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PALEOBOTANICAL COLLECTION OF THE 
IRON GATES REGION MUSEUM. THE MOBILE 

CULTURAL OBJECTS CLASSIFIED IN THE 
NATIONAL CULTURAL HERITAGE

Florina Diaconu1

Abstract: This paper present the mobile cultural objects classified in the 
National Cultural Heritage from the collection of the Paleobotanical Branch of 
the Iron Gates Region Museum from Drobeta Turnu Severin, Romania. All mate-
rials are labeled with the locality abbreviation, between BT 1 and BT 100.
Keywords: mobile cultural objects classified, paleobotanical collection 

Introduction
The paleobotanical collection of the Iron Gates Region Museum includes 

samples with imprints of fossil plant collected from the Pontian clayey depos-
its in Batoţi. The fossil plants assemblages from Batoţi are situated in Mehedinţi 
County, in the Southwestern part of Oltenia. The Batoţi fossil flora is the richest 
and the most important Early Pontian one in Romania (Petrescu et al., 2002; 
Ţicleanu et al., 2002; Diaconu, 2002, 2003, 2004 a, 2004 b, 2008; Diaconu et al., 
2004) with more than 50 taxa documented by leaves, fruits and seeds (Diaconu, 
2015 table 1).

On the whole, the paleontological collections housed in museums contain 
important proofs of the life forms that have lived over time, allowing for the spec-
ulative reconstruction of their appearance and lifestyle. These represent a sig-
nificant database for researchers. In order to make these collections accessible to 
the scientific community, they should be well-organized and recorded in online 
databases. 

In accordance with this requirement, we present an updated catalog of the 
mobile cultural objects classified in the National Cultural Heritage, filter the 

1 Iron Gates Region Museum, 2, Independenţei Street, Drobeta Turnu-Severin, Mehedinţi County, 
Romania. E-mail: florinadiaconu@yahoo.com
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records by classification: Fond, from heritage of Iron Gates Region Museum, 
Drobeta Turnu Severin (Order of classification no. 2157/21.03.2014). 

This is the first step towards an in-depth knowledge concerning the speci-
mens of the paleobotanical collection, and it offers the opportunity to augment 
the standards of the collection by reviewing the validity and current status of the 
described specimens.

Material and methods
The macroflora sample is almost entirely represented by leaf imprints (entire 

or fragments). The specimens are included in the collection of the Paleobotanical 
Branch of the Iron Gates Region Museum from Drobeta Turnu Severin, Romania. 
All materials are labeled with the locality abbreviation, between BT 1, BT 2, BT 3... 

From the record sheets prepared for each cultural object, some characteristic 
data were selected: inventory number, scientific name, systematic classification, 
frequency, dimensions, state of conservation, patrimonial significance, descrip-
tion and references. To avoid repetition, it is stated that all cultural objects are 
collected from outcrop of Batoţi (Mehedinţi County), preparation/conservation 
techniques is release, preservation mode is sample, and the patrimonial signifi-
cance is for all, documentary. 

Results and discussion
Inventory number: BT 1 (Pl. I, fig. 1), BT 25 (Pl. I, fig. 2)
Scientific name: Carpinus grandis Unger, 1850
Systematic classification: Class Magnoliate, Order Fagales, Family Betulaceae
Frequency: euritopa
Dimensions:  BT 1 (L = 140 mm, LA = 182 mm); 
  BT 25 (L = 120 mm, LA = 80 mm)
The state of conservation: good
Description: Fragments of clay that preserve leaves imprints (110/47mm; 
80/35mm), shape narrow elliptic, apex acute, without base, margin is irregularly 
toothed and the teeth are compound. The venation is pinnate, simply craspe-
dodromous typed; slightly sinuous vein thinning from the base to the apex, sec-
ondary veins, alternating, parallel, tertiary veins forms a mesh with rectangular 
meshes (Diaconu, 2004a, Pl. I, fig. 6; Diaconu, 2015, Pl. II, fig. 2). The sample BT 1 
also includes the imprint of a leaf identified as Fagus silesiaca.

Inventory number: BT 2 (Pl. II, fig. 1), BT 53 (Pl. II, fig. 2)
Scientific name: Quercus kovatsi E. Kovács, 1962
Systematic classification: Class Magnoliate, Order Fagales, Family Fagaceae
Frequency: euritopa
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Dimensions:  BT2 (L = 145 mm, LA = 182 mm); 
  BT 53 (L = 90 mm; LA = 60 mm) 
The state of conservation: good
Description: Fragments of clay that preserve the imprints of lanceolate leaf 
(130/38mm; 90/38mm), with acute apex and subrotund base. The edge is lobed 
with triangular lobes and rounded sinuses. The venation is pinnate craspedodro-
mous, primary evident vein thinning from to the apex, with 9 or 11 pairs of second-
ary alternate veins, and detached decreasing angles to the apex (Ţicleanu et al., 
2002, Pl I, fig. 5; Diaconu, 2015, Pl. VI, fig. 3). 
Inventory number: BT 4 (Pl. III, fig. 1)
Scientific name: Byttneriophyllum tiliaefolium (Al. Braun) Knobloch et Kvaček 
Systematic classification: Class Magnoliate, Order Malvaceae, Family 
Sterculiaceae
Frequency: extinct
Dimensions: L = 75 mm, LA = 33 mm
The state of conservation: relative good
Description: A clay fragment that preserves the imprint of a leaf fragment with 
palm venation, camptodrome, with lateral veins detaching secondary ones united 
together by a typical rectangular mesh of tertiary veins (Diaconu, 2008, p. 121).

Inventory number: BT 7 (Pl. III, fig. 2), BT 19 (Pl. IV, fig. 1), BT 22 (Pl. IV, fig. 2), BT 26 
(Pl. V, fig.1), BT 49 (Pl. V, fig. 2) 
Scientific name: Fagus silesiaca Walther & Zastawniak, 1991
Systematic classification: Class Magnoliate, Order Fagales, Family Fagaceae
Frequency: euritopa
Dimensions: BT 7 (L = 110mm, LA = 75mm); BT19 (L = 90mm, LA = 50mm); BT 22 
(L = 95 mm, LA = 68 mm); BT 26 (L = 70 mm, LA = 90 mm); BT49 (L = 45 mm, LA = 
20 mm)
The state of conservation: good
Description: Fragments of silt clay that preserve the imprints of lanceolate ovate 
leaves with acute or acuminate apex, the steeply narrow base, dentate margin 
with small triangular teeth the secondary veins end. The venation is pinnate 
craspedodromous, with strong main vein, straight in the lower part and slightly 
in the upper half. The secondary veins are alternating, parallel and straight 
(Diaconu, 2008, p. 103; Diaconu, 2015, Pl. II, fig.3, 4, 6, 8).

Inventory number: BT 8 (Pl. VI, fig. 1), BT 18 (Pl. VI, fig. 2)
Scientific name: Carya serraefolia (Goeppert, 1885) Kräusel 1920
Systematic classification: Class Magnoliate, Order Fagales, Family Juglandaceae
Frequency: euritopa
Dimensions:  BT 8 (L = 140mm, LA = 75mm), 
  BT 18 (L = 110 mm; LA = 75 mm)
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The state of conservation: good
Description: Fragments of silt clay that preserve elliptic, slightly asymmetrical 
and sickle leaf (110/48mm), without apex and base (BT 8), and coarse serrated 
edge. The venation characteristic pinnate craspedodromous, with the curved pri-
mary vein, thinning from to the apex; secondary veins are curving and branched 
towards the edge, each branch finishes in teeth of edge (Diaconu, 2002, Pl. II, fig. 
2). 

Inventory number: BT 11 (Pl. VI, fig. 3)
Scientific name: Zelkova zelkovifolia (Unger 1843) Buzek et Kotlaba 1963
Systematic classification: Class Magnoliate, Order Fagales, Family Juglandaceae
Frequency: euritopa
Dimensions: L = 90 mm, LA = 30 mm
The state of conservation: relative good
Description: A fragment of silt clay that preserves the imprint of an elliptical leaf 
(26/25mm), without apex and base. The edge is serrated, with wide teeth, facing 
obliquely upward. The sinus is sharp and a little deep. The venation simple pin-
nate craspedodromous, straight, strong primary veins, slightly arched, alternate 
or subdued side veins. Tertiary venation is not distinguishable (Diaconu, 2004a, 
Pl. III, fig. 1).

Inventory number: BT 12 (Pl. VI, fig. 1)
Scientific name: Fagus sylvatica L. 
Systematic classification: Class Magnoliate, Order Fagales, Family Fagaceae
Frequency: euritopa
Dimensions: L = 87 mm; LA = 65 mm
The state of conservation: relative good
Description: A fragment of silt clay that preserves the imprint of an ovate-ellipti-
cal leaf (87/65mm), with acute apex, narrow base and curled edge. The venation 
is pinnate craspedodromous, with strong main vein, straight in the lower part and 
slightly in the upper half. The secondary veins (9 pairs) are alternating, parallel, 
straight, and the tertiary ones are less visible (Diaconu, 2008, Pl. XX, fig. 1, 2). 

Inventory number: BT 21 (Pl. VII, fig. 2)
Scientific name: Berchemia multinervis (Al. Br.) Heer 
Systematic classification: Class Magnoliate, Order Rosales, Family Rhamnaceae
Frequency: euritopa
Dimensions: L = 90 mm; LA = 50 mm
The state of conservation: good
Description: A fragment of clay that preserves the imprint of leaf with a subor-
biculate shape, rounded tip, very weak emarginated, asymmetric subrotunded 
basis. The petiole has a 9 mm length. The venation is pinnate craspedodromous, 
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the primary vein is curved and it thinning from to the apex, the secondary veins 
are thin, alternly disposed with emergency angles that go down from the basis to 
the tip, with the subparallel trajectory and a slightly arched up to the margin of 
the limb where are strongly arched (Diaconu, 2004b, Pl. II, fig. 4). 

Inventory number: BT 14 (Pl. VII, fig. 3)
Scientific name: Quercus drymeja Unger, 1847
Systematic classification: Class Magnoliate, Order Fagales, Family Fagaceae
Frequency: euritopa
Dimensions: L = 50 mm; LA = 20 mm
The state of conservation: relative good
Description: A fragment of clay retaining leaf imprints of lanceolate leaf with 
acute apex and without base. The edge is toothed, with small teeth, upright, 
almost equally spaced. The venation is pinnate craspedodromous, primary evi-
dent vein thinning from to the apex. Secondary venation is very poorly visible 
(Diaconu, 2008, Pl. XXII, fig. 4).

Inventory number: BT 27 (Pl. VIII, fig. 1), BT 44 (Pl. VIII, fig. 2)
Scientific name: Populus populina (Brongniart 1822) Knobloch, 1964
Systematic classification: Class Magnoliatae, Order Malpighiales, Family 
Salicaceae
Frequency: euritopa
Dimensions:  BT 27 (L = 60 mm, LA = 40 mm) 
  BT 44 (L = 90 mm; LA = 100 mm)
The state of conservation: good
Description: Fragments of clay that preserved imprints of ovate leaves, apex 
acute, rotund base. The venation is actinodromous, perfectly marginally. The 
main vein is slightly sinuous, with lateral veins detaching right in the margin 
of the lamina. From the inferior side of the lateral veins five secondary slightly 
upwards curved veins are detaching Ţicleanu et al., 2002; Diaconu, 2008, Pl. XXXI, 
fig. 2). Petiole L = 12 mm (BT 44).

Inventory number: BT 31 (Pl. IX, fig. 1)
Scientific name: Acer tricuspidatum Bronn, 1838 
Systematic classification: Class Magnoliatae, Order Sapindales, Family 
Aceraceae
Frequency: euritopa
Dimensions: L = 100 mm; LA = 70 mm
The state of conservation: good
Description: A fragment of clay that preserved an imprint of three lobate leaf 
(60/65mm), with the lobes’ edges double serrated, with teeth of different dimen-
sions. The actinodromous basal perfect marginal venation, with the primary 
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obviously vein, from which it sets out a pair of secondary veins, which finishes in 
the big teeth from margin (Diaconu, 2004b, Pl. III, fig. 5).

Inventory number: BT 34 (Pl. IX, fig. 2)
Scientific name: Castanea kubinyii Kováts, 1851
Systematic classification: Class Magnoliatae, Order Fagales, Family Fagaceae
Frequency: euritopa
Dimensions: L = 55 mm; LA = 30 mm
The state of conservation: good
Description: A fragment of clay that preserved an imprint of an ovate-lanceolated 
leaf (55/30mm) without apex, with subrounded base. The edge of the well pre-
served, toothed, with rare acute and straighten up teeth, separated by rounded 
sinuses. The venation is pinnate craspedodromous, with primary right and evi-
dent vein, from which emerge parallel and straight secondary veins, finished to 
the teeth on edge (Diaconu, 2015, Pl. IV, fig. 2).

Inventory number: BT 37 (Pl. IX, fig. 3)
Scientific name: Cornus sp. 
Systematic classification: Class Magnoliatae, Order Fagales, Family Fagaceae
Frequency: euritopa
Dimensions: L = 70 mm; LA = 45 mm
The state of conservation: good
Description: A clay fragment that preserves the almost complete imprint, ellip-
tical shape, with the probably acute apex, with a corded base and the whole 
slightly curled edge. The venation is pinnate craspedodromous, with primary 
evident vein at the base and thin to the apex, the secondary veins are thin, very 
curved, the first pair being parallel to the leaf edge. A tertiary vein has only been 
retained and forms a network (Diaconu, 2002, Pl. III, fig. 2).

Inventory number: BT 38 (Pl. X, fig. 1), BT 39 (Pl. X, fig. 2), BT 78 (Pl. XI, fig. 1), BT 
79 (Pl. XI, fig. 2)
Scientific name: Alnus cecropiaefolia (Ettingshausen, 1851) Berger, 1955
Systematic classification: Class Magnoliatae, Order Fagales, Family Betulaceae
Frequency: euritopa
Dimensions: L = 60 mm, LA = 40 mm; L = 130 mm, LA = 100 mm
The state of conservation: good
Description: Fragments of clay that preserves an imprint and contraimprint 
of leaf with a large elliptical shape, obtuse apex, corded base and the double 
toothed edge with regular teeth straightened upwards. The venation is simple 
pinnate craspedodromous with primary evident vein, thick base drops to the 
apex, alternate secondary veins. On the underside, four falciform tertiary ribs 
are detached, which penetrate into the teeth on the edge. Tertiary nerves form 
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a typical network of parallel rectangles (Diaconu, 2008, p. 98–99, Pl. XV, fig. 1a, 
1b).

Inventory number: BT 42 (Pl. XII, fig. 3), BT 54 (Pl. XII, fig. 2)
Scientific name: Alnus cecropiaefolia (Ettingshausen, 1851) Berger, 1955
Systematic classification: Class Magnoliatae, Order Fagales, Family Betulaceae
Frequency: euritopa
Dimensions:  BT 42 (L = 110 mm, LA = 105 mm);
  BT 54 (L = 85 mm; LA = 60 mm)
The state of conservation: good
Description: Fragments of clay that preserves an imprint of leaf with a large ellip-
tical shape, obtuse apex (BT 54), corded base (BT 42), and the double toothed 
edge with regular teeth straightened upwards. The venation is simple pinnate 
craspedodromous with primary evident vein, thick base drops to the apex, alter-
nate secondary veins. On the underside, four falciform tertiary ribs are detached, 
which penetrate into the teeth on the edge. Tertiary nerves form a typical network 
of parallel rectangles (Diaconu, 2008, p. 98–99; Diaconu, 2015, Pl. I, fig. 2).

Inventory number: BT 56 (Pl. XII, fig. 1)
Scientific name: Ulmus pyramidalis Goeppert, 1855
Systematic classification: Class Magnoliatae, Order Rosales, Family Ulmaceae
Frequency: euritopa
Dimensions: L = 90mm; LA = 45mm
The state of conservation: relative good
Description: A clay fragment preserving the imprint of a leaf, with its asymmetri-
cal visible base, with the serrated edge and pinnate venation, typically craspedo-
drome. The secondary veins are opposite, and one of them is typically bifurcated 
by half (Diaconu, 2008, p. 112–113).

Inventory number: BT 61 (Pl. XIII, fig. 1)
Scientific name: Quercus cf. kodorica Kolakovski, 1964 
Systematic classification: Class Magnoliatae, Order Fagales, Family Fagaceae
Frequency: euritopa
Dimensions: L = 130mm; LA = 110mm
The state of conservation: good
Description: A clay fragment that preserves the imprint of an elliptical, leaf, with-
out apex, rounded base, pinnate lobed and irregularly sized lobes of various sizes. 
The venation is a simple craspedodrom pinnate, with the pronounced primary 
vein, thick at the base, slanted to the apex, and the secondary veins are straight 
(Diaconu, 2008, Pl. XXIV, fig. 3).

Inventory number: BT 67 (Pl. XIII, fig. 2)
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Scientific name: Rhamnus cf. gaudini Heer, 1959 
Systematic classification: Class Magnoliatae, Order Rosales, Family Rhamnaceae
Frequency: euritopa
Dimensions: L = 60mm; LA = 20mm
The state of conservation: good
Description: A clay fragment that preserves the imprint of an elliptical leaf, which 
narrows faster towards the apex, starting above the middle and lighter towards 
the base, which is rounded, slightly corded. The venation is a simple craspedo-
drom pinnate, the obvious, straight main vein and narrowing from base to apex. 
The secondary veins are slightly arched to the edge of the leaf, where they arc 
strongly (Diaconu, 2004a, Pl. III, fig. 2).

Inventory number: BT 70 (Pl. XIV, fig. 1)
Scientific name: Castanea atavia Unger, 1850
Systematic classification: Class Magnoliatae, Order Fagales, Family Fagaceae
Frequency: euritopa
Dimensions: L = 140mm; LA = 80mm
The state of conservation: good
Description: A clay fragment that preserves the imprint of a lanceolate leaf, with 
the maximum width at the median side, flattening to the apex and the submerged 
asymmetric base. The venation is craspedodrom pinnate, with the straight pri-
mary vein, obvious, and the secondary veins are parallel and straight, ending in 
strong teeth with rounded sinuses (Diaconu, 2008, Pl. XXI, fig. 2).

Inventory number: BT 76 (Pl. XIV, fig. 2)
Scientific name: Betula pseudoluminifera Givulescu, 1979
Systematic classification: Class Magnoliatae, Order Fagales, Family Betulaceae
Frequency: euritopa
Dimensions: L = 110mm; LA = 80mm
The state of conservation: good
Description: A silt clay sample that preserves the imprint of ovate leaf, with 
rounded asymmetric base, broken apex, serrated compound edge. The vena-
tion is simple craspedodrom pinnate, with straight primary vein, evident in the 
base, slanted to the apex, the slightly curved side veins in the basal part, become 
straight to the apex and end in the first order teeth (Diaconu, 2008, Pl. XV, fig. 2).

Inventory number: BT 84 (Pl. XV, fig. 1)
Scientific name: Vitis teutonica Al. Braun, 1854
Systematic classification: Class Magnoliatae, Order Vitales, Family Vitaceae
Frequency: euritopa
Dimensions: L = 157mm; LA = 171mm
The state of conservation: good
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Description: The clay fragment that preserves the imprint of a trilobate leaf, with 
the attenuated lobes apex, simple toothed edge and specific teeth. The venation 
is basal actinodrome perfectly marginal, with 3 primary, slightly curved, thin to 
the apex. The secondary veins are crospedodrome and start from the middle vein 
and are slightly curved. 
The apex of the secondary and their branches penetrate into the teeth on the 
edge (Diaconu, 2002, Pl. III, fig. 1).

Inventory number: BT 87 (Pl. XV, fig. 2)
Scientific name: Acer integerrimum (Viviani 1833) Massalongo 1859
Systematic classification: Class Magnoliatae, Order Sapindales, Family 
Aceraceae
Frequency: euritopa
Dimensions: L = 157mm; LA = 171mm
The state of conservation: good
Description: A clay fragment preserving the imprint of an asymmetric, palm-
shaped leaf, with five-lobed of which only three were kept; with full edge, acu-
minate apex and cordate base. The retained lobe of the lower pair is widened in 
the medial part and has a prolonged apex. The venation is actinodrome, the main 
veins start from the base, and the secondary ones are curved at the end (Diaconu, 
2002, Pl. II, fig. 3).

Conclusions
As the result of investigation of 34 samples with plant macroremains, 21 spe-

cies, representing 15 genera, belonging to 10 families of angiosperms have been 
identified.

The BT 1, 2, 4, 7 ..., 76, 84 samples are clay fragments that preserve the 
imprints of leaves with typical elements of size, apex, base, venation, quasi-iden-
tity with the actual shapes.

The shapes of these fossils vegetal remains are an important diagnostic fea-
ture for distinguishing different types of fossil plants.
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PLATE I
 1 – BT 1 Carpinus grandis Unger, 1850
 2 – BT 25 Carpinus grandis Unger, 1850
PLATE II
 1 – BT 2 Quercus kovatsi E. Kovács, 1962
 2 – BT 53 Quercus kovatsi E. Kovács, 1962
PLATE III
 1 – BT 4 Byttneriophyllum tiliaefolium (Al. Braun) Knobloch et Kvaček 
 2 – BT 7 Fagus silesiaca Walther & Zastawniak, 1991
PLATE IV
 1 – BT 19 Fagus silesiaca Walther & Zastawniak, 1991
 2 – BT 22 Fagus silesiaca Walther & Zastawniak, 1991
PLATE V
 1 – BT 26 Fagus silesiaca Walther & Zastawniak, 1991
 2 – BT 49 Fagus silesiaca Walther & Zastawniak, 1991
PLATE VI
 1 – BT 8 Carya serraefolia (Goeppert, 1885) Kräusel 1920
 2 – BT 18 Carya serraefolia (Goeppert, 1885) Kräusel 1920
 3 – BT 11Zelkova zelkovifolia (Unger 1843) Buzek et Kotlaba 1963
PLATE VII
 1 – BT 12 Fagus sylvatica L. 
 2 – BT 21 Berchemia multinervis (Al. Br.) Heer 
 3 – BT 14 Quercus drymeja Unger, 1847
PLATE VIII
 1 – BT 27 Populus populina (Brongniart 1822) Knobloch, 1964
 2 – BT 44 Populus populina (Brongniart 1822) Knobloch, 1964
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PLATE IX
 1 – BT 31 Acer tricuspidatum Bronn, 1838 
 2 – BT 34 Castanea kubinyii Kováts, 1851
 3 – BT 37 Cornus sp.
PLATE X
 1 – BT 38 Alnus cecropiaefolia (Ettingshausen, 1851) Berger, 1955
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 1 – BT 78 Alnus cecropiaefolia (Ettingshausen, 1851) Berger, 1955
 2 – BT 79 Alnus cecropiaefolia (Ettingshausen, 1851) Berger, 1955
PLATE XII
 1 – BT 56 Ulmus pyramidalis Goeppert, 1855
 2 – BT 54 Alnus cecropiaefolia (Ettingshausen, 1851) Berger, 1955
 3 – BT 42 Alnus cecropiaefolia (Ettingshausen, 1851) Berger, 1955
PLATE XIII
 1 – BT 61 Quercus cf. kodorica Kolakovski, 1964 
 2 – BT 67 Rhamnus cf. gaudini Heer, 1959
PLATE XIV
 1 – BT 70 Castanea atavia Unger, 1850
 2 – BT 76 Betula pseudoluminifera Givulescu, 1979
PLATE XV
 1 – BT 84 Vitis teutonica Al. Braun, 1854
 2 – BT 87 Acer integerrimum (Viviani 1833) Massalongo 1859
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PLATE I

1

2



Paleobotanical collection of the Iron Gates Region Museum  |  19 

PLATE II
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PLATE III
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PLATE IV
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PLATE V
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PLATE VI
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PLATE VII

1 2

3



Paleobotanical collection of the Iron Gates Region Museum  |  25 

PLATE VIII
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PLATE IX
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PLATE X
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PLATE XI
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PLATE XII
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PLATE XIII
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PLATE XIV
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PLATE XV
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IMPACT OF TECTONIC ACCIDENTS AND 
SLOPING SLOPES ON THE DEGREE OF 

RECOVERY OF THE LIGNITE GEOLOGICAL 
RESERVE FROM THE TISMANA AND 

PINOASA PERIMETERS, GORJ COUNTY

Daniel Aninoiu1

Abstract: In the EMC Rovinari open pits, losses of the lignite geological reserve 
are grouped into several causes:
– qualitative – to ensure the quality of the conveyor belt.
– technological – in the process of excavation and transport, from the rotor bins 
and conveyor belts a quantity of lignite falls, with sizes from bulgars to smaller 
fractions.
– other causes, of which: losses in the area of fissures, loss due to sloping slopes, 
loss due to lignite self-ignition.
Losses from the geological reserve due to fissures and slopes have a significant 
share in the Tismana and Pinoasa open pits, where the number of tectonic acci-
dents is high, between four and eight fissures, and the amount of these losses 
reaches 3%.
Keywords: anticlinal, dilution, recovery, plicative deformations.

The lignite exploitation activity in the Runcurel-Rovinari anticline area is con-
centrated in the mining units grouped in the southern part of the Tg. Jiu Depression 
(Gorj County). The mining perimeters located on the Runcurel-Rovinari anticline 
are the Tismana and Pinoasa perimeters.

From a geomorphological point of view, the region is part of the Getic 
Plateau, which develops on the periphery of the Subcarpathians and is distin-
guished by hills with altitudes that gradually decrease from north to south and 

1 Oltenia Energy Complex, UMC Pinoasa, 5 Al. Ioan Cuza Street, 210227 Târgu-Jiu, Romania. 
E-mail: dani.aninoiu@gmail.com
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from north-east to south-west. Between these peaks, from north to south, valley 
fluvial plains develop with broad meadows and terraces.

Fig. 1 (Google maps)

The maximum altitude of the hilly area is 180 meters at the base of the slopes 
and 300 meters on the highest peaks.

Geology of the region and the mining field
The region is included in the large structural unit of the Pericarpathians 

Depression, respectively in its north-western branch, known as Getic Depression, 
which is a unitary depression formed in front of the Carpathians.

The Getic Depression was formed by sinking a crystalline area that was part 
of the Southern Carpathians and connecting them to the Balkan Mountains. As 
a result of the Laramian movements, as a result of the crystalline-mesozoic rise, 
a piedmont depression was formed in front of them, with the role of avanfosa, 
which functioned as such during the Paleogen and Neogen.

Until the end of the Pliocene, the Getic Basin has kept the same size, different 
being the facies of the deposits that meet.

The Pliocene, represented by the Dacian, is transgressively and concordantly 
disposed, exhibiting large variations of scrubland facies both vertically and hori-
zontally, with the development of the lignite layers V, VI, VII, VIII, Romanian, char-
acterized by a great lithological variation, consisting of an alternation of clays, 
fine or coarse sands, and lignite layers (layers IX, X, XI, and XII).

 The anticline axis 
Runcurel-Pinoasa-Rovinari 
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Pleistocene (with sand and gravel, often with slightly rolled elements, attrib-
uted to it the terraced deposits of the river meadows, as well as storm deposits 
covering the slopes of the hills).

The formations that take part in the lithological structure of the mining 
perimeters located on the Runcurel-Rovinari anticline belong to Pliocene and 
Quaternary. Coal-bearing floors are the Dacian (Ith-VIIIth layers) and the Romanian 
(the IXth-XIIth). Sterile rocks separating the lignite layers consist of clays, sandy 
clays, clayey sands to sands. 

