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Abstract. In the Tur River natural protected area we identified 18 terrestrial isopod species: Ligidium 
hypnorum, L. germanicum, Trichoniscus carpathicus, Hyloniscus riparius, H. transsilvanicus, Haplophthalmus 
danicus, Cylisticus transsilvanicus, C. convexus, Protracheoniscus politus, Porcellium collicola, Trachelipus difficilis, T. 
arcuatus, T. rathkii, T. nodulosus, Porcellionides pruinosus, Porcellio scaber, Armadillidium vulgare, A. versicolor. The 
species L. hypnorum, L. germanicum, T. carpathicus, H. transsilvanicus, P. collicola and T. difficilis occur in wet 
areas, forested and natural areas; P. politus and T. rathkii in semi-natural forests with relatively moist soil, and 
T. arcuatus, T. nodulosus and A. vulgare seem to tolerate a wide variety of the characteristics of the habitats. 
The highest species diversity was found in natural habitats: wetlands and natural forests. The great species 
richness in semi-natural habitats is due to the presence of both the species typical to natural areas and the 
synanthropic ones. The high diversity and species richness near distilleries is due to the preference of 
terrestrial isopods for moisture and the large amounts of organic matter available. Identification of C. 
transsilvanicus has zoogeographical significance. 
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Introduction 
 
The Tur River natural protected area from north-
western Romania has a high biodiversity in terms 
of both flora (e.g. Karacsonyi 2008, Szabo et al. 
2008) and fauna (e.g. Covaciu-Marcov et al. 2008, 
Wilhelm, 2008, Fetyko, 2008). Nevertheless, hu-
man presence is also felt within the protected area, 
the shaping of landscape by water from the past 
centuries turning into anthropogenic shaping es-
pecially by draining waters (see in: Fazekas 2008). 
This has greatly affected the vegetation from the 
area (Szabo et al. 2008), the effects being inevitable 
also for the fauna. However, despite these effects, 
in the plains from north-western Romania there 
were observed certain particularities of the terres-
trial isopod fauna, these reflecting the past of the 
area (see in: Ferenti et al. 2012a). Protected areas 
play an important role in the conservation of bio-
diversity because of the relatively large natural 
surfaces (Naughton-Treves et al. 2005), this being 
also valid also for north-western Romania. In this 
context arthropods represent an opportunity in 
conservative biology compared to other organ-
isms, the advantage being given primarily by their 
small size (see in: Weaver, 1995). Thus, by study-

ing some of them it is possible to assess distinct 
biogeographical areas, areas with endemics, types 
of communities and evolutionary centres, informa-
tion necessary in spatial conservation planning 
(Kremen et al. 1993). In the Tur River natural pro-
tected area we have studied terrestrial isopods, 
from arthropods, these being considered indicator 
species by other authors as well (e.g. Dallinger et 
al. 1992, Hornung et al. 2008). Although, the fauna 
of this protected area was well studied in the past 
(e.g. Covaciu-Marcov et al. 2008, Wilhelm, 2008, 
Fetyko, 2008), there are only few studies about the 
terrestrial isopods, made with quantitative meth-
ods (Hotea & Hotea 2009, Ferenti et al. 2012b). 
Additional data exist regarding the terrestrial iso-
pods from the surrounding mountain areas (e.g. 
Hotea et al. 2003, Hotea & Hotea 2009, Vilisics 
2008, Ferenti & Covaciu-Marcov 2012). Despite the 
few information upon the terrestrial isopod as-
semblages from Tur River natural protected area, 
their value as indicators of areas with conservative 
importance was recently pointed out (Ferenti et al. 
2012 a,b). So, our hypothesis was that the large 
number of natural habitats from the protected area 
will positively affect the diversity of terrestrial 
isopod assemblages. To test this hypothesis we 
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surveyed a great variety of habitats with different 
characteristics and degrees of degradation. 

