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Abstract.  We encountered 14 fish species in Carei Plain natural protected area, from which 10 were native 
and 4 were non native. Cobitis elongatoides and Misgurnus fossilis registered the highest frequency of 
occurrence and percentage abundance. Unlike the studies undertaken before in the region, our data 
emphasize a distinct aspect of the ichthyofauna, due to the fact that we used a net designed for capturing 
amphibians. This allowed us to investigate some habitats that are difficult to study with other methods. The 
species from the area are generally characteristic to small plain rivers, with abundant vegetation and sandy or 
muddy substratum. The presence of Umbra krameri and Carassius carassius is important, they being native 
species, characteristic to the habitats from the area. The waters from Carei Plain are man-modified or 
artificial. Thus the fish assemblages, although with many protected, ecologically or zoogeographically 
important species cannot present the aspect of the initial communities from the region. Due to the anthropic 
impact and to the drought from the past decade, it is expected that the ichthyofauna from the region will be 
even more affected in the future. 
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Introduction 
 
Freshwater habitats are considered to be one of the 
most endangered in the world (see in: Saunders et 
al. 2002, Dudgeon et al. 2006). Thus, presently, ef-
forts are being undertaken in order to realize 
strategies regarding the preservation of these habi-
tats (e.g. Saunders et al. 2002, Linke et al. 2011). In 
Romania, a region with numerous wet areas is 
Carei Plain (see in: Ardelean & Karácsonyi 2005). 
However, in Carei Plain the fish have been ne-
glected, although faunistic studies were per-
formed in the past years (e.g. Covaciu-Marcov et 
al. 2009, Sas et al. 2009, Ferenţi et al. 2012, Sas-
Kovacs et al. 2013, 2015, Hoffmann & Hoffmann-
Berei 2014, Sas-Kovacs & Sas-Kovacs 2014). There-
fore, to our best knowledge, there are only two 
studies regarding the fish fauna in Carei Plain 
(Wilhelm & Ardelean 2003, Ardelean & Karác-
sonyi 2005). The rarity of ichthyologic studies has 
been considered a consequence of the avoidance of 
the area by ichthyologists, due to the poorly de-
veloped hydrographic network (Ardelean & 
Karácsonyi 2005). Probably we also wouldn’t have 
performed studies upon fish fauna in the area, if 
we wouldn’t have accidentally captured fish dur-
ing some herpetological studies. Compared with 
the previous data, those findings have encouraged 

us to start the study. Thus, we have set two main 
objectives: (i.) to analyse the composition of the 
ichthyofauna of Carei Plain protected area (RO-
SCI-0020) and (ii.) to see to what extent the herpe-
tologic methods can lead to important ichthyo-
logic results, because in the last years these meth-
ods have been used with results (Covaciu-Marcov 
et al. 2011, Telcean et al. 2014). 
 
 
Material and methods 
 
The study was not made with ichthyologic methods, al-
though it is dedicated to fish. Thus, we did not capture 
fish using electrofishing or ichthyologic nets, but with a 
net used to capture amphibians (e.g. Bogdan et al. 2011, 
2012a, b, Covaciu-Marcov et al. 2010, 2012). This method 
is very efficient in small water courses, covered by vege-
tation from the region, that are unsuitable for ichthyologic 
studies using electro narcosis or fishing nets. This is 
probably why there are so few studies and fish species 
mentioned (Wilhelm & Ardelean 2003, Ardelean & Karác-
sonyi 2005), the ichthyologic methods being not effective 
in the area. On the other hand, the study began acciden-
tally, due to our previous herpetological works in the area 
(e.g. Covaciu-Marcov et al. 2010, 2012, Sas et al. 2006, 
2009), following which we also captured fish alongside 
amphibians. Still, research upon fish was initiated only 
from 2011. Following the efficiency of the herpetological 
methods in capturing fish, in March 2014 we systemati-
cally explored most of the water courses from the area  
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Figure 1. The investigated sampling sites (for details see 
Table 1). Blue line represents the limits of the “Carei 
Plain” Natura 2000 site (map after GoogleEarth). 

 
 
(Table 1, Fig. 1). The round net, with a handle of 2 m 
length was used from the shore or partially entering in 
the water with rubber boots. Using it, we managed to ex-
plore places covered with vegetation, inaccessible with 
other methods. All captured fish were determined on the 
spot, being released in the habitat shortly after capture. 

All waters from the region are small sized, being 
characteristic of a lowland area. The southern part of 
Carei Plain is drained in the Ier River hydrographic basin, 
while the northern part in Crasna basin (Mândruţ 2006). 
We investigated both slow flowing waters (the stream 
near Valea lui Mihai or from Curtuiseni) as well as stag-
nant waters (canals, ponds like those from Simian and Sil-
indru). All aquatic habitats have been at least modified by 
man, or even artificial, such as the man-made channels 
for draining marshes. The natural streams from Carei 
Plain were modified, corrected and unsilted in the past. 
The ponds from Silindru and Simian are artificial, being 
made by damming some water courses. 
 