The stratigraphic succession of deposits encountered in the deposit order 
includes: pliocene deposits (Dacian, Romanian) and Quaternary deposits (Table 
1. Pleistocene, Holocene).

Table1. Stratigraphic scheme Pliocen-Pleistocen-Dacic 
Basin (according to Andreescu et al., 2010)
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Tectonics of mining perimeters
The Getic overthrust produced in the Alpine Cycle of Quest (respectively in 

the Austrian phase) conducted the tectonic detail of the sedimentary cover of the 
Getic Depression.

In the Upper Pliocene, with the increased elevation of the Carpathians, there 
was a significant reduction of the Pliocene lake, and the late neotectonic move-
ments in the Quaternary led to the completion of the current Getic Depression 
morphostructure.

From the north to the south there are a number of plicative formations, such 
as the syncline and the anticline. These major structural units are: the Ciuperceni-
Cîlnic-Scoarta syncline, the Runcurel-Rovinari anticline, the Bâlteni syncline and 
the Negomir-Peşteana anticline.

Runcurel-Rovinari anticline (Fig.  1; 2) highlighted by surface mapping was 
first reported in the outcrops of the Jiu bed. This anticline is located between 
Runcurel-Plopşoru fault line and Hodoreasca-Somăneşti fault line. It is separated 
from the Peşteana anticline via the Bâlteni syncline.

Axial diving along the synclinal Bâlteni, as well as the synclinal Câlnic, trained 
both the northern and the southern compartments of the Runcurel-Rovinari 
anticline, through a series of disjunctive deformations (faults) that lowered the 
deposit to these fallen areas.

The Runcurel-Rovinari anticline is the most rugged major structure in the 
region, being developed on a 15km site, with both flanks (northern and southern) 
heavily affected by longitudinal disjunctive deformations as longitudinal faults, 
in the west-east direction. The northern flank has a rake of 5° – 10°, and the south-
ern one a rake of 4° – 6°.

This is the result of the Walachian phase, which we find at the end of 
Romanian – the beginning of the Pleistocene, when an obvious change in the bal-
ance of the various compartments of the geological structure led to the fracture 
of the already formed crests. The disjunctive deformations encountered in the 
newer formations of the Getic Depression are the consequences of the later reac-
tivation of the deeper structures. The functionality of these profound lines was 
permanent and concomitant with the deposition of the Dacian-Romanian forma-
tions, their magnitude diminishing to the surface.

In the Runcurel-Rovinari anticline area are opened the Pinoasa and Tismana 
mining perimeters, located both on the northern flank and on the southern flank of 
the anticline. Thus, the southern flank and the axial part of the anticline are occu-
pied by the Pinoasa perimeter and the northern flank by the Tismana perimeter.

The lignite deposit exploited in the perimeters mentioned above is heavily 
tectonic, being affected by major disjunctive deformations with a general orien-
tation from the west to the east, whose designation was established after the area 
where they were first emphasized.
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Next, we try to review these fault lines for each operating perimeter, starting 
from the northern flank (Fig. 3–24):

• Tismana open pit:
– Hodoreasca fault line
– Răţoi fault line
– Şomaneşti fault line
– Stejerei fault line
continuing with the southern flank:
• Pinoasa open pit:
– Pinoasa-Arderea-Cicani fault line
– Beterega fault line
– Valea Roşiei 1 fault line
– Valea Roşiei 2 fault line
– Teiului fault line
– Boncea 1 fault line
– Boncea 2 fault line
– Timişeni fault line

Fig. 2. Bending of the layer heads on the Runcurel-Pinoasa-
Rovinari anticline (Tismana I open pit)

Under these conditions, it is impossible to fully select tailings from lignite. 
Also, on the longitudinal and parallel faces with the excavation front, a large part 
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or sometimes totally of the coal is lost, especially in the upper layers. Under these 
conditions, the way of calculating the reserves has to be reanalyzed, in the sense 
that on the route of each fault a zone of at least 20 meters should be left in which 
no reserves are to be calculated, 10 meters on a side of the fault, 10 meters on the 
other side. This would remove from the start the risk of including the reserves 
that will be lost.

In Fig. 2 we can see the phenomenon described above. When the losses due to 
faults are introduced, the degree of recovery of the geological reserve decreases. 
In quarries with a higher share of coal production at the level of E.M.C. Rovinari, 
these losses are not taken into account. Many times in the exploitation process 
we tend to minimize the share of losses due to tectonic accidents in order not to 
increase too much the percentage of losses into production, which is unreal in the 
daily activity.

Fig. 3. The sloping of the slope due to a parallel fault line with the front (the 
Stejerei Fault line), on the northern side of the anticline (Tismana I open pit)

If until 1999 coal exploits had around 1,610 Kkal / kg, an average of over 1,800 
Kkal / kg is currently reached. This demonstrates that dilution has decreased by 
making correct organizational decisions and by observing selective excavation 
monographs.
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Fig. 4. Fault line Boncea 1

Fig. 5. Sliding the slope in the fault line area of Roşia Valley

Fig. 6. Lignite lost through sloping slopes in Boncea fault area, Pinoasa layer X 
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Fig. 7. Fault line Stejerei, open pit Tismana I

Fig. 8. Sliding the slope in the fault line area of Roşia Valley 
Layers VI-VII, open pit Pinoasa

Fig. 9. Fault line Stejerei, open pit Tismana I



Impact of tectonic accidents and sloping slopes  |  41 

Fig. 10. Old slides of slopes reactivated by work fronts, Pinoasa open pit 

Fig. 11. Conveyor belts affected by slides of slopes; lignite lost in these areas 

Fig. 12. Slides of slopes, layers X inf. X sup. Pinoasa Open pit
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Fig. 13. Fault line Teiului Pinoasa

Fig. 14. Structures with creases layer X Pinoasa

Fig. 15. Slide of slope E1400-04 Pinoasa
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Fig. 16. Fault lines Boncea 1 and Boncea 2

Fig. 17. Fault line Teiului

Fig. 18. Fault line Valea Roşiei 2
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Fig. 19. Fault line Valea Roşiei 2

Fig. 20. Fault line Valea Roşiei 1

Fig. 21. Fault line Valea Roşiei 1
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Fig. 22. Fault line Boncea

Fig. 23. Fault line Valea Roşiei 2, Pinoasa open pit

Fig. 24. Slope and band affected by a sliding near the 
fault Roşia Valley 2, the Pinoasa open pit.
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In EMC Rovinari quarries, the losses of the lignite geological reserve are 
grouped into several causes:

a) qualitative – to ensure the band quality, 10 cm. from the roof of the coal 
bed is excavated with the sterile; also it leaves 10 cm. from the bed of the lignite 
layer that will be excavated at the next slice.

b) technologically – in the process of excavation and transport, a quantity 
of lignite falls from the rotor bins and conveyor belts, from bulgars to smaller 
fractions.

c) other causes – where occur  : losses in the area of the fault lines, losses 
due to sliding slopes, losses due to the lignite self-ignition in the outcrops of the 
deposit, slinding of landfills over the lignite layers located in the open pit’s hearth.

Because of the qualitative causes, between 4 and 12% of the geological 
reserve are lost; through the excavation and transport process, 3% of the bal-
ance reserves are lost, and by other causes depending on the factors mentioned 
above, up to 5% of the geologic reserve losses. In all technical and economic stud-
ies and geological resource / reserves evaluation documentation, a large dilution 
of 19–21% and loss of 4–6% was made.

If we analyze the situation of the losses and the degree of recovery in the 
Pinoasa open pit (Table 2), we find that if only the roof and bed losses (0.20 m) 
are taken into account, the losses would be 153,000 tons with a recovery rate of 
91% and 9% of gross production; in the case of the feasibility study, the percent-
age would be 4.6%; taking into account the losses in the area of fault lines, we 
have a volume of 188,000 tons of lignite, which represents 11% of production and 
a recovery rate of 88%.

Accomplished in 2017 in the Pinoasa open pit

Reserve 
exploited

Reserve 
extract-

ed

Gross 
produc

tion
Dilution Losses

Degree 
of re-

covery

tons tons tons tons % roof/bed 
tons

Other 
causes

tons

Total % %

1 2 3 4 5 6 7 8 9 10
1,684,000 1,496,000 1,700,000 204,000 12 153,000 35,000 188,000 11 88

Table 2 Analyze the situation of the losses and the 
degree of recovery in the Pinoasa open pit

The recovery rate is the ratio of the extracted reserve to the exploited reserve 
and is expressed as a percentage. In the quarries analyzed the operating losses 
according to the initial STEs are: 4.5% in the Tismana open pit I; 2.2% in the 
Tismana open pit II; 4.6% in the Pinoasa open pit. These losses are the qualitative 
and technological ones that come from the 0.05m clearing layer, 0.05m which 
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remains in the bed of the layer to avoid mixing with the sterile in the bed and 
0.05m that falls from the rotor cups in the production process, totally 0,5m on 
each layer. 

In Pinoasa open pit the losses were calculated with 0.10m in the roof, 0.10m 
in the bed, in total 0.20m. We consider the last variant acceptable, being in accor-
dance with the constructive features of the cutting teeth (teeth). The lignite 
deposit in the Rovinari mining field located in the axis and on the flanks of the 
Runcurel- Rovinari anticline is highly faulted, with direct consequences on the 
degree of recovery of the lignite reserve, through the methods of exploration with 
medium capacity rotor excavators.

The exploitation losses were not calculated in the same way for quarries 
in the Rovinari EMC, nor for other quarries in the Oltenia mining basins. In this 
regard, we propose a uniform calculation of the reserve, taking into account the 
technical characteristics of the cutting tools on the rotor cups.

Correct monitoring of all tectonic accidents, old landslides, in-situ auto-
bursts, so that we can have a clear picture of the geological reserve recovery 
factor:

Reserve exploited = Reserve extracted + Operating losses
Gross production = Reserve extracted + dilution
Degree of recovery = Reserve extracted / Reserve exploited
In Tismana I (24395), Tismana II (19961) and Pinoasa (23161) areas, the 

rezerved consumed between 2001 and 2015 have a volume of 67,517 thousands 
tones and the total losses are 4.76% at a thickness of 0,10 metters for each layer.

In fact, at a normal calculation that takes into account a lost thickness for 
each layer of 0.20 m, the total loss would have been 6,076 thousand tons.

After considering the factors listed above, it could be observed that the 
exploitation losses at the Rovinari EMC level are higher than those calculated in 
the documentation for evaluation of geological resource / geological reserves.

In future computational documentation of geological resources / reserves, 
in future SCIs, on the basis of practical experience, we propose to recalculate the 
quantitative transformation coefficients of the geological reserve in the industrial 
reserve, meaning that the losses are higher and the dilution is lower than the val-
ues   that have been calculated so far.

Also, on the longitudinal and parallel fault lines of the excavation front, a 
large part of the coal is lost or sometimes totally, especially in the upper layers. 
Under these conditions, the way of calculating the reserves has to be reanalyzed, 
in the sense that an area of   at least 40 meters should be left on the path of each 
fault in which no reserves are to be calculated, 20 m each side of the fault.

This would remove from the start the risk of including in the calculation 
some reserves that will be lost. In photo 2 we can see the phenomenon described 
above. When the losses due to faults are introduced, the degree of recovery of the 
geological reserve decreases.
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We also mention that in the initial conditions studies of the 1980s, the con-
structive characteristics of the cutters were taken into account and the exploita-
tion losses were calculated correctly; for example at Pinoasa, the initial losses of 
geological reserves were 11.9% and for an industrial reserve of 216,690 thousand 
tons, during the 36 years of exploitation the total loss of reserves were 25,786 
thousand tons.

(Opening and putting into operation of the Timişeni-Pinoasa open pit, Gorj 
County, at a capacity of 8,000 thousand tons / lignite year, I.C.I.T.P.M.L. Craiova – 
Simbol 820-01C 1986, p. 32–39, Study of industrial conditions at Pinoasa open pit 
– I.C.I.T.P.M.L. Craiova – Simbol 820-01C, 1984, p. 14–26).

If operating losses are reported in the fault area or due to slip slopes, reports 
of non-compliance shall be made mentioning the causes of the losses and pos-
sible remedies and revisions on the excavation mode in these areas, the resizing 
of the work steps where it is case, other measures.

Conclusions
The calculation of operating losses is not made according to the same rules 

in E.M.C. Roşia-Rovinari and at the level of the Energy Complex Oltenia S.A.
Resource / Reserve calculation no longer takes into account the old studies 

of industrial conditions.
The exploitation losses in the fault lines area are no longer taken during the 

excavation of these areas.
Operating losses are calculated at a half of the actual volume in the exploita-

tion process; we propose the correct calculation of technological losses (Fodor, 
2010, pag. 639).

We propose to introduce the losses due to other causes (faults, slip of slopes) 
into the general formula of operating losses in each perimeter.
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OF ALDER FORESTS FROM THE AFFLUENT 

VALLEYS OF THE DANUBE (MEHEDINȚI)

Sorina Ștefania Matacă
Iron Gates Region Museum, 2 Independenței, Drobeta Turnu Severin, 
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Astract: This study presents a comparative analysis of Telekio speciosae-Alne-
tum incanae Coldea (1986) 1990 alnetosum glutinosae Oroian 1998 which have 
been identified in the Crivița Valley, Eșelnița Valley, Mraconia Valley and Stellario 
nemorum-Alnetum glutinosae (Kästner 1938) Lohmeyer 1957 identified in the 
Mraconia Valley, Vodița Valley, Bahna Valley. 
Keywords: alder forests, the affluent valleys of the Danube, Mehedinți.

Introduction
QUERCO-FAGETEA Br.-Bl. et Vlieger in Vlieger 1937
The Querco-Fagetea class includes the most important syntaxa of the natu-

ral vegetation of Europe. The class includes both forest types such as the beech 
trees, as well as azonal types such as Alno-Ulmion.

Fagetalia sylvaticae Pawlowski in Pawlowski et al. 1928
Recognition species of the order are: Acer campestre ssp. campestre, Acer 

pseudoplatanus, Fagus sylvatica, Tilia cordata, Ulmus minor, to which a large 
number of herbaceous nemoral species is added: Anemone nemorosa, Anemone 
ranunculoides, Arum alpinum, Campanula rapunculoides, Festuca drymeia, Galium 
odoratum, Hedera helix, Hepatica nobilis.

Alno-Ulmion Br.-Bl. et R. Tx. ex Tchou 1948 em. T. Müller et Görs 1958
Within the forest vegetation of the Danube Valley, the alder forests in the 

past, there were extensive surfaces in the meadows of the Danube affluents 
(Valea Mraconiei, Valea Eşelniţei, Valea Criviţei, Valea Bahnei, Valea Vodiţei). With 
the growth of the human population, the area of these alder forests has consider-
ably decreased. 
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The Alnus genus is represented, in the research territory, only through A. 
glutinosa.

The existence of forests of Alnus glutinosa is explicable by the slow flow-
ing speed of these valleys, in which deposits of pelitic mud can be found. A 
characteristic of these alder forest is the presence of nodosites on the roots 
formeds by actinobacteria Frankia alni, which enrich alluviums in nitrate 
compounds.

The abundance of nitrate compounds accumulated as a result of the activ-
ity of nodosites on root determines great susceptibility for the invasion of some 
nitrophile species, which ruderalizes the composition of the alder forests.

In the research territory, these alder forests are represented by a sub-associ-
ation and an association: Telekio speciosae-Alnetum incanae alnetosum glutino-
sae and Stellario nemorum-Alnetum glutinosae. 

Cod NATURA 2000: 91E0

Results and discussion
Telekio speciosae-Alnetum incanae Coldea (1986) 1990 alnetosum glutino-

sae Oroian 1998
The floristic composition of this sub-association is represented by the 

Carpathian-Balkan-Anatolian-Caucasian species, Telekia speciosa, which origi-
nates from the old forests edified by Alnus incana in the youthful stages of the 
river (Table 1). It has been identified in Crivița Valley, Eșelnița Valley, Mraconia 
Valley. 

Species present in a single relevee: Pulmonaria obscura (1): H, Eur, D; 
Sambucus nigra (1): MM-M, Eur, P; Galeopsis ladanum (1): Th, Eua, D; Galium apa-
rine (1): Th, Circ(Bor), P; Equisetum arvense (2): G, Cosm, P; Veronica becabunga 
(2): HH-H, Eua, D; Tamus communis (2): G, Med-Atl, P; Juglans regia (3): MM, 
Balc-Cauc-Anat, P; Holcus lanatus (3): H, Cosm, D; Juncus effusus (3): H, Cosm, 
P; Rorippa austriaca (3): H(G), Pont, D; Cirsium vulgare (3): TH, Eua, P; Rumex 
crispus (3): H, Eua, P; Bellis perennis (3): H, Eur(Med), D; Bromus sterilis (3): Th, 
Eua(Med), D; Viola tricolor ssp. tricolor (3): TH-Th-H, Eua, D; Cardaminopsis 
arenosa (3): Th-(TH-H), Euc, D-P; Polygonum persicaria (3): Th, Cosm, P; Prunella 
vulgaris (3): H, Cosm, P. 

Place and date of releves: 1-Criviţa Valley (4.07.2012); 2,3-Eşelniţa Valley 
(4.07.2012); 4,5-Mraconia Valley (19.08.2013). 
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Table 1 Telekio speciosae-Alnetum incanae Coldea (1986) 
1990 alnetosum glutinosae Oroian 1998

F.b. E.f. Cyt.

Relevée 
Exposure 
Inclination (0)
Coverage (%)
Surface (m2)

1
NE
–

100
400

2
SV
–

100
400

3
SV
–

100
400

4
SV
–

70
400

5
SV
–

60
400

K

MM(M)
H
H-Ch
H
H-HH
Th
H-N
G-H
G
H-HH
H
H
H
HH-G
H

H
Th-TH

MM-M
MM(M)
M
MM
M
H
H
H

M

H

H(G)
H
M
Ch
H
Th(TH)
G
H

Eua
Carp-Balc-
Cauc-Anat
Eua
Med
Eua
Eua
Eua(Med)
Eua
Eua(Med)
Cosm
Circ(Bor)
Eua
Eua
Circ(Bor)

Eua(Med)
Pont-Med

Cosm
Eur
Eur
Eur
Pont-Pan
Euc
Eua(Med)
Eur
Circ(Bor)
Eua

Eua(Med)

Cosm
Cosm
Eur
Eur
Adv
Eua(Circ)
Pont-Pan-Balc
Med-Atl

P
D
D-P
D
D
D
P
P
D
P
D
P
P
P
P

D
P

D
P
D
D
D
D
D
P

D

P

P
P
D
P
P
P
D
P

Alno-Ulmion s. l. 
Alnus glutinosa
Telekia speciosa
Glechoma hederacea
Parietaria officinalis
Lycopus europaeus
Polygonum hydropiper
Rubus caesius
Petasites hybridus
Circaea lutetiana
Lythrum salicaria
Carex remota
Stachys sylvatica
Scrophularia umbrosa
Scirpus sylvaticus
Ranunculus repens
Fagetalia s. l. 
Scrophularia scopolii
Geranium robertianum 
Querco-Fagetea s. l.
Acer campestre 
Carpinus betulus
Corylus avellana
Fraxinus angustifolia 
Cornus sanguinea 
Brachypodium sylvaticum
Pulmonaria officinalis
Poa nemoralis
Salicetalia
Salix triandra
Alliarion
Geum urbanum
Variae Syntaxa
Urtica dioica
Athyrium filix-femina
Crataegus monogyna
Lysimachia nummularia
Phytolacca americana
Cardamine flexuosa
Polygonatum latifolium
Mentha spicata

3
+
+
+
+
–
2
+
+
–
+
+
+
–
–

+
+

+
1
+
+
+
+
+
–

2

+

2
1
–
+
+
+
–
+

4
+
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+
+
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–
–
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–
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–
–

+
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+
+
+
–
+
+
+
–

–

+

2
1
1
–
+
+
+
–

4
1
1
+
+
+
+
–
–
+
–
–
–
+
+

+
–

–
–
–
–
–
–
–
+

–

+

2
1
+
1
+
+
+
1

4
+
+
+
+
+
1
+
+
–
+
+
+
–
+

–
–

+
–
–
–
–
+
–
+

–

+

1
+
+
+
–
–
–
–

4
+
+
+
–
+
–
+
+
+
–
–
–
+
–

–
–

+
–
–
+
–
–
+
+

–

+

+
+
+
+
–
–
–
–

V
V
V
IV
IV
IV
IV
III
III
II
II
II
II
II
II

III
I

IV
II
II
II
II
III
III
III

I

I

V
V
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IV
III
III
II
II
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Species present in a single relevee: Pulmonaria obscura (1): H, Eur, D; 
Sambucus nigra (1): MM-M, Eur, P; Galeopsis ladanum (1): Th, Eua, D; Galium apa-
rine (1): Th, Circ(Bor), P; Equisetum arvense (2): G, Cosm, P; Veronica becabunga 
(2): HH-H, Eua, D; Tamus communis (2): G, Med-Atl, P; Juglans regia (3): MM, 
Balc-Cauc-Anat, P; Holcus lanatus (3): H, Cosm, D; Juncus effusus (3): H, Cosm, P; 
Rorippa austriaca (3): H(G), Pont, D; Cirsium vulgare (3): TH, Eua, P; Rumex crispus 
(3): H, Eua, P; Bellis perennis (3): H, Eur(Med), D; Bromus sterilis (3): Th, Eua(Med), 
D; Viola tricolor ssp. tricolor (3): TH-Th-H, Eua, D; Cardaminopsis arenosa (3): 
Th-(TH-H), Euc, D-P; Polygonum persicaria (3): Th, Cosm, P; Prunella vulgaris (3): 
H, Cosm, P. 

Place and date of releves: 1-Criviţa Valley (4.07.2012); 2,3-Eşelniţa Valley 
(4.07.2012); 4,5-Mraconia Valley (19.08.2013).

Stellario nemorum-Alnetum glutinosae (Kästner 1938) Lohmeyer 1957
The contact of these alder forests with the beech trees from which their 

numerous components come, justifies their framing in the Alno-Ulmion alliance, 
belonging to the Fagetalia sylvaticae order.

It is noted that, however, recently, S. Wallnöfer, L. Mucina şi V. Grass (1993) 
have shown that the name Alnion incanae Pawlowski proposed in 1928 has pri-
ority over Alno-Padion Knapp ex Medwecka-Kornás in Matuszkiewicz et Borowik 
1957, and to Alno-Ulmion proposed in 1948, which thus remain in the status of 
synonymy. The including of this association within the alliance remains difficult, 
due to the disappearance of most of the diagnostic species.

The most plausible syntaxonomic framing remains, however, the reporting of 
cenoses to the Stellario nemorum-Alnetum glutinosae (Kästner 1938) Lohmeyer 
1957 association (Table 2). It has been identified in Mraconia Valley, Vodița Valley, 
Bahna Valley. 

Species present in a single relevee: Salix fragilis (1): M(MM), Eua, P; Salix pur-
purea ssp. purpurea (1): M, Eua, D; Salix triandra (1): M, Eua, D; Cardamine impatiens 
(1): Th(TH), Eua(Med), D; Lamium maculatum ssp. maculatum (1): H-Ch, Eua, D; 
Ulmus minor (1): MM, Eua, P; Cornus sanguinea ssp. sanguinea (1): M, Euc, D; Tamus 
communis (1): G, Med-Atl, P; Poa sylvicola (1): H, Eua(Med); Equisetum arvense (1): 
G, Cosm, P; Myosotis scorpioides (1): Th, Eua, P; Arctium lappa (1): TH, Eua(Med), 
P; Ranunculus repens (1): H, Eua(Med), P; Crataegus monogyna (1): M, Eur, D; 
Chelidonium majus (1): H, Eua, D; Calystegia sepium (1): H, Eua, D; Scrophularia 
nodosa (1): H, P; Vitis sylvestris (1): M-E, Pont-Med, P; Fraxinus ornus (1): MM, Med, D; 
Saponaria officinalis (1): H, Eua(Med), P; Fagus sylvatica ssp. sylvatica (2): MM(M), 
Eur, D; Ranunculus acris (2): H, Eua(Med), D; Lysimachia punctata (2): H, Pont-Med, 
P; Solanum dulcamara (2): Ch-N, Eua(Med), P; Chaerophyllum aromaticum (2): H, 
Euc(Cont), D; Scutellaria altissima (3): H, Pont-Med, D; Mentha longifolia (3): H-G, 
Eua(Med), P; Lysimachia vulgaris (3): H-HH, Eua, P; Telekia speciosa (3): H, Carp-
Balc-Cauc-Anat, D; Elymus caninus (3): H, Eua(Med), P; Polystichum setiferum (3): 
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Table 2 Stellario nemorum-Alnetum glutinosae (Kästner 1938) Lohmeyer 1957

F.b. E.f. Cyt.

Relevée 
Exposure 
Inclination (0)
Coverage (%)
Surface (m2)

1
SE
–

60
400

2
S

45
100
400

3
SE
–

100
400

4
S

45
90

400

5
NV
–

100
400

K

MM(M)
H
H-N
H
H
H
Ch
H-G
H
MM(M)
HH-G
Th

G
M
H
MM(M)
H
N-E
H
H
Th(TH)
H
Ch
MM
G

H
Th(TH)
TH

H
H(G)
TH(TH)
H-Ch
H-HH
MM-M
Th-TH
Th
H
H

MM-M
G-H
H
N

Eua
Eua(Med)
Eua(Med)
Circ(Bor)
Eua
Euc
Eur
Eua
Eur
Eur
Circ(Bor)
Eua

Eua(Med)
Eur
Circ(Bor)
Eur
Eua(Mont)
Med-Atl
Eur
Eua
Eua(Circ)
Cosm
Eur(Med)
Euc
Euc

Eua(Med)
Eua(Med)
Med-Atl-
Euc

Med
Cosm
Eua(Med)
Eua
Eua
Eur
Cosm
Circ(Bor)
Eur
Euc

Eur
Eua
Eua(Med)
Eur

P
D
P
D
D
D-P
P
D-P
D
P
P
D

D
D
P
P
D
P
D
P
P
P
D
P
P

P
P
D

D
P
D
D-P
D
D
P
P
D
D

P
P
D
P

Alno-Ulmion
Alnus glutinosa
Brachypodium sylvaticum
Rubus caesius
Carex remota
Eupatorium cannabinum
Geranium phaeum
Lysimachia nummularia
Aegopodium podagraria
Stellaria nemorum
Ulmus laevis
Scirpus sylvaticus
Galeopsis speciosa
Querco-Fagetea (incl. 
Fagetalia)
Circaea lutetiana
Corylus avellana
Poa nemoralis
Carpinus betulus
Salvia glutinosa
Hedera helix
Pulmonaria officinalis
Stachys sylvatica
Cardamine flexuosa
Athyrium filix-femina
Euphorbia amygdaloides
Acer pseudoplatanus
Arum alpinum
Galio-Alliarion
Geum urbanum
Alliaria petiolata
Dipsacus pilosus

Variae Syntaxa
Parietaria officinalis
Urtica dioica
Lapsana communis 
Glechoma hederacea
Lycopus europaeus
Acer campestre 
Geranium robertianum
Galium aparine
Mycelis muralis
Dactylis glomerata ssp. 
aschersoniana
Sambucus nigra
Petasites hybridus
Campanula trachelium
Rubus hirtus

3
+
+
1
+
–
–
+
+
–
–
–

+
+
+
–
–
–
–
–
–
–
–
–
–

+
+
–

1
+
+
+
+
+
+
1
+
+

–
–
–
–

4
1
1
+
+
+
1
–
–
+
+
+

+
–
–
+
+
–
–
–
–
–
–
–
–

+
–
+

2
1
+
+
+
+
+
+
–
–

+
+
+
–

4
+
2
–
–
–
–
–
–
–
–
–

+
2
+
+
–
+
+
+
–
1
+
–
–

–
+
–

3
+
–
–
+
–
–
–
+
–

+
+
–
–

4
+
–
–
–
+
–
–
–
–
–
–

+
+
–
–
+
+
+
+
+
–
–
+
+

+
–
–

2
1
–
–
–
+
–
–
–
–

–
–
–
1

4
1
+
+
–
–
–
–
–
–
–
–

1
–
–
–
–
–
–
–
+
–
–
–
–

–
–
–

4
+
+
2
–
–
–
–
–
+

–
–
+
+

V
V
IV
III
II
II
I
I
I
I
I
I

V
III
II
II
II
II
II
II
II
I
I
I
I

III
II
I

V
V
III
III
III
III
II
II
II
II

II
II
II
II
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H, Cosm, D; Tanacetum parthenium (3): Th-H(Ch), Adv, D; Juglans regia (4): MM, 
Balc-Cauc-Anat, P; Dryopteris filix-mas (4): H, Cosm, P; Scopolia carniolica (4): G, 
Carp-Balc-Cauc, P; Asplenium scolopendrium (4): G, Circ(Bor), P; Asperula taurina 
ssp. taurina (4): H, Eua, D; Polystichum aculeatum (4): H, Eur(Mont), P; Galium odo-
ratum (4): G, Eua, P; Populus nigra (5): MM, Eua, D; Holcus lanatus (5): H, Cosm, D; 
Ambrosia artemisiifolia (5): Th, Adv, P; Prunella vulgaris (5): H, Cosm, P; Cruciata 
glabra (5): H, Eua(Med), P; Cirsium palustre (5): TH, Eua(Med), D; Erigeron annuus 
ssp. annuus (5): Th-TH, Adv, P; Oxalis fontana (5): H, Adv, P.

