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Abstract. During April – October of 2007 I have taken quantitative sam-
ples of the carabid populations from the beech forest and a nearby 
meadow located in Bistriţa Gorges which belongs to the Buila-Vânturariţa 
National Park. Within the two habitats I have identified 31 carabid species 
belonging to 10 genera, 12 species being common in both habitats. The 
studied populations were characterized by a small number of eudominant 
species (4 eudominant carabid species and 1 dominant in the beech for-
est and 3 eudominant carabid species and 4 dominant in the meadow). 
The species diversity of the carabid population in the beech forest was 
lower than the one from the nearby meadow. The similarity between the  
carabid populations of the two ecosystems was very low. Of the charac-
teristic species used for the ecological monitoring, the following carabid 
species were identified in the beech forest: Carabus coriaceus, Carabus 
violaceus (species used for the monitoring of the edaphic habitat in the 
deciduous forests). 
  
Key words: carabid fauna, beech forest, meadow, diversity index, Bistriţa 
Gorges. 

 
 
 
INTRODUCTION 
 
The Buila-Vânturariţa National Park is also a site of the European Ecologic 
Network Nature 2000 and was found in 2004. Buila-Vânturariţa is the 
smallest national park in Romania, with a total area of 4186 ha. It is located 
in the Vâlcea County, in the South-Western part of Romania and in the 
southern corner of Căpăţânii Mountains.  

The Park comprises the linear limestone ridge of the Buila-Vânturariţa 
Massive, 14 km long. The ground beetles are use as boindicators in studies 
of the habitats conservation or deterioration status and for environmental 
predictions concerning the ecosystems tendency (Nitu 2007). Carabids are 
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all known as extremely sensitive to abiotic and biotic factors; they respond 
quickly to habitat alteration and can be easily collected using pitfall traps 
(Avgin&Luff 2010).  

The present study represents a contribution to the knowledge of the 
carabid populations from two representative ecosystems from the re-
searched area, the beech forest and the nearby meadow. This study also 
shows the importance of the forest border in the season migrations of the 
carabid fauna. 

 
 

MATERIALS AND METHODS 
 
The fauna material was taken on a monthly base during April-October 2007 in two 
habitats (a deciduous forest and a meadow situated nearby).     

In the deciduous forest, the dominant species – Fagus sylvatica is accompanied 
by many Sambucus nigra shrubs, and the herbaceous layer is mainly formed of 
Asplenium scolopendrium, Salvia glutinosa and Polygonatum latifolium. The beech 
forest is 100 years old. 

In the meadow I have identified species of Poa, Carex, Agrostis genera, ac-
companied by species as Primula officinalis, Crocus vernus, Anemone narcissi-
flora, Euphrasia salisburgens, Euphorbia cyparisias, Deschampsia caespitosa, 
Corydalis cava, C. solida, Erythronium dens-canis, Potentilla anserina, Helianthe-
mum nummularium.  

In order to collect the carabid fauna, I used pitfall traps (plastic cups of 450 ml 
and with a 10 cm diameter) filled with a 4% formalin solution.  Within each site of 
the studied habitat were placed 9 traps (meaning 81 traps in each habitat type dur-
ing all the period of the study).  

The collected carabid fauna was determined up to the species level using the 
identification keys (Jeannel 1941, 1942, Trautner & Geigenmüller 1987, Hůrka 
1996, Panin 1955, Lindroth 1974).  To characterize the carabid populations, I have 
calculated the relative abundance, the frequency (in order to establish the numeri-
cal dominance and the constancy), the Shannon-Wiener index of diversity and the 
Canberra-Metric similarity index. The Student test (t test) was used in order to es-
tablish if the differences between the values of Shannon-Wiener index of diversity 
calculated for the two carabid populations were statistically significant (for an error 
value of 0.05). 

