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Abstract.  In order to enhance the knowledge on the wolf spiders of Romania we have conducted a faunal 
investigation on the lycosids in a Natura 2000 site from north-western Romania during 2008 and 2012-2014. 
Using pitfall trap and hand sampling 8846 individuals of which 5279 were adults, belonging to 35 species 
were identified. Piratula latitans, P. hygrophila and Pardosa alacris were the most abundant species. The 
distribution records for each species were plotted using an UTM grid with 1x1 km-squares covering the study 
area. The commonest species (occurring in more than 20% of the area) were Pardosa alacris, P. agrestis and 
Xerolycosa miniata. Interesting faunistic records are: Alopecosa schmidti, A. sulzeri and Pirata tenuitarsis. Analysis 
of wolf spider diversity of “Câmpia Careiului” revealed that the zones with the highest species richness are 
the one found around Scărişoara Nouă locality, the square in the northern part of the area west of Foieni 
locality and the square in the southern part of the area west of Valea lui Mihai town, each with 15-19 species 
of Lycosidae / 1x1 km UTM square. The 35 wolf spider species were classified into five chorological types 
grouped into three categories, with the majority of species being widely distributed (20 palearctic and 5 
holarctic species). 
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Introduction 
 
With over 45000 described species (World Spider 
Catalog 2014) spiders represent a very diverse 
group of arthropods that occur almost every-
where, from desert (Henschel 1997) to artic areas 
(Marusik & Koponen 2002). Some species are con-
fined to habitats with well defined vegetation 
cover, temperature, humidity, light intensity, soil 
characteristics (e.g. Arctosa fulvolineata – Harvey et 
al. 2002, also see Entling et al. 2007 for the niche 
position and niche width of nearly 600 spider spe-
cies according to moisture and shading). They rep-
resent the habitat specialist species used in various 
ecological studies, to assess the role of industrial 
and post-industrial sites in conservation (Hene-
berg & Řezáč 2014), to plan management activities 
in grasslands (Buchholz 2010, Horváth et al. 2013) 
or forests (Oxbrough et al. 2005). However, as 
pointed out by Gallé (2008) and Urák et al. (2010) 
grouping of spiders according to their habitat af-
finities may not be effective in all situations be-
cause forest specialists can often be found in open-
habitats and open habitat specialists in forests. 
Such drawbacks may be due to the classification of 
species based on data of habitat preference avail-

able from a limited area of their range (Duffey 
2005). Thus, in order to improve knowledge on the 
habitat requirements of many species faunal stud-
ies from different regions of a species range are 
needed, followed by comparison of the gathered 
data (Duffey 2005). 

Defining the species occurring in a certain area 
and collecting accurate information on their dis-
tribution are key steps in conservation of species 
and in assessing the significance of an area for the 
protection of different plant and animal taxa (van 
Helsdingen 1997, Cardoso 2009). Although the 
number of works dealing with the arachnofauna 
of different territories of Romania are continu-
ously increasing lately (e.g. Urák et al. 2011, Urák 
& Máthé 2011, Duma 2012, Gallé et al. 2012, Mo-
scaliuc 2012), there are still many areas insuffi-
ciently or not at all investigated. Examples include 
Natura 2000 sites also, as is “Câmpia Careiului” in 
which, to our knowledge, have not yet been per-
formed detailed studies on wolf spiders. Some 
scarce data on the composition and distribution of 
Lycosidae species of the area can be taken from 
the works of Fuhn & Niculescu-Burlacu (1971) and 
Ardelean & Karácsonyi (2005) and the references 
cited therein. Two recent papers report each a new 
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species for the arachnofauna of Romania from the 
area: Pardosa maisa (Sas-Kovács et al. 2013) and 
Alopecosa psammophila (Sas-Kovács et al. 2015), but 
none present a precise map of their distribution. 
Such data exist only for Geolycosa vultuosa (Sas-
Kovács & Sas-Kovács 2014). 

