cultivated fields. It appears 
that the relatively recent reforestation with non-
native fast growing tree species, mainly the Cana-
dian poplar, was not followed by a complete 
recolonization of the forest fauna.  

On Insula Mică a Brăilei, the prevailing species 
is M. arvalis, representing 70.5% (SE = 11.06%) of 
the captured rodents. Present in the poplar planta-
tions but also along the Danube bank, both in 
open areas and in willow thickets, the common 
vole is favoured by the saltcedar, Tamarix 
ramossisima. Its capture probability was signifi- 
cantly dependent on the presence of  these shrubs 
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Table 1. Number of rodents captured on the three islands 
in 2012 and 2013. 

 

June 2012 August 2012 July 2013 
Species 

Vărsătura 
Insula 
Mică 

Insula 
Mare 

Insula  
Mare 

Total 

M. arvalis 16 12 5 0 33 
A. agrarius 16 3 5 0 24 
A. sylvaticus 2 2 1 1 6 
A. uralensis 0 0 1 8 9 
M. musculus 1 0 1 1 3 
Total 35 17 13 10 75 

 
 

(Fisher’s exact test, χ2 = 27.013, df = 1, p < 0.001). 
There are no previous indications on the effects of 
saltcedar on rodent species in its native range. 
Elsewhere, like in southwestern United States, 
where it was introduced and has become a major 
invasive plant, replacing the native willow and 
cottonwood vegetation, the saltcedar has a nega-
tive effect on most rodent species, especially some 
voles (Longland 2012). In contrast, shrubs of the 
invasive Amorpha fruticosa did not seem to have 
any effect on the common vole or other rodent 
species’ presence.  

The rodent community had a different struc-
ture on Insula Mare a Brăilei. A. uralensis was 
found only on this island. The prevailing species 
in the area affected by floods in 2013, it proved to 
be more adaptable to damp conditions than gen-
erally considered in Romanian literature. A. 
uralensis is associated mostly with steppe habitats 
(Popescu & Murariu 2001, Hamar & Șutova 1965), 
but the present result was consistent with data 
from Cefa Nature Park, in western Romania, 
where it was abundant in the wettest parts of the 
reserve (de Mendonça & Benedek 2012). 

The external parasites. We calculated a total 
prevalence of 80.8% (SE = 4.61%), and no signifi-
cant difference between the two dominant rodents 
(χ2 = 2.257, df = 1, p = 0.133) or among islands (χ2 
= 4.290, df = 2, p = 0.117), except for the recently 
exposed riverbank from Insula Mare in July 2013, 
where we did not find any external parasites on 
the captured rodents, most of them (80%, SE = 
12.6%) A. uralensis. A low prevalence in this spe-
cies was also recorded previously, in another wet-
land area, Cefa Nature Park (29.4% - Benedek & 
Sîrbu 2012). However, in other, drier, research 
sites like Hârtibaciu Plateau, the ectoparasite 
prevalence in A. uralensis was much higher (75%, 
SE = 15.3%), similar to the mean prevalence of the 
rodent community (82.9%, SE = 2%) (Benedek et 
al. unpublished data). Thus, it is possible that the 

absence of external parasites was the effect of high 
waters that flooded the research area shortly be-
fore the survey, filling the rodent galleries and 
nests. Floods caused marked density declines in 
the mite populations, suggesting that population 
survival relies on relatively rare individual pheno-
types resistant to prolonged submersion (Pequeno 
& Franklin 2014). 

Among the parasite taxa, the Order Siphonap-
tera (fleas) had the highest prevalence (73.5% - SE 
= 4.79%), followed at a great distance by mites 
(22.4% - SE = 4.81%) and lice (10.3% - SE = 3.50%). 
Ticks had the lowest prevalence. Two nymphs 
were found on a common vole captured in the 
white poplar plantation on Insula Mică.  

M. arvalis had a total prevalence of 100%. 
Compared to the co-dominant A. agrarius, M. ar-
valis had a higher prevalence of mites (χ2 = 12.070, 
df = 1, p = 0.001) and was the only host of ticks 
and lice. Prevalence of fleas did not differ signifi-
cantly (χ2 = 0.273, df = 1, p = 0.602) between these 
species.  