Place and date of releves: 1,3-Mraconia Valley (19.08.2015); 2,4-Vodiţa Valley 
(10.07.2014); 5-Bahna Valley (10.07.2014). 

Telekio speciosae-Alnetum incanae Coldea (1986) 1990 alnetosum glutino-
sae Oroian 1998: the spectrum of the bioforms (Fig. 1) indicate the preponderance 
of hemicryptophytes (48%), therophytes (19%), and phanerophytes (18%). 

Stellario nemorum-Alnetum glutinosae (Kästner 1938) Lohmeyer 1957: the 
dominant bioforms are the hemicryptophytes (49%) and phanerophytes (23%) 
(Fig. 2). 

The increase of hemicryptophites weight in a woody group highlights a dis-
turbance of natural or anthropic origin (Cristea et al., 2004). 
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Fig. 1. Bioform spectrum of Telekio 
speciosae-Alnetum incanae 

alnetosum glutinosae association

Fig. 2. Bioform spectrum of 
Stellario nemorum-Alnetum 
glutinosae sub-association

Telekio speciosae-Alnetum incanae Coldea (1986) 1990 alnetosum glutino-
sae Oroian 1998: compared to the main ecological indices (Fig. 3), phytocoenoses 
are generally mesophiles (44.44%), micro-mesotherms (74.07%) and low-acid-
neutrophilous (33.83%).

Stellario nemorum-Alnetum glutinosae (Kästner 1938) Lohmeyer 1957: 
Depending on the main ecological factors (Fig. 4), phytocoenoses are predomi-
nant mesophiles (56.17%), micro-mesotherms (76.4%) and low-acid-neutrophi-
lous (34.83%).
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Fig. 3. Ecological indexes of Telekio 
speciosae-Alnetum incanae alnetosum 

glutinosae sub-association

Fig. 4. Ecological indexes of Stellario 
nemorum-Alnetum glutinosae association

Telekio speciosae-Alnetum incanae Coldea (1986) 1990 alnetosum glutino-
sae Oroian 1998: the karyological analysis reveals a participation in proportion 
of 51.85% of polyploid species, 44.44% of diploid species and 3.7% of diplo-poly-
ploid species (Fig. 5). The subunit value of the diploid index (I.D. = 0.86) is expli-
cable through ruderalization processes determined by anthropic impacts. 

Stellario nemorum-Alnetum glutinosae (Kästner 1938) Lohmeyer 1957: from 
the karyological spectrum we find that poliploid species predominate (52.8%) 
compared to diploid ones (42.69%) and diplo-polyploid species (3.37%) (Fig.6). 
The value of the diploid index (I.D. = 0.95) is subunit.

Regardless of the altitude, vegetal groups with structures influenced by 
strong pressures of disturbing factors have a reduced diploid index than those 
that have evolved under more stable ecological conditions (Cristea et al., 2004). 

44.44
51.85

3.7

0

10

20

30
40

50

60

D P D-P

42.69

52.8

3.37 1.12
0

10

20

30

40

50

60

D P D-P X

Fig. 5. Karyologic spectrum of Telekio 
speciosae-Alnetum incanae alnetosum 

glutinosae sub-association

Fig. 6. Karyologic spectrum of Stellario 
nemorum-Alnetum glutinosae association

Telekio speciosae-Alnetum incanae Coldea (1986) 1990 alnetosum gluti-
nosae Oroian 1998: the floristic composition of these alder forests presents 
the characteristics of the meadows in the upper course of the valleys (Fig. 7). 
Consequently, of the spectrum of floristical elements it is noted a greater 
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participation of the Eurasian species (37%), Cosmopolitan (16%) and European 
(15%), followed by Pontic species (8%), Circumboreal (8%), Mediterranean 
(6%). 

Stellario nemorum-Alnetum glutinosae (Kästner 1938) Lohmeyer 1957: from 
the corologic point of view (Fig.  8), Eurasian species (45%), European (16%) is 
predominant. In a smaller percentage, there are present Mediterranean species 
(6%), Circumboreal (6%), Pontic- Mediterranean (3%).
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Fig. 7. Floristical elements of Telekio 
speciosae-Alnetum incanae alnetosum 

glutinosae sub-association

Fig. 8. Floristical elements of Stellario 
nemorum-Alnetum glutinosae association
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Abstract: Gradistea Muncelului Cioclovina Nature Park is located within the 
domain of Sureanu Mountains in the Southern Carpathians. Physical and chem-
ical conditions of the soil as well as the climatic conditions have favored the 
emergence and development over time of a floristic diversity. The Grădiştea 
Muncelului-Cioclovina Natural Park is located in the forestry area, having a sig-
nificant floral value The study carried out in the years 2017–2018 had as main 
objective the identification of rare endemic species in the Anineş-Vârtoape-Sub-
Cununi-Godeanu area: Hepatica transsilvanica, Sorbus borbasii, Campanula 
serrata, Dianthus petraeus ssp. petraeus, Allium carinatum ssp. pulchellum (syn. 
A. cirrhosum), Angelica archangelica, Anacamptis pyramidalis, Cephalanthera 
rubra, Dactylorhiza fucshii and Spiranthes spiralis.
Keywords: endemic, rare species, Grădiştea Muncelului Cioclovina Nature Park.

Introduction
Grădiştea Muncelului Natural Park Cioclovina is a protected natural area situ-

ated in the Sureanu Mountains (a mountainous group of the Sureanu-Parâng-
Lotrului Mountains, belonging to the Southern Carpathian Mountains), in the 
southern part of Hunedoara County, on the administrative territories of Baru, 
Bosorod, Băniţa, Orăştioara de Sus and Pui.

The flora and vegetation is divided according to the environmental condi-
tions a decisive role, having the relief on an extended altitude scale (about 1270 m 
difference in level).
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Materials and method
In order to identify the flora species in the Anineş-Vârtoape-Sub-Cununi-

Godeanu areas, several itineraries were traced, as follows: Grădiştei Valley, 
Godeanu-Tâmpu Valley, Anineş-Ceata Valley, Alba-Muncel Valley, Sub Cununi. 
Each species had been described taking into account: biological and ecological 
characteristic, habitats, sozological status, distribution in the studied area, main 
pressures, threats and conservation status.

Results and discussion
The floristic investigations carried out during the period 2017–2018. 10 species 

of cormophytes that belong to different sozological categories were identified, 
as follows: Hepatica transsilvanica, Sorbus borbasii, Campanula serrata, Dianthus 
petraeus ssp. petraeus, Allium carinatum ssp. pulchellum (A. cirrhosum), Angelica 
archangelica, Anacamptis pyramidalis, Cephalanthera rubra, Dactylorhiza fucshii, 
Spiranthes spiralis.

1. Hepatica transsilvanica Fuss. (Ranunculaceae)
Perennial species, hemicriptophyte, sporadically spread through forests, 

bushes, from the hill area up to the spruce level. The blooming period is between 
February and March in the studied area. It is a mesophilous, microtherm species, 
which prefers moderately moist soils, moderate, weakly acidic soils. Carpathian 
Endemic of Romania is known as a tertiary relict species in Romanian flora (Ion 
Sârbu et al., 2013). This is mentioned as a taxon not threatened in the Red List of 
Superior Plants in Romania (Oltean et al., 1994).

 
Fig. 1, 2 Hepatica transsilvanica
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Location: Mică Valley- Anineș, Godeanu Valley
It was encountered in the 91V0 (Dacian Beech forest – Symphyto-Fagion) nat-

ural habitat.
Pressures: Grazing in the forest, storage of household waste in upstream 

areas, which are transported downstream into the habitats characteristic of the 
species.

Threats: deforestation, reduction of surface of the specific habitats, harvest-
ing of this species for marketing.

Conservation status: Favorable 

2. Sorbus borbasii Jav. (Rosaceae)
It is a fanerophytes, rare species spreaded on the level of beech-oak forest, 

on calcareous rocks. The blooming period is between April and May. It is mesoter-
mophilous, xeromesophilous and calciphilous species. The species’s preferences 
for light are moderate, the species being light and weakly shading. It is described 
in Romanian flora as an endemic Carpathian species. The habitat where it was 
identified: 40A0 * (Subcontinental peri-Pannonic scrub)

Location: Sub Cununi, Vârtoape
Pressures and threats: Due to the installation on steep, high slope slopes, 

there are no threats and / or pressures.
Conservation status: Favorable 

Fig. 3, 4 Sorbus borbasii

3. Campanula serrata (Kit.) Hendrych (Campanula napuligera Schur) 
(Campanulaceace)

Perennial species, hemicryptophyte, Carpathian-Endemic, commonly 
encountered in the meadows, bushes, grooves, from the beech to the alpine level. 
The blooming period is between June and early August. It presents mesophilic, 
oligomesotrophic and poorly moderate-acidic requirements.

Habitats where it was identified: 6230 * (Species-rich Nardus grasslands, on 
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siliceous substrates in mountainous areas and sub-mountain areas in Continental 
Europe), 6520 – Mountain hay meadows.

Species are listed in Annex II b of the Habitats Directive (European Threatened 
Species) and OuG. 57 of 20 June 2007 on the regime of natural protected areas, 
conservation of natural habitats, wild flora and fauna, Annex 3b, MO nr. June 
442/29.

Location: Ceata-Brândușița
Pressures: Excessive grazing
Threats: Excessive grazing, uncontrolled tourism – non-observance of tourist 

paths, soil compaction, change of floristic composition.
Conservation status: Favorable

   
Fig. 5, 6 Campanula serrata

4. Dianthus petraeus Waldst. et Kit. ssp. petraeus (Caryophyllaceae)
Perennial species, hemicryptophyte, Carpathian element, sporadically 

encountered in meadows with skeletal, limestone soil.
The blooming period is between April and May.
Location: Sub Cununi
The habitat in which it was identified: 40A0 * (Subcontinental peri-Pannonic 

scrub).
Pressures and threats: Due to the installation on steep, high slope slopes, 

there are no threats and / or pressures.
Conservation status: Favorable
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Fig. 7, 8 Dianthus petraeus ssp. petraeus

5. Allium carinatum L. ssp. pulchellum Bonnier et Layens (Alliaceae)
Perennial species that blooms from June to August. Rare from the level of the 

oak forest to the level of the beech forest.
Geophyte, with Central-European-Balkan area; xero-mesophilous, meso-

therm, acido-neutrophilic species;
Rare species in the Red List of Superior Plants in Romania (Oltean et al., 1994).
Characteristic habitat: Phytocoenoses of the Asplenietea trichomanis class.
Location: Vârtoape, Sub Cununi, Ţâfla
Pressures and threats: Due to the installation on steep, high slope slopes, 

there are no threats and / or pressures.
Conservation status: Favorable

    
Fi. 9, 10 Allium carinatum ssp. pulchellum

6. Angelica archangelica L. (Apiaceae)
It is spreaded from beech level to spruce level, on the banks of streams, in 
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gorges, mountain tall herbs. This species vegetates in the plant communities 
belonging to Adenostyletalia order (Adenostylo-Doronicetum austriaci Horv. 1956, 
Cirsio waldsteinii-Heracleetum transsilvanici Pawl. et Wal. 1949, Aconitetum tau-
rici Borza 1934, Salici-Alnetum viridis Colic et al. 1962, Phleo alpini-Deschampsi-
etum caespitosae (Krajina 1933) Coldea 1983) and Filipendulo-Petasition, Calthion 
palustris (Angelico-Cirsietum oleracei R. Tx. 1937) alliances. 

It is a biennial-perennial, terophyte-hemicryptophyte, mesophyte and 
microthem species. It grows on moist, poorly aerated, moderately acidic, nitro-
gen-rich soils.

Species blooms during the June-August. It is characteristic to habitat 6430 
(Hydrophilous tall-herb fringe communities of plains and of the montane to 
alpine levels), located on Anineș Valley, Godeanu Valley.

Status in Romania: Vulnerable-Red List of Vascular Plants (Oltean et al., 1994) 

   
Fig. 11, 12 Angelica archangelica

7. Cephalanthera rubra (L.) Rich. (Orchidaceae)
It is a shaded plant, xero-mesophyte, mesotherm, weak acid-neutrophilic 

species, that grows on soils poor in mineral nitrogen.
Rare species in the Red List of Superior Plants in Romania (Oltean et al., 1994).
Characteristic habitat: 9150 Medio-European beech forests of Cephalanthero-

Fagion on limestone substrates.
Location: Dosul Vârtoapelor –Sub Cununi.
Pressures and Threats: Defoliation, Biological Particularities, Plant 

Harvesting.
Conservation status: Favorable
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Fig. 13, 14 Cephalanthera rubra

8. Anacamptis pyramidalis (L.) L. C. M. Richard (Orchidaceae)
Species with central-European-Mediterranean area;
It is a light plant, exceptionally supports shading, xeromesophyte, moder-

ately thermophilic, weak acid-neutrophilic that grows on soils poor in mineral 
nitrogen;

It blooms in June-July.
Rare species in the Red List of Superior Plants in Romania (Oltean et al., 1994).
Habitat: Phytocoenoses of the Festuco-Brometea class. (Semi-natural dry 

grasslands and scrubland facies on calcareous substrates (Festuco-Brometalia) (* 
Important sites for orchids).

Location: Țâfla, Ponorici
Pressures and threats: plant harvesting, intensive grazing, intensive farming
Conservation status: Favorable

   
Fig. 15, 16 Anacamptis pyramidalis
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9. Spiranthes spiralis (L.) Chevall (Orchidaceae)
Perennial species with Atlantic-Mediterranean area; The species was founded 

in the oak forest and beech forest, through meadows, forest edges, hedges. It is a 
sporadic taxon within the plant communities characteristic of the Molinion caeru-
leae Koch 1926 alliance.

It is a light plant that supports weakly shading, xero-mesophyte, meso-
therm, euriionic species and grows on soils poor in mineral nitrogen. It blooms in 
August-September.

Rare species in the Red List of Superior Plants in Romania (Oltean et al., 1994).
Habitat: 6520 – Mountain hay meadows
Location: Mică Valley, Vârtoape, Țâfla
Pressures and threats: plant harvesting, intensive grazing, intensive farming.
Conservation status: Favorable

Fig. 17, 18 Spiranthes spiralis

10. Dactylorhiza fucshii (Druce) Soó (Orchidaceae)
Geophyte, with Eurasian area, founded in wet meadows. From the point of 

view of the preferences for humidity, temperature and soil reaction is a mesophi-
lous, euritherm and euriionic species.

It blooms in May-June.
Rare species in the Red List of Superior Plants in Romania (Oltean et al., 1994).
Habitat: 6520 – Mountain hay meadows
Location: Poiana Gerosu
Pressures and threats: plant harvesting, intensive grazing, intensive farming.
Conservation status: Favorable



Endemic and rare species from Anineș-Vârtoape-Godeanu area  |  67 

Fig. 19, 20 Dactylorhiza fucshii

Conclusions
In order to maintain the favorable conservation status, we consider the fol-

lowing management measures are necessary: 
• Ensuring a constant grazing with a rigorous number of animals established 

on the basis of studies; 
• Respecting the grazing period; 
• Prohibiting drainage.
• Awareness raising for shepherds and pasture owners regarding the impor-

tance of these species.
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Abstract: The Grădiştea Muncelului-Cioclovina Natural Park presents a moun-
tainous area (framed in the alpine bioregion of the Şureanu Mountains and con-
tinental bioregion of the Haţeg Depression) with a high floristic and faunistic 
diversity. Phytosociological investigations on natural habitats from Aninesu 
Valley-Sub Cununi-Ceata-Grădiştei Valley-Godeanu Valley were carried out 
during the period 2017–2018 as an integral part of the actions of identification, 
inventory and monitoring of flora and habitats. There were identified 7 types 
of natural habitats in the area of Grădiştea Muncelului-Cioclovina Nature Park. 
Keywords: conservation status, natural habitats, Grădiştea Muncelului-
Cioclovina Natural Park.

Introduction
Grădiştea Muncelului – Cioclovina Natural Park is a natural protected area 

with the status of a natural park, whose purpose is to protect and preserve impor-
tant natural habitats and species from the floristic, fauna, forestry, hydrological, 
geological, speleological, paleontological or pedological aspect.

The Grădiştea Muncelului-Cioclovina Natural Park is dominated by the woody 
phytocoenoses, respectively beech mountain forests and hillsides beech forests. 
There are also spruce forests, mixed beech, fir and spruce or oak forests. This pro-
tected area includes a number of important zones for the preservation of biodi-
versity, as well as other values of the cultural and historical heritage.

Materials and method
Natural habitats have been characterized taking into account the follow-

ing: Natura 2000 code, correspondence with plant associations, distribution in 
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territory, floristic composition, pressures and threats, conservation status, con-
servation measures.

Results and discussion
The research carried out during 2017–2918 in the Grădiştea Muncelului 

Cioclovina Natural Park allowed the identification of 7 natural habitats identi-
fied as follows: 6430 – Hydrophilous tall-herb fringe communities of plains and of 
the montane to alpine levels; 6520-Mountain hay meadows; 91V0-Dacian beech 
forests (Symphyto-Fagion); 9150 – Medio-European limestone beech forests of 
the Cephalanthero-Fagion, 9410- Acidophilous Picea forests of the montane to 
alpine levels (Vaccinio-Piceetea), 40A0* – Subcontinental peri-Pannonic scrub, 
6210 – Semi-natural dry grasslands and scrubland facies on calcareous substrates 
(Festuco-Brometalia) (* Important sites for orchids).

1. 6430 – Hydrophilous tall-herbfringe communities of plains and of the mon-
tane to alpine levels

Distribution in the territory: Communities with Filipendula ulmaria are frag-
mented along the Zăcătorii-Godeanu stream.

Plant associations: Lysimachio vulgaris-Filipenduletum ulmariae Bal.-Tul. 
1978.

Community structure: Characteristic and edifying species: Lysimachia vul-
garis, Filipendula ulmaria. Other important species: Galium palustre, Juncus 
effusus, Lychnis flos-cuculi, Lythrum salicaria, Lathyrus pratensis, Rumex acetosa, 
Ranunculus acris, Stellaria graminea, Trifolium pratense, Vicia cracca, Epilobium 
hirsutum, Scirpus sylvaticus, Ranunculus repens, Potentilla sp., Myosotis scorpioi-
des, Deschampsia caespitosa, Sphagnum spp., Equisetum sylvaticum, Cardamine 
amara, Impatiens noli-tangere, Succisa pratensis, Holcus lanatus, Agrostis stolon-
ifera, Geranium palustre, Salix silesiaca.

Conservation status: favourable
Conservation measures: avoidance of storage of wood on the water’s edge; 

prohibition of the water drainage where the habitat is present; grazing and tour-
ism regulation

Regarding the conservation status, we mention that the conservation status 
is good, but the location of these habitats in the vicinity of the forest roads can 
alter the flora structure by penetrating some ruderal species.
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2. 6520 – Mountain hay meadows 
Distribution in the territory: Anineş Valley, Ceata
Plant associations: Festuco rubrae-Agrostietum capillaris Horvat 1951; 

Anthoxantho-Agrostietum capillaris Silinger 1933.
Community structure: Characteristic and edifying species: Festuca rubra, 

Agrostis capillaris, Anthoxanthum odoratum. Other important species: Cynosurus 
cristatus, Leontodon autumnalis, Prunella vulgaris, Phleum pratense, Achillea mille-
folium, Briza media, Carlina acaulis, Carum carvi, Dactylis glomerata, Holcus lana-
tus, Knautia arvensis ssp. rosea, Rhinanthus minor, Stellaria graminea, Veronica 
chamaedrys, Senecio jacobaea, Medicago lupulina, Lotus corniculatus, Ranunculus 
acris, Rumex acetosa, Trifolium pratense, Trifolium repens, Vicia cracca, Plantago 
lanceolata, Anthyllis vulneraria, Asperula cynanchica, Echium vulgare, Dianthus 
carthusianorum, Euphrasia stricta, Galium album, Pimpinella saxifraga, Plantago 
media, Scabiosa ochroleuca, Sanguisorba minor, Teucrium chamaedrys, Trifolium 
pannonicum. 

Conservation measures: 
– Continuing traditional agricultural practices;
– Mowing after the flowering and fructification species or in accordance with 

traditional local practices.
– Beginning of grazing should not be done sooner than April 15 or when the 

height of the vegetal layer should be maximum 10–12 cm;
– It is advisable to remove potentially invasive species before their flowering 

and fructification or, in the case of woody species, during vegetative rest so that 
other important species will not be affected.

Pressures:
– the abandonment of traditional practices, the presence of potentially inva-

sive species (Pteridium aquilinum) or bushes (Crataegus monogyna, Rosa canina 
etc.)

– the change in the use of the land; 
– domestic grazing with domestic animals
– irrational tourism, use of unmarked routes, surface erosion, access ways.
Pteridium aquilinum, which tends to form facies in some areas. Its necessary 
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to remove it from the affected meadows to maintenance the floristic composi-
tion, due to its toxicity.

Conservation status: favourable 

 

3. 6210 Semi-natural dry grasslands and scrubland facies on calcareous sub-
strates (Festuco-Brometalia) (* Important sites for orchids).

Distribution in the territory: Sub Cununi-Vârtoape, Godeanu Valley.
Plant associations: Brachypodio pinnati-Festucetum rupicolae Ghişa 1962.
Community structure: Characteristic and edifying species: Brachypodium pin-

natum, Festuca rupicola. Other important species: Campanula glomerata, Bromus 
inermis, Carlina vulgaris, Dianthus carthusianorum, Achillea setacea, Potentilla 
argentea, Eryngium campestre, Medicago falcata, Polygala comosa, Primula 
veris, Scabiosa columbaria, Veronica prostrata, Prunella vulgaris, Viola arvensis, 
Fragaria viridis, Dactylorhiza saccifera, D. maculata, D. sambucina, Platanthera 
bifolia, Gymnadenia conopsea, Silene sp.

Threats: abandonment of traditional practices, grazing with sheep, cows, 
presence of potentially invasive species (Pteridium aquilinum) or bushes 
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(Crataegus monogyna, Rosa canina etc); surface erosion, irrational tourism, use 
of unmarked routes.

Conservation status: favourable .
Conservation measures: Thanks to its installation on steep slopes, this habi-

tat is currently not subject to threats and / or pressures.

 

4. 40A0* Subcontinental peri-Pannonic scrub 
Distribution in the territory: Vl. Mică-Sub Cununi- Vârtoape.
Community structure: Characteristic and edifying species: Asplenium viride, 

A. trichomanes, A. ruta-muraria, Cystopteris fragilis, Moehringia muscosa, Syringa 
vulgaris. 

Other important species: Oryzopsis virescens, Cynanchum vincetoxicum, 
Dianthus petraeus, Sesleria rigida, Thymus comosus, Campanula rapunculoides, 
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Asplenium viride, Cornus mas, Rhamnus cathartica, Euonymus verrucosus, 
Cardaminopsis arenosa, Seseli libanotis, Aconitum anthora, Dictamnus albus, 
Doronicum columnae, Hepatica transsilvanica, Campanula glomerata, Teucrium 
montanum, Saxifraga cuneifolia, Mycelis muralis, Sedum maximum, Ligustrum vul-
gare, Erysimum odoratum, Selaginella helvetica.

Plant associations: Asplenio-Syringetum vulgaris Jakucs et Vida 1959.
These phytocoenose are cantonated on the limestone, heavily sunny cliffs. 

The cormoflora spectrum is composed of Southern, European, Eurasian species, 
with calcophilous and meso-xerophilous preferences. We can mention the pres-
ence of the vigorous specimens of the Dacian element, Sorbus borbasii, endemic 
to Romania’s flora. 

There are present characteristic species to sesleries such as: Sesleria rigida, 
Dianthus petraeus, Seseli libanotis, Aconitum anthora, Thymus comosus, Erysimum 
odoratum, Doronicum columnae. 

In the area Sub Cununi-Vârtoape, this habitat has a favorable conservation 
status and there is no need for special management measures.

Conservation status: favourable. Thanks to its installation on steep slopes, 
this habitat is currently not subject to threats and / or pressures.
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5. 9150 Medio-European limestone beech forests of the Cephalanthero-Fagion
Distribution in the territory: Godeanu Valley, Vl. Mică-Sub Cununi- Vârtoape.
Plant associations: Carpino-Fagetum Paucă 1941 cephalantherietosum Coldea 

1975.
Community structure: Characteristic and edifying species: Fagus sylvatica, 

Cephalanthera damassonium, C. rubra, C. longifolia. Other important species: 
Sanicula europaea, Epipactis helleborine, Neottia nidus-avis, Lamium galeobdo-
lon, Pulmonaria officinalis, Cardamine bulbifera, Galium odoratum, Mercurialis 
perennis, Salvia glutinosa, Viola sp., Lathyrus vernus, Hepatica transsilvanica, 
Asarum europaeum, Anemone nemorosa, A. ranunculoides, Campanula rapuncu-
loides, Carex digitata, Brachypodium pinnatum, Acer pseudoplatanus, Carpinus 
betulus, Daphne mezereum, Crataegus monogyna, Cornus mas, Corylus avellana, 
Campanula persicifolia.

Conservation status: favourable 
Conservation measures: prohibition of planting with species other than 

those specific to these habitats; prohibition of grazing in the forest; strict control 
of tourism activities; regulation of the activities of collecting berries, mushrooms, 
medicinal plants; limiting the construction of forest roads.