To objectives of this study were: i) to improve 
knowledge on the wolf spiders in north-western 
Romania by determining the composition and dis-
tribution of the species of Lycosidae in “Câmpia 
Careiului”; ii) to identify the zones with the high-
est species richness; iii) to perform a zo-
ogeographical analysis of the identified species. 
 
 
Materials and methods 
 
“Câmpia Careiului” is a Natura 2000 site (ROSCI0020) lo-
cated in north-western Romania, at an elevation of 110 to 
155 m a.s.l. and covers an area of about 236 km2 (Fig. 1). It 
presents an alternation of open and forest habitats. The 
natural and semi-natural open areas are represented by a 
mosaic of moist (marshes, puddles, lakes) and dry (sand 
dunes with different levels of vegetation cover, sandy 
grasslands) habitats (Covaciu-Marcov et al. 2009), which 
ensure the existence of a diverse fauna with many rare 
habitat specialist species (e.g. Covaciu-Marcov et al. 2009, 
Ferenţi et al. 2012, Sas-Kovács et al. 2013, 2015). The for-
ested areas are represented in a higher percentage by 
black locust plantations and in a lower proportion by 
natural (predominantly oak) forests. 

Wolf spiders were collected mainly by hand through 
searching the ground and only to a lower extent by means 
of pitfall traps due to logistical issues. Hand sampling 
was done in the following periods: July to November 
2012, April to November 2013 and February to June 2014, 
several transect being made in each surveyed site. Traps 
were operated during April-September 2008 in 11 sites 
and from October 2013 to June 2014 in 11 sites, different 
from the previous ones, and were emptied monthly. 
Overall 200 sites belonging to 22 habitat types have been 
investigated. We focused our survey on typical and rep-
resentative habitats of the area (e.g. xerophilous grass-
lands – 36 sites), on natural and semi-natural habitats 
(Table 1) and did not sample agricultural habitats, gar-
dens and other similar areas except for some fallows or 
lands abandoned for several years. We tried to visit the 
sites several times/year and in different seasons in order 
to obtain data as comprehensively as possible. Species 
composition between sites was compared by principal 
coordinates (PCO) analysis on the basis of Euclidian dis-
tance measure, using presence/absence data, performed 
in MVSP software (Kovach 2007). 

The collected data were used to make distribution 
maps for the wolf spider species identified in the investi-
gated area, maps with 1X1 km UTM grid and with dots 
representing 100x100 m. Although there are old records 
of various species from the studied area, these were not 
mapped, as they lacked precise coordinates. Therefore  

 
 

Figure 1. The surveyed areas in “Câmpia Careiului”  
(1x1 km UTM grid, dots represent 100x100 m) 

 
 

our maps contain only data gathered during this investi-
gation. For Alopecosa psammophila the distribution map 
shows the records presented in Sas-Kovács et al. (2015). 
For completeness the distribution map of Geolycosa vultu-
osa was taken from the work of Sas-Kovács & Sas-Kovács 
(2014). On the map of Pardosa maisa there are included 
both the records mentioned by Sas-Kovács et al. (2013) 
and the distribution points recorded since then. 

To assess the effectiveness of investigation concern-
ing wolf spider species inventory we calculated six non-
parametric species richness estimators using EstimateS 
9.1.0. software (Colwell 2013) with 1000 randomization. 
Degree of inventory completeness as percentage ratio be-
tween number of observed and estimated species rich-
ness, and sampling intensity as ratio between the number 
of adults and number of species observed (Coddington et 
al. 1996) have also been computed. 