 
 
Materials and methods 
 
The study was conducted in the years 2010 and 2011. We 
have surveyed 19 localities from the Tur River natural 
protected natural area (Table 1). This protected area is lo-
cated in north-western Romania, near the border with 
Ukraine and Hungary and includes principally moist 
plain areas which still holds oak forests and only in a 
small extent the part of some low hillocks covered with 
beech forests. In those 19 localities we have examined 37 
different habitats. In order to outline the type of the inves-
tigated habitats we assigned to each of them some of the 
following characteristics: wet/dry, forest/open area, an-
thropogenic/semi-natural/natural (see Table 1). The 
habitats can be divided into three major categories: forests 
(dry or moist, with or without anthropogenic influence), 
wetlands (with forests or open areas around, anthropized 
or unanthropized) and degraded areas (generally include 
abandoned buildings). Regarding the degree of anthro-
pogenic degradation a percent of 51% were natural habi-
tats, 33% semi-natural areas and the remaining 16% an-
thropized areas. 

The sampling method was the direct one using 
tweezers and also the sieve. Concerning direct collection 
with tweezers the time effort for each site was approxi-
mately 15-20 minutes. From the sieve samples isopods 
were picked directly in the field. The isopods were pre-
served in 70% ethanol until identification. Determination 
of species was performed according to the specialty litera-
ture and the current nomenclature (Radu 1983, 1985, 
Schmalfuss 2003). The results were processed statistically. 
The used methods did not allow a quantitative processing 
of the data, the results being analyzed from a qualitative 
point of view, of the significance of the presence or ab-
sence of the species in a certain habitat. The calculated pa-
rameters were: number of the individuals and species 
richness in each habitat, overall relative abundance and 
frequency of species, Shannon-Wiever diversity index 
(Shannon & Wiever 1949). To compare the diversity of 
species of each investigated habitat we calculated Mar-
galef’s index (Magurran 1988). 

 
 
Results 
 
We collected a total number of 297 individuals of 
terrestrial isopods from the Tur River natural pro-
tected area. Their apparently low number is due to 
the using of the direct collection method. The 
identified individuals belong to 7 families and 18 
species: Ligidium hypnorum, L. germanicum, Trichon-
iscus carpathicus, Hyloniscus riparius, H. transsilvani-
cus, Haplophthalmus danicus, Cylisticus transsilvani-
cus, C. convexus, Protracheoniscus politus, Porcellium 
collicola, Trachelipus difficilis, T. arcuatus, T. rathkii, 

T. nodulosus, Porcellionides pruinosus, Porcellio sca-
ber, Armadillidium vulgare and A. versicolor. The 
most abundant species were H. transsilvanicus and 
T. difficilis. Besides these, L. hypnorum, T. rathkii 
and T. nodulosus were well represented (Table 1). 
The most frequent species were also H. transsil-
vanicus, T. difficilis, followed by T. rathkii and T. 
nodulosus (Table 1). 

In order to compare habitats we used two pa-
rameters: species richness and diversity. Species 
richness was highest at the distillery from Re-
metea Oaşului (5 species), followed generally by 
the natural forests, especially moist ones (4 spe-
cies) and 3 species / habitat occurred both in natu-
ral and anthropogenically affected areas. The val-
ues of diversity increase along with the species 
richness, these ranging between 0 and 1.66. Zero 
values were recorded when only a single species 
was identified. The highest value was observed at 
the distillery from Remetea Oaşului. Relatively 
high diversities (values over 1) were found gener-
ally in natural forests and wetlands: the forest 
from Portăriţa, the forest from Micula, the wetland 
from Medieş Vii, the moist forest from Călineşti 
Oaş, the rural area from Turulung Vii, the forests 
from Remetea Oaşului, Adrian and Păşunea Mare, 
respectively. Concerning the overall species diver-
sity, the Shannon-Wiever’s index was H=2.58. 

Estimation of the affinity of isopods towards 
the characteristics of the habitat was done by ana-
lyzing their frequency. There were taken into ac-
count the species which were identified in at least 
three habitats. Thus, it can be observed that the 
species of the genus Ligidium, T. carpathicus, H. 
transsilvanicus, P. collicola, T. difficilis prefer wet-
lands, forested and natural areas. P. politus and T. 
rathkii prefer the semi-natural forests with moist 
soil. The species T. arcuatus, T. nodulosus and A. 
vulgare seem to tolerate a wide variety of habitats 
(Table 2). 