    

6. 91V0 Dacian beech forests (Symphyto-Fagion) 
Distribution in the territory: Anineş Valley, Codrii Seculari Tâmpu, Codrii 

Seculari, Little Valley.
Plant associations: Phyllitidi-Fagetum Vida (1959) 1963, Pulmonario rubrae-

Fagetum (Soó 1964) Täuber 1987, Symphyto cordati-Fagetum Vida 1959.
Community structure: Characteristic and edifying species: Fagus sylvatica, 

Picea abies, Abies alba, Pulmonaria rubra, Symphytum cordatum, Cardamine 
glanduligera, Asplenium scolopendrium. Other species: Telekia speciosa, Alnus 
incana, Acer pseudoplatanus, Carpinus betulus, Corylus avellana, Spiraea chamae-
dryfolia, Rubus hirtus, Euonymus verrucosus, Sambucus nigra, Galium odoratum, 
Asarum europaeum, Actaea spicata, Carex sylvatica, Geranium robertianum, 
Lamium galeobdolon, Mercurialis perennis, Oxalis acetosella, Rubus idaeus, Salvia 
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glutinosa, Sanicula europaea, Stachys sylvatica, Anemone nemorosa, Athyrium 
filix-femina, Dryopteris filix-mas, Epilobium montanum, Euphorbia amygdaloides, 
Hepatica transsilvanica, Mycelis muralis, Stellaria nemorum. 

Conservation status: favourable . 
Conservation measures: prohibition of planting with species other than 

those specific to these habitats; prohibition of grazing in the forest; strict control 
of tourism activities; regulation of the activities of collecting berries, mushrooms, 
medicinal plants; limiting the construction of forest roads.

   

7. 9410 Acidophilous Picea forests of the montane to alpine levels 
(Vaccinio-Piceetea) 

Distribution in the territory: Godeanu, Cetate, Ceata.
Plant associations: Hieracio rotundati-Piceetum Pawl. et Br.-Bl. 1939.
Community structure: Characteristic and edifying species: Picea abies, 

Hieracium rotundatum. Other important species: Acer pseudoplatanus, Abies 
alba, Ulmus glabra, Sorbus aucuparia, Spiraea chamaedryfolia, Oxalis acetosella, 
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Cardamine glanduligera, Galium odoratum, Calamagrostis arundinacea, Athyrium 
filix-femina, Fragaria vesca, Lamium galeobdolon, Gentiana asclepiadea, 
Homogyne alpina, Luzula luzuloides, Rubus hirtus, R. idaeus, Dryopteris filix-mas, 
Huperzia selago, Stellaria nemorum, Vaccinium myrtillus, V. vitis-idaea, Senecio 
nemorensis. 

Conservation status: favourable
Conservation measures: prohibition of planting with species other than 

those specific to these habitats; prohibition of grazing in the forest; strict control 
of tourism activities; regulation of the activities of collecting berries, mushrooms, 
medicinal plants; limiting the construction of forest roads.

 

Conclusions
For the habitats conservation, the following measures must be taken:
• Ensure a constant grazing with a number of rigorous animals determined by 

grazing studies;
• Grazing monitoring; 
• Prohibition of drainage through drainage channels;
• Control of the use of herbicides, chemical fertilizers and amendments;
• Forbidding the burning of vegetation;
• Prohibition against planting with species other than those specific to 

habitat;
• Forbidding grazing in the forest;
• Strict control of tourist activities;
• Regulating the activities of collecting forest fruits, mushrooms, medicinal 

plants;
• Limiting the construction of forest roads;
• Avoiding the removal from the ecosystem of vegetal remains (branches, rot-

ten trunks) which are ecological niches for consumer species.
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Abstract: The present work is a synthesis of the species from the Scarabaeidae 
family. The specimens were collected between 1904 and 2018 in the protected 
area Jiu-Danube Confluence. The data comes both from previously published 
papers and also from the observations made by the author. There have been 
identified 23 species included in seven genera, four tribes and a subfamily. In 
the fauna of this area, there have been reported rare and very rare species as 
well as the protected species Scarabaeus typhon.

Introduction
The protected area Jiu-Danube Confluence belongs to the Natura 2000 

European ecological network. Is part of the SPA list (Special Areas of Avifaunistic 
Protection) according to the Government Decision no.1284/2007 regarding the 
declaration of special protection areas for avifauna. It encompasses an area of 
19,800 ha and spreads on both sides of the Lower Jiu, downstream of Craiova, to 
the confluence of the Jiu and the Danube, being about 50 km long.

In this area we can find not only signifcant numbers of birds that are pro-
tected by law but also a big insect diversity. It is also worth mentioning that the 
insect fauna in this area is not verry much studied.

In past works, the author has studied ten Scarabaeoidea families from this area 
(Cetoniidae, Dynastidae, Glaresidae, Hybosoridae, Lucanidae, Melolonthidae, 
Ochodaeidae, Orphnidae, Rutelidae and Trogidae) (Chimisliu, 2017).

The purpose of this work is to increase the data about the diversity of 
Scarabeoids in the Jiu-Danube Confluence Area. The main topic of this paper is 
the Scarabaeidae family. The trofic regime of this family is a coprophagous one 
making this an usefull insect family.
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Material and method
The paper is elaborated both on the basis of data from specialized papers 

published during 1904 and 2017 (Fleck, 1904; Knechtel & Panin (1944); Bobîrnac 
& Sanda, 1964; Bobîrnac et al., 1968; Matei et al., 1974; Matei & Bobîrnac, 1975; 
Ieniştea. 1975; Ruicănescu & Chimişliu, 19 9 9 ; Chimişliu, 2000a, 2000b, 2003, 2014, 
2017) as well as on personal observations made on various sites in the protected 
area Jiu-Danube confluence between 1999 and 2018.

For each species we mention: previous entries in the literature (in chrono-
logical order of publication of the papers). The collecting/observation sites are 
presented in alphabetical order while the collection dates are given in the chron-
ological order of the years and months of collecting.

In the case of the author’s own papers the year is extracted (mentioned after 
each site) due to the fact that the insects were collected sometimes way before 
the papers were published. 

To determine the species we used the works: Panin (1957) and Paulian (1941).
The taxonomy and nomenclature conform to the Catalogue of Palaearctic 

Coleoptera (Löbl & Löbl, 2016).

Results
The analyzed material consited of 72 specimens collected from 13 collecting 

sites from Dolj county during 1999 until 2018 (Table 1).

Table 1. Sites for collecting species
No. Site Name Gegraphical Coordinates
1. Bechet 43°47′N 23°57′E
2. Branişte 44°16′14″N 23°47′25″E
3. Bratovoeşti 44°7′40″N 23°54′13″E
4. Drănic 44°02′54″N 23°50′35″E
5. Ghindeni 44°12′37″N 23°55′11″E
6. Livezi 44°13′52″N 23°47′21″E 
7. Podari 44°14′17″N 23°46′23″E
8. Secui 44°11′36″N 23°51′39″E
9. Segarcea 44°5′37″N 23°44′46″E
10. Tâmbureşti 44°1′40″N 23°56′9″E 
11. Teasc 44°10′41″N 23°52′08″E
12. Valea Stanciului 43°59′21″N 23°48′20″E
13. Zăval 43°50′57″N 23°50′25″E

After processing the collected material, there were identified 23 species, 
included in seven genera, four tribes and a subfamily. The distribution of the spe-
cies within the family is shown in Table 2.
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Table 2. Taxonomic spectrum of Scarabaeidae family in the Protected Area Confluence 
Jiu-Danube.

Family Subfamily Tribe Genus No. of 
species

Scarabaeidae Scarabaeinae

Coprini Copris 1
Oniticellini Euoniticellus 2

Onthophagini
Cacobius 2
Onthophagus 14

Scarabaeini
Gymnopleurus 2
Scarabaeus 1
Sisyphus 1

Total 4 7 23

Superfamily SCARABAEOIDEA latreille, 1802
Family Scarabaeidae latreille, 1802
Subfamily Scarabaeinae latreille, 1802
Tribe Coprini reitter, 1892 leach, 1815
Genus Copris GeoFFroy, 1762 GeoFFroy, 1762
Subgenus Copris GeoFFroy, 1762
Copris (Copris) lunaris linnaeuS, 1758
Previous reports: Bobîrnac & Sanda (1964) – Tâmbureşti; Chimişliu (2000b) 

– Preajba, 1999; Chimişliu et al. (2002) – Podari, 1963; Chimişliu (2 0 14 ) – Bechet, 
1970; Bratovoeşti, 2001.

Personal data – 17 specs.: Bratovoeşti 1 spec. May 12, 2016; 2 specs. September 
08, 2017; Preajba 1 spec. July 07, 2016; Secui 1 spec. May 01, 2007; 1 spec. April 14, 
2008; 1 spec. May 10, 2009; 1 spec. June 28, 2009; 1 spec. August 10, 2009; 1 spec. 
April 21, 2012; 1 spec. June 05, 2013; 2 specs. July 15, 2016; 2 specs. August 04, 
2018; Teasc 2 specs. July 10, 2015.

Tribe Gymnopleurini lacorDaire, 1856
Genus Gymnopleurus illiGer, 1803
Subgenus Gymnopleurus illiGer, 1803
Gymnopleurus (Gymnopleurus) mopsus PallaS, 1781
Semnalări anterioare: Fleck (1904) – Branişte.

Gymnopleurus(Gymnopleurus) sturmii Mcleay, 1821
Previous reports: Chimişliu et al. (2002) – Podari, 1965; Segarcea, 1961.

Tribe Oniticellini H. J. Kolbe, 1905
Subtribe Oniticellina H. J. Kolbe, 1905
Genus Euoniticellus A. Janssens, 1953 
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Euoniticellus fulvus Goeze, 17 7 7

Previous reports: Bobîrnac et al. (1968) – Tâmbureşti; Chimişliu (2000b) 
– Preajba, 1999; Segarcea, 2000; Chimişliu (2 0 14 ) – Bratovoeşti, 2001; 2002; 
Segarcea, 2002. 

Personal data – 5 specs. Bratovoeşti 1 spec. October, 05, 2006; Preajba 2 
specs. May 15, 2001; Segarcea 2 specs. October, 04, 2001.

Euoniticellus pallipes FabriciuS, 1781
Previous reports: Chimişliu (2000b) – Preajba, 1999; Chimişliu (2 0 14 ) – 

Bratovoeşti, 2002.

Tribe Onthophagini burMeiSter, 1846
Genus Cacobius C.G. thoMSon, 1859
Subgenus Caccobius C.G. thoMSon, 1859
Caccobius (Cacobius) histerioides MénétriéS,18 3 2

Previous reports: Singura menţiune a prezenţei speciei în Oltenia îi aparţine 
lui Ieniştea (1975), de la Bechet.

Previous reports: The only mention of the presence of the species in Oltenia 
belonged to Ieniştea (1975), from Bechet.

Caccobius (Cacobius) schreberi linnaeuS, 17 6 7

Previous reports: Chimişliu (2000b) – Preajba, 1999, Segarcea, 2000; 
Chimişliu (2 0 14 ) – Bratovoeşti, 2001; 2002; Segarcea, 2002. 

Personal data – 23 ex: Preajba 20 specs. May 15, 2001; Secui 3 specs. June 
20, 2016.

Genus Onthophagus latreille, 1802 
Subgenus Furconthophagus zunino, 19 7 9  
Onthophagus (Furconthophagus) furcatus FabriciuS, 17 8 1

Previous reports: Ieniştea (1975) – Bechet (DJ.), Chimişliu (2000a) – Ghindeni 
23.04.1973; Chimişliu (2000b) – Preajba, 1999; Segarcea, 2000; Chimişliu (2 0 14 ) – 
Bratovoeşti, 2001; 2002; Segarcea, 2001; Zăval, 2002.

Subgenus Onthophagus latreille, 18 0 2

Onthophagus (Onthophagus) illyricus ScoPoli, 1763
Previous reports: Chimişliu (2000b) – Preajba, 1999; Segarcea,2000; 

Chimişliu (2 0 14 ) – Bratovoeşti, 2001; Segarcea, 1982. 
Personal data – 5 specs. Bratovoeşti 4 specs. June 09, 2001; 1 spec. May 19, 

2002.

Onthophagus (Onthophagus) taurus Schreber, 1759
Previous reports: Knechtel & Panin (1944) – Secui; Ieniştea (19 7 5 ) – Bechet; 
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Chimişliu (2000b) – Preajba, 1999; Segarcea, 2000; Chimişliu (2014) – Bechet, 
1983; Preajba, 1973; Bratovoeşti, 2001; 2002: Segarcea, 2001.

Personal data – 10 specs. Preajba 5 specs. May 15, 2001; Secui 1 spec. July 18, 
2007; 4 specs. August 21, 2016.

Subgenus Palaeonthophagus Zunino, 1979
Onthophagus (Palaeonthophagus) coenobita herbSt, 17 8 3

Previous reports: Chimişliu (2000b) – Preajba, 1999, Chimişliu (2 0 14 ) – 
Bratovoeşti, 2001; 2002; Segarcea, 2001. 

Personal data – 2 specs. Preajba 2 specs. September 23, 1999.

Onthophagus (Palaeonthophagus) fracticornis PreySSler, 17 9 0

Previous reports: Bobîrnac et al. (1968) – Tâmbureşti; Chimişliu (2000b) – 
Preajba, 1999; Chimişliu (2 0 14 ) – Bratovoeşti, 2001; 2002; Segarcea, 2001. 

Onthophagus (Palaeonthophagus) gibbulus gibbulus Pallas, 1781 
Previous reports: Chimişliu (2003) – Bratovoeşti, 2002.

Onthophagus (Palaeonthophagus) grossepunctatus reitter, 19 0 5

Previous reports: Chimişliu (2003) – Bratovoeşti, 2001.

Onthophagus (Palaeonthophagus) joannae Goljan, 19 5 3

Previous reports: Chimişliu (2003) Segarcea, 2000; Chimişliu (2 0 14 ) – 
Segarcea, 2001. 

Personal data – 7 specs. Bratovoeşti 2 specs. May 27, 2001; 1 spec. June 09, 
2001; Preajba 4 specs. May 15, 2001.

Onthophagus (Palaeonthophagus) marginalis marginalis Gebler, 18 17

Previous reports: Chimişliu (2003) – Bratovoeşti, 2001; Chimişliu (2 0 14 ) – 
Bratovoeşti, 2002.

Onthophagus (Palaeonthophagus) nuchicornis linnaeuS, 17 5 8

Previous reports: Ieniştea (1975) – Bechet.

Onthophagus (Palaeonthophagus) ovatus linnaeuS, 17 6 7

Previous reports: Chimişliu (2000b) – Livezi, 1984; Preajba, 1999; Segarcea, 
2000; Chimişliu (2014) – Bratovoeşti, 2001; 2002; Preajba, 2001.

Onthophagus (Palaeonthophagus) ruficapillus brullé, 1832
Previous reports: Chimişliu (2014) Bratovoeşti, 2001; 2002; Preajba, 2001; 

Segarcea, 2000. 
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Personal data – 5 specs. Preajba 2 specs. September 23, 1999; 3 specs. May 
05, 2001.

Onthophagus (Palaeonthophagus) vacca linnaeuS, 17 6 7

Previous reports: Chimişliu (2000b) – Preajba, 1999; Segarcea, 2000; 
Chimişliu (2014) – Preajba, 2001; Segarcea, 2002.

Onthophagus (Palaeonthophagus) verticicornis laichartinG, 17 8 1

Previous reports: Bobîrnac & Sanda (1964) – Tâmbureşti; Chimişliu (2014) – 
Bratovoeşti, 2001; 2002; Gura Văii, 1999; 2000; Segarcea, 1982; 2000; Zăval, 2002.

Tribe Scarabaeini latreille, 1802
Genus Scarabaeus linnaeuS, 1758
Scarabaeus typhon FiScher von WalDheiM, 18 2 3  sin. Scarabaeus affinis brullé, 

1832
Previous reports: Bobîrnac et al. (1964), Matei et al. (1974) and Matei & 

Bobîrnac (1975) – Tâmbureşti; Ruicănescu & Chimişliu (19 9 9 ) – Podari, 1960; Zăval, 
1967; Chimişliu et al. (2 0 0 2 ) – Dăbuleni, 1970; Drănic, 1970; Podari, 1964; Segarcea, 
1968, 1970; Valea Stanciului, 1969; Chimişliu (2 0 14 ) – Dăbuleni, 2002; Zăval, 2002. 

Scarabaeus typhon (original)

Tribe Sisyphini MulSant, 1842
Genus Sisyphus latreille, 18 0 6 :
Sisyphus schaefferi linnaeuS, 1758
Previous reports: Chimişliu (2000b) – Segarcea, 1981; 2000; Chimişliu et al. 

(2002) – Podari, 1965; Chimişliu (2 0 14 ) – Bratovoeşti, 2001; 2002; Segarcea, 2002.
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Personal data – 11 specs. Segarcea 10 specs. May 16, 2001; 1 spec. October 
04, 2001. 

Discussions
Even though the area has been declared protected for the conservation of 

wild birds (due to the special species of wild birds living in this territory), the 
physico-geographic conditions have also determined the existence of a great 
diversity of entomofauna.

So out of the ten scarabaeoids families previously analyzed, in this area there 
were identified almost 50% of the species present in Romanian fauna (Chimişliu, 
2017). 

Out of the 41 Scarabaeidae families in the Romanian fauna 23 species were 
signaled (Chimişliu, 2014). 

Four species were only once signaled in the fauna of this area: Gymnopleurus 
mopsus, Caccobius histerioides, Onthophagus (Onthophagus) grossepunctatus 
and O. (O.) nuchicornis.

Next to common species in the Romanian fauna, rare and very rare spe-
cies were also signaled Gymnopleurus mopsus, G. sturmi, Euoniticellus pallipes, 
Onthophagus (Onthophagus) joannae, O. (O.) gibbulus, O. (O.) grossepunctatus, O. 
(O.) marginalis as well as the protected species Scarabaeus typhon. The presence 
of these species increases the scientific value of the Scarabaeidae fauna in the 
mentioned area. 

Conclusions
Considering the surface of the area compared to the surface of Romania, 

the identification of about fifty percent of the Scarabaeoidea species of Romania 
fauna confirms the great diversity of Scarabaeoidea species in the area.

Given the physico-geographical features of the area, the specificity of the cli-
mate and the limited amount of published data we consider that the diversity of 
this group of insects is much bigger.

In order to find out more about the diversity of this group and to reconfirm or 
invalidate the presence of the species mentioned in the literature, further system-
atic studies are required.
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FAUNISTIC ANNOTATION OF ROVE BEETLES 
(COLEOPTERA: STAPHYLINIDAE, HABROCERINAE & 
ALEOCHARINAE) FROM REPUBLIC OF MOLDOVA (C)

Irina Mihailov 
Institutul de Zoologie, Chișinău, Republica Moldova

Abstract: The value of research in this work are the results of fauna diversity 
of staphilinids from Habrocerinae and Aleocharinae subfamily. The list of stud-
ied species included one habrocerine (Habrocerus capillaricornis Grav.) and 58 
species of aleocharinae beetles framed in 30 genera. The researches continued 
several in 1960–1984 years and in recent period (2004–2012). 
Keywords: Habrocerinae and Aleocharinae subfamily, collecting points, 
Republic of Moldova.

Introduction
Referring to the general rove beetles (Coleoptera, Staphylinidae) database as 

a field of study in entomology and to the known status of this group of insects, in 
the present scientific paper is presented the faunistic continuity (C part) for the 
Habrocerinae (1 species) and Aleocharinae (58 species) subfamilies.

Materials and methods
Entomological material has been collected over several years by V. Ostaficiuc, 

S. Plugaru, R. Stepanov during the years 1960–1984, the author (I. Mihailov) and G. 
Bușmachiu, S. Bacal, V. Ciubcic – in the recent period (2004–2012). 

Field methods have been used depending on climatic conditions and the ana-
lyzed place: collection by hand – capturing rove beetles, staphilinids located on 
various plants, collection by shaking on the pellicle or a white cloth – in the litter 
layer and/or ground layer have been selected the species with small and medium 
sized, soil digging – were analyzed the species in the samples of the deeper soil 
layers, flotation method – it is specific and very effective in the accumulation of 
coprobiont Staphylinids and of species who hide in decomposed wood layers, 
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application of entomological net – in case of the presence of staphilinids in field 
crops, on surfaces with grassy: meadows, glade grasslands, steppe, the edge of 
roads, the forest strips. 

Laboratory methods define the continuity of preparation of entomological 
material collected from the field. The specimens of each species are selected and 
separated into Petri boxes in order, for the subsequent arrangement. Preserving 
and displaying is performed on pins with appropriate size, using special sub-
stances for the gluing of adults and severed organs (usually applies for aedeagus 
and the last abdominal segments). In the case when are accumulated more speci-
mens of a particular species of stafilinids, these is arranged in dry form into ento-
mological mattresses, and covered with paper or porous material for purpose of 
protection and preservation. 

Results and discussion
The results presented below represent a faunistic study of staphylinids 

distributed on the territory of the Republic of Moldova, comprising representa-
tives from 2 subfamilies: Habrocerinae and Aleocharinae. From Habrocerinae 
subfamily is known only one species – Habrocerus capillaricornis Grav., which 
was collected in a several points on the country territory. From Aleocharinae 
subfamily are registered 58 species, framed in 30 genera: Aleochara, Aloconota, 
Atheta, Dinaraea, Geostiba, Liogluta, Lyprocorrhe, Nehemitropia, Autalia, Falagria, 
Falagrioma, Gymnusa, Bolitochara, Anaulacaspis, Cordalia, Leptusa, Gyrophaena, 
Homalota, Cypha, Holobus, Oligota, Drusilla, Zyras, Ilyobates, Ocalea, Oxypoda, 
Phloeopora, Brachyusa Ischnopoda și Parocyusa.

Rove beetles (Coleoptera, Staphylinidae) Habrocerinae and Aleocharinae 
subfamilies collected in Republic of Moldova

Subfamily HABROCERINAE Mulsant & Rey, 1876

Genera HABROCERUS Ericson, 1839
1. Habrocerus capillaricornis (Gravenhorst, 1806)
Previous citations: [15].
Material examined: Lozova, Straseni District, 14.05.1984 – 3 ♀♀, 08.06.1972 – 1 ♀ 
forest, litter; Dubasarii Vechi, Criuleni District, 19.06.1968 – 1 ♂ forest, litter; Vadul-
lui-Voda, 08.06.1981 – 1 ♀ forest, litter; Gradinita, Causeni District, 06.11.2008 – 1 ♂ 
on wood in decomposing.
Collected: Ostaficiuc V., Busmachiu G.
Total specimens: 7 (5 ♀♀, 2 ♂♂).
Geographical spread: Cosmopolitan.
Bioecology: mycobiont, xilobiont, saprobiont, saprophage, predator species.
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Subfamily ALEOCHARINAE Fleming, 1821

Genera ALEOCHARA Gravenhorst, 1802
1. Aleochara bipustulata (Linnaeus, 1760)
Previous citations: [15].
Material examined: Parcova, Edinet District, 29.04.1960 – 1 ♂ forest, litter. 
Material collected: Molovata Veche, Dubasari District, 11.07.2009 – 19 (16 ♀♀, 3 
♂♂) the bank of the Dniester, heaps of plants; Pascauti, 20.08.2009 – 19 (18 ♀♀, 
1 ♂) cattle dung; Fetesti, Edineţ District, 20.08.2009 – 1 ♀ cattle dung; Moara 
Domneasca, Glodeni District, 20.08.2009 – 7 ♀♀ cattle dung; Gratiesti, Chisinau 
municipality, 08.09.2009 – 1 ♀ cattle dung; Goian, Dubasari District, 20.09.2009 
– 44 (42 ♀♀, 2 ♂♂) cattle dung; Horasti, Ialoveni District, 15.07.2010 – 2 ♂♂ cattle 
dung; Donici, Orhei District, 21.07.2010 – 1 ♀ horse dung; Zabriceni, 10.10.2010 – 
4 ♀♀ forest, Barber soil traps; Brinzeni (Edineţ District), 21.10.2011 – 1 ♀ forest, 
Barber soil traps; Tipova, Rezina District, 28.08.2010 – 1 ♀ reserve, canion, horse 
dung; Jora de Jos, Orhei District, 03.06.2011 – 3 ♀♀ animals manure; Lozova, 
Straseni District, 21.06.2011 – 13 ♀♀ reserve, wet meadow, horse dung.
Collected: Plugaru S., Mihailov I. 
Total specimens: 117 (108 ♀♀, 9 ♂♂)
Geographical spread: Holarctic element.
Bioecology: coprobiont, predator species.

2. Aleochara curtula (Goeze, 1777)
Previous citations: [7, 15]. 
Material examined: Lapusna, r-l Cotovsc (nowaday Hincesti District), 22.05.1968 
– 10 ♀♀ cattle dung; Cioresti, Nisporeni District, 13.06.1968 – 1 ♀ cattle dung, 
19.06.1968 – 4 ♀♀ corpse of pigeon; Dubasarii Vechi, Criuleni District, 19.06.1968 
– 2 ♂♂ forest, litter; Truseni, Straseni District (nowaday Chisinau municipality), 
12.07.1968 – 1 ♀ under cabbage leaves; Iablona, r-l Glodeni, 18.07.1968 – 1 ♀ cattle 
dung; Sculeanca, Chisinau municipality, 24.07.1968 – 1 ♀ cattle dung; Durlesti, 
Straseni District (nowaday Chisinau municipality), 15.08.1968 – 4 ♀♀ corpse of 
owl; Birnova, Donduseni District, 27.07.1969 – 1 ♀ corpse of crow; Sapte Bani, 
05.05.1971 – 2 ♀♀ on plants in decomposing; Lozova, Straseni District, 15.06.1972 
– 6 ♀♀ cropse of sparrow, 17.07.1974 – 1 ♀ forest, litter; Ivancea, Orhei District, 
01.09.1974 – 1 ♀ cattle dung, 10.09.1974 – 1 ♀ forest, litter, 25.05.1976 – 3 ♀♀ for-
est, litter; Cociulia, Leova District, 23.06.2005 – 1 ♀ forest, litter, 26.07.2004 – 2 ♀♀ 
acacia, 05.08.2005 – 2 ♀♀ under oak leaves; Codrii Tigheci, 28.05.2006 – 2 ♀♀ 
oak forest; Leuntea, Causeni District, 26.06.2009 – 2 ♀♀ steppe; Chişinău City, 
23.04.2007 – 1 ♀ park, litter, 10.04.2008 – 4 ♀♀ cropse of dog; Cojusna, Straseni 
District, 05.06.2009 –1 ♀ forest, litter.
Material collected: Budesti, 25.06.2008 – 3 ♀♀ cattle dung; Chetrosu, 19.07.2008 – 
3 ♀♀ cattle dung; Gratiesti, Chisinau municipality, 17.07.2008 – 2 ♀♀, 08.09.2009 
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– 1 ♀ grassland, cattle dung; Tigheci, Leova District, 18.10.2008 – 2 ♀♀ forest, lit-
ter; Lozova, Straseni District, 19.08.2009 – 8 ♀♀ cattle dung, 21.06.2011 – 5 ♀♀, 
06.07.2011 – 2 ♂♂ forest, Barber soil traps; Corjov, Dubasari District, 22.06.2009 – 
1 ♀ cattle dung, grassland; Brinzeni, 14.08.2008 – 2 ♀♀ forest, litter, 03.10.2008 – 1 
♂ steppe, 01.07.2010 – 2 ♀♀ forest, Barber soil traps, 19.09.2010 – 11 (9 ♀♀, 2 ♂♂) 
unmaintained apple, Barber soil traps; Zabriceni (Edinet District), 21.06.2010 – 9 
(3 ♀♀, 6 ♂♂) forest, Barber soil traps; Dubasarii Vechi, Criuleni District, 15.08.2010 
– 20 (11 ♀♀, 9 ♂♂) cattle dung; Marcauţi, Briceni District, 27.03.2011 – 3 (2 ♀♀, 1 ♂) 
forest, litter; Tintareni, Anenii Noi District, 17.07.2011 – 15 (8 ♀♀, 7 ♂♂) grassland, 
cattle dung.
Collected: Ostaficiuc V., Ciubcic V., Bacal S., Mihailov I. 
Total specimens: 144 (114 ♀♀, 30 ♂♂).
Geographical spread: Holarctic element.
Bioecology: mycobiont, coprobiont, saprobiont, nidicole, predator, necrophage 
species. Fly to trap light.