 
Results 
 
In Carei Plain we encountered 14 fish species, fol-
lowing the collecting with the frog net (Table 1). 
Of these, 10 are native species and four are non na-
tive species. The number of species identified in a 
location was generally low. The maximum num-
ber was of only six species / location, being 
reached only in two of the 19 investigated sites. 

Besides these, other 12 sites were tested, where 
however we did not find fish, most of them being 
exposed to desiccation during dry periods. The 
highest frequency was obtained by the species C. 
elongatoides and M. fossilis, present in 10, respec-
tively 8 from the 19 investigated locations (Table 1, 
Fig. 1). Because we intended to explore the diver-
sity of the fish fauna with a new method, the re-
sults were not conclusive for establishing the per-
centage abundance. We explored habitats with dif-
ferent characteristics and sizes, from which we 
couldn’t equally capture all of the species. How-
ever, as well as with the frequency, the largest 
number of captured individuals also belonged to 
the species C. elongatoides and M. fossilis. On the 
opposite side lies Ameiurus nebulosus, a non native 
species found only in 2011 when only one speci-
men was captured. Later the species was not 
found, the habitat in which it was observed having 
dried. Indirectly, the drought also contributed to 
proving the abundance of M. fossilis in the region. 
Thus, in autumn 2011, in a marsh situated west-
wards of Scarisoara Noua locality – in the basin of 
Ier River – we encountered several hundreds of 
dead individuals following the complete drying 
up of the marsh. 
 
 
Discussions 
 
We cannot state that our method is the best possi-
ble, but certainly the results obtained with it are 
different from those of the previous studies in 
Carei Plain (Wilhelm & Ardelean 2003, Ardelean 
& Karácsonyi 2005). Thus, we encountered 14 fish 
species, while previously only 11 (Wilhelm & 
Ardelean 2003) or 13 (Ardelean & Karácsonyi 
2005) were recorded. Still, some of the species 
mentioned in the past, such as Scardinius ery-
trophthalmus, Leucaspius delineatus or Vimba vimba 
(Wilhelm & Ardelean 2003, Ardelean & Karác-
sonyi 2005) were not found, also probably because 
of the method. Those species were recorded in 
deep waters, such as ponds, where we did not 
have access with a frog net, but where electrofish-
ing is efficient. However, precisely because of 
these differences we could notice the distribution 
and the present status of some species which we 
consider specific to the region. Thus, although in 
the previous studies C. elongatoides was not re-
corded in the area (see in: Ardelean & Karácsonyi 
2005), according to our data it is the most frequent 
fish from Carei Plain. It is unlikely that the species  
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Table 1. The distribution of the fish species in “Carei Plain”. See Fig.1 For the geographic position of sampling sites see 
(Uk - Umbra krameri, El - Esox lucius, Pp - Pseudorasbora parva, Rr - Rutilus rutilus, Cc - Carassius carassius, Cg - Caras-
sius gibelio, Rs - Rhodeus amarus, Aa - Alburnus alburnus, Gg - Gobio gobio, Mf - Misgurnus fossilis, Ce - Cobitis elonga-
toides, Pf - Perca fluviatilis, Lg - Lepomis gibbosus, An - Ameiurus nebulosus, * locations investigated before 2014 and not 
reinvestigated).  

 

Site Location Uk El Pp Rr Cc Cg Ra Aa Gg Mf Ce Pf Lg An Total 
Site-01 Valea lui Mihai, Morii stream, af-

ter the rail station 
- - X X X - - - X X X - - - 6 

Site-02 Valea lui Mihai, Morii stream, 
towards Simian 

- X - - - - - X X - X - - - 4 

Site-03 Valea lui Mihai, Morii stream, 
towards the border 

- - - - - - - X - - X - - - 2 

Site-04 Simian Pond - - X - X X - - - - - - X - 4 
Site-05 Downstream of  Simian Pond - - - - - - X - - - X X - - 3 
Site-06 Curtuiuseni, stream with alders X - - - - - - - - X - - - - 2 
Site-07 Foieni, bridge westwards of the 

village  
- - - X - - - - - X - - - - 2 

Site-08 *Foieni, canal towards the border - - - - - - - - - - X - - - 1 
Site-09 Urziceni, canal towards Urziceni 