The flea infestation intensity was relatively 
high, with a maximum of 20 individuals per host, 
and a mean of 5.63 (SD = 5.39, n = 39), with no 
significant difference between M. arvalis and A. 
agrarius (U = 168, df = 32, p = 0.371). The diversity 
of the flea assemblage was low, considering that 
generally high habitat moisture is correlated with 
greater flea diversity (Kowalski 2014). Only three 
species were found: Nosopsyllus consimilis (Wagner 
1898), representing 15.9% (SE = 3.35%) of the iden-
tified fleas, Leptopsylla taschenbergi (Wagner 1898) - 
45.4% (SE = 4.56%) and Ctenophthalmus secundus 
vicarius Jordan & Rothschild 1921 - 38.7% (SE = 
4.46%). They seemed to show significant host 
preferences (χ2 = 77.228, df = 2, p < 0.001), with L. 
taschenbergi found mainly on A. agrarius, and C. 
secundus and N. consimilis on M. arvalis. According 
to a previous study at a larger scale, in Northern 
Dobrogea and Danube Delta, N. consimilis and L. 
taschenbergi are two of the most abundant fleas in 
the region, the latter being found especially on 
hosts from moist habitats (Suciu 1971), and A. 
agrarius is a characteristic hygrophilous species. 
Quantitatively, our results are very different both 
from the published data and from our findings in 
other areas. Although the flea prevalence may 
reach values over 50% in some species (Klimpel et 
al. 2006, Suciu 1971), it varies most commonly be-
tween 20% and 30% within the rodent community 
(Suciu 1971, Suciu & Popescu 1981, Benedek un-
published data).   
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In conclusion, the anthropogenic changes in 
the highly unstable environment from the flooded 
areas in Balta Mică a Brăilei Nature Park strongly 
affected the local fauna, leading to a series of pecu-
liarities of the rodent communities and their ex-
ternal parasites compared to similar species and 
habitats in other areas. 
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Predation by stone marten (Martes 
foina) on European mink (Mustela lu-
treola) 
 
The European mink (Mustela lutreola) is a medium 
sized mustelid, with a geographic distribution 
principally in Europe. The species underwent a 
large scale decline in the last two centuries (Stubbe 
1993b, Maran & Henttonen 1995), and only three 
fragmented populations survived, the second 
largest being located in the Danube Delta, Roma-
nia. Its status is that of a threatened species, with 
most populations still declining, and it is assigned 
the Endangered Red List criteria by IUCN (Maran 
et al. 2011). Main threats listed are current habitat 
loss, in the past over-exploitation, and the impact 
of alien American mink (Neovison vison), while in-
troduced diseases, prey species decline, pollution, 
interspecific hybridization with European polecat 
(Mustela putorius) and intraguild predation were 
also presented as threats (Maran & Henttonen 
1995, Maran et al. 2011). Here, we present a little-
known predation event of stone marten (Martes 
foina) on fully developed European mink recorded 
in the Danube Delta, Romania. 
 
A fragmented skull and several bones of a European 
mink were identified among the prey remains of stone 
marten, collected on the 15 May 2011 from Enisala, Da-
nube Delta, Romania (44.884428N; 28.835360E). The re-
mains were collected from holes in the walls of the 
Enisala medieval castle ruins, as part of an ongoing sur-
vey of stone marten diet. The site is long known area of 
stone marten presence in Dobrogea (Romanowski & 
Lesinski 1991) and was regularly surveyed for collecting 
scats and food remains in the period April 2007 to Sep-
tember 2013. Visits were performed seasonally and at 
each visit scats were collected from a fixed transect along 
the walls of the fortress, while food remains were ex-
tracted from the tunnels of the wall, used as resting sites 
by martens (Sándor et al. in prep).  
 
The find consisted in a mummified skull, cervical 
vertebrae, fragments of left scapula and ventral 
ends of the ribs, covered by mummified skin. The 
skull – fully covered by mummified skin and tis-
sues at the moment of collection – was frag-
mented, with braincase broken and opened in the 
dorsal part, but still retained measurable parts. Af-
ter it was cleaned, it was identified based on form 




