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Abstract: This study aims to complete the aquatic and semiaquatic Heteroptera (Hemiptera: Heteroptera: Nepomorpha) list of
species for Cefa Nature Park. Specimens were collected by monthly monitoring different types of habitats in the protected area. The
study reveals an addition of 17 species, along with the 8 species previously described for this area. Was noted the presence of
Aphelocheirus aestivalis Fabricius, 1794 and Cymatia rogenhoferi Fieber, 1864 species that have a sporadic presence in the
Romanian fauna, being reported few records for these species. These data complete the information on this group collected on the
other side of the Romanian-Hungarian border, in Körös-Maros National Park, where a number of 28 species were identified.
Because the goal is to create a protected area on both sides of the border, it is imperative to know this group in both protected areas,
in order to create a common monitoring plan and common management measures.
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INTRODUCTION

Heteroptera are a significant component of the
aquatic fauna and play an important part in littoral food
webs [23]. These insects are able to colonize all aquatic
habitats, from small temporary ponds to lakes and
rivers, from swamps to brackish waters, even if only
temporarily during their migratory flights [15]. For
decades, Heteropterologists have been searching for
possibilities to use water bugs for biological
monitoring purposes. Several efforts were made in the
past to find the relationship between different
characteristics of water-bodies and the composition of
their aquatic and semiaquatic Heteroptera fauna [8].
Despite the wide spread of these species, data referring
to their occurrence in Romania are scarce and above all
faunistic. Few references are made to the quality of the
living places; only the names of the localities or
counties are mentioned [12]. Possible relations between
habitat characteristics and Heteroptera communities
structure have been recently studied by Olosutean and
Ilie [18, 19].

For Cefa, only 8 species of aquatic Heteroptera
have been recorded so far [9]. For Crişana, Paina
mentions 16 species [20]; Davideanu noted about 17
species  in  Bihor  county  [7].  On  the  other  side  of  the
border, in Körös-Maros National Park (Hungary) 28
species have been described [11, 13].

In this paper, new additions to the Heteroptera
fauna of Cefa Nature Park are summarized and
discussed.

MATERIALS AND METHODS

Study area

The size of Cefa Nature Park is about 5002 ha. The
north-western limit coincides with the Romanian-
Hungarian border, the southern limit is defined by the
canal that bounds the Rădvani Forest and the eastern by
Criş’s Sewer. The altitude remains constant throughout
the region, ranging from 90 to 110 m.

The main  wet  habitats  are  the  ponds  included in  a
fishing stock (approximately 700 ha of water surface),
the network of canals of different sizes and water flow
speed and marshes.

Sampling procedure

Sampling and observations were carried out by
visual inspection and by sample collection using a
limnologic net, once a month from December 2009 to
August 2010, excluding January and July. To
characterize the microhabitat types several variables
are given bellow:

ü average width and depth of water
ü type of substrate
ü presence or absence of aquatic vegetation
ü GPS coordinates (N/E)
Variables were noted for most of the sampling

sites. The collected material was stored in Eppendorf
tubes and other containers with 70% ethyl alcohol.
Samples were determined with the stereomicroscope
using the work of following authors as identification
keys: Andersen [1, 2, 3], Davideanu [7], Jansson [14],
Poisson [22], Tamanini [25], Wagner [26].