Forest 
- - - - X - - - - - X - - - 2 

Site-10 Urziceni, bridge towards 
Urziceni Forest 

- - - - - - - - X - X - - - 2 

Site-11 Urziceni Forest, ponds near bar-
racks  

- - - X - - X - - - - - - - 2 

Site-12 *Urziceni Forest, the pond from 
the barrack 

- - X - - - - - - - - - - - 1 

Site-13 *Urziceni Forest, stream near the 
barracks  

  X   X   X  X  X X 6 

Site-14 Sanislau, canal near the cemetery - - - - X - - - - X X - - - 3 
Site-15 Sanislau, canal towards Horia - - - - - X - - - X - - - - 2 
Site-16 Horia, the pond from the village - - - - X - - - - - - - - - 1 
Site-17 Scarisoara Noua, stream towards 

the border  
X - - - X - - - - X - - X - 4 

Site-18 *Scarisoara Noua marsh towards 
the border 

- - - - - - - - - X - - - - 1 

Site-19 Downstream of the pond from 
Silindru 

- - X - - - - - - X X - - - 3 

Total Total 2 1 5 3 6 3 2 2 4 8 10 1 3 1  
 
 
could have spread so much in the area in the past 
10 years, especially because it also inhabits habi-
tats as the one from Carei Plain in other areas (e.g. 
Koščo et al. 2008). Probably, C. elongatoides was not 
previously encountered because its small habitats 
were neglected and electro fishing was used 
(Wilhelm & Ardelean 2003, Ardelean & Karác-
sonyi 2005). This fact indicates the necessity of us-
ing collecting methods adequate to the places with 
abundant vegetation and muddy substratum. The 
frequency of C. elongatoides is a consequence of 
these biotope characteristics in most locations, ex-
cept for the canals with amended river bed. 

According to previous data, regarding the fre-
quency and effectives the first species from the 
area were P. parva and C. gibelio (Ardelean & 
Karácsonyi 2005). Although these non native spe-
cies are still frequent in some ponds, two native 

species (C. elongatoides and M. fossilis) hold the 
highest frequency. From these, M. fossilis has been 
considered to be in a sharp decline in the area 
(Ardelean & Karácsonyi 2005) and almost close to 
extinction in Ier River basin (Wilhelm et al. 2001-
2002a). Unlike these, our data show it to be com-
mon in Carei Plain. Thus, the frog net indicated 
that the most frequent are the species typical to the 
area both from a historic point of view, as well as 
ecologically. These results confirm the fact that in 
shallow waters with rich vegetation, the small 
sized fish cannot be properly observed using elec-
tric fishing, remaining caught in the vegetation 
(Telcean et al. 2014). The method we used allowed 
us to capture the fish from the typical habitats of 
the region, belonging to the native communities. 
Thus, although in Carei Plain four non-native spe-
cies are also present, the native species are domi-
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nant, a fact important from a conservative per-
spective. Moreover, it is exactly the aspect of the 
habitats that seems to protect the native communi-
ties from the expansion of invasive species, which 
are generally limited to deeper waters. These data 
should also draw the attention of ichthyologists 
upon the importance of small sized habitats in re-
lation with big rivers, highly studied and intensely 
degraded. 

A special remark deserves U. krameri, species 
with scattered distribution (Kottelat & Freyhof 
2007), found in a deep decline in many areas (e.g. 
Keresztessy 1995), including eastern Hungary and 
western Romania (see in: Wilhelm & Ardelean 
2009, Halasi-Kovács et al. 2011). Although proba-
bly U. krameri occupies several other water courses 
from Carei Plain, most of the waters from the re-
gion have become unfavourable following an-
thropic impact. U. krameri was also present 10 
years ago in other spots in the area where we 
could not retrace it. The species populates a small 
stream with a relatively quick flow at Curtuiuseni, 
bordered by alders. The water presents rich vege-
tation, with bundles of sedge that attenuates the 
flow and water mint, the preference for areas with 
sedge being known (e.g. Wilhelm & Ardelean 
2009). U. krameri`s presence in this habitat con-
firms the fact that, although in the past it was con-
sidered to be specific to stagnant waters, it also 
populates small plain streams (Bănărescu et al. 
1995). At Scarisoara Noua we encountered nu-
merous mudminnows in a natural stream, par-
tially dammed, surrounded by marshes and 
stands of trees. The water was clear, with reeds on 
the banks and submerged aquatic vegetation. At 
the end of March we captured 9 individuals of U. 
krameri, including pregnant females. Although the 
species appears to reproduce during May-June in 
the region (Wilhelm & Ardelean 2009), probably 
the early and warm spring of 2014 modified this 
period. 