 
 

RESULTS 
 
Numerical abundance, relative abundance 
and the carabid species frequency  
After the samples analysis, from the total of 395 individuals I have identified 
31 carabid species, belonging to 10 genera, 12 species being common in 



Study of the Carabidae fauna from the Buila-Vânturariţa National Park 

 
South west J Hortic Biol Environ (2011) 

97 

both habitat types. In the beech forest I have identified 16 species, among 
which Carabus arcensis, Abax parallelepipedus and Carabus coriaceus 
were eudominant species, Carabus violaceus was an eudominant and con-
stant species, and Abax parallelus was dominant. All these species are 
large predators.  

In the meadow, of the 27 identified species, 3 species were eudominant 
(Carabus convexus, Chryptophonus melancholichus, Pterostichus niger) 
and 4 dominant (Cychrus caraboides, Cychrus semigranosus, Poecilus 
versicolor, Chryptophonus tenebrosus). None of the species was constant 
in samples (Table 1). 

Of the total 395 captured individuals in the two ecosystems, the highest 
number belongs to the carabid population from the beech forest (67.84%) 
and a small percentage (32.15%) belongs to the species identified in the 
meadow. In both carabid populations were identified Carabus coriaceus, 
Carabus violaceus, species used for the ecological monitoring in the de-
ciduous forest there (Niţu 2008).  

 
 

DISCUSSIONS 
 
The numerical dominance  
The relative abundance values of carabid species fluctuated from 0.37% to 
29.85%, in the case of the beech forest, and between 0.8% and 12.8%, in 
the case of the carabid fauna identified in the meadow (Table 1). These dif-
ferences noticed between the carabid population from the deciduous forest 
and the one from the meadow determined differences regarding the spe-
cies dominance structure (Figure 1). The euritopic forest species Abax par-
allelepipedus, Carabus arcensis, Carabus violaceus and Carabus cori-
aceus were eudominant in carabid population identified in the beech forest. 
They are large predators feeding on snails, larvae of different invertebrates 
(Brandmayr et al. 2005). Abax parallelus, which is a stenotopic forest spe-
cies, was dominant in the beech forest. The (eu)dominant species from the 
beech forest were euritopic or stenotopic forest species. 

Within the carabid populations from the meadow, I have noticed that the 
eudominant species were Carabus convexus, an euritopic forest species, 
Pterostichus niger, an euritopic species and Chryptophonus melan-
cholichus, a species of open areas. The status of dominant species be-
longed to species of open areas Poecilus versicolor, Cryptophonus tene-
brosus and to the euritopic forest species Cychrus semigranosus and Cy-
chrus caraboides. 
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Table 1. The numerical abundance (no.), the relative abundance (Rel. ab. - %), the 
frequency (F - %) of the carabid species from the beech forest and the meadow. 

 

Beech forest Meadow 

Species No. 
Rel. 

ab. (%) F (%) No. 
Rel. 

ab. (%) F (%)