3. Aleochara grisea Kraatz, 1856
Previous citations: [1].
Material examined: Cioresti, Nisporeni District, 05.06.1968 – 1 ♂ forest, litter.
Collected: Ostaficiuc V.
Total specimens: 1 ♂.
Geographical spread: European element.
Bioecology: coprobiont, saprobiont, predator species.

4. Aleochara lata Gravenhorst, 1802
Previous citations: [7].
Material examined: Codrii Tigheci, 26.07.2004 – 1 ♂ forest, litter; Chisinau City, 
17.04.2005 – 1 ♀ forest, litter.
Material collected: Brinzeni, Edinet District, 11.06.2010 – 2 ♀♀ orchard, Barber soil 
traps, 30.08.2010 – 1 ♀ forest, Barber soil traps.
Collected: Bacal S., Ciubcic V., Mihailov I.
Total specimens: 5 (4 ♀♀, 1 ♂).
Geographical spread: East-Palearctic element.
Bioecology: coprobiont, saprobiont, predator species.

5. Aleochara laticornis Kraatz, 1856
Previous citations: [15].
Geographical spread: Mediterranean element.
Bioecology: coprobiont, predator species.

6. Aleochara laevigata Gyllenhal, 1810
Previous citations: [15].
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Material collected: Moara Domneasca, Glodeni, 20.08.2009 – 1 ♂ aurochs dung; 
Pascauti, Riscani District, 20.08.2009 – 1 ♀ cattle dung.
Collected: Mihailov I.
Total specimens: 2 (1 ♀, 1 ♂).
Geographical spread: Euro-Mediterranean element.
Bioecology: coprobiont, predator species.

7. Aleochara bilineata Gyllenhal, 1810
Previous citations: [15].
Material collected: Marcauti, Briceni District, 27.03.2011 – 1 ♀ forest, litter.
Collected: Mihailov I.
Total specimens: 1♀.
Geographical spread: Holarctic element.
Bioecology: coprobiont, predator species.

8. Aleochara intricata Mannerheim, 1830
Previous citations: [15].
Material collected: Rohii, 26.06.2009 – 34 (28 ♀♀, 6 ♂♂) grassland, cattle dung; 
Molovata Veche, 27.06.2009 – 44 (33 ♀♀, 11 ♂♂) grassland, cattle dung; Cocieri 
(Dubasari District), 28.06.2009 – 29 (18 ♀♀, 11 ♂♂,) grassland, cattle dung; Moara 
Domneasca, Glodeni, 20.08.2009 – 5 (4 ♀♀, 1 ♂) aurochs dung, 1 ♀ cattle dung; 
Lozova, Straseni District, 19.08.2009 – 3 ♀♀, 21.06.2011 – 21 (20 ♀♀, 1 ♂) reserve, 
wet meadow, horse dung; Butuceni, 09.06.2010 – 21 (14 ♀♀, 7 ♂♂) grassland, 
horse dung; Donici, 21.07.2010 – 7 (2 ♀♀, 5 ♂♂) horse dung; Vatici (Orhei District), 
21.07.2010 – 1 ♀ horse dung; Tipova, Rezina District, 28.08.2010 – 57 (28 ♀♀, 29 
♂♂) canyon, cattle dung, 97 (22 ♀♀, 75 ♂♂) canyon, horse dung.
Collected: Mihailov I.
Total specimens: 320 (174 ♀♀, 146 ♂♂).
Geographical spread: Palearctic element.
Bioecology: coprobiont, predator species.

9. Aleochara haemoptera Kraatz, 1856
Previous citations: [4, 5].
Material collected: Zabriceni, Edinet District, 01.06.2010 – 1 ♂ forest, Barber soil 
traps.
Collected: Mihailov I.
Total specimens: 1 ♂.
Geographical spread: Euro-Mediterranean element.
Bioecologia: coprobiont, predator species.

10. Aleochara sparsa Heer, 1839
Previous citations: [4].
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Material collected: Vasilevca, 30.05.2009 – 1 ♀ grassland, cattle dung; Molovata 
Veche (Dubasari District), 11.07.2009 – 1 ♂ the bank of the Dniester, piles of plants; 
Pascauti, Riscani District, 20.08.2009 – 1 ♂ grassland, cattle dung; Zabriceni, 
Edinet District, 01.06.2010 – 1 ♂ forest, Barber soil traps.
Collected: Mihailov I.
Total specimens: 4 (1 ♀, 3 ♂♂).
Geographical spread: Euro-Caucasian element.
Bioecology: coprobiont, predator species.

Genera ALOCONOTA Thomson, 1858
11. Aloconota gregaria (Erichson, 1839)
Previous citations: [14].
Material collected: Ustia, Criuleni District, 16.05.2009 – 1 ♀ cattle dung; Vasilevca, 
Dubasari District, 30.05.2009 – 1 ♀ cattle dung; Micauti, Straseni District, 
03.06.2009 – 3 ♀♀ forest, litter; Fauresti, Chisinsu Municipality, 13.08.2009 – 1 
♀ forest, cattle dung; Gratiesti, Chisinau Municipality, 08.09.2009 – 9 ♀♀ foret, 
cattle dung; Gradinita, Causeni District, 08.10.2009 – 24 (23 ♀♀, 1 ♂) horse dung; 
Zabriceni, Edinet District, 01.06.2010 – 12 (10 ♀♀, 2 ♂) forest, Barber soil traps.
Collected: Mihailov I.
Total specimens: 51 (48 ♀, 3 ♂♂).
Geographical spread: Eurasian element.
Bioecology: coprobiont, predator species.

Genera ATHETA Thomson, 1858
12. Atheta fungi (Gravenhorst, 1806)
Previous citations: [8].
Material examined: Larguta, Cantemir District, 26.07.2004 – 1 ♀ forest, litter.
Collected: Bacal S.
Total specimens: 1 ♀.
Geographical spread: Holarctic element.
Bioecology: saprobiont, predator species.

13. Atheta longicornis (Gravenhorst, 1802)
Previous citations: [15].
Material examined: Cioresti, Nisporeni District, 06.06.1968 – 10 ♀♀ on mush-
rooms; Dubasarii Vechi, Criuleni District, 19.06.1968 – 1 ♀ the bank of the Dniester.
Collected: Ostaficiuc V.
Total specimens: 11 ♀♀.
Geographical spread: Eurasian element.
Bioecology: mycobiont, predator species.
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14. Atheta oblita (Erichson, 1839)
Previous citations: [15].
Material examined: Cioresti, Nisporeni District, 12.06.1968 – 8 ♀♀ on mushrooms; 
Sculeanca, Chisinau Municipality, 24.06.1968 – 1 ♂ on plants in decomposing.
Material collected: Bacioi, Chisinau municipality 23.09.2008 – 1 ♂ autumn wheat; 
Lunca, Dubasari District, 31.05.2009 – 1 ♀ cattle dung; Micauti, 03.06.2009 – 2 ♀♀ 
forest, litter; Lozova, Straseni District, 08.06.2010 – 30 (25 ♀♀, 5 ♂♂), 05.08.2011 
– 13 (11 ♀♀, 2 ♂♂) reserve, wet meadow, horse dung; Brinzeni, Edinet District, 
21.06.2011 – 149 (130 ♀♀, 19 ♂♂) forest, trap light.
Collected: Ostaficiuc V., Mihailov I.
Total specimens: 205 (177 ♀♀, 28 ♂♂).
Geographical spread: Euro-Mediterranean element.
Bioecologia: mycobiont, predator species. Fly to trap with white and ultraviolet 
light source.

15. Atheta hypnorum (Kiesenwetter, 1850)
Previous citations: [3].
Material collected: Lozova, Straseni District, 08.06.2010 – 6 (5 ♀♀, 1 ♂) reserve, 
wet meadow, horse dung.
Collected: Mihailov I.
Total specimens: 6 (5 ♀♀, 1 ♂).
Geographical spread: European element.
Bioecology: coprobiont, predator species.

16. Atheta hygrotopora (Kraatz, 1856)
Previous citations: [4].
Material collected: Brinzeni, Edinet District, 03.06.2011 – 3 ♂♂ forest, Fly to trap 
with white light source.
Collected: Mihailov I.
Total specimens: 3 ♂♂.
Geographical spread: West-Palearctic element.
Bioecology: Fly to trap with white light source. coprobiont, predator species.

17. Atheta marcida (Erichson, 1837)
Previous citations: [10].
Geographical spread: East-Palearctic element.
Bioecology: mycobiont, predator species.

18. Atheta orbata (Erichson, 1837)
Previous citations: [10].
Geographical spread: Euro-Mediterranean.
Bioecology: saprobiont species.
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19. Atheta picipes (Thomson, 1856)
Previous citations: [3].
Material collected: Lozova, Straseni District, 08.06.2010 – 4 ♀♀ reserve, wet 
meadow, horse dung.
Collected: Mihailov I.
Total specimens: 4 ♀♀.
Geographical spread: European element.
Bioecology: coprobiont, predator species.

Genera DINARAEA Thomson, 1858
20. Dinaraea aequata (Erichson, 1837) 
Previous citations: [10].
Geographical spread: Euro-Siberian element.
Bioecology: xilobiont, mycobiont species.

21. Dinaraea angustula (Gyllenhal, 1810)
Previous citations: [15].
Material examined: Girbova Ocniţa District, 17.05.1968 – 1 ♀ forest, litter; Cioresti, 
Nisporeni District, 12.06.1968 – 1 ♂ on wood in decomposing; Lapusna, Cotovsc 
District (nowaday Hincesti District), 22.05.1968 – 3 ♀♀ horse dung; Scoreni, 
Straseni District, 09.10.1968 – 1 ♀ meadow, under plants in decomposing; Calfa, 
Anenii Noi District, 11.10.1968 – 1 ♀ forest, litter.
Material collected: Micauti, Straseni District, 03.06.2009 – 2 ♀♀ forest, litter.
Collected: Ostaficiuc V., Mihailov I. 
Total specimens: 9 (8 ♀♀, 1 ♂♂).
Geographical spread: Euro-Siberian element.
Bioecology: mycobiont, predator species.

Genera GEOSTIBA Thomson, 1858
22. Geostiba circellaris (Gravenhorst, 1802)
Previous citations: [9].
Material examined: Peresecina, Orhei District, 28.06.2008 – 2 ♂♂ on plants.
Collected: Bacal S.
Total specimens: 2 ♂♂.
Geographical spread: Nearctic element.
Bioecology: mycobiont, predator species.

Genera LIOGLUTA Thomson, 1858
23. Liogluta granigera (Kiesenwetter, 1850)
Previous citations: [15].
Material collected: Tigheci, Leova District, 18.10.2008 – 4 ♀♀ forest, litter; Bugeac, 
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U.T.A Gagauzia, 18.10.2008 – 1 ♂ donkey dung; Razeni, Ialoveni District, 19.10.2008 
– 1 ♀ forest, litter; Lunca, Dubasari District, 31.05.2009 – 1 ♀ cattle dung; Moara 
Domneasca, Glodeni District, 20.08.2009 – 1 ♀ aurochs dung; Donici, Orhei District, 
21.07.2010 – 25 (16 ♀♀, 9 ♂♂) grassland, horse dung; Saharna, 28.08.2010 – 79 (7 
♀♀, 72 ♂♂) reserve, the bank of the Dniester, vegetable debris; Tipova (Rezina 
District), 28.08.2010 – 3 ♀♀ reserve, canyon, horse dung; Zabriceni, 01.06.2010 – 
18 (8 ♀♀, 10 ♂♂) forest, Barber soil traps; Brinzeni (Edinet District), 01.11.2010 – 11 
(4 ♀♀, 7 ♂♂) unmaintained apple orchard, Barber soil traps.
Collected: Mihailov I.
Total specimens: 144 (45 ♀♀, 99 ♂♂).
Geographical spread: Euro-Siberian element.
Bioecology: coprobiont, saprobiont, predator species. Fly to the trap with white 
light source. 

Genera LYPROCORRHE Thomson, 1859
24. Lyprocorrhe anceps (Erichson, 1839)
Previous citations: [15].
Geographical spread: Eurasian element.
Bioecology: coprobiont, predator species.

Genera NEHEMITROPIA Lohse, 1971
25. Nehemitropia lividipennis (Mannerheim, 1830)
Previous citations: [15].
Material examined: Cioresti, Nisporeni District, 06.06.1968 – 1 ♀ on mushrooms.
Collected: Ostaficiuc V.
Total specimens: 1 ♀.
Geographical spread: Eurasian element.
Bioecology: mycobiont, predator species.

Genera AUTALIA Leach, 1819
26. Autalia impressa (Olivier, 1795)
Previous citations: [11].
Material examined: Cioresti, Nisporeni District, 12.06.1968 – 1 ♀ on mushrooms. 
Collected: Ostaficiuc V.
Total specimens: 1 ♀.
Geographical spread: West-Palearctic element.
Bioecology: mycobiont, predator species.

27. Autalia rivularis (Gravenhorst, 1902)
Previous citations: [2].
Material collected: Moara Domneasca, Glodeni District, 20.08.2009 – 1 ♀ aurochs 
dung.



96   |  irina Mihailov

Collected: Mihailov I.
Total specimens: 1 ♀
Geographical spread: East-Palearctic element.
Bioecology: mycobiont, predator species.

Genera FALAGRIA Leach, 1819
28. Falagria caesa Erichson, 1837
Previous citations: [17].
Geographical spread: Holarctic element.
Bioecology: mycobiont, predator species.

29. Falagria splendens Kraatz, 1858
Previous citations: [15].
Geographical spread: West-Palearctic element.
Bioecology: saprobiont, predator species.

30. Falagria sulcatula (Gravenhorst, 1806)
Previous citations: [15].
Material collected: Saharna, Rezina District, 28.08.2010 – 100♀♀ reserve, the bank 
of the Dniester, piles of plants debris; Brinzeni, Edinet District, 21.10.2010 – 2♀♀ 
forest, Barber tip soil traps; Ialoveni, 25.05.2011 – 4♀♀ apple orchard, 31.05.2011 
– 5♀♀ cattle dung. 
Collected: Mihailov I.
Total specimens: 111 ♀♀.
Geographical spread: Eurasian element.
Bioecology: mycobiont, predator species.

Genera FALAGRIOMA Casey, 1906
31. Falagrioma thoracica (Stephens, 1832)
Previous citations: [7].
Material examinat: Cioresti, Nisporeni District, 05.06.1968 – 1 ♀ forest, litter, 
12.06.1968 – 1 ♀ on wood in decomposing; Dubasarii Vechi, Criuleni District, 
19.06.1968 – 2 ♀♀, 21.06.1968 – 1 ♀ forest, litter; Hirtop, Dubasari District, 
21.06.1968 – 1 ♀ forest, litter; Iablona Noua, Glodeni District, 18.07.1968 – 2 ♀♀ 
decomposed plants; Truseni, 12.07.1968 – 8 ♀♀ on cabbage leaves; Gratiesti, 
Straseni District (nowaday Chisinau municipality), 26.08.1968 – 1 ♀ on beet 
leaves; Scoreni, 09.10.1968 – 1 ♀ under tobacco leaves; Radeni (Straseni District), 
29.07.1969 – 1 ♂ on fruits in decomposing; Ivancea, Orhei District, 01.09.1974 – 1 ♀, 
26.05.1976 – 1 ♀ on piles of plants; Ghidighici, Chisinau municipality, 12.07.1968 – 
12 ♀♀ under aquatic plants in decomposing; Codrii Tigheci, 27.06.2004 – 1 ♀ on 
oak; Chisinau city, 03.04.2005 – 1 ♀ forest, litter.
Collected: Ostaficiuc V., Bacal S., Ciubcic V.



Faunistic annotation of rove beetles  |  97 

Total specimens: 35 (34 ♀♀, 1 ♂).
Geographical spread: West-Palearctic element.
Bioecology: mycobiont, predator species.

Genera GYMNUSA Gravenhorst, 1806
32. Gymnusa brevicollis (Paykull, 1800)
Previous citations: [2].
Material examined: Chisinau city, 23.04.2004 – 1♀ park, litter; Cojusna, Straseni 
District, 05.06.2009 – 1 ♂ forest, litter. 
Material collected: Moara Domneasca, Glodeni District, 20.08.2009 – 1 ♂ aurochs 
dung.
Collected: Ciubcic V., Mihailov I.
Total specimens: 3 (1 ♀, 2 ♂♂).
Geographical spread: Holarctic element.
Bioecology: coprobiont, predator species.

Genera BOLITOCHARA Mannerheim, 1830
33. Bolitochara mulsanti Sharp, 1875
Previous citations: [1].
Material collected: Brinzeni, Edinet District, 24.10.2008 – 3 ♂♂ forest.
Collected: Mihailov I.
Total specimens: 3 ♂♂.
Geographical spread: European element.
Bioecology: mycobiont, predator species.

Genera ANAULACASPIS Ganglbauer, 1895
34. Anaulacaspis nigra (Gravenhorst, 1802)
Previous citations: [15].
Geographical spread: Eurasian element.
Bioecology: mycobiont, predator species.

Genera CORDALIA Jacobs, 1925
35. Cordalia obscura (Gravenhorst, 1802)
Previous citations: [15].
Geographical spread: Holarctic element.
Bioecology: saprobiont, predator species.

Genera LEPTUSA Kraatz, 1856
36. Leptusa fumida (Erichson, 1839)
Previous citations: [16].
Material examined: Cioresti, Nisporeni District, 06.06.1968 – 1 ♂ horse dung, 
05.06.1968 – 10 ♀♀, 07.06.1968 – 5 ♀♀, 08.06.1968 – 22 ♀♀ on mushrooms; 
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Dubasarii Vechi, Criuleni District, 19.06.1968 – 3 ♀♀ the bank of the Dniester; 
Calfa, Anenii Noi District, 11.10.1968 – 2 ♀♀ field with maize.
Material collected: Lozova, Straseni District, 19.08.2009 – 5 ♀♀ reserve, wet 
meadow, cattle dung; Moara Domneasca, Glodeni District, 20.08.2009 – 5 ♀♀ 
aurochs dung; Tipova, Rezina District, 28.08.2010 – 2 (1 ♀, 1 ♂) canyon, cattle 
dung.
Collected: Ostaficiuc V., Mihailov I.
Total specimens: 37 (35 ♀♀, 2 ♂♂).
Geographical spread: West-Palearctic element.
Bioecology: mycobiont, predator species. Fly to trap with white and ultraviolet 
light source. 

Genera GYROPHAENA Mannerheim, 1830
37. Gyrophaena joyi Wendeler, 1924
Previous citations: [8].
Geographical spread: European element.
Bioecology: mycobiont, mycetophage species.

38. Gyrophaena pulchella Heer, 1839
Previous citations: [1].
Material examined: Cioresti, Nisporeni District, 19.05.1968 – 1 ♀ forest, litter, 
05.06.1968 – 2 ♂♂, 08.06.1968 – 3 ♀♀, 12.06.1968 – 30 ♀♀, 07.07.1968 – 8 ♀♀ 
on mushrooms; Grimancauti, Briceni District, 23.07.1968 – 11 ♀♀ on mushrooms; 
Straseni city, 05.06.1968 – 1 ♂ forest, litter; Rebeni, Ungheni District, 17.07.1968 
– 1 ♀ on oak wood in decomposing; Ivancea, Orhei District, 05.05.1975 – 1 ♀ on 
mushrooms.
Collected: Ostaficiuc V.
Total specimens: 58 (55 ♀♀, 3 ♂♂).
Geographical spread: Euro-Siberian element.
Bioecology: mycobiont, mycetophage species.

39. Gyrophaena affinis Mannerheim, 1830
Previous citations: [1].
Material examined: Vadul-lui-Voda city, 21.05.1968 – 27 ♀♀ on mushrooms, 
26.05.1968 – 1 ♀ on plants in decomposing; Cioresti, Nisporeni District, 05.06.1968 
– 14 ♀♀ horse dung, 08.06.1968 – 15 ♀♀, 07.06.1968 – 7 ♂♂ on mushrooms, 
12.06.1968 – 19 ♀♀, 13.06.1968 – 1 ♀ horse dung, 15.06.1968 – 1 ♀ forest, litter; 
Orhei city, 03.07.1968 – 32 ♀♀ on mushrooms; Grimancauti, Briceni District, 
23.07.1968 – 33 ♀♀ on mushrooms; Petricani, Chisinau municipality, 18.08.1968 – 
1 ♀ on mushrooms; Ivancea, Orhei District, 09.09.1974 – 1 ♀ on plants, 20.05.1978 
– 1 ♀, 25.03.1979 – 1 ♀ on mushrooms.
Collected: Ostaficiuc V.
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Total specimens: 154 (147 ♀♀, 7 ♂♂).
Geographical spread: Holarctic element.
Bioecology: mycobiont, mycetophage species.

Genera HOMALOTA Mannerheim, 1830
40. Homalota plana (Gyllenhal, 1810)
Previous citations: [6].
Material examined: Capriana, Straseni District, 14–19.06.2012 – 2 (1 ♂,1 ♀) traps in 
the crown of the trees.
Collected: Ciubcic V.
Total specimens: 2 (1 ♀, 1 ♂).
Geographical spread: Palearctic element.
Bioecology: corticolous species, prefer to hide under the elm bark.

Genera CYPHA Leach, 1819
41. Cypha longicornis (Paykull, 1800)
Previous citations: [14].
Material examined: Rebeni (Ungheni District), 17.07.1968 – 2 ♀♀ on oak wood.
Collected: Ostaficiuc V.
Total specimens: 2 ♀♀.
Geographical spread: Palearctic element.
Bioecology: xilobiont, saprobiont, predator species.

Genera HOLOBUS Solier, 1849
42. Holobus flavicornis (Boisdul & Lacordaire, 1835)
Previous citations: [15].
Geographical spread: Palearctic element.
Bioecology: saprobiont, predator species.

Genera OLIGOTA Mannerheim, 1830
43. Oligota pusillima (Gravenhorst, 1806)
Previous citations: [15].
Geographical spread: Cosmopolitan element.
Bioecology: mycobiont, predator species.

Genera DRUSILLA Leach, 1819
44. Drusilla canaliculata (Fabricius, 1787)
Previous citations: [7].
Material examined: Orhei city, 03.07.1968 – 1 ♀ forest, litter; Chisinau city, 
04.04.1968 – 2 ♀♀ under stones, 17.05.1970 – 1 ♂ on ground, 18.03.2008 – 1 ♀ the 
valley of the milles, Barber tip soil traps; Codrii Tigheci, 24.06.2004 – 1 ♀ on oak; 
Cociulia, Cantemir District, 26.07.2004 – 2 ♀♀ forest, litter.
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Material collected: Budeşti, Chisinau municipality, 25.06.2008 – 1 ♀ cattle dung; 
Chisinau city, 31.03.2004 – 1 ♀, 03.04.2005 – 1 ♀ forest, litter, 22.05.2009 – 1 ♀ on 
the quince tree; Chetrosu, Chisinau municipality, 31.05.2011 – 1 ♀ cattle dung.
Collected: Ostaficiuc V., Ciubcic V., Bacal S., Mihailov I.
Total specimens: 13 (12 ♀♀, 1 ♂).
Geographical spread: Palearctic element.
Bioecology: mycobiont, saprobiont, predator species. The imago and larva of 
upper age hibernate in the upper layers of the soil

Genera ZYRAS Stephens, 1835
45. Zyras collaris (Paykull, 1800)
Previous citations: [7, 15].
Material examined: Codrii Tigheci, 31.05.2006 – 1 ♀ on oak tree.
Collected: Bacal S.
Total specimens: 1 ♀.
Geographical spread: West-Palearctic element.
Bioecology: coprobiont, saprobiont, predator species.

46. Zyras haworthi (Stephens, 1832)
Previous citations: [7].
Material examined: Codrii Tigheci, 26.07.2004 – 1 ♀ on oak tree. 
Collected: Bacal S.
Total specimens: 1♀.
Geographical spread: Euro-Mediterranean element.
Bioecology: coprobiont, saprobiont, predator species.

Genera ILYOBATES Kraatz, 1856
47. Ilyobates mech (Baudi di Selve, 1848)
Previous citations: [7].
Material examined: Codrii Tigheci, 31.05.2005 – 1 ♀ on oak tree. 
Collected: Bacal S.
Total specimens: 1 ♀.
Geographical spread: Euro-Caucasian element.
Bioecology: coprobiont, saprobiont, predator species.

48. Ilyobates bennetti Donisthorpe, 1914
Previous citations: [4].
Material examined: Cioresti, Nisporeni District, 12.06.1968 – 1♀ forest, on wood in 
decomposing; Dubasarii Vechi, Criuleni District, 19.06.1968 – 1♀ the bank of the 
Dniester, piles of plants.
Collected: Ostaficiuc V.
Total specimens: 2 ♀♀.
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Geographical spread: Holarctic element.
Bioecology: coprobiont, saprobiont, predator species.

Genera OCALEA Erichson, 1837
49. Ocalea badia Erichson, 1837
Previous citations: [15].
Material examined: Ivancea, Orhei District, 08.04.1979 – 1 ♀ forest, litter.
Collected: Stepanov R. 
Total specimens: 1 ♀.
Geographical spread: Euro-Caucasian element.
Bioecology: mycobiont, predator species.