 
 

Discussion 
 

The large number of wetlands or habitats with 
moist soil from the Tur River natural protected 
area (32 of 37) has made their mark on the isopod 
fauna, the highest abundance and frequency being 
recorded for moisture-loving species (species of 
the genus Ligidium, T. carpathicus, H. transsilvani-
cus, P. collicola). Beside these, the assemblage of 
terrestrial isopods is also enriched by T. difficilis. In 
Maramureş County, located near the Tur River  
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Table 1.  Terrestrial isopods identified in the Tur River protected natural area (No. – number of species, M – Margalef’s 
index, Lh – L. hypnorum, Lg – L. germanicum, Tc – T. carpathicus, Hr – H. riparius, Ht – H. transsilvanicus, Hd – H. dani-
cus, Ct – C. transsilvanicus, Cc – C. convexus, Pp – P. politus, Pc – P. collicola, Td – T. difficilis, Ta – T. arcuatus,  
Tr – T. rathkii, Tn – T. nodulosus, Ppr – P. pruinosus, Ps – P. scaber, Avv – A. vulgare, Avq – A. versicolor; HC – habitat 
characteristics: 1 – moist soil, 2 – dry, 3 – wetland, 4 – forest, 5 – forest edge, 6 – open area, 7- natural , 8 – semi-
natural, 9- anthropogenic, 10 – coppices). 

 

Locality HC Lh Lg Tc Hr Ht Hd Ct Cc Pp Pc Td Ta Tr Tn Ppr Ps Avv Avq No. M 
Orasu Nou 3,4,7         8           4               2 0.40 
Ciuperceni 3,5,8,         8         2                 2 0.43 

1,4,5,8      12    3          1 10 1   7      1   3 0.83 
3,4,7     6                           1   2 0.51 
1,4,7                   1                 1 0.00 
1,4,7         3                           1 0.00 

Livada 

3,4,7     6               7               2 0.39 
3,4,7 1       3         4 2               4 1.30 
3,4,7   4     10           2               3 0.72 
2,5,8                 1                   1 0.00 

Portarita 

3,4,8 14 3                                 2 0.35 
1,3,4,7         2           2   1           3 1.24 Micula 
1,3,4,7         3           1     3         3 1.03 

Gherta Mica 3,6,8         2                           1 0.00 
Noroieni 3,5,7         3   2         3             3 0.96 
Medies Vii 3,4,7         1                 1         2 1.44 

3,4,7         7                           1 0.00 
3,4,7 9 9     1               1           4 1.00 

Calinesti Oas 

3,4,5,7   1 3               15               3 0.68 
Turulung 1,6,9                         3     2     2 0.62 
Turulung Vii 2,9                       4     2   1   3 1.03 
Agris 3,8,10       10                             1 0 

3,4,7         5                         5 2 0.43 
1,6,9                       2             1 0 

Porumbesti 

1,4,8                         6           1 0 
3,7,10       8           6     14       4   4 0.86 Bercu 
1,5,8                         1   5       2 0.55 

Bercu Nou 2,6,9                           1         1 0 
1,6,9           7                         1 0 
1,6,9         1     1       4       3 2   5 1.66 

Remetea Oasului 

1,4,8           1     3               2   3 1.11 
2,5,8                       1             1 0 
2,5,8               4                     1 0 

Adrian 

1,4,7         2         1     1           3 1.44 
1,4,7                       5             1 0 Pasunea Mare 
1,4,7         3       1   2               3 1.11 

Mujdeni 1,5,8                                 3   1 0 
No. of individuals  24 17 15 18 62 8 2 5 5 14 38 20 27 12 7 5 13 5   
No. of habitats   3 4 3 2 16 2 1 2 3 5 9 7 7 4 2 2 6 1   
Frequency  8.10 10.81 8.10 5.40 43.24 5.40 2.70 5.40 8.10 13.51 24.32 18.91 18.91 10.81 5.40 5.40 16.21 2.70 100  
Relative abundance  8.08 5.72 5.05 6.06 20.87 2.69 0.67 1.68 1.68 4.71 12.79 6.73 9.09 4.04 2.35 1.68 4.37 1.68 100  
 
 
natural protected area, this species was the most 
frequent one (Vilisics 2008), being considered a 
species typical to dense forests (Radu 1985). The 
occurrence of this species near wetlands is due to 
their location inside forests. The presence of the 
above mentioned species confirms the importance 
of wetlands and natural forests for the diversity of 
this group, and the prevalence of sylvan species 
together with paludicolous ones confirms the po-
tential of these areas to hold species with different 

ecological preferences, leading to a high diversity 
and species richness in natural areas. This was, 
probably, the natural composition of the terrestrial 
isopod fauna in the moist, plain forests from 
north-western Romania in the past, some of these 
species surviving in the present even in unforested 
wet areas (Ferenti & Dimancea 2012). 

