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SOME DATA UPON THE TERRESTRIAL ISOPOD ASSEMBLAGE  
FROM A NORTH-WESTERN ROMANIAN WETLAND 

FERENTI Sára, DIMANCEA Nicoleta 

Abstract. In 2009, we identified nine terrestrial isopod species in a wetland near Valea lui Mihai locality (Bihor County, Romania): 
Hyloniscus riparius, H. transsilvanicus, Haplophthalmus danicus, Cylisticus convexus, Porcellium collicola, Trachelipus arcuatus, 
T. rathkii, T. nodulosus, Armadillidium vulgare. Considering certain ecologic and zoogeographic characteristics of the nine species, 
we divided them in three groups: 1. species the presence of which is due to the actual features of the habitat (H. riparius, T. rathkii,
A. vulgare, P. collicola, C. convexus, T. nodulosus); 2. species that probably represent survivors of a colder climate and the forest 
from the past (H. transsilvanicus and T. arcuatus); 3. species rarely found in traps (H. danicus). The surface activity is low in July, 
probably due to the high temperatures, which reduce the humidity of the habitat. 

Keywords: wetland, Oniscidea, habitat, surface activity. 

Rezumat. Date asupra comunit ii de izopode terestre dintr-o zon  umed  din nord-vestul României. Într-o mla tin
de lâng  localitatea Valea lui Mihai (Bihor, România) am identificat în anul 2009, nou  specii de izopode terestre: Hyloniscus 
riparius, H. transsilvanicus, Haplophthalmus danicus, Cylisticus convexus, Porcellium collicola, Trachelipus arcuatus, T. rathkii, T. 
nodulosus, Armadillidium vulgare. Luând în considerare anumite caracteristici ecologice i zoogeografice ale acestora, am împ r it
cele nou  specii în trei grupe: 1. specii ale c ror prezen  se datoreaz  caracteristicilor actuale ale habitatului (H. riparius, T. rathkii,
A. vulgare, P. collicola, C. convexus, T. nodulosus); 2. specii care probabil reprezint  urmele unui climat mai rece i a p durilor din 
trecut (H. transsilvanicus i T. arcuatus); 3. specii rare în capcane (H. danicus). Activitatea de suprafa  este redus  în iulie, probabil 
datorit  temperaturilor ridicate, care diminueaz  umiditatea habitatului. 

Cuvinte cheie: zon  umed , Oniscidea, habitat, activitate de suprafa .

INTRODUCTION

Wetlands from north-western Romania have a distinct importance both for the flora and fauna (e.g. 
KARACSONYI, 1987; FERENTI et al., 2012; COVACIU-MARCOV et al., 2009a, b; ARDELEAN & KARACSONYI, 2005). From 
this perspective, Carei Plain is an area with numerous wetlands, extremely important from a zoogeographic and 
conservative point of view (KARACSONYI, 1987; FERENTI et al., 2012; COVACIU-MARCOV et al., 2009a). Remains of the 
natural wetland fauna have been recently mentioned near some canals from north-western Romania following their 
regularisation (e.g. SAS et al., 2008; COVACIU-MARCOV et al., 2007, 2008a, b). Such results were obtained by collecting 
terrestrial isopods through pitfall traps (FERENTI & DIMANCEA, 2012). However, qualitative studies with direct method 
were previously made in the wet areas of Carei Plain (FERENTI et al., 2012), quantitative data being recorded in only 
one wetland (TOMESCU et al., 2008). Thus, our study started from the hypothesis that the terrestrial isopod fauna from a 
wetland from Valea lui Mihai is similar to the one from the wet areas from Carei Plain. Considering that the remains of 
this fauna are found in the artificial canals from north-western Romania (FERENTI & DIMANCEA, 2012), we wanted to 
establish the composition of the terrestrial isopod fauna from a relatively natural wetland, through quantitative 
collections, in order to compare what and how many of it survives in the anthropogenic canals from the region. 
Regarding the herpetofauna, the wetland from Valea lui Mihai shelters mountainous elements at low altitudes 
(COVACIU-MARCOV et al., 2009b). Assuming that the climatic conditions from the past have had the same influence 
upon the vertebrate and invertebrate fauna, it is possible that those conditions will also be felt by the terrestrial isopods. 