Sampling stations

The investigations were carried out in 19 sampling
sites, samples being collected once or more times from
the same site. (Fig. 1). We reached every lake and
stream present in Cefa Nature Park area, except those
which had been drained.
Collecting canal (CC): 46º54′46″ N 21º41′54″ E; lotic
ecosystem; marks the eastern limit of the Park at the
exit of Cefa village. Substrate type rocks, average
depth of water cca. 90 cm.
Drainage canal Ateaş East (CEA): 46º54′58″ N
21º37′24″ E; lotic ecosystem; average depth cca.  2 m,
width around 10 m, without visible aquatic vegetation;
substrate consists of mud and sand.
Canton drainage canal (CEC): 46º54′14″ N 21º39′43″
E; lotic ecosystem; flows near the district; average
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depth of water cca. 80 cm, width 6 m; substrate type
mud.
Canal Southern limit (CLS): 46º53′36″ N 21º39′33″ E;
lotic ecosystem; average width 6 m, depth of water cca.
70 cm, substrate type mud.
Drainage canal Ateaş West (CEAP): 46º54′43″ N
21º37′02″ E; lotic ecosystem; average width 12 m,
depth of water cca. 1 m; 90 % covered with Lemna sp.;
banks with anaerobic fragmentations; substrate type
mud.
Canal near Hut (CCAB): 46º54′17″ N 21º39′22″ E;
small stream; substrate covered with leaves fallen from
the trees; width 2.5 m, depth of water cca. 40 cm.
Canal 1 (C1): 46º54′28″ N 21º39′40″ E; lotic
ecosystem; located to the left side of the road to Ateaş
village. Substrate type mud, average depth of water
cca. 1.2 m, width 2.5 m, rare fields with aquatic
macrophytes.
Canal 2 (C2): 46º55′03″ N 21º40′45″ E; lotic
ecosystem; at the edge of fishery, right side of the road.
Substrate covered with leaves fallen from the trees,
average depth of water cca. 60 cm, width 2.5 m.
Canal 3 North (C3N): 46º54′46″ N 21º38′36″ E; lotic
ecosystem; marks the end of fishery towards Ateaş
village; average depth of water 1 m, width 3 m,
substrate type mud, with Phragmites sp. and Lemna
sp..

Canal 3 South (C3S): 46º54′14″ N 21º38′53″ E; lotic
ecosystem; continuing C3N.
Canal 4 (C4): 46º53′52″ N 21º37′31″ E; lotic
ecosystem; at midway between Cefa and Ateaş
villages;  average  depth  of  water  1  m,  width  6  m,
substrate type mud.
Lake 2 (L2): 46º55′01″ N 21º40′44″ E; lentic
ecosystem; the second lake of the fishery on the right
side of the road.
Lake 3 (L3): 46º55′14″ N 21º40′05″ E; lentic
ecosystem; the third lake of the fishery on the right side
of the road.
Lake 7 (L7): 46º54′25″ N 21º39′06″ E; lentic
ecosystem; the last lake of the fishery placed also on
the right side besides the road to Ateaş village.
Lake 8 (L8): 46º54′24″ N 21º39′02″ E; lentic
ecosystem; placed between lake 3 and the 7th lake.
Lake 9 (L9): 46º55′11″ N 21º40′01″ E; lentic
ecosystem; behind the 3rd lake.
Lake 14 (L14): 46º54′22″ N 21º39′24″ E; lentic
ecosystem; the last lake of the fishery placed on the left
side of the road.
Pool 5B (H5B): 46º55′11″ N 21º40′46″ E; lentic
ecosystem; the fifth lake is divided into 3 small ponds
this being the middle one; almost drained with mud as
substrate.
Temporary pond (BT): 46º54′51″ N 21º38′31″ E; small
temporary pond in Ateaş meadow.

Figure 1. Sampling stations in Cefa Nature Park.

RESULTS

As  a  result  of  the  present  study  a  total  of  23
Heteroptera species were found in this area, which
means that at least 36.76% of Romanian true bug fauna
occur in Cefa Nature Park, including in the percentage

the other two different species (Corixa affinis Leach,
1817 and Mesovelia furcata Mulsant & Rey, 1852)
noted in the past by Ilie in 2005, but not founded this
time. The species belong to the following families:
Corixidae, Gerridae, Hydrometridae, Aphelocheiridae,
Naucoridae, Nepidae, Notonectidae and Pleidae, 35
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samples being collected with 265 individuals. There
were five samples without Heteroptera species. Next to
the species the frequency (f%) values are indicated in
Table 1. The most frequent species are Plea
minutissima (18.32%), Sigara striata (11,83%),
Notonecta glauca (11.45%), Ilyocoris cimicoides

(9.16%) and Micronecta scholtzi (8.39%). Rare species
can be considered Corixa punctata, Gerris
odontogaster, Aphelocheirus aestivalis and
Hydrometra stagnorum all having a low frequency
(0.38%).