Abax parallelepipedus (Piller et Mittlepacher 1783) 64 23.88 44.45 1 0.8 1.24 
Abax parallelus (Duftschmid 1812) 24 8.96 25.92 2 1.6 2.47 
Amara aenea (Degger 1774) 1 0.37 1.24 3 2.4 3.71 
Amara lunicollis Schioedte 1837 - - - 1 0.8 1.24 
Amara spreta Dejean, 1831 - - - 1 0.8 1.24 
Amblystomus niger Heer 1841 - - - 1 0.8 1.24 
Carabus  cancellatus Illiger 1798 1 0.37 1.24 - - - 
Carabus arcensis Herbst 1784 27 10.07 12.34 1 0.8 1.24 
Carabus convexus Fabricius 1755 - - - 16 12.8 14.82
Carabus coriaceus Linnaeus 1758 38 14.18 29.63 3 2.4 3.71 
Carabus monilis (Fabricius 1792) 7 2.61 6.18 1 0.8 1.24 
Carabus scheidleri Panzer 1799 5 1.87 3.71 - - - 
Carabus ullrichi (Germar 1824) 2 0.75 2.47 3 2.4 3.71 
Carabus violaceus Linnaeus, 1758 80 29.85 51.86 3 2.4 3.71 
Carabus granulatus Linnaeus 1758 2 0.75 2.47 - - - 
Cychrus semigranosus Palliardi1825 5 1.87 3.71 12 9.45 12.34
Cychrus caraboides (Linnaeus 1758) - - - 10 8 9.88 
Pterostichus oblongopunctatus (Fabricius, 1787) 1 0.37 1.24 6 4.8 7.41 
Harpalus latus (Linnaeus 1758) - - - 2 1.6 2.47 
Harpalus anxius (Duftschmid 1812) 1 0.37 1.24 1 0.8 1.24 
Cryptophonus melancholicus (Dejean 1829)  - - - 13 10.4 12.35
Harpalus caspius (Steven 1806) - - - 1 0.8 1.24 
Harpalus rubripes (Duftschmid 1812) - - - 1 0.8 1.24 
Harpalus tardus (Panzer 1796)    3 2.36 3.71 
Cryptophonus tenebrosus (Dejean 1829) - - - 10 8 3.71 
Poecilus versicolor (Sturm 1824) - - - 9 7.2 3.7 
Molops piceus (Panzer 1793) 8 2.99 9.87 - - - 
Pterostichus niger (Schaller 1783) 2 0.75 2.47 16 12.8 13.58
Pterostichus aethiops (Panzer 1796) - - - 3 2.4 3.71 
Pterostichus brevis (Duftschmid 1812) - - - 3 2.4 3.71 
Pterostichus diligens (Sturm 1824) - - - 1 0.8 1.24 

 
Analyzing the monthly values of the relative abundance of the euritopic for-
est species identified in the meadow, I have noticed that, during spring, 
they are higher, the species being (eu)dominant. This fact is explained by 
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the migration of the species during spring from the forest towards the 
meadow, where the climate conditions and plant height allow the active 
movement towards food sources. A different situation occurs in summer, 
when the forest species were in small numbers in the meadow, the status 
of (eu)dominant species belonging this time to the species of open areas 
(species belonging to Harpalus, Amara and Cryptophonus genera). The 
explanation is that the high grass and the higher meadow temperatures de-
termine the forest species to move to the forest during summer (Nitu 2007). 
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Figure 1. The structure of the numerical dominance  
for the carabid species from the beech forest and the meadow. 

[SR-subrecedent, R-recedent, SD-subdominant, D-dominant, ED-eudominant] 
 
Analyzing the dominance structure, I noticed that in the beech forest the 

subrecedent species were predominant (43.75%), while in the meadow 
they represented only 37.03% of the total identified species. The ground 
beetle populations structure represented by a low rate of (eu)dominant 
species and the presence of a low number of stenotopic ones was also no-
ticed in other montane habitats in Romania (Falcă 2002, Purice 2002, 
2003).  

The two carabid populations differ also in respect of the frequency val-
ues: in the beech forest, the frequency values of the carabid species varied 
between 1.24% and 44.45%, and in the meadow between 1.24% and 
14.28% (Table 1). These frequency values determine the existence of three 
constancy classes, in the case of the carabid population from the forest, 
and only one, in the case of the carabid species identified in the meadow 
(Figure 2). 
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Carabus violaceus has the status of constant species in the beech for-
est; the constant species are missing from the carabid populations from the 
meadow. In both carabid populations I noticed a high number of accidental 
species (all carabid species identified in the meadow had accidental status 
in the samples; in the beech forest the accidental species represented 
75%).  
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Figure 2: The constancy classes for the carabid species  
from the beech forest and the meadow. 

[ACC-accidental, ACS-accessory, CT-constant, ECT-euconstant] 
 

The high number of accidental species observed in both habitats may be 
due to the influence of the abiotic factors that reach limiting levels to the 
carabids development and also to the carabids ecological characteristics.    

