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Carei Plain is a Protected Area in Northwestern Romania with a rich biodiversity, which among other human im-
pacts, is threatened by road traffic. The road mortality intensity and its consequences were indicated in the region
by some studies. During such a road mortality survey, realised in 2016, we identified five road-killed individuals
of Carabus hungaricus, a rare species in Romania. Carei Plain is situated a few kilometres away from the area
where the species presence was known in Hungary. The road is surrounded with sand dunes and wet areas with rich
herbaceous vegetation, but also with Robinia pseudoacacia plantations. Carabus hungaricus is a rare species, with
zoogeographic and conservation importance, affected by the road mortality in the region. The real distribution of C.
hungaricus in the region should be established by investigating its potential habitats in the Protected Area.
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Introduction

Temperate grasslands are one of the most
affected and threatened ecosystems (Henwood,
2010). The strong disturbance of their surviving
biodiversity caused by future human activities
was already predicted (Sala et al., 2000). A re-
cent study indicated that a dramatic decline of
the open grassland habitats will take place in the
future in the case of Deliblato Sands (Ivajnsi¢ &
Devetak, 2020). A species directly threatened by
agricultural activities on steppes is Carabus hun-
garicus Fabricius, 1792 (Turin et al., 2003). It
is a beetle species with Eurasian distribution re-
corded from Austria to Kazakhstan (Kadyrbekov
et al., 2016; Bfezina et al., 2017). Its current
distribution area is fragmented by the Romanian
Plain (Turin et al., 2003). In Romania, C. hungar-
icus 1s a rare species (Barloy & Prunar, 2012a),
with only two reliable records. One of them is
located in western Romania, between Jamu Mare
and Latunas localities (Lie, 1995, 1996), while
the other is situated in southern Romania, near
Murta locality (Popescu & Iorgu, 2016). Other
records are either out of date and unconfirmed
(Breuning, 1932), or only mentioned in the
standard data form of some Natura 2000 sites and
not supported by any, previously or subsequently
published, study (Barloy & Prunar, 2012a.b).
In the vicinity of Romania, C. hungaricus was
recorded in Ombély in Hungary (Szél et al.,
2006), Deliblato in Serbia (Breuning, 1932),

Dragoman in Bulgaria (Hieke & Wrase, 1988;
Geuorguiev & Geuorguiev, 1995), Codru Reserve
in Moldova (Baban, 2015) and Khotyn National
Park in Ukraine (Putchkov, 2009). In Bulgaria,
there are other new records of C. hungaricus
(Bekchiev et al., 2018). Probably, because it
uses open habitats, C. hungaricus seems faster
compared with other carabid species (Bérces &
Rizickova, 2019). Generally, the movement of
C. hungaricus individuals seems random, but
their speed differs among the utilised habitat
types (Bérces & Ruzickova, 2019). When the
habitats of ground beetles are crossed by roads,
they can fall victims to vehicles (e.g., Noordijk et
al., 2006; Yamada et al., 2010; Cicort-Lucaciu et
al., 2016). Knowing the facts that the Carei Plain
fauna is affected by road mortality (Cicort-Lu-
caciu et al., 2012; Covaciu-Marcov et al., 2017),
and C. hungaricus is present in the immediate
vicinity in Hungary (Szél et al., 2006), we hy-
pothesised that the species could also be present
in the region and its presence could be indicated
by road mortality. Recently in Carei Plain road
mortality revealed the existence of some spe-
cies whose presence was not known previously
in the region (Teodor et al., 2019). This fact is
true for other animal groups in another region in
Romania (Covaciu-Marcov et al., 2012, 2020).
In this context, our objective was to search also
for road-killed C. hungaricus individuals during
the road mortality study in Carei Plain.
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Material and Methods

The study was made in 2016 in Carei Plain
Protected Area, Northwestern Romania (Fig. 1).
We studied the road mortality of fauna on a re-
cently modernised road, situated between Sanislau
and Horia localities. The mortality on this road was
already studied before its modernisation (Cicort-
Lucaciu et al., 2012). Thus, our main objective was
to observe how road mortality increased after road
modernisation. The studied road was monitored on
its entire length once every two weeks, between
March and October (unpublished data). We made
pedestrian surveys on the road, like in other similar
studies (Cicort-Lucaciu et al., 2012, 2016; Covaciu-
Marcov et al., 2017). During those pedestrian sur-
veys, we collected some road-killed ground-beetles,
like in the case of other road-killed insects (Teo-
dor et al., 2019). The identification of road-killed
ground beetles from Carei Plain was realised in the
laboratory following the keys (e.g. Breuning, 1932).