Based on the work of Buchar & Růžička (2002) and 
our own field observations, the collected species of Lyco-
sidae were grouped according to their habitat affinity in 
forest (related to forests, forest edges and patches), open-
habitat (related to open areas) and generalist (without 
apparent habitat preferences) species, as well as in xero-
philous and hygrophilous species, and according to the 
degree of naturalness of the preferred habitats in species 
of natural, semi-natural and disturbed habitats. Nomen-
clature and general distribution of species follow World 
Spider Catalog (2014) and for the chorological analysis we 
used as guide the work of Schröder et al. (2011). Thus, 
five chorological types were summarized in three zo-
ogeographical categories (see Table 1). Determination of 
species was based on the literature (Fuhn & Niculescu-
Burlacu 1971, Loksa 1972, Hepner & Milasowszky 2006, 
Nentwig et al. 2014). 
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Results 
 
Using the two sampling methods we have cap-
tured a total number of 8846 wolf spiders of which 
5279 were adults belonging to 35 species (Tables 1 
and 2). Six species (17.14%) have only been sam-
pled by traps, and five species (14.28%) exclu-
sively by hand. The nonparametric richness esti-
mators indicated 29-32 species for hand sampling 
and 30-32 species for pitfall traps. Degree of inven-

tory completeness was lower for sampling by 
hand (90.68-98.30%) than by traps (93.77-99.43%) 
for most estimators except Jackknife 2 which did 
not differ between the two collecting methods 
(Table 2). The curves of richness estimators 
reached or are close to reach an asymptote and are 
very close to the observed species curve for both 
sampling methods (Fig. 2). This means that the in-
ventory was nearly complete. 

Both the total number of individuals and that  
 
 

Table 1. List of Lycosidae species collected in “Câmpia Careiului” [abbreviations: Distribution: Cat.=zoogeographical 
category (Wd=Widely distributed, Eur=European, Eas=Eastern), Type=chorological type (Pal=Palearctic, 
Eu=European, Hol=Holarctic, TurMe=Turano-Mediterranean, TurEu=Turano-European); Habitat type: A=sand dune 
with short vegetation (20 sites), B=(dune with) sand pit (8 sites), C=sand dune with black locust (7 sites), 
D=xerophilous grassland (36 sites), E=wet grassland (7 sites), F=mesic grassland (23 sites), G=glade (1 site), H=marsh 
(24 sites), I=ditch (20 sites), J=puddle (2 sites), K=wet hollow (11 sites), L=lake (1 site), M=oak forest (6 sites), 
N=mixed forest (12 sites), O=black locust plantation (4 sites), P=ash forest (1 site), Q=forest edge (6 sites), R=area 
with poplar (1 site), S=area with birch (2 sites), T=former vineyard (3 sites), U=former orchard (1 site), V=fallow  
(4 sites); No. of ind.=number of collected individuals; Method= sampling method: Pt.=pitfall trap sampling, Hs.=hand 
sampling]. 

 

Distribution Method 
Species 

Cat. Type 
Habitat type No.  