Analyzing the variation of the numerical abundance within the carabid 
populations from the beech forest and the meadow, I have noticed that the 
largest number of individuals, in the beech forest, was captured during the 
April-June period. In the meadow, the numerical abundance of carabids 
varied a lot, noticing two maxim points (during April-May and in June to the 
beginning of July). The high number of captured carabids in the meadow 
during spring is explained by the fact that, the species migrate from the for-
est towards the meadow (Figure 3). During summer, in the beech forest 
was captured the smallest number of individuals, while in the meadow, in 
the same period, the number of caught carabids was one of the biggest 
(due probably to the presence of a large number of thermophilous species). 
Analyzing the numerical abundance during autumn, it was noticed an in-
crease in the number of captured individuals in the beech forest and a de-
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crease in the case of the ones from the meadow. A similar situation was 
observed during autumn in other similar habitats (Nitu 2007). 

In both studied carabid populations, the euritopic forest, mesohygrophi-
lous species were predominant. In the meadow, I have noticed that the 
mesoxerophilous species were more present than in the beech forest, due 
to the presence of the euritopic of open areas species, which usually prefer 
dry habitats. Regarding the temperature preference, in both populations 
most of the carabid species (60% in the beech forest and 63.84% in the 
meadow) are mesothermic species. The euritopic of open areas species 
identified in the beech forest came probably from the mountain meadow 
situated nearby (Table 2). As Czechowski (1989) observed, the interfer-
ences regarding the species structure of carabid populations from 
neighbouring habitats are not unusual.  
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Figure 3: Dynamics of the carabid numerical abundance  
in the meadow and the beech forest 

 
In the meadow, the percentage of 23.8% represented by euritopic spe-

cies of open areas and the high proportion of accidental ones suggest that 
the abiotic and biotic factors fluctuate a lot and do not allow to carabid spe-
cies to stay for long in the habitat although, as Koivula and Niemelä (2001) 
noticed, species belonging to Amara genus, are favored by high daytime 
temperatures and the abundance of food supply (plant seeds). 

A common characteristic for the two carabid populations was that most 
of the species are spring breeders and also predacious species. These two 
aspects lead to the assumption that both habitats provide enough food for 
the adults and larvae survive. 
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The species diversity 
The diversity of the carabid populations was evaluated using Shannon-
Wiener index of diversity. Although the Shannon-Wiener index of diversity 
has indicated a higher diversity value in the meadow, the difference was 
statistically insignificant, according to the Student test (t=0.325, α=0.05). 
The higher species diversity observed in the case of the carabid popula-
tions identified in the meadow, could be explained by the richer nutritional 
sources, compared to the one from the beech forest. The diversity index 
value observed for the carabid populations in the beech forest was higher 
than the one observed in some beech forests within national reserves (To-
carnia forest – The Maramureş Mountains Nature Park) (Niţu 2008). 
 
Table 2. The structure of the carabid populations (%) from the beech forest and the 
meadow according to the ecological and biological characteristics of the species. 

 

Habitats  
Species characteristics Beech forest Meadow 
Habitat affinity 
Euritopic forest species 71.42 52.38 
Stenotopic forest species 14.28 4.76 
Euritopic of open areas species 7.14 23.8 
Euritopic species 7.14 14.28 
Breeding period 
Autumn breeders  25 25.92 
Spring breeders 62.5 70.36 
Variable 12.5 8.70 
Humidity preferences 
Hygrophilous 12.5 7.40 
Mesoxerophilous 25 37.03 
Mesohygrophilous 62.5 48.14 
Xerophilous - 7.40 
Temperature preferences 
Mesothermic 60 63.84 
Thermophilous 10 15.38 
Low temperature preferences 30 20.76 
 

For the two ecosystem types, the maximum theoretical values of the 
Shannon-Wiener index of diversity should be of 2.995 for the beech forest 
and 3.925 for the meadow (Table 3). The observed values of the diversity 
index were a lot smaller than the theoretical ones (H´ maxim) (in the beech 
forest: H` observed = 1.968, H` max = 2.995, in the meadow (H` observed 
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= 2.848, H` max =3.295). The difference between the theoretical species 
diversity and the observed one is smaller when it comes to the meadow. 