MATERIAL AND METHODS 

The study was realised in 2009, in a wetland near Valea lui Mihai locality, from north-western Romania. The 
habitat is a typical wetland from north-western Romania, having permanent humidity, being formed on the sides of a 
low flowing stream. The natural vegetation generally consists of grassy vegetation, pewter, reed and willow in certain 
places. The wetland is mainly affected by the nearby anthropogenic areas (households and fields), representing a natural 
island between them. The samples were prevailed with pitfall traps, once a month, from April to September. We set four 
traps / month in a representative area, at 5 m distance from each other. However, this number of traps was not the one 
that we collected, because many were destroyed by animals or humans due to the close proximity of the town. 
Therefore, we collected only 16 traps, respectively about 2-3 traps/month. The aim of the study was not to observe the 
differences between the microhabitats within the wetland, but to make an inventory of the species from it and to 
establish certain quantitative parameters. The isopods were preserved in alcohol, and afterwards determined in the 
laboratory using the scientific literature (e.g. RADU, 1983, 1985). The following parameters were analysed: numeric 
abundance, relative abundance, species frequency of appearance, species richness and diversity (Shannon-Wiever 
index, SHANNON & WIEVER, 1949). 
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RESULTS

In the wetland from Valea lui Mihai we identified 9 terrestrial isopod species: Hyloniscus riparius (C. KOCH
1838), H. transsilvanicus (VERHOEFF 1901), Haplophthalmus danicus BUDDE-LUND 1880, Cylisticus convexus (DE
GEER 1778), Porcellium collicola (VERHOEFF 1907), Trachelipus arcuatus (BUDDE-LUND 1885), T. rathkii (BRANDT 
1833), T. nodulosus (C. KOCH 1838) and Armadillidium vulgare (LATREILLE 1804). From a whole of 674 individuals, 
273 were males and 401 females. The males only belonged to seven species, while the females were identified from 
each of the nine species. H. riparius, T. arcuatus and A. vulgare dominated the isopod assemblage. The same species 
also had high frequency (Table 1). 

The largest number of individuals was registered in April. From the first months of the study a gradual 
decrease regarding the species richness can be observed, reaching the minimum value in August, and recovering in 
September. Concerning the diversity, the maximum value was reached in July, while the minimum in August (Table 1). 

The structure of the terrestrial isopod assemblages was different from one month to another. Although, H. 
riparius had the highest abundance during the whole study, it only held a majority in the first two months, period in 
which T. arcuatus and A. vulgare were also greatly active. T. rathkii dominated the next month, while T. nodulosus held 
a majority in July. The total number of individuals was very low in August, H. riparius, T. rathkii and A. vulgare being 
the dominant ones. The T. arcuatus population presented a more intense surface activity in the last month. 

Table 1. Relative abundance of the individuals of each species, numeric abundance, species richness and Shannon-Wiever (H) 
diversity in each study month; numeric (A) and relative (A%) abundance and frequency of appearance (F) of the individuals of each

species, and assemblage diversity (H) throughout the whole study period; (IV – April, V – May, VI – June, VII – July, VIII – August,
IX – September). 

IV V VI VII VIII IX Total 
A / month A A% F 

H. riparius 46.45 54.42 37.08 12.58 10.52 8.47 233 34.57 87.50 
H. transsilvanicus - 0.68 - - - - 1 0.14 6.25 
H. danicus 1.29 1.36 1.98 1.39 - 1.69 10 1.48 37.50 
C. convexus 0.64 0.68 - - 5.26 3.38 5 0.74 31.25 
P. collicola 1.93 2.04 1.32 - - 1.69 9 1.33 31.25 
T. arcuatus 15.48 19.72 10.59 32.86 - 49.15 145 21.51 75.00 
T. rathkii - 2.04 43.70 - 57.89 - 80 11.86 18.75 
T. nodulosus - - - 34.26 - 5.08 52 7.71 12.50 
A. vulgare 34.19 19.04 5.29 18.88 26.31 30.50 139 20.62 100 
No. of individuals 155 147 151 143 19 59 674 
No. of species 6 8 6 5 4 7 9 
H 1.17 1.25 1.25 1.36 1.06 1.32 1.64 

DISCUSSIONS 

Considering certain ecologic and zoogeographic characteristics of the nine identified terrestrial isopod species, 
these can be divided in three groups: 1. species the presence of which is determined by the actual features of the habitat; 
2. species the presence of which can be due to the past of the area; 3. rare species in traps. The presence of the 
dominating species throughout the study was determined by two characteristics of the habitat: humidity and 
anthropogenic impact. Humidity determined the dominance of H. riparius and T. rathkii, these species being 
characteristic or frequent in the wet areas (e.g. RADU, 1983, 1985; WIJNHOVEN, 2000, see in: JASS & KLAUSMEIER,
2003). The high abundance of the synanthropic species A. vulgare (RADU, 1985) is a result of the presence of affected 
areas surrounding the wetland, some individuals probably migrating in the natural areas, situated at the limit of the 
anthropogenic areas. 