Results

In 2016, we identified a new population of C.
hungaricus in Northwestern Romania (Fig. 1), be-
tween Sanislau and Horea localities. Totally, we
encountered five road-killed C. hungaricus indi-
viduals. The first individual was identified on 26
May 2016. On 8 June 2016, we encountered an-
other three individuals, and on 23 June 2016, an-
other one. The road-killed ground beetles were
identified in sectors where the road is surrounded
both by sandy areas, wet areas, and Robinia pseudo-
acacia L. plantations. Three C. hungaricus corpses
were relatively unbroken (Fig. 2), one was partially
dismantled, and the last one was in an advanced
state of degradation. The identification realised
using the keys of Breuning (1932) proved that the
encountered individuals belong to C. hungaricus
hungaricus Fabricius, 1792 (Fig. 2).

Discussion
Despite the existence of some data upon ground
beetles in Carei Plain, C. hungaricus had not previously
been mentioned in the region (Ardelean & Karacsonyi,
2005). Nevertheless, C. hungaricus presence in
Northwestern Romania was expectable due to the
short distance to the country border with Hungary and
to its currently known distribution range (Sz¢€I et al.,
2006). The other two recently recorded populations in
Romania are situated either in south-western Romania,
in Banat region (Lie, 1995, 1996), or even further
south, beyond the Carpathian Mountains, in Oltenia

region (Popescu & lorgu, 2016).

HUNGARY

BULGARIA

Balkan Mountains
Fig. 1. The distribution of Carabus hungaricus in Romania.
Designations: square — new record, circle — other recent and
reliable records, cross — old records from Breuning, x — the
closest records from the surrounding countries, 1 — Nyirség
and Nirului Plain, 2 — Deliblato Sands.

Fig. 2. The road-killed Carabus hungaricus hungaricus from
Northwestern Romania.

Near the road where we encountered the road-
killed C. hungaricus individuals, there were sand dunes
with herbaceous vegetation, Robinia pseudoacacia
plantations on sand dunes and wet areas with rich
herbaceous vegetation. The species was found near two
R. pseudoacacia plantations crossed by the road. Near
plantations psammophile grassland fragments are still
preserved, vegetation which once dominated the nearby
sandy oak woods and interdune marshes (Boros, 1932).
We consider that these fragments represent, in fact, the
species’ main habitat, which prefers more humid areas
of the steppe, with higher herbaceous vegetations,
completely avoiding dense forest (Cizek et al., 2012;
Pokluda et al., 2012). With all its preference toward
natural habitats, C. hungaricus was also mentioned in
urban areas (Putchkov et al., 2019). The identification
of road-killed C. hungaricus individuals in late May
and especially in June corresponds with one of this spe-
cies’ activity peaks (Bérces & Elek, 2013).
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As a steppe species (Panin, 1955), C.
hungaricus lives in Hungary on calcareous sandy
grasslands near the River Danube and River Tisa,
on dolomitic grasslands from Buda and Bakony
Mountains, and on acidic grasslands from the
Nyirség area (Sz¢€l et al., 2006). The sandy areas
from Northwestern Romania, known as Nirului
Plain, are continuous with the Nyirség area
(Hungary). Therefore, many species mentioned on
the sand dunes from Nyirség were also recorded
in Nirului Plain (e.g. Covaciu-Marcov et al., 2009;
Sas-Kovacs et al., 2015). It is considered that some
of the thermophilous steppe species have arrived
in the Great Hungarian Plain through the Lower
Danube Corridor (Magyari et al., 2010). Probably,
the psammophilous species have advanced along
the River Danube and River Tisa up to the sand
dunes situated at the Hungarian-Romanian border
(Covaciu-Marcov et al., 2009). Nevertheless, in
the region, wet areas shelter the ancient fauna and
flora (e.g. Covaciu-Marcov et al., 2009; Ferenti
et al., 2012; Szatmari, 2015). Thus, even being
a steppe element, C. hungaricus preferences for
more humid areas of the steppe (Cizek et al., 2012;
Pokluda et al., 2012) probably place this species in
this category.