of ind. Pt. Hs. 
Alopecosa accentuata (Latreille, 1817) Wd Pal A, B, C, D, E, F, H, O, T 99 x x 
Alopecosa cuneata (Clerck, 1757) Wd Pal A, B, C, O 22 x x 
Alopecosa cursor (Hahn, 1831) Wd Pal A, B, D 68 x x 
Alopecosa mariae (Dahl, 1908) Wd Pal A, B, C, D, F, I, T, U 104 x x 
Alopecosa psammophila Buchar, 2001 Eur Eu D 16  x 
Alopecosa pulverulenta (Clerck, 1757) Wd Pal A, B, C, E, F, H, I, N, O, Q, S 172 x x 
Alopecosa schmidti (Hahn, 1835) Wd Pal A, B, C, D, F, T, U 122 x x 
Alopecosa sulzeri (Pavesi, 1873) Wd Pal B, Q 6 x  
Arctosa leopardus (Sundevall, 1833) Wd Pal H, I, J, K, L 104 x x 
Arctosa lutetiana (Simon, 1876) Eur Eu M, Q 78 x  
Arctosa perita (Latreille, 1799) Wd Hol B, D, V 5 x x 
Aulonia albimana (Walckenaer, 1805) Wd Pal B, H, Q, S 32 x x 
Geolycosa vultuosa (C. L. Koch, 1838) Eas TurMe A, B, C, D, F, V 28  x 
Lycosa singoriensis (Laxmann, 1770) Wd Pal B 2 x x 
Pardosa agrestis (Westring, 1861) Wd Pal A, B, D, E, F, I, K, L, V 100 x x 
Pardosa alacris (C. L. Koch, 1833) Eur Eu A, B, D, H, I, K, M, N, O, P, Q, R 678 x x 
Pardosa amentata (Clerck, 1757) Eur Eu H, I, L 8  x 
Pardosa bifasciata (C. L. Koch, 1834) Wd Pal A, B, C, D, H, Q 237 x x 
Pardosa lugubris (Walckenaer, 1802) Wd Pal B, P 31 x x 
Pardosa maisa Hippa & Mannila, 1982 Eur Eu E, H, I, K, Q 15 x x 
Pardosa nebulosa (Thorell, 1872) Wd Pal B 7 x x 
Pardosa paludicola (Clerck, 1757) Wd Pal I, S 2  x 
Pardosa palustris (Linnaeus, 1758) Wd Hol A, F, K, T 15  x 
Pardosa prativaga (L. Koch, 1870) Eur Eu A, E, F, G, H, I, J, K, L, V 492 x x 
Pardosa proxima (C. L. Koch, 1847) Wd Pal A, B, C, D, E, F, H 245 x x 
Pirata piraticus (Clerck, 1757) Wd Hol B, H, I, L 19 x x 
Pirata piscatorius (Clerck, 1757) Wd Pal H 2 x  
Pirata tenuitarsis Simon, 1876 Eur TurEu E, H, I, J 19 x x 
Pirata uliginosus (Thorell, 1856) Eur Eu Q 13 x  
Piratula hygrophila (Thorell, 1872) Wd Pal H, I, J, K, Q 686 x x 
Piratula latitans (Blackwall, 1841) Eur TurEu A, B, E, G, H, I, J, L, Q 1023 x x 
Trochosa robusta (Simon, 1876) Wd Pal A, D, T 2 x  
Trochosa ruricola (De Geer, 1778) Wd Hol A, B, E, H, I, L 451 x x 
Trochosa terricola Thorell, 1856 Wd Hol A, B, D, E, H, I, M, O, Q, T 135 x  
Xerolycosa miniata (C. L. Koch, 1834) Wd Pal A, B, C, D, E, F, H, I, K, N, Q, T, U, V 241 x x 
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Table 2. Number of individuals, sampling intensity, observed and estimated spe-
cies richness according to sampling method. In brackets inventory completeness 
expressed as percentage of observed / estimated species richness. 

 

 by hand by traps 
Number of individuals 

(including juveniles) 
1242 

(2386) 
4037 

(6460) 
Number of observed species 29 30 
Number of singletons 2 1 
Number of doubletons 4 3 
Sampling intensity 42.82 134.56 
Species richness estimators:   

ACE 30.87 (93.94%) 30.61 (98.00%) 
ICE 31.1 (93.24%) 31.56 (95.05%) 
Chao 1 29.5 (98.30%) 30.17 (99.43%) 
Chao 2 29.75 (97.47%) 30.5 (98.36%) 
Jackknife 1 31.98 (90.68%) 31.99 (93.77%) 
Jackknife 2 29.06 (99.79%) 30.02 (99.93%) 
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Figure 2. Accumulation curves of observed species richness, singletons,  
doubletons and six richness estimators for the two sampling methods 

 
 
of adults was higher in the case of pitfall traps. 
Overall sampling intensity was 115 individu-
als/species, higher for trapping than for hand 
sampling technique (Table 2). Piratula latitans, P. 
hygrophila and Pardosa alacris were the most abun-