Together with U. krameri, a native species 
found in regress in many areas is C. carassius (e.g. 
Bănărescu 2005, Sayer et al. 2011). C. carassius 
seems well represented in the region, surpassing 
C. gibelio regarding frequency and number of indi-
viduals, although previously it was considered to 
have disappeared from Ier basin, also due to the 
competition with C. gibelio (Wilhelm et al. 2001-
2002a). C. carassius populates small canals with 
abundant vegetation, while C. gibelio prefers 
ponds, watercourses or larger channels. It seems 
that these ecologic preferences have determined 

the underestimation of C. carassius effective and 
distribution. Thus, in order to really establish the 
distribution of C. carassius, the small sized habitats 
must also be investigated, even more because in 
these it seems sheltered from the competition with 
C. gibelio, competition considered a cause of its de-
cline in Romania (Bănărescu 2005). 

In Carei Plain, there are also 4 non-native fish 
species. The most common from them is P. parva, 
which seems able to populate all the habitats in 
the area. At the opposite corner lies A. nebulosus, 
species from which only one individual was en-
countered, in a stream that dried afterwards. 
Therefore, despite the negative effect of the 
drought upon the fish, at least it stopped the 
spreading of A. nebulosus in the region. Still, the re-
turn of this species, or the spreading of other non-
native fish species, in the future is alarming. 
Probably the most serious threat seems to be the 
possible invasion of P. glenii. This is a threat for U. 
krameri (e.g. Koščo et al. 2003), but also for am-
phibians (e.g. Reshetnikov 2003). According to the 
latest data, P. glenii is found in the nearby areas 
from Hungary (see in: Reshetnikov 2013) and has 
already entered in south-western Romania (Copi-
laş-Ciocianu & Pârvulescu 2011, Covaciu-Marcov 
et al. 2011). 

The number of fish species from Carei Plain 
seems reduced in relation with other areas from 
the north-western part of Romania (e.g. Bănărescu 
1980-1981, Ardelean 2001-2002, Wilhelm et al. 
2001-2002b). The fact is a consequence of the re-
duced surface of the protected area, its geographi-
cal position, aspect of the hydrographic basin and 
human impact. However, if we compare the fish 
fauna from Carei Plain with the one from the 
neighbouring plain areas (e.g. Wilhelm & 
Ardelean 2004, Wilhelm et al. 2004, Halasi-Kovács 
et al. 2011, Juhász 2011), or from other small hill 
and plain hydrographic basins (e.g. Costiniuc et al. 
2007), these are similar. Together with the 14 fish 
species, near Vermes marsh from Scarisoara Noua 
we also encountered a dead Cyprinus carpio on the 
bank of a fish pond that was excavated near the 
marsh. Probably, it has been recently introduced 
by locals, the pond not existing 5 years ago. Defi-
nitely due to the aspect of the waters from the re-
gion, this species cannot spread in natural waters. 

The fish from Carei Plain are endangered, 
even if protected species are present (O.U.G. 
57/2007). All aquatic habitats from the area are 
strongly affected by anthropic activities. Presently, 
even the habitats favourable to U. krameri, are 
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threatened, these being the last remains of the wet 
areas from the past. At Curtuiuseni the population 
is probably isolated in the superior sector of the 
stream. Downstream there is a farm, which in the 
spring of 2014 polluted the stream, probably with 
pesticides. Moreover at Scarisoara Noua, although 
the habitat is far from the locality and near the 
border, at the beginning of April the nearby vege-
tation was set on fire. Although most habitats in 
which we did not encounter fish are exposed to 
periodic draining, there are also habitats in which 
the absence of fish cannot be explained in this 
manner. It is possible that in the habitats from 
near localities or farms, the absence of fish could 
be caused by the pollution with pesticide or fertil-
izers used in agriculture, recently, at a European 
level being raised the problem of fish species ex-
posed to pesticide (e.g. Ibrahim et al. 2013). More-
over, the drought from the last period highly af-
fects the fish from the small waters of the area. 
Noticeable for this is the case of the dead M. fossilis 
from the marsh near Scarisoara Noua. Probably M. 
fossilis are exposed due to their stationary behav-
iour (e.g. Meyer & Hinrichs 2000). Alongside this, 
it must be mentioned that we found many C. elon-
gatoides in a canal from Foieni in 2011, while in 
2014, after the canal dried for two summers, we 
did not encounter fish. 

Although it is considered that the strategies 
regarding the protection of terrestrial habitats are 
not suitable for freshwater biodiversity (e.g. 
Dudgeon et al. 2006), Carei Plain can be an excep-
tion. The small waters from the area are usually 
surrounded by wet areas, populated by other pro-
tected groups, like amphibians. Thus, protecting 
the wet areas, which are considered very represen-
tative for the area (e.g. Covaciu-Marcov et al. 2009, 
Ferenti et al. 2012) must be globally realised, also 
guarantying the fish survival. 
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