H. transsilvanicus and T. arcuatus are present in the wetland due to its past. The first one is characteristic to 
the wet areas from higher altitudes (RADU, 1983; TOMESCU et al., 2011), while the second one is typical of the forested 
areas (RADU, 1985; TOMESCU et al., 2005). The wetlands from north-western Romania represent extremely important 
habitats for the preservation of the mountain species found in the plain (e.g. COVACIU-MARCOV et al., 2009a; FERENTI
et al., 2012). The areas with cold and wet climate from the north-western part of Hungary also proved to be capable of 
sheltering H. transsilvanicus population in the Tisa flood plain (VILISICS & HORNUNG, 2010). H. transsilvanicus is also 
frequent in the wetlands from Carei Plain (FERENTI et al., 2012). Therefore, although the wetland from Valea lui Mihai 
is small and surrounded by anthropogenic areas, it still preserves a terrestrial isopod fauna similar to the one of other 
wetlands from the region, fact also observed for the herpetofauna (COVACIU-MARCOV et al., 2009b). The presence of 
these terrestrial isopod species probably denotes their ecologic plasticity during times. 

Although T. arcuatus is considered a forest species (RADU, 1985), it has been exceptionally observed in 
opened areas, in favourable microhabitats (TOMESCU et al., 2000). However, although the previous situation was 
observed in a mountain area (TOMESCU et al., 2000), the phenomenon seems to be more common in north-western 
Romania (FERENTI & DIMANCEA, 2012). Thus, identifying T. arcuatus in the wetland from Valea lui Mihai can suggest 
that the presence of the species in the canal from Caraseu (FERENTI & DIMANCEA, 2012) does not necessarily represent 
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a consequence of the forest disappearing from the area, but of the disappearing of the wetland. However, it is possible 
that forests were found in the past in Valea lui Mihai exactly in, or near the wetland, forests that have disappeared 
following the anthropogenic pressure. An argument in this direction is the high number of species, in other cases the 
isopods being more numerous in forests than in opened areas (SPUNGIS, 2008). On the other hand, it seems that in the 
past forests were well represented in the area (ARDELEAN & KARACSONYI, 2005), being present in the neighbouring 
areas in Hungary, even in the last glacial maximum (WILLIS et al., 1995).  

H. danicus is a rare presence in pitfall traps, because of its low mobility (TOMESCU et al., 2008). Previously, 
the species was identified in wet areas, both natural and artificial (RADU, 1983), thus the habitat from Valea lui Mihai 
being a favourable one. Although represented by low numbers, the permanent presence of the species, with the 
exception of the warmest month, suggests the fact that it is a characteristic element of this assemblage. C. convexus
appears in low numbers, and its presence can be due to its synanthropic character (RADU, 1985). 

One of the most important parameters that influences the surface activity of the terrestrial isopods is the 
temperature of the environment (see in: WARBURG et al., 1984; MA et al., 1991; KUZNETSOVA & GONGALSKY, 2012). 
This is also highlighted in the manner in which the number of individuals and species varies throughout the warm 
season. The more intense surface activity from spring – beginning of summer and beginning of autumn - is probably 
due to the moderate temperatures from these periods. It has been observed that in some cases the dynamics of the 
terrestrial isopod populations is affected especially by habitat changes and not by weather (DAVIS, 1984). Thus, the 
lowest species and individuals diversity from August can be a consequence of the decrease of the isopods surface 
activity because of the modifications produced in the habitat by excessive heat. 

Despite the fact that the number of terrestrial isopod species collected using pitfall traps is small (e.g. RADU &
TOMESCU, 1976; TOMESCU et al., 2000), the number of species collected from Valea lui Mihai is high, considering the 
low number of traps. This probably indicates the existence of a high biodiversity in the wetland. Although the wetland 
from Valea lui Mihai is surrounded by anthropogenically affected areas, it represents one of the few relatively natural 
islands from the region, fact that probably determined the concentration of the existing species on a limited surface. 