dant species, representing over 45% of the col-
lected wolf spider individuals. Pardosa prativaga, 
Trochosa ruricola, Pardosa proxima, Xerolycosa mini-
ata and Pardosa bifasciata showed high abundances 
also, with 237-492 individuals/species (Table 1). 
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We have investigated 75.15% of the total 
squares of the area (Fig. 1). The commonest spe-
cies (occurring in more than 20% of the area i.e. re-
corded in over 64 of the total 318 UTM squares) 
are: Pardosa alacris, P. agrestis and Xerolycosa mini-
ata. The first species was recorded in over 45% of 
the area i.e. 145 UTM squares. Most of the identi-
fied species (19 species) shows a moderate distri-
bution in the protected area, occurring in 5-20% of 
the area i.e. 16-64 of the total 318 UTM squares. 
Twelve species are rare, being recorded in less 
than 5% of the area i.e. in less than 16 of the total 
318 UTM squares. Lycosa singoriensis and Pardosa 
nebulosa are extremely rare species, identified in 
only one UTM square each. Distribution of the 35 
species of Lycosidae in “Câmpia Careiului” is 
given in Figure 3. These data should only be 
viewed as preliminary as not all squares have 
been equally comprehensively investigated; the 
best surveyed were those where pitfall traps were 
used. 

The two-dimensional scatter plot of the PCoA 
based on the presence/absence of the 35 species of 
Lycosidae in the 200 surveyed sites revealed a 
rough grouping of the habitats according to mois-
ture and shading (Fig. 4). The first axis (16.96% of 
variation explained) clustered habitats according 
to moisture: on the right - dry habitats, on the left - 
moist habitats, and between them the mesic grass-
lands. Along the second axis (11.59% of variation 
explained) the site scores of the open and semi-
open dry and moist habitats show great variation, 
while the site scores of mesic and forest habitats 
vary less. Species composition varies even be-
tween sites of the same habitat type and there is 
definitely no uniform wolf spider assemblage of 
the total moist or dry habitats. 

The highest number of species was found in 
sand pits (22 species), followed by sand dunes 
with short vegetation (lichen, moss, herbs), 
marshes (18 species) and ditches (17 species). The 
poorest in species number was the area with pop-
lar (1 species), the ash forest and the glade (2 spe-
cies), but these were the habitat types without rep-
lication. However, lack of replication cannot be the 
only reason of low species richness; for example a 
single site was investigated in the habitat type 
“lake” as well, but it had 8 species (Table 1). 

Analysis of species richness of squares re-

vealed that there are three zones with very high 
number of wolf spider species. One is located in 
the centre of the area around the surroundings of 
the village Scărişoara Nouă (three squares), the 
second is in the northern part of the area - west of 
Foieni locality (one square) and the third is in the 
southern part of the area - west of Valea lui Mihai 
locality (one square), each with 15-19 species of 
Lycosidae / 1x1 km UTM square (Fig. 5). 

Most of the identified species of Lycosidae are 
open habitat species (74.28%), 8.57% are forest 
species and 17.14% are generalist species. 31.42% 
of the species are confined to natural habitats 
while 34.28% inhabit highly disturbed habitats 
also. The percent of xerophilous species is equal to 
that of hygrophilous species (37.14%). 

According to their current distribution the 35 
species of Lycosidae found in the study area can 
be classified into five chorological types grouped 
in three categories: widespread, European and 
eastern elements. Most of the species are widely 
distributed (71.42%). European species category is 
on the second place (25.71%), and eastern elements 
are represented by a single species (2.85%): Geoly-
cosa vultuosa (Table 1). 
 
 
Discussion 
 
Of the 86 species of Lycosidae reported from Ro-
mania (Weiss & Urák 2000, Urák 2001, Adam 2007, 
Moscaliuc 2012, Sas-Kovács et al. 2013, 2015) a 
percent of 40.69% have been identified in the sur-
veyed Natura 2000 site. Only 24 of the 35 species 
have been known from the area prior to 2010. 
Considering that the species accumulation curves 
of nearly all species richness estimators have 
reached an asymptote and the high percentage of 
inventory completeness (Fig. 2, Table 2), our study 
probably recorded almost all wolf spider species 
from the area. However, much is still to be done to 
get an exhaustive knowledge on the distribution 
of these species in the area. 