Recent studies have indicated that road-killed
animals could provide ecological or zoogeographic
information (e.g. Teodor et al., 2019; Ile et al.,
2020). Road-killed C. hungaricus records in
Northwestern Romania confirm this fact. Although
the number of road-killed ground beetles was low,
the main activity peak of C. hungaricus is in au-
tumn (Bérces & Elek, 2013), and we only deter-
mined individuals that were killed in summer. At
the same time, even if roads act as barriers for for-
est ground beetles (Yamada et al., 2010), C. hun-
garicus 1s a steppe species (Panin, 1955). It seems
to be more vulnerable to road mortality compared
to other ground beetles. Nevertheless, the barrier
effect of roads was mentioned also in the case of
ground beetle species with other ecological de-
mands (Noordijk et al., 2006).

The Nirului Plain is a part of the Protected
Area of the community interest «Carei Plainy.
Thus the presence of this species increases its con-
servation importance. The discovery of this spe-
cies in Carei Plain shows the necessity of studies
on its distribution. It should be searched in dif-
ferent habitat types in the region using adequate
methods. At the same time, investigating other
roads from the region, or the same road but on a
longer period would make possible investigations

on the species activity cycle, which has two peaks
(Bérces & Elek, 2013). Thus, studying road-killed
animals proves its value one more time, succeed-
ing to offer information without any impact on liv-
ing specimens, a fact recently indicated in Roma-
nia in the case of other animals (Ile et al., 2020).
Regarding the impact of roads on biodiversity in
the Carei Plain, we consider that the most impor-
tant conservation decision should be to stop fur-
ther road modernisation in the region.

Acknowledgements
Our study was realised with the support of Freies
Europa Weltanschauung Fundation, the former custodian of
the Carei Plain Natural Protected Area, which we wish to

thank in this way.
References

Ardelean G., Karacsonyi K. 2005. Flora, vegetatia, fauna
si ecologia nisipurilor din nord-vestul Romaniei. Satu
Mare: Daya. 732 p.

Baban E. 2015. Carabus hungaricus (Fabricius 1792),
carabida-ungarica. In: G. Duca (Ed.): The Red Book of
the Republic of Moldova. Chisinau: Stiinta. P. 30.

Barloy J., Prunar F. 2012a. Contributions to the knowledge
of the rare or localized species distribution from the
Carabus genre in Romania. Research Journal of Agri-
cultural Science 44(2): 164-171.

Barloy J., Prunar F. 2012b. Considerations on the genus
Carabus species protected in Romania by the Natura
2000 network. Research Journal of Agricultural Sci-
ence 44(2): 151-163.

Bekchiev R., Guéorguiev B., Kostova R., Chehlarov E.,
Sivilov O. 2018. New records of rare and threatened
beetles (Insecta: Coleoptera) in Bulgaria. Acta Zoologi-
ca Bulgarica 70(4): 501-506.

Bérces S., Elek Z. 2013. Overlapping generations can bal-
ance the fluctuations in the activity patterns of an en-
dangered ground beetle species: long term monitoring
of Carabus hungaricus in Hungary. Insect Conserva-
tion and Diversity 6(3): 290-299. DOI: 10.1111/j.1752-
4598.2012.00218.x

Bérces S., Ruzickova J. 2019. Habitat use of an endangered
beetle Carabus hungaricus assessed via radio telemetry.
Acta Zoologica Academiae Scientiarum Hungaricae
65(4): 335-348. DOI: 10.17109/AZH.65.4.335.2019

Boros A. 1932. Die Flora und die Pflanzengeographischen
Verhiltnisse des Nyirség's (Vegetation). In: A. Boros
(Ed.): 4 Nyirség floraja és névényfoldrajza. Budapest:
Magyar Tudomanyos Akadémia. P. 133-177.