Table 1. Species distribution at sampling sites and the frequency (f%).

Sampling stations

Species
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Corixa punctata Illiger, 1807 •                   0.38
Cymatia rogenhoferi Fieber, 1864    •             •   1.14
Hesperocorixa linnaei Fieber, 1848 •                •  • 1.14
Paracorixa concinna Fieber, 1848   • •                1.9
Sigara falleni Fieber, 1848  • •    • •   •    •  •  • 5.72
Sigara striata Linnaeus, 1758 •  •  • •   •  •  •    •  • 11.83
Sigara lateralis Leach, 1817 • •  • • •              7.25
Sigara iactans Jansson, 1983   •   •           •  • 1.9
Micronecta scholtzi Fieber, 1860     • •              8.39
Aquarius p. paludum Fabricius, 1794           • •    •    4.58
Gerris argentatus Schummel, 1832 • • •      • •  • •     •  5.34
Gerris lacustris Linnaeus, 1758            •  •      1.52
Gerris odontogaster Zetterstedt, 1828                  •  0.38
Gerris thoracicus Schummel, 1832   •  •               1.14
Hydrometra gracilenta Horvath, 1899  •       •  • • •       2.67
Hydrometra stagnorum Linnaeus, 1758                 •   0.38
Aphelocheirus aestivalis Fabricius,  1794                    • 0.38
Ilyocoris c. cimicoides Linnaeus, 1758 • • •    •  • • • • • •    •  9.16
Nepa cinerea Linnaeus, 1758   •      •  •      •   1.52
Ranatra linearis Linnaeus, 1758       •  • • •       •  3.43
Notonecta glauca Linnaeus, 1758 •  •      •  •    • •  •  11.45
Notonecta viridis Delcourt, 1909           •     •    1.14
Plea m. minutissima Leach, 1817  •  • • • • • • • • • • •    •  18.32

Below we list the species that we have found,
including the location, date and number of individuals.
Species new for Crişana fauna are marked with *:

Family CORIXIDAE:
Corixa punctata Illiger, 1807: BT – 3.VI.10 (1).
* Cymatia rogenhoferi Fieber, 1864: L9 – 30.IV.10 (2);
CEC – 12.XII.09 (1).

Comment: holarctic, oriental distribution [24]. In
Romania it is rare [7].
Hesperocorixa linnaei Fieber, 1848: BT – 23.VI.10
(1); CC – 12.XII.09 (1); CEC – 12.XII.09 (1).
* Paracorixa concinna Fieber, 1848: L9 – 30.IV.10
(4); L14 – 26.III.10 (1).

Comment: paleartic distribution [24]. In Romania it
is  noted  in  east,  south-west  and  center  of  the  country
[7].
Sigara (Subsigara) falleni Fieber, 1848: L3 - 30.IV.10
(1); CC – 12.XII.09 (2); H5B – 30.IV.10 (1); CEC –
10.II.10 (2); CEAP – 23.VI.10 (1); L2 – 30.IV.10 (1);
C3N – 4.VIII.10 (3); L14 – 26.II.10 (4).
Sigara (Sigara) striata Linnaeus, 1758: CC – 12.XII.09
(4); CEC – 12.XII.09 (3), 10.II.10 (4); L8 – 23.VI.10
(3); C4 – 27.III.10 (1); C1 – 23.VI.10 (3); C3N –
4.VIII.10 (1); L14 – 26.III.10 (3), 23.VI.10 (4); BT –
3.VI.10 (3), 23.VI.10 (1); L7 – 23.VI.10 (1).
Sigara (Vermicorixa) lateralis Leach, 1817: L9 –
30.IV.10 (2); BT – 3.VI.10 (3), 23.VI.10 (2); L7 –
23.VI.10 (1); H5B – 30.IV.10 (4); L8 – 23.VI.10 (7).