The evenness values indicated that the carabid species identified in both 
habitats determine high levels of species diversity of the carabid fauna. 
 

Table 3. The Shannon-Wiener index of diversity  
in the beech forest and the meadow. 

 
Habitats 

Shannon-Wiener 
index of diversity  

(H’) 

Theoretical 
diversity 
(H’ max) 

 
Evenness No. of 

species 
t 

(α=0.05) 

Beech forest  1.968 2.995 0.709 16 
Meadow   2.848 3.295 0.864 27 0.325 

 
The diversity index values varied from one collecting period to another, 

in each ecosystem type. 
In the beech forest I have noticed high species diversity values in spring 

and autumn. During summer (July-August) I have noticed a decrease of the 
diversity index for the beech forest, due to the climate modifications from 
this period (the high temperature and the low humidity which are limiting 
factors for the ground beetles development), but also due to the estival dia-
pause. In August-September there was a slight increase of the diversity in-
dex values, followed by a decrease at the end of the study period.  
 

0

0.5

1

1.5

2

2.5

01.04 -
22.04

22.04 -
13.05

13.05 -
03.06

03.06 -
24.06

24.06 -
15.07

15.07 -
05.08

05.08 -
26.08

26.08 -
16.09

16.09 -
06.10

samplig period

di
ve

rs
ity

 in
de

x

beech forest

meadow

 
Figure 4. The dynamic of the Shannon-Wiener index of diversity  
during the sampling period, in the beech forest and the meadow. 
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In the case of the carabid fauna from the studied meadow, I have no-
ticed a maximum value for the diversity index registered in April-May, 
probably due to the migration of some carabid species from the beech for-
est towards the meadow in search for food. Like in the case of the beech 
forest, the diversity registered a decrease in summer, but it still was supe-
rior to the one from the forest, due to the presence in the meadow of a 
higher percentage of mesohygrophilous carabid species which prefer 
higher temperature values, and for which the low humidity and the high 
temperature are not limiting development factors. The August-September 
period is marked by a diversity increase, followed by a decrease towards 
the end of autumn (Figure 4).  
 
The similarity between the carabid populations 
In order to establish the similarities between the two studied populations, 
was calculated the Canberra Metric coefficient, its value (0.133) indicating a 
low similarity level between the two carabid populations. This is probably 
due also to the fact that 15 carabid species were found only in the meadow 
(species belonging to Amara, Harpalus and Cryptophonus genera, which 
are euritopic of open areas species). Also, the different climate conditions 
of the two ecosystems are the base of the low similarity level between the 
carabid populations from the studied areas.  
 
 
CONCLUSIONS 
 
In the two studied habitats located in Bistriţa Gorges there were identified 
31 carabid species (16 species in the beech forest and 27 species in the 
meadow), 12 of them being common. 

The variation of the species diversity demonstrate the importance of the 
forest border in the season migrations of the individuals of the main carabid 
species from the forest to the natural afferent meadow, during spring and 
backwards during summer (in the meadow I have identified 6 euritopic for-
est species during spring and only 3 species during summer).  

The structural interferences observed between the two carabid popula-
tions from the two adjacent habitats are due to the common species; these 
determined also a low degree of similarity between the carabid fauna from 
the deciduous forest and the one from the meadow.   

The species structural characteristics and the high rate of species be-
longing to habitats situated nearby studied areas (species with accidental 
status) indicate dynamic ground beetle populations. The carabid popula-
tions within the studied habitats are heterogeneous as a whole, concerning 
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the biological and ecological characteristics of the species, providing to 
carabid fauna better abilities to adapt to the dynamics of abiotic and biotic 
factors.  
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