Breuning S. 1932. Monographie der Gattung Carabus L.
Bestimmungs-Tabellen der europdischen Coleopteren.
Troppau: Verlag Edmund Reitter’s Nachfolger
Emmerich Reitter. 1610 p.

Bfezina B., Huber C., Marggi W. 2017. Subtribe Carabina
Latreille, 1802. In: I. Lobl, D. Lobl (Eds.): Catalogue of
Palaearctic Coleoptera. Revised and Updated Revision.

136



Nature Conservation Research. 3anoeeonasn nayxa 2020. 5(3): 134-138

https://dx.doi.org/10.24189/ncr.2020.035

Vol. 1. Archostemata—Myxophaga—Adephaga. Lieden-
Boston: Brill. P. 70-207.

Cicort-Lucaciu A.S., Covaciu-Marcov S.D., Bogdan H.V,,
Sas I. 2012. Implication upon Herpetofauna of a Road
and its Reconstruction in Carei Plain Natural Protected
Area (Romania). Ecologia Balkanica 4(1): 99-105.

Cicort-Lucaciu A.S., Sas-Kovacs 1., Covaciu-Marcov S.D.
2016. Non road human influence upon road mortality
on three secondary roads in the Valsan River protected
area, Romania. Oltenia, Studii si Comunicari, Stiintele
Naturii 32(2): 99-106.

Cizek L., Hauck D., Pokluda P. 2012. Contrasting needs of
grassland dwellers: habitat preferences of endangered
steppe beetles (Coleoptera). Journal of Insect Conserva-
tion 16(2): 281-293. DOI: 10.1007/s10841-011-9415-6

Covaciu-Marcov S.D., Sas 1., Cicort-Lucaciu A.S., Kovacs
E.H., Pintea C. 2009. Herpetofauna of the natural re-
serves from Carei Plain: zoogeographical significance,
ecology, statute and conservation. Carpathian Journal
of Earth and Environmental Sciences 4(1): 69-80.

Covaciu-Marcov S.D., Ferenti S., Cicort-Lucaciu A.S., Sas 1.
2012. Eryx jaculus (Reptilia, Boidae) north of Danube:
a road-killed specimen from Romania. Acta Herpeto-
logica 7(1): 41-47.

Covaciu-Marcov S.D., Puskas A., Pop A.N., Tart M., Ferenti
S. 2017. Road-killed amphibians and reptiles on a lo-
cal road in a protected area in western Romania. Acta
Zoologica Bulgarica 69(1): 115-120.

Covaciu-Marcov S.D., Cicort-Lucaciu A.S., Pop D.R., Lu-
caci B.I., Ferenti S. 2020. More road-killed Caspian
Whipsnakes (Dolichophis caspius): an update on the
species distribution along the Danube in Romania. 4m-
phibian and Reptile Conservation 14(1): 183—-189.

Ferenti S., Cupsa D., Covaciu-Marcov S.D. 2012. Ecological
and zoogeographical significance of terrestrial isopods
from the Carei Plain natural reserve (Romania). Ar-
chives of Biological Sciences 64(3): 1029—1036. DOI:
10.2298/ABS1203029F

Geuorguiev V.B., Geuorguiev B.V. 1995. Catalogue of the
ground-beetles of Bulgaria (Coleoptera: Carabidae).
Sofia-Moscow: Pensoft. 279 p.

Henwood W.D. 2010. Toward a strategy for the conserva-
tion and protection of the world’s temperate grasslands.
Great Plains Research 20: 121-134.

Hieke F., Wrase D.W. 1988. Faunistik der Laufkafer
Bulgariens  (Coleoptera, Carabidae).  Deutsche
Entomologische Zeitschrifi 35: 1-171.