Our results, in terms of the percent of the 
chorological types are very similar to that ob-
served in other regions of Romania, with palearc-
tic elements having a clear dominance over the 
other types (Urák & Máthé 2011, 2013). Neverthe-
less, the study yielded some interesting faunistic  

 
 

Figure 3. Distribution of wolf spider species in “Câmpia Careiului” (1x1 km UTM grid, dots represent 100x100 m)  
[for Alopecosa psammophila there are presented the records mentioned by Sas-Kovács et al. (2015) and for complete-
ness the map of Geolycosa vultuosa was taken from the work of Sas-Kovács & Sas-Kovács (2014)] 
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 (Figure 3. Continued on next page) 
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Figure 3. (Continued) 
(Figure 3. Continued on next page) 
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Figure 3. (Continued) 
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Figure 4. The PCoA two-dimensional scatter plot of the wolf spider assemblages from the 200 sites belonging to 22 
habitat types (see Table 1 for an explanation on the abbreviation of habitat types). The different colours represent 
habitat types with different level of shading and moisture: shades of red are (semi-)open dry habitats (A, B, C, D, T, 
U, V), shades of blue are (semi-)open moist habitats (E, G, H, I, J, K, L), grey is open mesic habitat (F), shades of green 
are forest habitats (M, N, O, P, Q, R, S). (shades were chosen randomly and not reflect the real value of humidity and 
openness in a habitat type) 

 
 

      
 
 

Figure 5. Wolf spider species 
richness in “Câmpia Careiului” 
(1x1 km UTM grid) 
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records. Apart from Alopecosa psammophila and 
Pardosa maisa whose presence was recently con-
firmed in Romania and in the area (Sas-Kovács et 
al. 2013, 2015) and for which there are now large 
scale distribution maps (Fig. 3), it should be men-
tioned the following species: Alopecosa schmidti, A. 
sulzeri and Pirata tenuitarsis. Although considered 
to be widely distributed (Nentwig et al. 2014), in 
Romania Alopecosa schmidti, to our knowledge, has 
only been reported from Bukovina (Fuhn & Ni-
culescu-Burlacu 1971), on the sand dunes from 
Hanu Conachi (Moldova) (Weiss & Marcu 1979) 
and recently in “Câmpia Careiului” (Sas-Kovács & 
Sas-Kovács 2014, Sas-Kovács et al. 2015). In the in-
vestigated area A. schmidti is one of the best repre-
sented species, identified in 55 squares (Fig. 3). It 
was mainly collected on different types of sand 
dunes and in dry sandy grasslands. Its presence 
exclusively on some dunes covered with lichen 
has also been reported in northern Germany 
(Merkens 2002). A certain part of the habitats of A. 
schmidti in the area are natural and thus seem, at 
least at present, not to be affected by human ac-
tivities but a great part is used for sheep and cattle 
grazing and a small part are abandoned agricul-
tural lands or former vineyards. Therefore, the 
survival of the species in the area is ensured pro-
vided that the human impact on its habitats will 
not increase. 

The palearctic species A. sulzeri (World Spider 
Catalog 2014) is much better represented in Ro-
mania than the previous species, being recorded 
from various regions of the country (e.g. Fuhn & 
Niculescu-Burlacu 1971, Weiss 1975, Weiss & 
Marcu 1979, Gallé & Urák 2007). It is, however, a 
rare species in the surveyed area, found only in 
1.88% of the squares and only in two sites: slope of 
a sand pit and the edge of an oak forest (Table 1, 
Fig. 3). Its occurrence in “Câmpia Careiului” is 
important due to the fact that the species is con-
sidered an indicator of the well-preserved forest-
steppe habitats, being common at the edge of 
warm oak forests (Szinetár & Miltényi 2000, 
Košulič & Hula 2012). A. sulzeri is bound to climax 
habitats (Buchar & Růžička 2002) which may ex-
plain its rarity in the study area as, unfortunately, 
the former oak forests have been greatly reduced 
in size and this process continues today. There-
fore, deforestation and replacement of native for-
ests with plantations of alien species (Szatmari 
2012) can be considered threats to the species in 
the area. 