The structure of the terrestrial isopod assemblages from the wetland from Valea lui Mihai is similar to the one 
from the wet natural areas from Carei Plain (FERENTI et al., 2012). This fact was expectable, because these wetlands 
were connected with each other in the past, even if they are presently separated following anthropogenic activities. 
However, in comparison to the isopod fauna from near the recently studied anthropogenic canal (FERENTI & DIMANCEA,
2012), in the wetland from Valea lui Mihai, the species assemblages is much more diversified, the number of species 
being greater. This underlines the fact that natural wetlands are more favourable for the terrestrial isopod fauna. 
Although the artificial canals can shelter a part of the original wetland fauna, they are limited to a small part of the 
terrestrial isopods. This fact proves the distinct importance of natural wetlands for the terrestrial isopod fauna from 
north-western Romania, and meanwhile represents a new argument for the preservation of these habitats. 

REFERENCES 

ARDELEAN G. & KARACSONYI K. 2005. Flora, vegeta ia, fauna i ecologia nisipurilor din nord-vestul României. Edit. 
Daya. Satu Mare. 731 pp. 

COVACIU-MARCOV S. - D., CICORT-LUCACIU A. - S., SAS I., GROZA M. - I., BORDAS I. 2007. Contributions to the 
knowledge regarding the herpetofauna from the Maramure  county areas of “M gura Codrului” Romania.
Biharean Biologist. Oradea Publishing House. 1: 50-56. 

COVACIU-MARCOV S. - D., BOGDAN H. - V., PAINA CRISTIANA, TOADER SIMONA, CONDURE NATALIA. 2008a. The
herpetofauna of the north-western region of Bihor County, Romania. Biharean Biologist. Oradea Publishing 
House. 2: 5-13. 

COVACIU-MARCOV S. - D., CICORT-LUCACIU A. - S., FERENTI SARA, DAVID ANAMARIA. 2008b. The distribution of 
lowland Zootoca vivipara populations in North-Western Romania. North-Western Journal of Zoology. Oradea 
Publishing House. 4(1): 72-78. 

COVACIU-MARCOV S. - D., SAS I., CICORT-LUCACIU A. - S., KOVÁCS ÉVA-HAJNALKA, PINTEA CRISTINA. 2009a. 
Herpetofauna of the Natural Reserves from Carei Plain: zoogeographical significance, ecology, statute and 
conservation. Carpathian Journal of Earth and Environmental Sciences. North University of Baia Mare. 4(1): 69-80. 

COVACIU-MARCOV S. - D., DINCA I., DIMANCEA NICOLETA. 2009b. The herpetofauna of the hydrographical basin of the 
Moca stream from Valea lui Mihai town, Bihor County, Romania. Biharean Biologist. Oradea Publishing 
House. 3(2): 125-131. 

DAVIS R. C. 1984. Effects of weather and habitat structure on the population dynamics of isopods in a dune grassland.
Oikos. Wiley-Blackwell. Estonia. 42: 387-395. 

FERENTI SÁRA & DIMANCEA NICOLETA. 2012. Some data on the terrestrial isopods (Isopoda, Oniscidea) from a wet 
meadow near an artificial canal in north-western Romania. Ecologia Balkanica. Union of Scientists in 
Bulgaria – Plovdiv & University of Plovdiv Publishing House. 4(1): 117-120. 

FERENTI SÁRA, CUP A DIANA, COVACIU-MARCOV S. - D. 2012. Ecological and zoogeographical significance of 
terrestrial isopods from the Carei Plain Natural Reserve (Romania). Archives of Biological Sciences, 
Belgrade. Serbian Biological Society. 64(3): 1029-1036. 



FERENTI Sára       DIMANCEA Nicoleta 

305 

JASS J. & KLAUSMEIER B. 2003. The terrestrial isopod Hyloniscus riparius (Isopoda: Oniscidea: Trichoniscidae) in 
Wisconsin. The Great Lakes Entimologist. The Michigan Ecological Society. Michigan. 36(1, 2): 70-75. 

KARACSONYI C. 1987. Elementele montane în sta iuni de joas  altitudine din nord-vestul României. Studii i Cercet ri
Biologice, seria Biologie Vegetal . Academia Român . Bucure ti. 40(2): 67-70. 

KUZNETSOVA D. M. & GONGALSKY K. B. 2012. Cartographic analysis of woodlice faune of the former USSR. ZooKeys. 
Pensoft. Moskva. 176: 1-11. 

MA H. H. T., DUDGEON D., LAM P. K. S. 1991. Seasonal changes in populations of three sympatric izopods in a Hong-
Kong forest. Journal of Zoology. Wiley-Blackwell. Estonia. 224(3): 347-365. 