Semi-natural areas, although they are affected, 
have species richness similar to natural areas, 
while the anthropogenically affected areas hold a  
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Table 2.  Estimation of the affinity of species for certain characteristics of the habitat (Roman 
numbers denote the characteristics of the habitats, I – moist soil, II – dry, III – wetland,  
IV – forest, V – forest edge, VI – open area, VII – natural, VIII – semi-natural, IX – anthropo-
genic, X – coppices, No. – number of habitats in which the species was found). 

 

Species of isopod Soil 
moisture Type of vegetation Naturalness 

of the habitat 
 I II III IV V VI X VII VIII IX 

No. 

L. hypnorum   3 3    2 1  3 
L. germanicum   4 4 1   3 1  4 
T. carpathicus   3 3 1   3   3 
H. riparius   2    2 1 1  2 
H. transsilvanicus 6  12 12 2 2  13 2 1 16 
H. danicus 2   1  1   1 1 2 
C. transsilvanicus   1  1   1   1 
C. convexus 1 1   1 1   1 1 2 
P. politus 2 1  2 1   1 2  3 
P. collicola 2  3 3 1  1 4 1  5 
T. difficilis 4  7 9 2   8 1  9 
T. arcuatus 4 2 1 2 2 2  2 2 2 7 
T. rathkii 5  3 4 1 1 1 4 2 1 7 
T. nodulosus 2 1 2 3 1 1  3 1 1 4 
P. pruinosus 1 1   1    1 1 2 
P. scaber 2     2    2 2 
A. vulgare 3 1 2 2 1 1 1 2 2 2 6 
A. versicolor   1 1    1   1 

 
 
small number of species. The habitats partially an-
thropogenically affected can be considered as a 
transition zone for isopods typical to natural areas 
and those exposed to anthropogenic affecting, the 
presence of each type leading to the mentioned 
phenomenon. Anthropogenic areas (wastes, aban-
doned buildings and villages, respectively) have 
different effect on different synanthropic species. 
For P. scaber they represent an advantage, this oc-
curring solely in semi-natural and anthropogenic 
areas. 

In the surveyed region there are species char-
acteristic to mountain and hilly areas, though most 
of the protected area is located in plain, the high-
est altitudes being approximately 200-300 m. Such 
are H. transsilvanicus, a species reported in Roma-
nia from humid, hilly and mountain areas 
(Tomescu et al. 2011) and T. difficilis, respectively, 
reported also in areas of high altitude (Radu, 1985, 
Vilisics et al. 2008). In addition, the two species of 
the genus Ligidium were found at an altitude of 
about 140 m, at the lower limit of the hillocks from 
Portăriţa and Călineşti Oaş. This is unusual be-
cause L. germanicum is considered to occur in Ro-
mania only in the mountains (Tomescu et al. 2011) 
and here was found at the plain limit. The hydro-
graphic basin of the Tur River has mountain areas 
with dense beech forests upstream of the pro-
tected area. Although today the deciduous forests 