Ile G.A., Maier A.R.M., Cadar A.M., Covaciu-Marcov S.D.,
Ferenti S. 2020. Dead snakes and their stories: mor-
phological anomalies, asymmetries and scars of road
killed Dolichophis caspius (Serpentes, Colubridae)
from Romania. Herpetozoa 33: 7-85. DOI: 10.3897/
herpetozoa.33.e51338

Ivajnsi¢ D., Devetak D. 2020. GIS-based modelling reveals the
fate of antlion habitats in the Deliblato Sands. Scientific
Reports 10(1): 5299. DOI: 10.1038/s41598-020-62305-3

Kadyrbekov R.K., Childebaev M.K., Zhdanko A.B.,
Tleppaeva A.M., Kolov S.V. 2016. Features of fauna
and ecology of insects (Insecta) in the steppe zone of

Pavlodar region (Northern Kazakhstan). Selevinia 24:
91-95. [In Russian]

Lie P. 1995. Beitrdge zur Kenntnis des Carabus hungaricus
frivaldskyanus Breuning neuentdeckt im Banat,
Ruménien (Coleoptera, Carabidae). Folia Entomologica
Hungarica 56: 85-88.

Lie P. 1996. Carabus (Pachystus) hungaricus frivaldskya-
nus Breuning 1933, a sure presence in the Romanian
fauna (Coleoptera: Carabidae). Buletinul de Informare
Entomologica al Societqtii Lepidopeterologice Romane
7(1-2): 147-149.

Magyari E.K., Chapman J.C., Passemore D.G., Allen
J.R.M., Huntley J.P., Huntley B. 2010. Holocene Per-
sistence of wooded steppe in the Great Hungarian
Plain. Journal of Biogeography 37(5): 915-935. DOI:
10.1111/5.1365-2699.2009.02261.x

Noordijk J., Prins D., de Jonge M., Vermeulen R. 2006. Im-
pact of road an the movements of two ground beetle
specie (Coleoptera: Carabidae). Enfomologica Fennica
17:276-283. DOI: 10.33338/ef.84346

Panin S. 1955. Familia Carabidae (gen. Cyhrus si gen.
Carabus), Fauna Republicii Populare Romane, Insecta.
Vol. 10(2). Bucuresti: Editura Academiei. 148 p.

Podluka P., Hauck D., Cizek L. 2012. Importance of mar-
ginal habitats for grassland diversity: fallows and over-
grown tall-grass steppe as key habitats of endangered
ground-beetle Carabus hungaricus. Insect Conserva-
tion and Diversity 5(1): 27-36. DOI: 10.1111/j.1752-
4598.2011.00146.x

Popescu L.E., Torgu I.S. 2016. The Second Confirmed Station
for Carabus hungaricus (Fabricius, 1792) (Coleoptera:
Carabidae) in Romania. Travaux du Muséum National
d’Histoire Naturelle «Grigore Antipa» 59(1): 81-84.
DOI: 10.1515/travmu-2016-0018

Putchkov O.V. 2009. The Hungarian ground beetle, Carabus
(Pachystus) hungaricus (Fabricius, 1792). In: LA.
Akimova (Ed.): Red Data Book of Ukraine. Fauna.
Kiev: Global Consulting. P. 94. [In Ukrainian]

Putchkov A.V., Brygadyrenko V.V., Markina T.Y. 2019.
Ground beetles of the tribe Carabini (Coleoptera, Ca-
rabidae) in the main Megapolises of Ukraine. Vestnik
Zoologii 53(1): 3—12. DOI: 10.2478/vz00-2019-0001

Sala O.E., Chapin F.S., Armesto J.J., Berlow E., Bloomfield
J., Dirzo R., Huber-Sanwald E., Huenneke L.F., Jackson
R.B., Kinzig A., Leemans R., Lodge D.M., Mooney
H.A., Oesterheld M., LeRoy Poff N., Sykes M.T,
Walker B.H., Walker M., Wall D.H. 2000. Global Biodi-
versity Scenarios for the Year 2100. Science 287(5459):
1770-1774. DOI: 10.1126/science.287.5459.1770

Sas-Kovacs E.H., Sas-Kovécs 1., Urak I. 2015. Alopecosa psam-
mophila Buchar, 2001 (Araneae: Lycosidae): morphomet-
ric data and first record for Romania. Turkish Journal of
Zoology 39(2): 352-358. DOI: 10.3906/z00-1404-11

Szatmari P.M. 2015. Additional Glacial Relicts in Carei Plain
natural protected area, north-western Romania. Acta
Horti Botanici Bucurestiensis 42: 23-40. DOI: 10.1515/
ahbb-2015-0003