RADU V. G. 1983. Fauna R. S. R. Crustacea. vol. IV, Fascicola 13 Ordinul Isopoda, Subordinul Oniscoidea, Oniscoidee 
inferioare. Edit. Academiei R. S. R. Bucure ti. 168 pp. 

RADU V. G. 1985. Fauna R. S. R.. Crustacea. vol. IV, Fascicola 14 Ordinul Isopoda, Subordinul Oniscoidea, 
Crinochaeta. Edit. Academiei R. S. R. Bucure ti. 158 pp. 

RADU V. & TOMESCU N. 1976. Quantitativ-ökologische Untersuchungen an Landisopoden. Pedobiologia. Elsevier. 
Stuttgard. 16: 36-43. 

SAS I., COVACIU-MARCOV S. - D., DEMETER L., CICORT-LUCACIU A. - S., STRUGARIU A. 2008. Distribution and status 
of the moor frog (Rana arvalis) in Romania. In: Glandt, D., Jehle, R. (eds.), Der Moorfrosch/The Moor Frog 
(Rana arvalis), Laurenti – Verlag, Bielefeld: 337-354. 

SHANNON C. E. & WIEVER W. 1949. The mathematical theory of communication. Univ. Illinois Press, Urbana. 144 pp. 
SPUNGIS V. 2008. Fauna, distribution, habitat preference and abundance of woodlice (Oniscidea) in Latvia. Latvijas 

Entomologs. Entomological Society of Latvia. Riga. 45: 25-37. 
TOMESCU N., ARDELEAN G., MURESAN DANIELA, POPA V. 2000. Ecology of terrestrial isopods in the nature reserve 

Scarita-Belioara, Romania. Studia Universitatis Babes-Bolyai. Biologia. Cluj-Napoca. 45: 57-64. 
TOMESCU N., MURE AN D., OLARU L., HOTEA R. 2005. Terrestrial isopod communities (Crustacea, Isopoda) in 

riverside coppices and meadows of mountainous hilly and depression areas. Studia Universitatis Babes-
Bolyai. Biologia. Cluj-Napoca. 50(2): 19-25. 

TOMESCU N., BOGDAN H., PETER VIOLETA-IONELA, COVACIU-MARCOV S. - D., SAS I. 2008. Terrestrial isopods from the 
western and north-western Romania. Studia Universitatis Babes-Bolyai. Biologia. Cluj-Napoca. 53(2): 3-15. 

TOMESCU N., FERENTI SÁRA, TEODOR L. A., COVACIU-MARCOV S. - D., CICORT-LUCACIU A. - S., SUCEA FELICIA 
NICOLETA 2011. Terrestrial isopods (Isopoda: Oniscoidea) from Jiului Gorge National Park, Romania. North-
Western Journal of Zoology. Oradea Publishing House. 7(2): 277-285. 

VILISICS F. & HORNUNG E. 2010. Újabb adatok Magyarország szárazföldi ászkarákfaunájához (Crustacea, Isopoda, 
Oniscidea). Állattani Közlemények. Hungarian Biological Society. Budapesta. 95(1): 87-120. 

WARBURG M. R., LINSENMAIR K. E., BERCOVITZ K. 1984. The effect of Climate on the Distribution and Abundance of 
Isopods. Symposium of Zoological Society London. 53: 339-337. 

WIJNHOVEN H. 2000. Landpissebedden van de Ooijpolder: deel 1. verspreiding (Crustacea: Isopoda: Oniscidea). 
Nederlandse Faunistische Mededelingen. Utrecht. 11: 55-131. 

WILLIS K. J., SÜMEGI P., BRAUN M., TÓTH A. 1995. The late Quaternary environmental history of Bátorliget, N. E. 
Hungary. Palaeogeography, Palaeoclimatology, Palaeoecology. Elsevier. Stuttgard. 118: 25-47. 

Ferenti Sára
University of Oradea, Faculty of Sciences, Department of Biology,  

Universitatii Str. 1, 410087 Oradea, Romania. 
“Iosif Vulcan” National College, Jean Calvin Str. No. 5, Oradea, Romania. 

E-mail: ferenti_sara@yahoo.com 

Dimancea Nicoleta
S. C. Lucon International S.R.L., Oradea, General Traian Mosoiu str. 1. 

Received: March 25, 2013 
Accepted: June 10, 2013 