Sigara (Subsigara) iactans Jansson, 1983: L14 –
26.III.10 (1); L7 – 23.VI.10 (1); CC – 12.XII.09 (1);
CEC – 12.XII.09 (2).
* Micronecta (Dichaetonecta) scholtzi Fieber, 1860:
L7 – 23.VI.10 (17); L8 – 23.VI.10 (5).

Comment: distributed in eastern hemisphere [24].
In Transilvania occurs in all kind of habitats [10].

Family GERRIDAE:
Aquarius paludum paludum Fabricius, 1794: C3N –
4.VIII.10 (1); CLS – 3.VIII.10 (9); C2 – 30.IV.10 (2).
Gerris (Gerris) argentatus Schummel,  1832:  CEA  –
26.III.10 (1); L14 – 23.VI.10 (1); BT – 26.III.10 (1);
H5B – 30.IV.10 (3); C2 – 26.III.10 (1); C4 – 27.III.10
(3); C1 – 26.III.10 (3); C3S – 30.IV.10 (1).
Gerris (Gerris) lacustris Linnaeus, 1758: C2 –
26.III.10 (3); CCAB – 27.III.10 (1).
Gerris (Gerris) odontogaster Zetterstedt, 1828: CEA –
26.III.10 (1).
Gerris (Gerris) thoracicus Schummel, 1832: L14 –
23.VI.10 (2); L8 – 23.VI.10 (1).

Family HYDROMETRIDAE:
Hydrometra gracilenta Horvath, 1899: C3N –
4.VIII.10 (1); H5B – 30.IV.10 (1); C2 – 30.IV.10 (4);
C4 – 5.VIII.10 (1).
Hydrometra stagnorum Linnaeus, 1758: CEC – 1.V.10
(1).

Family APHELOCHEIRIDAE:
Aphelocheirus aestivalis Fabricius, 1794: CC –
12.XII.09 (1).
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Family NAUCORIDAE:
Ilyocoris cimicoides cimicoides Linnaeus, 1758: CEA –
26.III.10 (7); C3N – 4.VIII.10 (2); L14 – 23.VI.10 (1);
BT – 26.III.10 (2); L3 – 30.IV.10 (1); H5B – 30.IV.10
(1); C2 – 30.IV.10 (1); C4 – 27.III.10 (3); CCAB –
27.III.10 (2); C1 – 26.III.10 (3); C3S – 30.IV.10 (1).

Family NEPIDAE:
Nepa cinerea Linnaeus, 1758: C3N – 4.VIII.10 (1);
L14 – 23.VI.10 (1); CEC – 1.V.10 (1); C4 – 11.XII.09
(1).
Ranatra (Ranatra) linearis Linnaeus, 1758: L3 –
30.IV.10 (3); C4 – 27.III.10 (2), 5.VIII.10 (1); C3S –
30.IV.10 (1); CEA – 26.III.10 (1); C3N – 4.VIII.10 (1).

Family NOTONECTIDAE:
Notonecta (Notonecta) glauca Linnaeus, 1758: CEA –
26.III.10 (2); C3N – 4.VIII.10 (5); L14 – 26.III.10 (1);
BT – 23.VI.10 (6); CLS – 3.VIII.10 (1); CEAP –
23.VI.10 (14); C4 – 11.XII.09 (1).
Notonecta (Notonecta) viridis Delcourt, 1909: C3N –
4.VIII.10 (2); CLS – 3.VIII.10 (1).

Family PLEIDAE:
Plea minutissima minutissima Leach, 1817: CEA –
26.III.10 (3); L9 – 30.IV.10 (2); C3N – 4.VIII.10 (8);
L3 – 30.IV.10 (3); L7 – 23.VI.10 (7); H5B – 30.IV.10
(1); L8 – 23.VI.10 (4); L2 – 30.IV.10 (5); C2 –
30.IV.10 (1); C4 – 27.III.10 (3); CCAB – 27.III.10 (1);
C1 – 26.III.10 (6); C3S – 27.III.10 (4).