Genera OXYPODA Mannerheim, 1830
50. Oxypoda acuminata (Stephens, 1832)
Previous citations: [7].
Material examined: Cioresti, Nisporeni District, 06.06.1968 – 10 (6 ♀♀, 4 ♂♂), 
12.06.1968 – 2 ♀♀ cattle dung, 13.06.1968 – 3 ♀♀ in gopher burrow; Calfa, 
Anenii Noi District, 11.10.1968 – 2 ♀♀ on maise leaves; Hirtop, Dubasari District, 
20.06.1968 – 3 ♀♀ cattle dung; Dubasarii Vechi, Criuleni District, 19.06.1968 – 1 ♀ 
cattle dung; Ghidighici, Chisinau municipality, 12.07.1968 – 1 ♀ on plants in decom-
posing; Iablona Noua, Glodeni District, 18.07.1968 – 1 ♂ on plants in decomposing; 
Ivancea, Orhei District, 20.05.1976 – 1 ♀, 16.10.1976 – 1 ♀ forest, litter; Chisinau city, 
11.03.2008 – 1 ♀ corpse dog; Sarata-Mereseni, Hincesti District, 19.05.2008 – 2 (1 
♀, 1 ♂) on mushrooms; Capriana, Straseni District, 11.07.2008 – 1 ♂ forest, litter; 
Codrii Tigheci, 31.05.2005 – 2 ♀♀ on oak tree.
Material collected: Gratiesti, 17.07.2008 – 1 ♂, 08.09.2009 – 1 ♀ grassland, cattle 
dung, 24.09.2008 – 1 ♀ autumn wheat; Codru, 09.04.2009 – 1 ♀ apricot orchard; 
Fauresti, 13.08.2009 – 1 ♀ cattle dung; Chetrosu, 19.07.2008 – 3 ♀♀ the bank 
of the Dniester; Bacioi (Chisinau municipality), 12.11.2010 – 1 ♀ on rape plants; 
Landscape Reserve Tigheci, 18.10.2008 – 1 ♀ forest, litter; Micauti, 03.06.2009 
– 1 ♀ forest, litter; Lozova (Straseni District), 19.08.2009 – 2 ♀♀, 21.06.2011 – 9 
(1 ♂, 8 ♀♀) reserve, wet meadow, cattle dung; Grigoropol city, 29.05.2009 – 1 ♀ 
cattle dung; Pascauţi, Riscani District, 20.08.2009 – 2 ♀♀ cattle dung; Dusmani, 
16.08.2008 – 1 ♀ cattle dung; Moara Domneasca (Glodeni District), 20.08.2009 – 3 
♀♀ aurochs dung, 1 ♀ forest, litter; Cocieri, 04.07.2008 – 1 ♂ animals manure; Ustia, 
16.05.2009 – 2 ♀♀ cattle dung; Rohii, 26.06.2009 – 7 ♀♀ cattle dung, grassland; 
Goian, 20.09.2009 – 10 ♀♀ cattle dung; Doibani (Dubasari District), 02.07.2010 – 1 
♀ cattle dung; Dubasarii Vechi, 15.08.2010 – 13 (6 ♀♀, 7 ♂♂) cattle dung; Cimiseni 
(Ciuleni District), 20.08.2010 – 18 (15 ♀♀, 3 ♂♂) cattle dung; Saharna, 28.08.2010 – 
91 (28 ♀♀, 63 ♂♂) reserve, the bank of the Dniester, piles of plants; Tipova (Rezina 
District), 28.08.2010 – 77 (21 ♀♀, 56 ♂♂) canyon, cattle dung, 15 (9 ♀♀, 6 ♂♂) 
canyon, cattle dung; Brinzeni, Edinet District, 21.10.2010 – 7 ♀♀ forest, Barber tip 
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soil traps, 01.11.2010 – 7 (5 ♀♀, 2 ♂♂) unmaintained orchard, Barber tip soil traps, 
27.05.2011 – 1 ♀ forest, fly to trap light; Marcauti, Briceni District, 27.03.2011 – 3 ♀♀ 
forest, litter; Peresecina, Orhei District, 10.04.2011 – 3 ♀♀ the bank of the pond, 
piles of plant debris; Musaid, Taraclia District, 19.04.2011 – 1 ♀ autumn wheat; 
Cahul city, 29.04.2011 – 5 ♀♀ forest stripe.
Collected: Ostaficiuc V., Stepanov R., Ciubcic V., Bacal S., Mihailov I.
Total specimens: 323 (176 ♀♀, 147 ♂♂).
Geographical spread: Euro-Siberian element.
Bioecology: coprobiont, xilobiont, saprobiont, predator species. Fly to trap with 
white and ultraviolet light source.

51. Oxypoda abdominalis (Mannerheim, 1830)
Previous citations: [8].
Material examined: Gradinita, Causeni District, 06.11.2008 – 1 ♂ on rotten wood.
Colectat: Busmachiu G.
Total specimens: 1 ♂♂.
Geographical spread: Palearctic element.
Bioecology: saprobiont, xilobiont, predator species.

52. Oxypoda elongatula Aube, 1850
Previous citations: [3].
Material collected: Lozova, Straseni District, 08.06.2010 – 2 ♂♂ wet meadow, cat-
tle dung.
Collected: Mihailov V.
Total specimens: 2 ♂♂.
Geographical spread: European element.
Bioecology: coprobiont, predator species.

53. Oxypoda spectabilis Märkel, 1845
Previous citations: [4].
Material collected: Brinzeni, Edinet District, 01.06.2010 – 1 ♀ forest, Barber tip soil 
traps. 
Collected: Mihailov V.
Total specimens: 1 ♀.
Geographical spread: Euro-Siberian element.
Bioecology: coprobiont, predator species.

Genul PHLOEOPORA Erichson, 1837
54. Phloeopora teres (Gravenhorst, 1802)
Previous citations: [6].
Material examined: Capriana, Straseni District, 19.06.2012 – 3 ♀♀ on wood.
Collected: Ciubcic V.
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Total specimens: 3 ♀♀.
Geographical spread: Palearctic element.
Bioecology: corticolous, species. The species prefers to hide under bark of decid-
uous and conifers trees. 

Genul BRACHYUSA Mulsant & Rey, 1873
55. Brachyusa concolor (Erichson, 1839)
Previous citations: [15].
Material examined: Revaca, Anenii Noi District, 18.05.1968 – 1 ♀ animals dung; 
Vadul-lui-Vodă, 26.05.1968 – 1 ♀ on plants; Cioresti, Nisporeni District, 07.06.1968 
– 4 ♀♀, 08.06.1968 – 1 ♀ on mushrooms, 12.06.1968 – 1 ♀, 13.06.1968 – 1 ♀ cattle 
dung; Dubasarii Vechi, Criuleni District, 19.06.1968 – 6 ♀♀ forest, litter, 1 ♀ cattle 
dung; Sculeanca, Chisinau, 24.06.1968 – 5 ♀♀ on plants in decomposing; Orhei, 
03.07.1968 – 1 ♂ on mushrooms; Radeni, Ungheni District, 16.07.1968 – 1 ♀ on 
white light source; Gratiesti, Straseni District (nowaday Chisinau municipality), 
26.08.1968 – 1 ♀ on beet leaves, 09.10.1968 – 1 ♀ forest, litter; Calfa, Anenii Noi 
District, 11.10.1968 – 8 ♀♀ forest, litter; Ivancea, Orhei District, 05.04.1974 – 1 ♂, 
27.03.1977 – 1 ♂ forest, litter.
Collected: Ostaficiuc V.
Total specimens: 35 (32 ♀♀, 3 ♂♂).
Geographical spread: Euro-Siberian element.
Bioecology: coprobiont, saprobiont, mycobiont, predator species.

Genul ISCHNOPODA Stephens, 1835
56. Ischnopoda umbratica (Erichson, 1837)
Previous citations: [15].
Geographical spread: Palearctic element.
Bioecology: coprobiont, predator species.

57. Ischnopoda constricta Erichson, 1837
Previous citations: [15].
Material examined: Revaca, Anenii Noi District, 18.05.1968 – 1 ♀ animals dung; 
Cioresti, Nisporeni District, 07.06.1968 – 3 ♀♀ forest, litter; Dubasarii Vechi, 
Criuleni District, 19.06.1968 – 9 ♀♀ in sand; Ivancea, Orhei District, 07.05.1975 – 1 
♀ forest, litter; Vatici, Orhei District, 01.05.1979 – 1 ♀ forest, litter.
Collected: Ostaficiuc V., Stepanov R.
Total specimens: 15 ♀♀.
Geographical spread: European element.
Bioecology: coprobiont, predator species.
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Genul PAROCYUSA Bernhaeur, 1902
58. Parocyusa rubicunda (Erichson, 1837)
Previous citations: [10].
Geographical spread: Eurasian element.
Bioecology: saprobiont, predator species.

By analyzing the records of staphilinids on the territory of the Republic of 
Moldova it is noted that were investigated 72 points: in the north 14, center – 48 
and south – 10 points. The total number of accumulated specimens over the years 
mentioned, enumerates 1845 (1342 ♀♀, 503 ♂♂). 

Conclusions
The faunistic core of staphilinids accumulated from 72 point researched 

on the territory of the country, includes representatives from two subfamilies: 
Habrocerinae (Habrocerus capillaricornis) and Aleocharinae with 58 species 
framed in 30 genera. During the research period were collected 1845 (1342 ♀♀, 
503 ♂♂) specimens. Years with the highest numerical abundance are: 1968 – 411 
specimens, 2009 – 314, 2010 – 673, 2011 – 285 specimens. 
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Abstract: A part of the results of the study performed between May 15 and 
September 30, 2016, in the Leaota Mountains are showed in this paper. 81 spe-
cies were identified in the breeding season and 77 among them (95.06%) we 
consider to be breeding species. Some observed species are included to the 
Annex I of the Birds Directive (Aquila chrysaetos, Pernis apivorus, Falco pereg-
rinus, Tetrao urogallus, Bonasa bonasia, Crex crex, Strix uralensis, Picus canus, 
Dendrocopos leucotos, Picoides tridactylus, Dryocopus martius, Lullula arborea, 
Lanius collurio, Ficedula albicollis and Ficedula parva). Also, many species can be 
seen as indicator species and their presence can be used to give an image on the 
quality of the habitats from the area.
Keywords: breeding species, Leaota Mountains, indicator species, conservation.

Introduction
The avifauna of the Leaota Mountains is relatively little known by comparison 

with the one of the Bucegi and Piatra Craiului Mountains from the vicinity. Some 
data about it can be obtained from generalist or atlas type works (Băcescu, 1961; 
Brânzan et al. 2013; Ciochia, 1992; Georgescu & Georgescu, 1996; Munteanu, 1998, 
2005, 2012; Munteanu et al., 1994; Munteanu et al. 2002; Petrovici, 2015; Radu, 
1967; Vasiliu & Şova, 1968, etc.). 

Material and methods
The Leaota Mountains are placed in the Southern Carpathians (Fig. 1) at the 

boundaries between Argeş, Dâmboviţa and Braşov Counties. Their area is ca. 
240 km2. The rich net of rivulets that spring from here flows to the Olt, Dâmboviţa 
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and Ialomiţa Rivers. Leaota (2,133 m) is the highest peak (https://www.hartatur-
istului.com/munte/). Cumpărata (1,996 m), Pietrele Albe (1,888 m), Cioara (1,853 
m), Sfântul Ilie (1,794 m), Albescu (1,793 m), Secările (1,766 m), Românescu (1,714 
m), Făgeţelul (1,618 m), Ghimbav (1,406 m), Priseaca (1,358 m), etc. are other 
important summits (Barco & Nedelcu, 1974). The relief is strongly fragmented by 
the streams that radiate from the Bucşa – Sântilia – Marginea Domnească central 
crest (http://www.carpati.org/ghid_montan/).

The climate is temperate continental with mountain features. 
The woods are composed 

by: Fagus sylvatica L., Acer plat-
anoides L., A. pseudoplatanus L., 
Fraxinus excelsior L., Abies alba 
Mill., Picea abies (L.) H. Karst., etc. 
In the subalpine level there are 
present: Rhododendron myrtifo-
lium Schott & Kotschy, Vaccinium 
myrtillus L., Pinus mugo Turra, 
and Juniperus communis subsp. 
nana (Willdenow) Syme and in 
the alpine level: Carex curvula 
All., Juncus trifidus L., Potentilla 
aurea subsp. Chrysocraspeda 
(Lehm.) Nyman, Festuca airoides 
(Koeler) Mutel, Loiseleuria pro-
cumbens (L.) Desv., etc. (Doniţă 
et al., 2005).

A part of the Leaota 
Mountains is included in the 
Natura 2000 site, ROSCI0102 

Leaota (1,393 ha), administrated by the Foundation Conservation Carpathia 
(https://www.carpathia.org/ro/, http://natura2000.eea.europa.eu/).

The research was performed through the “Contract for the supply of research 
on biodiversity analysis”, beneficiary, SC Wildland SRL. 

The observations were made between May 15 and September 30, 2016. The 
itinerary and the point count field methods were used. The investigated area cor-
responded to the forests and the superior levels of vegetation; it did not contain 
the meadows and the human settlements from the lower elevation.

Binoculars, a photo camera and a play-back device were availed.
The taxonomy is the one used in the Hamlyn Guide (Bruun et al., 1999).

Fig. 1. The map of the Leaota 
Mountains and their surroundings

(modified, by
http://elearning.masterprof.ro/).

Fig. 1. The map of the Leaota Mountains 
and their surroundings (modified, by 

http://elearning.masterprof.ro/).
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Results and discussions
Between May 15 and July 15, 2016, in the breeding season for the most of the 

birds, 81 species were identified (Tab. 1). The majority of them are the most con-
nected to the habitats, now. Other species such as the Goshawk (Accipiter gentilis), 
the Stock Dove (Columba oenas), the Bee-eater (Merops apiaster), Willow Warbler 
(Phylloscopus trochilus) and Wallcreeper (Tychodroma muraria) were registered 
after this time, in 2016, and the Pygmy Owl (Glaucidium passerinum), in 2017. 50 of 
them (61.72%) were observed in the broadleaf forests, 53 (65.43%) were observed 
in the mixed forests, 54 (66.66%) were observed in the coniferous forests and 28 
(34.56%) were observed in the alpine and subalpine habitats. A particular notice 
for the corncrake (Crex crex), that was seen in the meadows from the inferior limit 
of the studied area.

Because the aim of the project was to give a preliminary list of the species 
from the area, the breeding was not particularly envisaged. For the moment, 
we can say that 77 species (95.06%) are breeding species (Tab. 1): 30 (37.03% 
of all, Aquila chrysaetos, Tetrao urogallus, Crex crex, Strix uralensis, Picus canus, 
Dendrocopos leucotos, Picoides tridactylus, Lullula arborea, Ficedula albicollis, 
Ficedula parva, etc.) are probable breeding species and 47 (58.02% of all, Pernis 
apivorus, Falco peregrinus, Bonasa bonasia, Dryocopus martius, Lanius collurio, 
etc.) are confirmed breeding species. 4 species (4.94% of all) are nonbreeding 
species: Milvus migrans and Circus aeruginosus were observed in migration and 
Hirundo rustica and Passer domesticus were breeding species, but in the vicinity 
of the considered area. Some species, observed after July, 15 (Accipiter gentiles, 
Columba oenas, Glaucidium passerinum and Tychodroma muraria), are probable 
breeding species, too.

17 species (20.98% of all, Aquila chrysaetos, Pernis apivorus, Milvus migrans, 
Circus aeruginosus, Falco peregrinus, Tetrao urogallus, Bonasa bonasia, Crex crex, 
Strix uralensis, Picus canus, Dendrocopos leucotos, Picoides tridactylus, Dryocopus 
martius, Lullula arborea, Lanius collurio, Ficedula albicollis and Ficedula parva) 
are included in the Annex I of the Birds Directive. Except Milvus migrans and Circus 
aeruginosus, the rest are breeding species in the area. A paper on this theme was 
worked (Mestecăneanu et al., in press).

Table 1. The breeding status of the species observed between May 15 and July, 15, 2016 (cb 
– confirmed breeding species, pb – probable breeding species, nb – nonbreeding species).

No. Species Status of breeding

1. Aquila chrysaetos pb
2. Buteo buteo cb
3. Pernis apivorus cb
4. Accipiter nisus cb
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No. Species Status of breeding

5. Milvus migrans nb
6. Circus aeruginosus nb
7. Falco subbuteo pb
8. Falco peregrinus cb
9. Falco tinnunculus cb
10. Tetrao urogallus pb
11. Bonasa bonasia cb
12. Crex crex pb
13. Columba palumbus pb
14. Cuculus canorus pb
15. Strix aluco pb
16. Strix uralensis pb
17. Apus apus cb
18. Apus melba cb
19. Picus canus pb
20. Picus viridis pb
21. Dendrocopos major cb
22. Dendrocopos leucotos pb
23. Picoides tridactylus pb
24. Dryocopus martius cb
25. Alauda arvensis cb
26. Lullula arborea pb
27. Eremophila alpestris pb
28. Hirundo rustica nb
29. Delichon urbica cb
30. Anthus trivialis cb
31. Anthus spinoletta cb
32. Motacilla cinerea cb
33. Motacilla alba cb
34. Lanius collurio cb
35. Sturnus vulgaris pb
36. Garrulus glandarius cb
37. Nucifraga caryocatactes cb
38. Corvus corone cornix cb
39. Corvus corax cb
40. Cinclus cinclus cb
41. Troglodytes troglodytes cb
42. Prunella collaris cb
43. Prunella modularis pb
44. Sylvia borin pb
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No. Species Status of breeding

45. Sylvia atricapilla cb
46. Sylvia curruca pb
47. Phylloscopus collybita cb
48. Phylloscopus sibilatrix pb
49. Regulus regulus cb
50. Regulus ignicapillus pb
51. Ficedula albicollis pb
52. Ficedula parva pb
53. Oenanthe oenanthe cb
54. Phoenicurus phoenicurus pb
55. Phoenicurus ochruros cb
56. Erithacus rubecula cb
57. Turdus torquatus cb
58. Turdus merula cb
59. Turdus philomelos cb
60. Turdus viscivorus cb
61. Turdus pilaris pb
62. Parus palustris pb
63. Parus montanus cb
64. Parus cristatus cb
65. Parus caeruleus cb
66. Parus ater cb
67. Parus major cb
68. Aegithalos caudatus cb
69. Sitta europaea pb
70. Certhia familiaris cb
71. Passer domesticus nb
72. Fringilla coelebs cb
73. Pyrrhula pyrrhula cb
74. Coccothraustes coccothraustes cb
75. Serinus serinus pb
76. Carduelis chloris pb
77. Carduelis carduelis cb
78. Carduelis cannabina pb
79. Loxia curvirostra cb
80. Emberiza cia cb
81. Emberiza citrinella pb
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The confirmed breeding means the breeding of a species proven by discover-
ing the nest with eggs or chickens, the presence of adults with food in the beak 
and moving to the supposed place of the nest, the presence of unfledged juveniles 
or barely flying in a habitat characteristic of the species. The probable breeding is 
inferred by the presence of pairs in the characteristic biotope during the breeding 
period, nuptial display, territorial behaviour of the pair, intense song of the male 
in characteristic habitat (Munteanu et al., 2002). 

Many species can be seen as indicator species. Thus, it is known that the 
Dipper (Cinclus cinclus) and the Grey Wagtail (Motacilla cinerea) are indicators of 
the polluted water (Ormeron & Tzler, 1987, Sorace et al., 2002). Because they are 
in the top of the trophic pyramid, the diurnal raptors – the Golden Eagle (Aquila 
chrysaetos), the Common Buzard (Buteo buteo), the Honney Buzzard (Pernis 
apivorus), the Sparrowhawk (Accipiter nisus), the Hobby (Falco subbuteo), the 
Peregrine Falcon (Falco peregrinus), the Kestrel (Falco tinnunculus), etc. – can play 
an important role as bioindicators of a good quality of the habitats, including the 
lack of their pollution (cf. http://eol.org), like the nocturnal raptors (Strigidae), 
(Sheffield, 1997). In the boreal forests, the Red-breasted Flycatcher (Ficedula 
parva), the Pygmy Owl (Glaucidium passerinum) and the Three-toed Woodpecker 
(Picoides tridactylus) were found as indicators of the wood diversity (Pakkala et 
al., 2014). White-backed Woodpecker (Dendrocopos leucotos) is a good indica-
tor of the old forest of Beech (Cárcamo & Schwendtner, 2016). Some works also 
suggest the role of the Black Woodpecker (Dryocopus martius) as indicator of 
the old forests (Scherzinger, 1981, 1989; Pirovano et al., 2005). The Grey-headed 
Woodpecker (Picus canus) is a good indicator of the natural forests that reach the 
climax stage (Hindmarch & Kirby, 2002) and, generally, the Woodpeckers (Picidae) 
are good indicators for a sustainable management of the forests (Wübbenhorst 
& Südbeck, 2001). Equally, it is the case of the Flycatchers (Ficedula albicollis, 
Ficedula parva) (Paleit et al., 1998). The Capercaillie (Tetrao urogallus) is often 
considered as indicator for the old or mature forests of conifers (Storch, 1993, în 
Liukkonen-Anttila, 2001). A series of species were observed preponderantly on the 
wooded areas, covered with young vegetation (plantations or natural regenera-
tions), and, consequently, they can be considered, to a certain extent, as species 
indicator of the forest fragmentation: the Tree Pipit (Anthus trivialis), observed up 
to the upper limit of the wood, the Red-backed Shrike (Lanius collurio), observed 
in the lower limits, the Wren (Troglodytes troglodytes), identified, mainly, in the 
remains of the trees cutting, the Dunnock (Prunella modularis), seen in the conif-
erous and mixed forests, the Garden Warbler (Sylvia borin), identified chiefly in 
the dense vegetation, from the moist areas, the Blackcap (Sylvia atricapilla), the 
Lesser Whitethroat (Sylvia curruca), the Chiffchaff (Phylloscopus collybita), the 
Yellowhammer (Emberiza citrinella), the latter observed in the open broadleaf and 
mixed forests. They are also encountered at the skirts and in the terrains covered 
with bushes or thickets that grow on the place of the trees destroyed by wind. 
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The Hazel Grouse (Bonasa bonasia), the Nutcracker (Nucifraga caryocatactes), 
the Goldcrest (Regulus regulus), the Firecrest (Regulus ignicapillus), the Willow Tit 
(Parus montanus), the Crested Tit (Parus cristatus), the Coal Tit (Parus ater), the 
Bullfinch (Pyrrhula pyrrhula), the Common Crossbill (Loxia curvirostra) are species 
that breed in coniferous and mixed forests, the Barn Swallow (Hirundo rustica), 
the House Martin (Delichon urbica), the House sparrow (Passer domesticus), in set-
tlements, the Swift (Apus apus), the Alpine Swift (Apus melba), the Alpine accentor 
(Prunella collaris), the Black Redstart (Phoenicurus ochruros), recently adapted to 
the settlements, and the Wallcreeper (Tychodroma muraria), in rocky areas, the 
Corncrake (Crex crex), in moist meadows, etc. (Radu, 1984).

Conclusions
While our study about the birds from the Leaota Mountains was only a pre-

liminary work, we can say that the breeding avifauna from the investigated area 
is rich. Among the 81 species identified in the breeding season for the most of 
the birds, 77 were breeding species. Taking into consideration the investigated 
area, that excluded the habitats from the lower heights, the majority of the spe-
cies were observed in the forests and only a third of them were identified in the 
alpine and subalpine areas. A significant part of them (58.02%) we asserted to 
be confirmed breeding species in the area and some protected species from the 
Annex I of the Birds Directive (Pernis apivorus, Falco peregrinus, Bonasa bonasia, 
Dryocopus martius, Lanius collurio) are included here. Others (Aquila chrysaetos, 
Tetrao urogallus, Crex crex, Strix uralensis, Picus canus, Dendrocopos leucotos, 
Picoides tridactylus, Lullula arborea, Ficedula albicollis, Ficedula parva) are prob-
able breeding species or nonbreeding species (Milvus migrans and Circus aerugi-
nosus) so the total number of registered protected species from the Annex I of the 
Birds Directive is 17. Also, some species are indicators about the good quality of 
the habitats (Cinclus cinclus, Motacilla cinerea for the good quality of the streams, 
diurnal and nocturnal raptors for the absence of pollution in their habitats, peck-
ers for the high diversity of the forests, etc.). 

The big number of species recorded in the breeding season and the impor-
tant number of protected species suggest that the area of the Leaota Mountains 
is relevant from the ornithological point of view and the existent area of conserva-
tion must be extended.
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Abstract: Some aspects regarding the ecology of the birds observed on the 
Zigoneni dam basin from ROSPA0062 – The dam basins from the Argeş River 
were presented in this paper. The dynamics of the species and strengths, the 
similarity from the ornithological point of view between the Zigoneni basin and 
the other reservoirs of the protected area, and some ecological indexes were 
used to express the relation between the species and between the coenoses. It 
was stated that Anseriformes was the most important order in the avicoenose 
and Anas platyrhynchos, Anas crecca, Aythya fuligula and Fulica atra the most 
important species as regards the number of individuals. Also, it resulted that 
in the autumnal and hiemal seasons there was the maximum concentration of 
birds, the peak being in September. Regarding the number of species, the high-
est one was in October, respectively in May, for the species dependent on wet-
lands. Some discussions about the efficiency of the method of monitoring were 
also made. 
Keywords: Zigoneni reservoir, birds, Argeş, Romania.

Introduction
Because the artificial water reservoirs can be important oases for many 

species of birds, as they can find here along the year propitious conditions for 
breeding, feeding and/or resting, though they are bellow the natural lakes from 
the biodiversity point of view (Munteanu, 1978), especially in the breeding season 
(Munteanu & Mătieş, 1983), the dam basins from the Argeş River became subject 
of ornithological studies immediately after their construction. The most of the 
published papers were centered on the avifauna of the area between Vâlcele and 
Goleşti (Gava, 1997, Gava et al., 2007, Conete, 2011, Mestecăneanu & Gava, 2015, 
Mestecăneanu & Gava, 2016, etc.), and only a few of them treated the birds from 
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other basins, i. e. Vidraru, from Argeş River (Petrescu, 2005), and Râuşoru, from 
Râul Doamnei (Alexiu & Mestecăneanu, 2008, Mestecăneanu, 2008), the main 
tributary of the Argeş River from its upper hydrographical basin.

The Zigoneni dam basin has not been taken into consideration adequately 
so far from an ornithological viewpoint and the present paper is just the second 
about its avifauna (Mestecăneanu, 2019).

Material and methods
The Zigoneni dam reservoir is situated at ca. 6 km South of Curtea de Argeş, 

near the village of Zigoneni. It was built on the Argeş River in 1973. Through the 
Government Decision no. 1284/2007 (https://lege5.ro/Gratuit/geydknbwgi/), 
together with Vâlcele, Budeasa, Bascov, Piteşti and Goleşti dam basins from 
downstream, constitutes ROSPA0062 The Dam Basins of the Argeş River („Lacurile 
de acumulare de pe Argeş” – in Romanian), a special protection area for avifauna, 
part of the European ecological network Natura 2000 (Fig. 1). Regarding its aquatic 
surface of 165 ha, it is a relatively small lake by comparison with the others from 
the area (Vâlcele – 429 ha, Budeasa – 413 ha, Bascov – 140 ha, Piteşti – 122 ha and 
Goleşti – 680 ha), cf. Plan of Management of the ROSPA0062 (http://www.mme-
diu.ro). It is 379 m sea level altitude (cf. Google Earth) and is placed between the 
Cotmeana Plateau, in the West, and the Argeş Hills, in the East. Generally, these 
are covered with broadleaved forests of Fagus sylvatica L., Carpinus betulus L., 

Quercus robur L., Quercus 
petraea (Mattuschka) 
Liebl., as well as with fruit 
trees orchards and pas-
tures. The nearby meadow, 
cultivated with corn and 
fodder plants, separates 
the basin from the settle-
ments. Vestiges of an old 
park, populated with alder 
(Alnus spp.), willow (Salix 
spp.) and poplar trees 
(Populus spp.), there are 
on the right bank, and the 
common reed (Phragmites 
australis  (Cav.) Trin. ex 

Steud.) and the bulrush (Typha spp. L.), interspersed with thickets of wetland 
trees grow to the lake end found in full process of silting. On the left side a belt 
road goes along a concrete shore that has no vegetation (Fig. 2).