Pirata tenuitarsis is included on the latest 

checklist of spiders of Romania (Weiss & Urák 
2000), but data on its distribution in the country 
are very poor (Ardelean & Karácsonyi 2005), per-
haps due also to the fact that it resembles P. pirati-
cus and especially females are difficult to distin-
guish between the two species (Michelucci & 
Tongiorgi 1975, Kronestedt 1980). Therefore, given 
that the two species often co-occur (Kronestedt 
1980), some records of P. piraticus in the country 
may belong to P. tenuitarsis, as it happened it other 
parts of their range (Michelucci & Tongiorgi 1975, 
Harvey et al. 2002). It is a European species whose 
range extends eastward to Mongolia (World Spi-
der Catalog 2014). It was found in 6.60% of the to-
tal squares of the area (Fig. 3), in moist habitats: 
wet grassland, in the vegetation on the shores of 
marshes, puddles and ditches (Table 1). P. tenui-
tarsis is considered to be a rare species that occur 
in natural and semi-natural habitats, usually in the 
mosses that surround different types of bogs as 
well as in wet meadows, heathlands (Kronestedt 
1980, Buchar & Růžička 2002, Harvey et al. 2002). 
Given that in “Câmpia Careiului” the species in-
habits the littoral vegetation of both natural 
marshes and artificial ditches, we consider that it 
is not threatened in the area. 

The commonest species in the investigated 
area was a forest species - Pardosa alacris (Fig. 3). It 
occurred in various forest and open habitats as in 
other studies (Gallé 2008, Gallé & Torma 2009, 
Urák et al. 2010). The explanation for the presence 
of species both in moist and dry open habitats in 
the area is given by their location in the vicinity of 
some natural forests or plantations. Forest edges, 
especially those with tall trees along bushes, were 
suggested that may modify the microclimate of 
the nearby grassland in such way that forest spe-
cies can penetrate into the open habitat (Gallé & 
Torma 2009). P. alacris supports dryness well (Bu-
char & Růžička 2002) occurring even in the black 
locust plantations of the area though is missing 
from the very dry ones and/or from those whose 
litter was heavily trampled by passing sheep 
flocks. P. agrestis, the second commonest species, 
was found in various open habitats (Table 1, Fig. 
3). A common trait of these habitats is that they lie 
close to agricultural fields, in fact this is a specific 
feature of the entire area, the (semi)-natural habi-
tats being heavily fragmented and often appearing 
like some islands intercalated between fields of 
different sizes used as croplands. All these high-
light the strong human influence on the habitats of 
the area. This situation, however, favours the ex-
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pansion of P. agrestis, the species being common in 
open disturbed habitats (Buchar & Růžička 2002), 
and considered a typical agrobiont species (Szi-
netár & Samu 2012). Xerolycosa miniata, another 
common species in the area, occurs in open dry 
habitats (Buchholz 2010) which are characteristic 
to this Natura 2000 site. It was manly found in 
sandy grasslands with different vegetation cover: 
some with scarce herbs, mosses and lichens, others 
with rich herbaceous vegetations. 

The high overall number of wolf spiders col-
lected (nearly 9000 individuals) is not a surprise 
since in many faunal and ecological studies they 
represent the most abundant spider family 
(Schröder et al. 2011, Urák & Máthé 2011, 2013, 
Košulič & Hula 2012). This is due to the fact that 
they live and hunt on the soil surface (Wise 1993) 
and thus fall in large number in traps (Urák & 
Máthé 2011). Pitfall traps have been shown to be 
the most effective in capturing spiders of the fam-
ily Lycosidae (Öberg et al. 2008). These also ex-
plain the much higher number of individuals 
sampled by traps compared by hand, apart from 
the total sampling time which was obviously 
longer for the pitfall trapping method. For a thor-
ough faunistic investigation is necessary to apply 
several collection methods, because each method 
can sample species not found by others (Scharff et 
al. 2003), which was observed in this study as 
well. However, the average inventory complete-
ness differed little between the two sampling 
method (by hand: 95.57%, by traps: 97.42%). 