DISCUSSIONS

The European water bug fauna is relatively poor as
compared to the aquatic and semiaquatic fauna
worldwide [21]. In Romania, 67 species of aquatic and
semiaquatic Heteroptera have been noted so far [5, 10].
A new species of this group has been recently reported
in  Romania,  but  data  have  not  been  published  yet
(Berchi, unpublished data).

The studies shows the existance of 25 aquatic and
semiaquatic Heteroptera species within a relatively
small surface (5002 hectares) of Cefa Nature Park,
which stands for a percentage of 36.76% out of
Romania’s aquatic and semiaquatic Heteroptera
species.

Among the 23 species of aquatic and semiaquatic
Heteroptera identified this time, the following 17
species are new for Cefa Nature Park: Corixa punctata,
Cymatia rogenhoferi, Hesperocorixa linnaei,
Paracorixa concinna, Sigara falleni, Micronecta
scholtzi, Aquarius paludum, Gerris lacustris, G.
odontogaster, G. thoracicus, Hydrometra gracilenta,
H. stagnorum, Aphelocheirus aestivalis, Nepa cinerea,
Ranatra linearis, Notonecta glauca and N. viridis [9].
Three of these species, Cymatia rogenhoferi,
Paracorixa concinna and Micronecta scholtzi are new
for Crişana Region [7, 20]. Corixa affinis and
Mesovelia furcata, species mentioned by Ilie in Cefa,
in 2005 were not reported in the present study.

Among the species of the present study, Notonecta
viridis Delcourt, 1909 and Cymatia rogenhoferi Fieber,
1864 were not reported on the other side of the border,
in Körös-Maros National Park [11, 13, 16]. 28 species

were identified on the Hungarian side of the protected
area, six of which (Hebrus ruficeps Thomson, 1871, H.
pussilus Fallen, 1807, Microvelia buenoi Drake, 1920,
M. pygmaea Dufour, 1833, Cymatia coleoptrata
Fabricius, 1777, Sigara (Pseudovermicorixa)
nigrolineata Fieber, 1848) were not found on the
Romanian side (Cefa Nature Park) [11, 13]. Likewise,
considering the family as reference point, the dominant
family  as  far  as  number  of  species  is  concerned  is
Corixidae family with 10 species on both  sides  of  the
protected area.

The density of aquatic macrophytes positively
affects the occurrence of aquatic and semiaquatic
Heteroptera species in the present study as well as is
described in the literature, by a higher number of
available food resources and shelters [16]. Vegetation
structure clearly influences different developmental
stages of waterstriders (Gerridae) [17] and
backswimmers Notonecta sp. [4].

Among the 23 species identified in the present
study,  16  species  are  aquatic  7  are  semiaquatic.  At  a
small scale, the spatial pattern of the Heteroptera
species is determined by environmental factors, such as
current velocity and macrophyte density. Aquatic
Heteroptera species prefer habitat with standing, or
slow flowing water, while the semiaquatic species
seem to be tolerant of current velocity [16].

The number of aquatic Heteroptera species is equal
in  the  two  parks  (16  species),  whereas  the  number  of
semiaquatic Heteroptera species varies (7 species on
the Romanian side and 12 species on the Hungarian
side). One explanation arises from the fact that on the
Hungarian side the aquatic habitats are of greater
variety than those on the Romanian side. Therefore,
there are certain habitats which are present only in
Körös-Maros National Park: natural pools of different
sizes and depths which may be temporal or permanent,
ponds where fishing is not as intensive anymore
(unlike Cefa Nature Park), moors with different water
depths. Another explanation could be that these
semiaquatic species might have not been found in Cefa
Nature  Park  so  far,  which  calls  for  further  studies  and
investigations.

We may also remark the presence of Aphelocheirus
aestivalis, widely distributed in Romania, but rarely
collected because of its habitat of not surfacing the
water [6].

Due to the large number of common species for
both protected areas, Cefa Nature Park and Körös-
Maros National Park, a common management plan (for
wetlands conservation) is necessary to be implemented
for biodiversity protection.
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