The fish fauna gathers elements from the interference between Thymallus 

Fig. 1. The map of the ROSPA0062, marked with 
red contour (by http://natura2000.eea.europa.eu/

Natura2000/SDF.aspx?site = ROSPA0062, modified)
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thymallus Linneus, 1758 and Barbus meridionalis petenyi Heckel, 1852 area and 
Chondrostoma nasus (Linneus, 1758) area (Bănărăscu, 1964). 

Fig. 2. The aerial view of the Zigoneni Reservoir protected area, 
marked with red contour, and its vicinities (by http://biodiversitate.

mmediu.ro/rio/natura2000/map/#site = ROSPA0062)

The climate of the area is temperate continental with hilly influences. The 
yearly average temperature of the air is 9.5 °C, meaning that it is warmer with 
almost 1 °C than 50 years ago, and the yearly average quantity of precipitation 
is 495.7 mm, lesser ca. 6 mm than 50 years ago (Barco & Nedelcu, 1974, http://
apmag-old.anpm.ro/).

The itinerary method was used. A good visibility track was established on the 
cement shore on the left side. It was covered once a month, and thus the whole 
aquatic area from the dam to the lake end was surveyed. While the attention 
was focussed on the water species, all birds were counted, including the ones 
from the roamed shore and afferent vegetation. Avoiding the double counting, 
the flying individuals were numbered, too. The regular field trips were performed 
between May 15, 2013 and April 15, 2014, but, actually, the period of monitoring 
started in November, 2012, when some observations from the right bank and from 
the upper area were added to those made from the left shore. In this case, there 
were one ore more sessions of work a month.
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The systematic norms are compatible with the Hamlyn Guide (Bruun et al., 
1999). The following time division was used for the ecological seasons: March – 
April, for prevernal, May – June 14, for vernal, June 15 – July, for estival, August – 
September 14, for serotinal, September 15 – October, for autumnal and November 
– February, for hiemal (Munteanu, 2000).

Results and discussions
During one year of observations, 104 species of birds represented by 10,243 

individuals were registered from the left shore. By comparison with the avi-
fauna of the other dam basins from the protected area, having similar condi-
tions (Mestecăneanu & Gava, 2016), it results that, though its surface is relatively 
small and it is the first dam upstream, a large diversity of birds can be found 
at Zigoneni reservoir: it is the richest regarding the number of species, before 
Goleşti dam basin (with 91 species), being the fourth as number of individuals, 
between Budeasa (with 10,652 individuals) and Vâlcele (with 9,041 individuals). 
The medium overall rank of silting – 44%, in 2011 (Marcu, 2014) – which permitted 
the vegetation to occupy significant areas toward the end of the lake and which 
created favorable habitats for birds of diverse trophic niches, can be the major 
element that led to this state of facts. Also, the moderate anthropogenic impact 
allowed this diversity, though the basin is situated near the human settlements 
and, occasionally, the poaching (from boat or from shore) is practiced here (Fig. 3). 
Enlarging the period of monitoring to a year and six months (from November 15, 
2012 to May 15, 2013, a field trip a month), 10 species were extra observed from the 
left shore, so the list enlarged to 114 species and 15,697 individuals. It means an 
increase of 9.61% in six month of the total number of species and an increase of 
53.24% of the total number of individuals. Considering the period of six months 
November 2012 – April 2013 (with 64 species and 5,454 individuals) and the same 
period from 2013 – 2014 (with 61 species and 5,045 individuals), the increase of 
the total number of species was 29.68% and the increase of the total number of 
individuals was 92.50%. Adding all observations from the whole period of survey, 
the number of species reached 129 (Table 1) and the number of individuals got to 
16,495, which means that the increase was 13.15% for the number of species and 
5.08% for the number of individuals.

Viewing only the species dependent on wetlands, the number of species 
recorded during the year of observations was 46 (44.23% of all species identified 
in this period) and the number of individuals, 9,164 (89.46% of all individuals reg-
istered in this period). It means that Zigoneni was on the second place as number 
of species, after Goleşti (with 53 species), and on the fourth place, as number of 
individuals, between Budeasa (10,169 individuals) and Vâlcele (8,370 individuals) 
among the reservoirs from the protected areas. In a year and six months (a trip a 
month, observations from the left shore), the number of species increased with 
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15.21%, to 53, and the number of individuals increased with 55.92%, to 14,289, 
which means 46.49%, respectively 91.03% of the total number of species, respec-
tively individuals. As in the case of all species, tacking into account the period 
November 2012 – April 2013 (with 36 species and 5,125 individuals) and the same 
interval from 2013 – 2014 (with 25 species and 4,647 individuals), the increase of 
the total number of species was of 11.11% and the increase of the total number of 
individuals was of 90.67%. Summing up all the observations performed between 
November 2012 and April 2014, the number of species dependent on wetlands 
was 54 (Table 1) and the number of individuals was 14,698, which represent 
41.86% from the total number of species and 89.10% from the total number of 
individuals. It corresponds to an increase of 1.88% of the number of species and 
to an increase of 2.86% of the number of individuals. 

Table 1. The species of birds observed on Zigoneni during 2012–2014
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Ord. Gaviiformes
1 Gavia stellata* + 1 1 1 Wv

Ord. Podicipediformes

2 Podiceps cristatus* + + + + + + + + + + + + 135 203 212 Sv, 
Rw

Fig. 3. Poachers on the Zigoneni dam basin
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3 Podiceps grisegena* + 3 3 3 Sv
4 Podiceps nigricollis* + + 12 15 19 Pm

5 Tachybaptus rufi-
collis* + + + + + + + + + 55 150 150 Sv, 

Rw
Ord. Pelecaniformes

6 Phalacrocorax 
carbo* + + + + + + + + 66 173 173 Sv, 

Rw

7 Phalacrocorax pyg-
meus* + + + + 9 27 27 Sv, 

Rw
Ord. Ciconiiformes

8 Ixobrychus minu-
tus* + 1 1 1 Sv

9 Egretta garzetta* + + + 5 13 18 Sv
10 Egretta alba* + + + 7 31 31 Sv
11 Ardeola ralloides* + 1 1 1 Sv

12 Ardea cinerea* + + + + + + + + 23 57 60 Sv, 
Rw

13 Nycticorax nycti-
corax* + + + 11 21 37 Sv

14 Ciconia ciconia* + 2 5 5 Sv
15 Ciconia nigra* + 1 1 3 Sv

Ord. Anseriformes
16 Cygnus olor* + + + + + + + + + 137 225 227 Pm
17 Cygnus cygnus* + + 6 11 11 Wv

18 Anas platyrhyn-
chos* + + + + + + + + + + + + 1175 2932 3008 Pm, 

Wv
19 Anas strepera* + + 12 12 15 Sv

20 Anas penelope* + + 30 65 65 Pv, 
Wv

21 Anas querquedula* + + + + + + 95 110 119 Sv, 
Pv

22 Anas crecca* + + + + + + + + + + + 1863 2443 2450
Pv, 
Wv, 
Sv

23 Anas clypeata* + + + + + 52 52 52 Pv, 
Sv

24 Aythya marila* + 2 2 2 Wv

25 Aythya fuligula* + + + + + + + + + + + + 1813 2425 2459 Wv, 
Sv
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26 Aythya ferina* + + + + + + + + + + + 709 1149 1170 Pm

27 Aythya nyroca* + + + + + 28 28 28 Sv, 
Rw

28 Bucephala clan-
gula* + + + + + + 229 468 468 Wv

Ord. Falconiformes
29 Haliaeetus albicilla* 0 1 1 Pm
30 Buteo buteo + + + + + + + + 11 16 16 Pm
31 Accipiter gentilis + 1 1 1 R

32 Accipiter nisus + 1 3 3 R, 
Wv

33 Milvus migrans + 1 1 1 Sv

34 Circus aeruginosus* 0 2 2 Sv, 
Rw

35 Circus cyaneus + 1 1 1 Wv
36 Falco tinnunculus 0 0 1 Pm

Ord. Galliformes
37 Perdix perdix + 8 8 8 R
38 Phasianus colchicus + + + + 5 17 22 R
39 Coturnix coturnix 0 2 2 Sv

Ord. Gruiformes

40 Gallinula chloro-
pus* + 2 5 10 Sv

41 Fulica atra* + + + + + + + + + + + + 2236 3048 3076 Pm
Ord. Charadriiformes

42 Vanellus vanellus* 0 6 6 Sv
43 Charadrius dubius* 0 0 7 Sv
44 Calidris alpina* 0 3 3 Pv
45 Calidris ferruginea* + 1 1 1 Pv
46 Actitis hypoleucos* + + + 10 11 14 Sv
47 Tringa ochropus* 0 2 2 Pv
48 Tringa glareola* 0 4 4 Pv
49 Tringa nebularia* + 1 1 5 Pv

50 Recurvirostra 
avosetta* 0 2 2 Sv

51 Himantopus himan-
topus* + 1 3 3 Sv
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52
Larus argentatus
(sspp. cachinnans 
and michahellis)*

+ + + + + + + + + + + 201 370 384 R

53 Larus canus* + 3 23 23 Wv
54 Larus ridibundus* + + + + + 152 170 175 Pm

55 Larus minutus* + 1 1 1 Pv, 
?Sv

56 Chlidonias hybri-
dus* + 1 1 13 Sv

Ord. Columbiformes

57 Columba palumbus + + + + 9 9 13 Sv, 
Rw

58 Streptopelia turtur 0 0 3 Sv

59 Streptopelia deca-
octo 0 2 5 R

Ord. Cuculiformes
60 Cuculus canorus + + 2 4 8 Sv

Ord. Strigiformes
61 Otus scops 0 0 2 Sv

Ord. Apodiformes
62 Apus apus + 6 6 6 Sv

Ord. Coraciiformes
63 Alcedo atthis* + + + 4 4 9 Pm
64 Merops apiaster 0 0 5 Sv
65 Upupa epops 0 2 2 Sv

Ord. Piciformes
66 Picus viridis + + + 3 3 3 R
67 Picus canus + + 2 2 2 R
68 Dendrocopos major + + + + + 8 8 13 R

69 Dendrocopos me-
dius + 1 1 2 R

70 Dendrocopos minor 0 2 2 R
Ord. Passeriformes

71 Galerida cristata + + + + + 8 8 8 R
72 Alauda arvensis + + + 5 5 6 Pm
73 Riparia riparia + + + + 63 70 71 Sv
74 Hirundo rustica + + + + + + 108 146 167 Sv
75 Delichon urbica + + + + + + 98 110 115 Sv
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76 Anthus trivialis + 3 3 3 Sv

77 Anthus pratensis + 2 2 2 Pv, 
Sv

78 Anthus campestris 0 1 1 Sv
79 Anthus spinoletta + + + + + + 91 92 92 Sv
80 Motacilla flava + + + + + 19 44 53 Sv
81 Motacilla alba + + + + + + + + 93 120 122 Sv
82 Lanius collurio + + 3 3 6 Sv
83 Lanius minor + 1 1 1 Sv

84 Lanius excubitor + + + + + + 9 11 11 Pm, 
Wv

85 Oriolus oriolus 0 0 14 Sv
86 Sturnus vulgaris + + + + + + + 121 161 250 Pm
87 Garrulus glandarius + + + + 8 11 16 R
88 Pica pica + + + + + + + + + + + + 52 94 123 R

89 Corvus corone 
cornix + + + + + + + + 17 23 24 R

90 Corvus corax + + + + + + + 10 15 15 R

91 Prunella modularis + 2 2 2 Sv, 
Rw

92 Locustella luscini-
oides* + + 3 3 8 Sv

93 Acrocephalus 
schoenobaenus* + + + 3 7 10 Sv

94 Acrocephalus palus-
tris* + + + + + 47 47 79 Sv

95 Acrocephalus scir-
paceus* + + + 4 6 12 Sv

96 Acrocephalus arun-
dinaceus* + + 2 7 20 Sv

97 Sylvia borin + 1 1 4 Sv
98 Sylvia atricapilla + 1 1 7 Sv
99 Sylvia communis + + 2 3 4 Sv
100 Sylvia curruca + 2 5 10 Sv

101 Phylloscopus col-
lybita + + 10 11 17 Sv

102 Phylloscopus tro-
chilus + 5 5 5 Pv, 

Sv
103 Saxicola rubetra + 1 1 7 Sv
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104 Saxicola torquata + + + + + 22 22 23 Sv

105 Phoenicurus ochru-
ros 0 0 1 Sv

106 Erithacus rubecula + 1 1 3 Sv, 
Rw

107 Luscinia megarhyn-
chos 0 0 1 Sv

108 Turdus merula + + 2 10 10 Pm
109 Turdus philomelos 0 0 4 Sv

110 Turdus pilaris + 1 1 2 Pm, 
Wv

111 Parus palustris 0 0 1 R
112 Parus lugubris + 1 1 1 R
113 Parus caeruleus + + 7 7 18 R
114 Parus ater + 4 4 11 R
115 Parus major + + + + + 7 12 29 R

116 Aegithalos cau-
datus + 2 2 2 R

117 Sitta europaea 0 0 1 R
118 Passer domesticus + + 12 12 24 R
119 Passer montanus + + + + + + 114 154 161 R
120 Fringilla coelebs + + + + 9 12 13 Pm

121 Coccothraustes coc-
cothraustes 0 0 2 R

122 Serinus serinus 0 0 1 Sv
123 Carduelis chloris + + + + + 15 15 15 R

124 Carduelis spinus + + + 21 46 46 Pm, 
Wv

125 Carduelis carduelis + + + 14 44 45 R, 
Wv

126 Carduelis canna-
bina + + + + 14 24 24 Pm

127 Emberiza schoeni-
clus* + + + + + 9 11 13 Pm

128 Miliaria calandra + + 2 2 3 Pm
129 Emberiza citrinella + + + 37 79 79 R

Legend: * – species dependent on wetlands; ** – observations from the left shore, a field monthly 
trip; *** – all observations; + – presence; R – resident, Sv – summer visitor, Wv – winter visitor, Rw – 
rare during winter, Pv – passage visitor, Pm – partial migrant, ? – uncertain.



Ornithological observations on the Zigoneni Dam Basin (Argeş County, Romania)  |  127 

The lowest number of species was recorded in December (and January), 
in the middle of the hiemal period. Generally, it increased till May, decreased 
slowly in June and July, and increased again in August. An evident decrease was 
in September, followed by an increase to the maximum from October. It was a 
different situation by comparison to the one of downstream dam basins, where 
December was the poorest month as number of species, too, but August, the rich-
est (Mestecăneanu & Gava, 2016). Also, regarding the number of individuals, a dis-
tinct situation was noted: the maximum was not in February, like in the case of 
the downstream dam basins, but in September, a month characterized, here, by 
a relatively small number of species. May and July (April and June, on the other 
dam basins together) were the months with small number of individuals (but rich 
in species), and, surprisingly, April and December. February, March, August and 
October (the richest as number of species) registered relatively small numbers of 
individuals, while January and November were better represented. The monthly 
variation of the number of individuals of the species dependent on wetlands was 
very similar with the one from the overall level. Instead, the dynamics of the num-
ber of species was obviously different, with the main maximum in May, and the 
secondary one in August. In October, there was an important number of species, 
too. In the months of the hiemal season, the number of species was small (the 
minimum, in February), like in the case of the prevernal season, and, in the breed-
ing period, the number of species was above the mean of the year. Comparatively 
with the situation of all basins from downstream, the clearest differences were 
recorded in the months of the main maximum, i.e. August, for the number of 
species, and February, for the number of individuals, and of the main minimum 
respectively, which was in that case in October, for the number of species, and in 
May, for the number of individuals (Table 2).

As it will be shown later, the phenology of the species was the principal fac-
tor that influenced on large scale the dynamics of the species, as well as the loca-
tion of each dam basin relate to the main routes of migration from the region 
(the Olt and Rucăr – Bran Corridors). Other aspects, like the food availability in 
relation with the particular climatic traits of each reservoir, the changes of habi-
tats, the issues of nestlings, and the negative human activities were also respon-
sible in a lower or higher extent for these dynamics. Also, it is worth to mention 
the poaching – 2 hunters in a fast boat (Fig. 3), chasing especially ducks and mak-
ing them fly in various directions, and a hunter shooting from the shore, found 
in September, and the fishing – 12 fishermen, observed in January, 4 fishermen 
in September, 4 in November, and 1 fisherman, in July. The freezing of the water 
is important, too, but, unlike the other basins, it was not noticed on Zigoneni in 
the period of study. 
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Table 2. The monthly variation of the number of species and individuals, during May 15, 
2013 – April 15, 2014
Month I II III IV V VI VII VIII IX X XI XII
No. species 22 28 25 37 39 37 38 40 27 44 33 21
No. individuals 1141 861 792 454 209 203 352 844 2619 971 1354 443
No. species* 16 12 13 14 24 18 19 21 17 19 16 14
No. individuals* 1116 771 738 363 149 115 197 689 2534 833 1238 421

Legend: * – species dependent on wetlands.

The 129 species observed between 2012 and 2014 belong to 16 orders: 
Gaviiformes (1 species, 0.77%), Podicipediformes (4 species, 3.10%), 
Pelecaniformes (2 species, 1.55%), Ciconiiformes (8 species, 6.20%), Anseriformes 
(13 species, 10.07%), Falconiformes (8 species, 6.20%), Galliformes (3 species, 
2.32%), Gruiformes (2 species, 1.55%), Charadriiformes (15 species, 11.62%), 
Columbiformes (3 species, 2.32%), Cuculiformes (1 species, 0.77%), Strigiformes (1 
species, 0.77%), Apodiformes (1 species, 0.77%), Coraciiformes (3 species, 2.32%), 
Piciformes (5 species, 3.87%), and Passeriformes (59 species, 45.73%). All species 
of Gaviiformes, Podicipediformes, Pelecaniformes, Ciconiiformes, Anseriformes, 
Gruiformes, and Charadriiformes, 2 species (1.55% of all) of Falconiformes, 1 spe-
cies (0.77% of all) of Coraciiformes, and 6 species (4.65% of all) of Passeriformes 
are dependent on wetlands. Instead, the 104 species observed in a year of sur-
vey belong to 15 orders: Gaviiformes (1 species, 0.96%), Podicipediformes (4 spe-
cies, 3.84%), Pelecaniformes (2 species, 1.92%), Ciconiiformes (8 species, 7.69%), 
Anseriformes (13 species, 12.05%), Falconiformes (5 species, 4.80%), Galliformes 
(2 species, 1.92%), Gruiformes (2 species, 1.92%), Charadriiformes (9 species, 
8.65%), Columbiformes (1 species, 0.96%), Cuculiformes (1 species, 0.96%), 
Apodiformes (1 species, 0.96%), Coraciiformes (1 species, 0.96%), Piciformes (4 
species, 3.84%), and Passeriformes (50 species, 48.07%). In this case, all species 
of Gaviiformes, Podicipediformes, Pelecaniformes, Ciconiiformes, Anseriformes, 
Gruiformes, Charadriiformes and Coraciiformes and 6 species (5.76% of all) of 
Passeriformes are dependent on wetlands (Table 1).

From the phenology point of view, 62 species (48.06%) are exclusively sum-
mer visitors or preponderantly summer visitors, 29 species (22.48%) are exclu-
sively residents or preponderantly residents, 20 species (15.15%) are exclusively 
partial migrant or preponderantly partial migrant, 11 species (8.53%) are exclu-
sively passage visitors or preponderantly passage visitors and 7 species (5.43%) 
are exclusively winter visitors or preponderantly winter visitors (Table 1). The 
situation is almost similar when only the species observed in the year of study 
are taken into consideration (Fig. 4). About the species dependent on wetlands 
observed during the same period, the proportions are different: the summer visi-
tors are the most numerous (25 species, 54.35%); they are followed by the partial 
migrants (8 species, 17.39%), the passage visitors and the winter visitors (each 
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with 6 species and 13.04%). The residents are the poorest: 1 species (2.17%) – 
Larus argentatus, latterly splits in L. cachinnans and L. michahellis (Swensson et 
al., 2017).

18; 
17.31%

8; 7.69%

24; 
23.08%

47; 
45.19%

7; 6.73%

Pm Pv R Sv Wv

Fig. 4. The distribution of species observed during a year of 
observations by the main phenological categories

(Pm – exclusively partial migrant or preponderantly partial migrant, 
Pv – exclusively passage visitors or preponderantly passage visitors, 

R – exclusively residents or preponderantly residents, Sv – exclusively summer visitors or 
preponderantly summer visitors, Wv – exclusively winter visitors or preponderantly winter visitors)

About the similarity (based on one year of monitoring), the Zigoneni dam 
basin showed the highest similarity with the Piteşti reservoir, by Jaccard Index, 
and with the Vâlcele reservoir, by the Bray-Curtis Index. The lowest similarities 
were with the Bascov reservoir, regardless the index taken into consideration or 
the fact that the species are dependent on wetlands or not (Table 3). The Jaccard 
index is based on the presence/absence of the species in the samples and the 
Bray–Curtis index takes into account the presence/absence of the species in the 
samples and their number of individuals (Gomoiu & Skolka, 2001). It must be 
pointed out that Piteşti and Bascov are the smallest among the reservoirs (some-
thing smaller than Zigoneni), while the other basins have areas at least double 
as Zigoneni. Also, Zigoneni is the most upstream among the reservoirs (followed 
by Vâlcele) and Bascov and Piteşti are situated downstream by comparison. As 
a result, in this case, the dimensions and the position on the Argeş River course 
were lesser important than the morphology of the silting (that establishes the 
types of habitats and areas covered by them) and the general anthropogenic 
pressure manifested on each of them. 

Table 3. The indexes of similarity from the ornithologic point of view between Zigoneni 
and the other reservoirs of the protected area
Reservoir Vâlcele Budeasa Bascov Piteşti Goleşti
Similarity by Jaccard 52.25 42.60 26.78 57.02 48.85



130   |  MeStecăneanu aDrian1, MeStecăneanu Florin2

Reservoir Vâlcele Budeasa Bascov Piteşti Goleşti
Similarity by Bray-Curtis 58.72 52.62 22.19 41.93 33.91
Similarity by Jaccard* 50.00 50.98 38.00 67.30 54.68
Similarity by Bray-Curtis* 58.50 54.02 22.67 43.35 33.54

Legend: * – species dependent on wetlands.

The Shanon-Wiener ecological diversity has values between 1.93 (in prever-
nal) and 3.12 (in estival) and the Simpson ecological diversity, between 3.59 (in pre-
vernal) and 16.71 (in estival). For the whole year, they were 2.57, respectively 7.56. 
The evenness was the lowest in prevernal (0.51, respectively 0.08) and the highest 
in estival and serotinal (0.79 and 0.78, respectively 0.29). For the whole interval, it 
was 0.55, respectively 0.07 (Table 4). About the species dependent on wetlands, 
the values of Shanon-Wiener and Simpson ecological indexes of diversities were 
lower and had the minimums and maximums in the same seasons as for all spe-
cies. For the whole year, the figures were lower, too (2.13, respectively 6.08). The 
values of evenness were higher per ensemble (0.56, respectively 0.13), while they 
were lower in prevernal, vernal and estival or higher in serotinal, autumnal and 
hiemal, for Shanon–Wiener evenness, or always higher, for the Simpson even-
ness. In both situations, the minimums were in prevernal (0.50, respectively 0.16) 
and the maximums, in serotinal (0.79, respectively 0.39) (Table 5). The differences 
of values are due to the fact that the Shannon-Wiener index takes into consider-
ation mainly the rare species in the samples, while the Simpson index takes into 
consideration mainly the common species in the sample (Iordache, 2006). A high 
diversity shows a high stability in ecosystem (Ion, 2007). Regarding the evenness, 
it is maximal when all species are represented by the same number of individuals 
(Gomoiu & Skolka, 2001).

Table 4. The ecological diversity and the evenness of the avifauna

Period
Shanon 

Wiener in-
dex

Hsmax

Shanon 
Wiener eve-

ness

Simpson in-
dex (1/λ) S Simpson 

eveness

All year 2.57 4.64 0.55 7.56 105.05 0.07
Prevernal 1.93 3.78 0.51 3.59 45.57 0.08
Vernal 2.73 3.66 0.74 9.16 47.71 0.19
Estival 3.12 3.97 0.79 16.71 58.49 0.29
Serotinal 2.87 3.69 0.78 12.10 41.94 0.29
Autumnal 2.12 3.99 0.53 5.41 54.80 0.10
Hiemal 2.26 3.85 0.59 6.45 47.57 0.14

About the constancy, the majority of the species were occasional (59.62%, 
respectively 58.70%), while the least were euconstant (7.69%), respectively con-
stant (8.70%) (Fig. 5). Regarding the dominancy, the most were the subrecedent 
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species (88.46%, respectively 78.26%), while the other categories were poorly (the 
recedent and eudominant species) and very poorly represented (the subdomi-
nant and dominant species) (Fig. 6). The same thing can be said about the Dzuba 
index of ecological signification concerning the subrecedent species. Generally, 
the other clusters had low weight meaning that there was only a small group of 
species that was important in the ecosystem from this point of view (Fig. 7). It 
is interesting that all eudominant (Anas platyrhynchos, Anas crecca, Aythya ful-
igula and Fulica atra) and dominant (Aythya ferina) species were constant, while 
all constant and euconstant species belong to all categories of dominancy (Table 
6). Fulica atra, Anas platyrhynchos and Aythya ferina are considered in Romania 
as partial migrants, Anas crecca, as mainly passage visitor, and Aythya fuligula 
as principal winter visitor. Also, at the general level, all euconstant species were 
dependent on wetlands, with an exception, Pica pica, a resident species, and all 
subdominant, dominant and eudominant species were dependent on wetlands. 