Our results suggest that the wolf spider as-
semblages of analysed sites responded to a hu-
midity gradient (dry-mesic-moist), the species 
composition changing gradually from dry (e.g 
sand dunes) to moist (e.g. marshes) habitats (Fig. 
4). This strengthens the conservation importance 
of the area, its ability to shelter organisms with 
contrasting ecological requirements due to the 
special inlay of its habitats (Ardelean & Karác-
sonyi 2005, Covaciu-Marcov et al. 2009, Ferenţi et 
al. 2012). However, there is no wolf spider assem-
blage unique to all moist or dry habitats; their spe-
cies composition is probable determined by a 
combination of some fine-scale factors such as 
humidity, vegetation cover, patch size, litter 
(Merkens 2002, Oxbrough et al. 2005, Buchholz 
2010, Horváth et al. 2013) which should be inves-
tigated in detail by future studies. 

The highest number of species (22 of 35 spe-
cies) was found in dune(s) with sand pit, due to 
the fact that this habitat type has a variety of mi-

crohabitats, appropriate to a wide range of species. 
The conservation value of sand pits which results 
from the fact that they act as a refuge for sand spe-
cialist species, both spiders and other arthropods, 
has already been recognized in other countries 
(e.g. Lönnberg & Jonsell 2012, Heneberg et al. 
2013, Heneberg & Řezáč 2014). These habitats shel-
ter specific spider assemblages according to the 
succession stage (Heneberg & Řezáč 2014). The in-
vestigated sand pits, apart from a few exceptions, 
are used only by locals for sand extraction, activity 
which ensure the maintenance of patches of early 
successional stage. In addition, the sand pit in the 
southern part of the territory near the town Valea 
lui Mihai is lying right on one of the squares with 
the highest species richness (Fig. 5). This sand pit 
has an area of about 10 ha, and the sand is cur-
rently actively exploited only at one of its parts. 
Therefore, several different microhabitats exist in 
the pit: patches with bare sand, patches with 
dense herbaceous vegetation, moist patches and 
patches with shrubs and young trees, being as-
sured the coexistence of 12 species with different 
ecological requirements. This was a site consid-
ered a priori open and dry but which according to 
PCoA is more similar to moist sites, being placed 
on the left side along the first axis of the scatter 
plot (Fig. 4). The other four squares with 15 or 
more species of Lycosidae (Fig. 5) have a set of 
open habitats (marshes, sand dunes, grasslands 
with different moisture level, croplands) and for-
ests. Therefore, these are the zones that should be 
primarily protected in “Câmpia Careiului” if the 
goal is to preserve wolf spider species richness as 
high as possible, with many rare species. Two of 
them already have a status, belonging partially to 
the nature reserves of the area (Law no. 5/2000). 

Most of the identified species (65.71%) prefer 
natural and semi-natural habitats and this sup-
ports the statute of the area as Natura 2000 site. 
But more than a third of the species stand well an-
thropogenic disturbances. These species (e.g. 
Alopecosa cuneata, Pardosa prativaga, Trochosa ruri-
cola) occur in natural and semi-natural habitats 
also (Buchar & Růžička 2002) but their so high 
percentage can be considered a warning sign 
which notifies a possible increasing human impact 
in the area. A certain level of grazing is necessary 
to prevent the development of abundant vegeta-
tion on dry sandy grasslands (Buchholz 2010, Szi-
netár & Samu 2012), but in some places should be 
replaced or alternated with mowing at predeter-
mined times. In addition, as it was suggested by 
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other works (Ferenţi et al. 2012, Sas-Kovács et al. 
2013) there is a pressing need to implement man-
agement measures for the conservation of wet-
lands of the area. Many marshes are on the point 
of being completely filled naturally with debris or 
artificially by humans with garbage, thus wetland 
species are loosing habitats. Composition and 
abundance of spider species can be a good indica-
tor of changes in habitat structure (Buchholz 2010) 
thus the results of management activities may be 
easily track through periodical species inventories. 
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