Sz¢l G., Bérces S., Kutasi C., Kodobocz V. 2006. A magyar
futrinka (Carabus hungaricus Fabricius, 1792) hazai

137



Nature Conservation Research. 3anoeeonasn nayxa 2020. 5(3): 134-138 https://dx.doi.org/10.24189/ncr.2020.035

elterjedése és élohelyei. Praenorica Folia Historico- 5. Species accounts. In: H. Turin, L. Penev, A. Casale
Naturalia 9: 45-80. (Eds.): The Genus Carabus in Europe. A Synthesis.
Teodor L.A., Ferenti S., Covaciu-Marcov S.D. 2019. Fauna Europaea Nevertebrata 2. Sofia and Moscow:
Weevils die in Vain? Understanding Messages from Pensoft. P. 151-285.
Road-Killed Weevils (Coleoptera: Curculionoi- Yamada Y., Sasaki H., Harauchi Y. 2010. Effects of narrow
dea). Coleopterists Bulletin 73(2): 359-368. DOI: roads on the movement of carabid beetles (Coleoptera,
10.1649/0010-065X-73.2.359 Carabidae) in Nopporo Forest Park, Hokkaido. Journal
Turin H., Penev L., Casale A., Arndt E., Assmann T., Makarov of Insect Conservation 14(2): 151-157. DOI: 10.1007/
K., Mossakowski D., Sz¢l G., Weber F. 2003. Chapter s10841-009-9236-z

HOT'NBIIHUE HA TOPOT'AX KYKEJUILbI
HOATBEPKIAIOT HAJIMYUE CARABUS HUNGARICUS
(COLEOPTERA: CARABIDAE) HA CEBEPO-3AITAZIE PYMBIHU U

A. . Yukoprt-Jlykauny

Yuusepcumem Opaos, Pymvinus
e-mail: cicort.alfred@yahoo.com

PaBanna Kapeii sBrnsercs oco6o oxpansemoit mpupoxnoit Teppuropueit (OOIIT) Ha ceBepo-3amane Pymer-
Huu. OHa OTANYaeTCs BRICOKMM OMOpa3sHooOpa3neM, KOTOPOMY, TOMUMO ITPOYUX aHTPOIIOTEHHBIX (aKTOPOB,
yrpokaeT HaJW4He JIBIDKCHHUS Ha JIOporax. YPOBEHb CMEPTHOCTH Ha JOpPOrax M €€ MOCIEACTBHS ObUIH OT-
MEYEHBI Ha TePPUTOPUH UCCIIEJOBAaHNS HEKOTOPBIMH JPYTHMH JTaHHBIMH. B Xoz1e rccienoBaHus CMEPTHOCTH
Ha moporax B 2016 1. MbI 00HapYXWIH ATh ocobeit Carabus hungaricus, MOTHOMAX Ha AOpPOTaxX. DTOT BUJ
siBIsieTcst penkuM B Pymbianu. PaBauna Kapeii pacnonoxeHa B HECKOJIBKUX KHIIOMETPax OT MECTOHAXOX/Ie-
HUSL IaHHOTO BHaa B Benrpum. [lopora okpykeHa IecyaHbIMH AIOHAMH M BIaXKHBIMH y4acTKaMHu ¢ OOraToif
TPaBSHUCTON PACTUTENBHOCTHIO, a TAK)Ke C TMocagkaMu Robinia pseudoacacia. Carabus hungaricus — pen-
K| BUJ, UMEIOMNI 300reorpaduyeckoe U MpUpoIOOXpaHHOe 3HadeHHe. DakTnyeckoe pacipocTpaHeHHE
C. hungaricus Ha TEpPUTOPUH UCCIEIOBAHUS JOJDKHO OBITH YCTAHOBJICHO IIyTEM HU3Y4YEHHs MOTECHIUAIBHBIX
mectoobuTannii Buaa Ha ganao OOIIT.

KoroueBnble cioBa: MecrooOHMTaHue, paBHWHa Kapeif, pacrnpocTpaHeHHe, CEHOKOCHO-IIACTOMIIHOE Yrojbe,
OOIIT, cMepTHOCTB Ha JOPOTax
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