from plain areas are isolated by those from moun-
tains, these were probably directly related until 
near past, a fact that implies a continuity of the 
isopod fauna of mountain areas at lower altitudes 
as well. Also, the microhabitats suitable to the 
preferences of these mountain species are accessi-
ble at the boundary with plain, H. transsilvanicus 
and T. difficilis being probably kept in these areas 
after deforestations. Probably, the hydrographic 
basin of the Tur River acted like the Tisa River 
constituting a corridor with wet and cool climate 
(see in: Vilisics & Hornung 2010) for mountain 
species towards plain. The situation was previ-
ously reported for other groups as well. Thus, 
mountain species of amphibians and reptiles have 
been reported in the area, their presence being ex-
plained similarly (Covaciu-Marcov et al. 2004, 
2007, 2008). The situation is also valid for plants, 
the area being considered an important nucleus of 
mountain plants at plain along with Carei Plain 
(Karacsonyi 1987), fact which was also confirmed 
for the herpetofauna (Covaciu-Marcov et al. 2009) 
and recently for isopods as well (Ferenţi et al. 
2012a). Previously, in the protected area there has 
been identified another terrestrial isopod species 
connected with higher altitudes, P. conspersum 
(Ferenţi et al. 2012b). Although, in this study we 
managed to identify more species than previously 
known in the area (Hotea & Hotea 2009, Ferenţi et 
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al. 2012b), we did not capture any P. conspersum 
individuals. Probably, this species is very rare at 
low altitudes, even with quantitative methods 
only few individuals being captured (Ferenţi et al. 
2012b). 

The identification of C. transsilvanicus in the 
Tur River basin is extremely important zo-
ogeographically. This is endemic in Romania, but 
to our best knowledge it was reported only inside 
the Transylvanian Basin (see in: Radu 1985) and 
Bucureşti (Giurgincă 2006). Also, the species C. 
major, subsequently placed in the synonymy of C. 
transsilvanicus (see in: Schmalfuss 2003), was de-
scribed near the areas of C. transsilvanicus, on the 
eastern slope of Apuseni Mountains (Radu 1951, 
1985). Therefore, the population from Noroieni is, 
to our knowledge, the first record from north-
western Romania`s plain. The connecting element 
between this population and those from Transyl-
vania seems to be the Somes River, all being iden-
tified in its vicinity or in that of some of its tribu-
taries. The population from Noroieni extends the 
known range of the species, its presence in a pro-
tected area ensuring its survival. Also, the connec-
tion with Somes River may indicate the path of the 
movement of the species inside the Transylvanian 
Basin. This is because the plain areas from the 
Pannonian Basin have been assumed as being ref-
uge areas (e.g. Willis et al. 1995, 2000, Feurdean et 
al. 2001, Covaciu-Marcov et al. 2009). However, to 
clarify this issue further studies will be required 
both in northern Western Plain and along Somes 
River. In the studied area the species was identi-
fied in a large, relatively permanent wetland lo-
cated at the edge of an oak plain forest. This seems 
to be the first record for the hydrographic basin of 
the Tur River. Similar to the specialty literature 
(Radu 1985) the species was found at the forest 
edge in a natural, wet area in our case as well. 

Concerning species richness in a habitat one 
can find that this is very low, similar to those ob-
served in Hungary (see in: Vilisics et al. 2011). 
However, the overall number of species is quite 
large compared to those generally observed in 
north-western Romania (e.g. Tomescu et al. 2008, 
Vilisics 2008, Hotea & Hotea 2009, Ferenti et al. 
2012a). This is due to the high diversity of habitats 
and to the interpenetration of natural habitats with 
the semi-natural and anthropogenic ones. The 
highest species richness and diversity is found at 
the distillery from Remetea Oaşului. Although for 
the overall isopod fauna from the Tur River area 
the degraded sectors do not represent an advan-

tage, in an area like Oaş Region with a specific 
tradition in which this aspect plays an important 
role (Focşa, 1975), they seem to have an important 
role for the isopod fauna. Distilleries are favour-
able microhabitats for isopods because of the large 
amount of organic matter eliminated and because 
of the permanent wet areas around them. Thus, 
the distilleries from Oaş Region represent an ideal 
compromise for the survival of the terrestrial iso-
pods in the absence of some more natural areas 
around. 

Our results confirm the importance of terres-
trial isopods from the Tur River natural protected 
area for identifying areas with conservative value 
(Ferenţi et al. 2012b). Thus, the area holds endemic 
species for Romania (T. carpathicus, C. transsilvani-
cus), for the Carpathian area (H. transsilvanicus, T. 
difficilis) or species present at lower altitudes than 
in other regions. Even if these terrestrial isopods 
are not directly protected (O.U.G. 57/2007), their 
survival is probably guaranteed by the existence 
of the protected area. 
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