Table 5. The ecological diversity and the evenness of the avifauna dependent on wetlands

Period
Shanon 

Wiener in-
dex

Hsmax

Shanon 
Wiener eve-

ness

Simpson in-
dex (1/λ) S Simpson eve-

ness

All year 2.13 3.83 0.56 6.08 46.22 0.13
Prevernal 1.42 2.83 0.50 2.82 17.25 0.16
Vernal 2.21 3.18 0.69 5.55 28.41 0.20
Estival 2.48 3.22 0.77 9.18 27.09 0.34
Serotinal 2.40 3.04 0.79 8.49 21.62 0.39
Autumnal 1.82 3.14 0.58 4.77 23.15 0.21
Hiemal 1.99 3.14 0.63 5.64 23.14 0.24

Table 6. The species of birds observed on Zigoneni and some ecological indices of the 
species observed between May 15, 2013 and April 15, 2014

Species

Cl
as

s o
f 

co
ns

ta
nc

y
Cl

as
s o

f 
do

m
in

an
cy

Cl
as

s o
f D

zu
ba

 
in

de
x 

Cl
as

s o
f 

do
m

in
an

cy
*

Cl
as

s o
f D

zu
ba

 
in

de
x*

Remarks

Gavia stellata* C1 D1 W1 D1 W1 1 i., 10.XI.2013
Podiceps cristatus* C4 D2 W3 D2 W1
Podiceps grisegena* C1 D1 W1 D1 W1 3 i., 18.VIII.2013
Podiceps nigricollis* C1 D1 W1 D1 W1
Tachybaptus ruficollis* C3 D1 W2 D1 W1
Phalacrocorax carbo* C3 D1 W2 D1 W1
Phalacrocorax pygmeus* C2 D1 W1 D1 W1
Ixobrychus minutus* C1 D1 W1 D1 W1 1 i., 13.VII.2013
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Egretta garzetta* C1 D1 W1 D1 W1
Egretta alba* C1 D1 W1 D1 W1
Ardeola ralloides* C1 D1 W1 D1 W1 1 i., 21.V.2013
Ardea cinerea* C3 D1 W2 D1 W1
Nycticorax nycticorax* C1 D1 W1 D1 W1
Ciconia ciconia* C1 D1 W1 D1 W1
Ciconia nigra* C1 D1 W1 D1 W1
Cygnus olor* C3 D2 W3 D2 W1
Cygnus cygnus* C1 D1 W1 D1 W1
Anas platyrhynchos* C4 D5 W5 D5 W3
Anas strepera* C1 D1 W1 D1 W1
Anas penelope* C1 D1 W1 D1 W1
Anas querquedula* C2 D1 W2 D1 W1
Anas crecca* C4 D5 W5 D5 W3
Anas clypeata* C2 D1 W2 D1 W1
Aythya marila* C1 D1 W1 D1 W1 2 i., 20.X.2013
Aythya fuligula* C4 D5 W5 D5 W3
Aythya ferina* C4 D4 W4 D4 W2
Aythya nyroca* C2 D1 W2 D1 W1
Bucephala clangula* C2 D3 W3 D3 W1
Haliaeetus albicilla* 1 i., 26.II.2013
Buteo buteo C3 D1 W1
Accipiter gentilis C1 D1 W1 1 i., 18.VIII.2013

Accipiter nisus C1 D1 W1 2 i., 26.II.2013 and 1 i., 
13.VII.2013

Milvus migrans C1 D1 W1 1 i., 13.IV.2014
Circus aeruginosus* 2 i., 27.IV.2013
Circus cyaneus C1 D1 W1 1 i., 20.X.2013
Falco tinnunculus 1 i., 4.V.2013
Perdix perdix C1 D1 W1 8 i., 16.II.2014
Phasianus colchicus C2 D1 W1
Coturnix coturnix 2 i., 30.V.2013
Gallinula chloropus* C1 D1 W1 D1 W1
Fulica atra* C4 D5 W5 D5 W4
Vanellus vanellus* 6 i., 27.IV.2013
Charadrius dubius*
Calidris alpina* 3 i., 27.IV.2013
Calidris ferruginea* C1 D1 W1 D1 W1 1 i., 21.V.2013
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Actitis hypoleucos* C1 D1 W1 D1 W1 2 i., 31.III.2013
Tringa ochropus*

Tringa glareola* 2 i., 27.IV.2013 and 
2 i., 30.V.2013

Tringa nebularia* C1 D1 W1 D1 W1 4 i., 4.V.2013 and 1 i., 
21.V.2013

Recurvirostra avosetta* 2 i., 27.IV.2013

Himantopus himantopus* C1 D1 W1 D1 W1 2 i., 27.IV.2013 and 
1 i., 21.V.2013

Larus argentatus*
(sspp. cachinnans and michahellis) C4 D2 W3 D1 W1

Larus canus* C1 D1 W1 D3 W1
Larus ridibundus* C2 D2 W2 D1 W1
Larus minutus* C1 D1 W1 D2 W1 1 i., 13.VII.2013
Chlidonias hybridus* C1 D1 W1 D1 W1
Columba palumbus C2 D1 W1
Streptopelia turtur
Streptopelia decaocto
Cuculus canorus C1 D1 W1

Otus scops 1 i., 4.V.2013 and 1 i., 
13.VII.2013

Apus apus C1 D1 W1 6 i., 13.VII.2013
Alcedo atthis* C1 D1 W1 D1 W1
Merops apiaster 5 i., 4.V.2013
Upupa epops 2 i., 31.III.2013
Picus viridis C1 D1 W1

Picus canus C1 D1 W1 1 i., 19.I.2013 and 1 i., 
13.IV.2014

Dendrocopos major C2 D1 W1

Dendrocopos medius C1 D1 W1 1 i., 16.VI.2013 and 1 i., 
10.XI.2013

Dendrocopos minor 2 i., 27.IV.2013
Galerida cristata C2 D1 W1
Alauda arvensis C1 D1 W1
Riparia riparia C2 D1 W2
Hirundo rustica C2 D1 W2
Delichon urbica C2 D1 W2
Anthus trivialis C1 D1 W1 3 i., 22.IX.2013
Anthus pratensis C1 D1 W1 2 i., 20.X.2013
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Anthus campestris 1 i., 30.V.2013
Anthus spinoletta C2 D1 W2
Motacilla flava C2 D1 W1
Motacilla alba C3 D1 W2
Lanius collurio C1 D1 W1
Lanius minor C1 D1 W1 1 i., 21.V.2013
Lanius excubitor C2 D1 W1
Oriolus oriolus
Sturnus vulgaris C3 D2 W2
Garrulus glandarius C2 D1 W1
Pica pica C4 D1 W2
Corvus corone cornix C3 D1 W2
Corvus corax C3 D1 W1
Prunella modularis C1 D1 W1 2 i., 20.X.2013
Locustella luscinioides* C1 D1 W1 D1 W1
Acrocephalus schoenobaenus* C1 D1 W1 D1 W1
Acrocephalus palustris* C2 D1 W2 D1 W1
Acrocephalus scirpaceus* C1 D1 W1 D1 W1
Acrocephalus arundinaceus* C1 D1 W1 D1 W1
Sylvia borin C1 D1 W1
Sylvia atricapilla C1 D1 W1
Sylvia communis C1 D1 W1
Sylvia curruca C1 D1 W1
Phylloscopus collybita C1 D1 W1
Phylloscopus trochilus C1 D1 W1 5 i., 18.VIII.2013

Saxicola rubetra C1 D1 W1 6 i., 4.V.2013 and 1 i., 
13.IV.2014

Saxicola torquata C2 D1 W1
Phoenicurus ochruros 1 i., 4.V.2013
Erithacus rubecula C1 D1 W1
Luscinia megarhynchos 1 i., 4.V.2013
Turdus merula C1 D1 W1
Turdus philomelos

Turdus pilaris C1 D1 W1 1 i., 16.VI.2013 and 1 i., 
13.VII.2013

Parus palustris 1 i., 4.V.2013
Parus lugubris C1 D1 W1 1 i., 16.II.2013
Parus caeruleus C1 D1 W1
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Parus ater C1 D1 W1
Parus major C2 D1 W1
Aegithalos caudatus C1 D1 W1 2 i., 16.II.2013
Sitta europaea 1 i., 4.V.2013
Passer domesticus C1 D1 W1
Passer montanus C2 D2 W2
Fringilla coelebs C2 D1 W1
Coccothraustes coccothraustes 2 i., 21.V.2013
Serinus serinus 1 i., 21.V.2013
Carduelis chloris C2 D1 W1
Carduelis spinus C1 D1 W1
Carduelis carduelis C1 D1 W1
Carduelis cannabina C2 D1 W1
Emberiza schoeniclus* C2 D1 W1 D1 W1

Miliaria calandra C1 D1 W1 2 i., 21.V.2013 and 1 i., 
16.VI.2013

Emberiza citrinella C1 D1 W1
Legend: * – species dependent on wetlands; i. – individual(s); + – presence; C1 – occasional species, 
C2 – accessory species, C3 – constant species, C4 – euconstant species; D1, W1 – subrecedent 
species, D2, W2 – recedent species, D3, W3 – subdominant species, D4, W4 – dominant species, D5, 
W5 – eudominant species.
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The monthly density of species and individuals relate to the surface unit (ha) 
had the same dynamics like the number of species and individuals, so the density 
of the species a year/ha was 0.63 (0.28, in the case of the species dependent on 
wetlands) and the density of the individuals a year/ha was 62.07 (55.54, in the case 
of the individuals of species dependent on wetlands). That means that Zigoneni 
had the second density of species among the dam basins of the protected area 
(after Piteşti – 0.70 species/ha) and the third density of individuals (after Piteşti – 
147.90 and Goleşti – 67.59). In other words, it means 0.19 species/month/ha (0.10 
species/month/ha in the case of the species dependent on wetlands) and 5.17 
individuals/month/ha (4.62 individuals/month/ha in the case of the individuals of 
species dependent on wetlands), after Piteşti, regarding the densities of species, 
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and after Piteşti and Goleşti, regarding the densities of individuals (Table 7). On 
ecological seasons (Table 8), the values by month varied between 0.16 species/
month/ha (in hiemal) and 0.24 species/month/ha (in vernal and serotinal) and 
between 1.27 individuals/month/ha (in prevernal) and 10.88 individual/month/
ha (in autumnal). For the species dependent on wetlands, the minimums were in 
prevernal (0.08 species/month/ha), respectively estival (0.35 individuals/month/
ha), and the maximums, in vernal (0.15 species/month/ha), respectively autum-
nal (10.20 individuals/month/ha). 

The strengths of the eudominant species varied quite similar, with minimums 
between May and July and with maximums in September, as it result from the 
dynamics of their density (Table 9). A notable difference had Aythya fuligula, with 
the maximum number in February. On ecological seasons, the minimums were 
in the vernal (for Anas crecca, Aythya fuligula and Fulica atra) or estival (for Anas 
platyrhynchos) periods and the maximums, in the autumnal season (for Anas plat-
yrhynchos, Anas crecca and Fulica atra) and in the prevernal season (for Aythya 
fuligula). The same natural and anthropogenic elements early mentioned were 
responsible for that. At the level of the whole year, Fulica atra had the highest 
density (1.13 individuals/month/ha). Anas crecca and Aythya fuligula followed it, 
with 0.94, respectively 0.91 individuals/month/ha, while Anas platyrhynchos was 
the latest (with 0.59 individuals/month/ha).

Table 7. The densities of species and individuals on dam basins.

Reservoir Ind./
ha

Ind./
month/

ha
Ind.*/ha

Ind.*/
month/

ha
Sp./ha

Sp./
month/

ha
Sp.*/ha

Sp.*/
month/

ha
Zigoneni 62.07 5.17 55.54 4.62 0.63 0.19 0.28 0.10
Vâlcele 21.07 1.76 19.51 1.62 0.15 0.04 0.06 0.02
Budeasa 25.79 2.15 24.62 2.05 0.15 0.04 0.07 0.02
Bascov 11.57 0.96 9.95 0.82 0.27 0.06 0.15 0.04
Piteşti 147.90 12.33 132.22 11.02 0.70 0.21 0.34 0.11
Goleşti 67.59 5.63 64.82 5.40 0.13 0.04 0.08 0.02

Legend: ind. – individuals; sp. – species; * – species dependent on wetlands.

Table 8. The densities of species and individuals on ecological seasons.
Season Prevernal Vernal Estival Serotinal Autumnal Hiemal
No. species/ha 0.27 0.24 0.32 0.24 0.33 0.28
No. species/month/ha 0.19 0.24 0.23 0.24 0.22 0.16
No. individuals/ha 7.55 1.27 3.36 5.12 21.76 23.02
No. individuals/month/ha 3.78 1.27 1.68 5.12 10.88 5.76
No. species/ha* 0.10 0.15 0.15 0.13 0.14 0.14
No. species/month/ha* 0.08 0.15 0.11 0.13 0.11 0.09
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Season Prevernal Vernal Estival Serotinal Autumnal Hiemal
No. individuals/ha* 6.67 0.90 0.70 5.37 20.41 21.49
No. individuals/month/ha* 3.34 0.90 0.35 5.37 10.20 5.37

Legend: * – species dependent on wetlands.

Table 9. The densities of the eudominant species (individuals/month/ha), a year of study.
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Regarding the index of relation, overall, Anseriformes and Gruiformes were 
the overdominant orders. Passeriformes was dominant order only, although 
it was the richest as number of species. The other orders were complementary 
(Fig. 8). By seasons, Anseriformes was always overdominant order. Its weight was 
the lowest in vernal and estival seasons, when the Passeriformes had the biggest 
importance. This was also overdominant in serotinal, when the Gruiformes order 
become overdominant, too, remaining steady until the hiemal. It is interesting 
that the group of other orders was overdominant during vernal-serotinal, mainly 
due to the Podicipediformes (dominant order, in vernal) and Charadriiformes 
(at the limit between dominancy and overdominancy, in estival, and dominant 
order, in serotinal) (Fig. 9). 
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If there are taken into consideration only the species dependent on wet-
lands, Anseriformes (the most significant) and Gruiformes were again the over-
dominant orders over the whole period of a year, but Passeriformes passed to the 
complementary orders (Fig. 10). By seasons, Anseriformes was at all times over-
dominant, with the highest weight in prevernal and the lowest one in estival, and 
Gruiformes was overdominant in serotinal, autumnal and hiemal. Noticeable is 
that, between vernal and estival, the group of other orders was overdominant, 
too, and that happened because of the Podicipediformes (dominant order, in ver-
nal) and Charadriiformes (overdominant order, in estival, and dominant order, in 
serotinal) (Fig. 11).
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Fig. 11. The monthly dynamics of the orders for  
the species dependent on wetlands

Three species (Anas platyrhynchos, Anas crecca and Aythya fuligula) were 
overdominant, Aythya ferina was dominant and the group of other orders was 
complementary among the Anseriformes, the most important order as strengths 
(Fig. 12). The rapport between species changed every season. Thus, Anas platy-
rhynchos was overdominant in vernal-autumnal period, dominant in hiemal and 
complementary in prevernal, Anas crecca was overdominant in prevernal, esti-
val, autumnal and hiemal and complementary in vernal and serotinal, Aythya 
fuligula was overdominant every season, except vernal, when it was dominant, 
Aythya ferina was overdominant in estival and autumnal, dominant in serotinal 
and complementary in the rest of time. The group of other species was overdomi-
nant in serotinal, due to Anas querquedula, that was overdominant species in this 
season (Fig. 13).

19.10

29.47

9.61

30.29

11.53

0
5

10
15
20
25
30
35

A
na

s
pl

at
yr

hy
nc

ho
s 

 

A
na

s 
cr

ec
ca

 

A
yt

hy
a 

fu
lig

ul
a 

A
yt

hy
a 

fe
rin

a 
 

O
th

er
 s

pe
ci

es

Fig. 12. The participation of the species to  
the Anseriformes coenose formation

As

Ad

As

Ad



Ornithological observations on the Zigoneni Dam Basin (Argeş County, Romania)  |  141 

0
10
20
30
40
50
60
70
80
90

Prev
ern

al

Vern
al

Esti
va

l

Sero
tin

al

Autu
mna

l

Hiemal

Anas
platyrhynchos  
Anas crecca 

Aythya fuligula  

Aythya ferina  

Other species

Fig. 13. The monthly dynamics of the species inside 
the Anseriformes order

Regarding the protection, 27 species of all (20.93%, Gavia stellata, 
Phalacrocorax pygmeus, Ixobrychus minutus, Egretta garzetta, Egretta alba, 
Ardeola ralloides, Nycticorax nycticorax, Ciconia ciconia, Ciconia nigra, Cygnus 
cygnus, Aythya nyroca, Haliaeetus albicilla, Milvus migrans, Circus aerugino-
sus, Circus cyaneus, Calidris alpina, Tringa glareola, Recurvirostra avosetta, 
Himantopus himantopus, Larus minutus, Chlidonias hybridus, Alcedo atthis, Picus 
canus, Dendrocopos medius, Anthus campestris, Lanius collurio, Lanius minor) are 
included in Annex I of the Birds Directive (2009/147/CE). 19 (70.37%) of them are 
dependent on wetlands.

Conclusions
A relatively rich fauna of birds, compared with the one of the other dam basins 

from the protected area ROSPA0062 – The Dam Basins of the Argeş River, of 104 
species, represented by 10,243 individuals, was observed from the left shore of 
the Zigoneni dam basin during a year of observations (between May 15, 2013 and 
April 15, 2014). Among them, 46 species (44.23% – almost a half of all identified 
species), represented by 9,164 individuals (89.46% – the most of all observed indi-
viduals) were dependent on wetland. The intermediate level of silting of the basin 
and the moderate anthropogenic pressure existing here played a major role in 
this state of facts.

Generally, the number of species was the smallest during some months from 
the hiemal season, while the number of individuals was the smallest between May 
and July, showing that only a few pairs remain in the area for breeding; the maxi-
mum of the number of species was in October (May for the species dependent 
on wetlands) and in September, for the strengths, in the passage time, especially 
for Fulica atra, Anas crecca, Anas platyrhynchos, Aythya ferina and Aythya fuligula. 
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The different monthly dynamics of the total number of species and individuals by 
comparison with the ones registered on other dam basins of the protected area, 
tacked together, were the consequence of both natural (the phenology of the spe-
cies, the position of the dam basin in relation with the routes of migration, the 
variation in time of the food supply, etc.) and non-natural factors (the poaching, 
the fishing, etc.). 

The great majority of all species belonged to the Passeriformes order and the 
most of the species dependent on wetlands belonged to Anseriformes order.

The most of the species (62 species, 48.06%) were summer visitors and the 
least were winter visitors (7 species, 5.43%); for the species dependent on wet-
lands, the least were the residents: 1 species – Larus argentatus (L. a. cachinnans 
and L. a. michahellis), 2.17%.

Because of the varied habitats and of the anthropogenic pressure manifested 
with different intensity on each reservoir, the highest ornithological similarities of 
the Zigoneni dam basin were with Piteşti (by the Jaccard Index), and with Vâlcele 
(by the Bray-Curtis Index), while the lowest ones were with Bascov. 

The diversity and evenness indexes suggest a high stability in ecosystem in 
the estival season and a low stability in the prevernal one. That means that in the 
estival season the strengths were the best distributed between species and vice 
versa in the prevernal one.

Considering the whole year, only a few species (7.69%, or 15.22% among the 
species dependent on wetlands) were euconstant, while 3.85% (8.70% among 
the species dependent on wetlands) were eudominant. All subdominant, domi-
nant and eudominant species were dependent on wetlands, while all euconstant 
species, except Pica pica, were dependent on wetlands.

The monthly density of all species and individuals placed the Zigoneni dam 
basin in the second place, respectively in the third place between the reservoirs 
of the protected area. 

The lowest densities of the eudominant species were in the vernal (for Anas 
crecca, Aythya fuligula and Fulica atra) or estival (for Anas platyrhynchos) and the 
highest, in the autumnal season (for Anas platyrhynchos, Anas crecca and Fulica 
atra) and in the prevernal season (for Aythya fuligula).

Anseriformes and Gruiformes were the overdominant orders and Anas platy-
rhynchos, Anas crecca and Aythya fuligula were the overdominant species within 
the Anseriformes order.

The Zigoneni Reservoir proved to be important for a significant number of 
protected species so that 27 of the observed ones (20.93%) belong to the Annex I 
of the Birds Directive.

About the methods of monitoring, it was stated that:
– While the rate of accumulation of the number of individuals remained fairly

constant after six month, the rate of accumulation of the number of species got 
slower and slower, extending the time of monitoring. It means that, in the given 
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conditions, after more than two years of monthly observations, the number of 
new observed species will become smaller and smaller and, generally, only rare 
and very rare species at the level of the region will be added. For the species 
dependent on wetlands, the rate of accumulation exceeded the rate of accumula-
tion of all species in the first months of observations and then becomes lower. 

– The number of species significantly increased (with over 13 percents) and
the number of individuals increased a little (with only 5%) when both banks of 
the basin (and not only one – the left, almost completely devoid of vegetation) 
were covered. In the case of the species dependent on wetlands, the increase was 
much lower: almost 2% for the number of species and almost 3% for the number 
of individuals. It means that, in the case of the lakes of small and medium size, it 
can be considered satisfactory to walk along only one shore, the one from where 
the visibility is good, if the main goal of the study is to survey the species depen-
dent on wetlands. However, some small birds, mainly shorebirds, can remain 
unobserved. The risk of the double counting is diminished, but, in the same time, 
some individuals can stay unnoticed.
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Introduction
THE TOWN AND ITS HINTERLAND 
Geographic location
Orșova lies in the south-western part of Romania, within Mehedinți county, 

on the bank of Iron Gates Lake, along the small golf where Cerna river flows into 
the Danube.

Photo 1. Orșova geographical position
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Photo 2. The Cerna golf

Major geographical elements and their influence on habitat conditions 
Initially, Orșova developed along the Danube banks, on the southern slopes 

of the Almăj Mountains, within one of the numerous small depressions along the 
river, overlapping the former Roman town of Dierna. Once the dam on the Danube 
was built, the water lever increased by more than 30 m, which forced the dwellers 
to build a new settlement northwards, along the Danube and Cerna terraces and 
southern slopes of the Almăj Mountains the new town also included the inhabit-
ants of the former villages of Tufari, Coramnic and Jupalnic. The shipyard was 
moved in the Cerna golf, at the foot of Alion Hill. Due to the low hilly relief forms, 
varying between 70 and 200 m (alluvial fans of the Cerna and some of its tributar-
ies) (Radu et.al., 2013), as well as the presence of the Cerna golf and the Danube 
valley, the town appears as an amphitheatre that stretches along the Danube.

Photo 3. The Almăj Mountains
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Communication axes and their role in the development of the town 
Ever since Antiquity, the town capitalised on its favourable location along 

major communication lines, within an area that was important from the strategic 
point of view, hence the town continuously flourished. During the last two cen-
turies, the diversification of transportation means and the continuous improve-
ment of the communication lines (road, rail and river) led to the economic devel-
opment and spatial sprawl of the town. Thus, at the beginning of the 19th cen-
tury, Orșova developed towards Jupalnic village, along the road that connected 
Timisoara and Caransebeș (Juan-Petroi, 1994), as well as towards the railway that 
connected the town with the western part of the region. 

Results and discussion
DEMOGRAPHIC CHARACTERISTICS 
Number of population 
The first official statistical data regarding the population of Orșova date back 

to the middle of the 19th century, when there were just 1173 inhabitants. Following 
the important economic role of the town, coupled with a high natural dynamic, 
the number of the population residing in the town increased almost 4 times in 
just 30 years, from 1858 until 1980 (Table no. 1). Although there is an increase 
of only 3225 persons, this is the highest percentage increase of the population 
throughout its history. This is a period when the town belonged to Banat Province, 
Severin county, and it flourished under the Austrian-Hungarian rule, having many 
important institutions (Court of Justice) and railway connections with Timisoara 
(and further with Budapest) and Bucharest, while also functioning as a major har-
bour along the Danube and shipyard. The increase in the inhabitants’ number is 
mainly the result of migration of craftsmen and work force needed to build the 
communication lines (road, rail and digging Sip channel between 1890 –1896), as 
well as the industrial and administrative activities (Juan-Petroi, 1995, 1998). 

There is no smooth evolution of populations; although there was a general 
upward trend, there were several periods when the population decreased signifi-
cantly, either following the two world wars that caused a peak in mortality rate 
of the male population, hence a lower birth rate in the following years, or fol-
lowing the change of demographic behaviour and family pattern during the last 
three decades. Thus, soon after WWII, in 1948, Orșova’s population was just half 
of what used to be before the war (5107 inhabitants in 1948, compared to 9943 in 
1941), following the bloody battles that were carried down in the Danube gorge. 
Beginning with 1966, until 1977, after a period of slow recovery, there was regis-
tered the highest increase (totaling 5500 persons), as a result of the legislative 
measures aimed at increasing birth rates as well as a positive migration rate.
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Table 1. Population evolution in Orșova during the 1858–2017 period 
Year Nr of inhabitants Population increase 
1859 1173
1874 2000 827

1890 4398 2398

1912 ...
1930 8159 5761

1941 9943 1784

1948 5107 –4836

1956 6527 1420

1966 8112 1585

1977 13701 5589

1992 16009 2308

2002 12965 –3044

2011 10441 –2524

2017 12766 2325
(data source: INS, 2018)
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Fig. 1. Evolution of Orșova population during the 1858 
– 2017 period (data provided by INS, 2018)
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Fig. 2. Oscillations of the number of inhabitants during the 1874 – 2017 period

POPULATION STRUCTURES 
Ethnical structure of the population 
Due to its rich history within the Ottoman Empire (1524–1687), when Orșova 

housed the administrative headquarters of a sandjac (civil settlement inhabited 
by fishermen and farmers) (Juan-Petroi, 2010) and later the Austrian-Hungarian 
Empire, the town was a multicultural and multi-ethnic pot. Generally, in Banat 
region, there are complex relationships among the majority population and eth-
nic minorities, with a typical interculturality for the south-eastern part of Europe 
every ethnic element greatly influencing the current cultural diversity and com-
plexity (Cretan, 2006). Orșova is no exception to that. The Czech, who were colo-
nized in Banat during the 18th – 19th centuries, along with Germans, were brought 
to Orșova and Moldova Veche in order to provide workforce for the harbour or 
the heavy industry, the main nuclei of Czech people being located around the 
Romanian settlements in isolated mountain areas, as well as for forest works and 
development of wood industry (Narai, 2012). 

At the beginning of the 20th century, 65% of the Hungarians living in Orșova-
Herculane area resided in Orșova alone; they generally worked at the shipyard 
and the town railway workshop (Narai, 2012). 

Thus, at the population census from 1930, Orșova registered the most het-
erogeneous ethnic structure among all the towns in Oltenia, Romanians account-
ing for just half of the population (52%), Germans, Hungarians, Gipsies, Jews and 
Czech held important shares (20%, 11%, 8%, 2% and 2% respectively), along with 
Turks, Serbians, Croatians, Slovenians, Bulgarians and Russians (in total 14 eth-
nic minorities). Following WWII, there is a fast tendency of homogeneity from the 
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ethnic point of view, the number and share of Romanians increasing consider-
ably, exceeding 90% at the last population censuses, as a result of the emigra-
tion of many ethnic minorities representatives, as well as due to the different 
demographic behaviour (the Romanian population having a much higher fertility 
rate compared to many of the ethnic minorities). After WWII, many of the German 
ethnics join the German army leaving for Germany; other were deported to the 
Soviet Union (officers and soldiers) (Narai, 2012); many Czech ethnics were forced 
to move back to Cehoslovachia, in order to repopulate the region from where 
Germans had been previously expelled (Narai, 2011). 

Consequently, if during the interwar period, the index of ethnic homogeneity 
was 6.7, currently it registers just 1.3, since Romanians account for 87%; Germans 
still are the most important ethnic minority, although their number is significantly 
lower. It should also be mentioned that in 2011, more than 8% of the population 
did not declare its ethnic roots.
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Fig. 3. Changes in the ethnic structure of the population during the 1930 – 2011 period

Population age structure 
Population age structure points to a severe ageing process, which charac-

terised the entire country, but which is much worse for small towns, with strug-
gling economies, as Orșova. Thus, according to the official statistical data, in 
2017, the young population (0–15 years old) accounted for less than 12% of the 
population, while the old population (65 + more than 17%, the index of demo-
graphic ageing reaching 1.3, while in 1992, it was only 0.3% (at that point, the 
share of older persons was only 7.3%). Population pyramid clearly highlights 
the trend of demographic ageing, the base of the pyramid shrinking due to 
lower birth rates and share of young population, while the top of the pyramid 
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extends, following the increase of life expectancy at birth and share of the 
elderly (Fig. 4). 

Fig.  4. The economic activities also witnessed significant changes. If during the 19th 
century as well most of the first part of the 20th century, oil, shipyard and transportation 
activities were most important for Orșova’s economy according to the population census 
in 1956, 55% of the population was employed in tertiary activities, while 30% in industrial 
activities), currently the tertiary activities, although the most important, changed 
significantly, the transportation role diminishing, while the retail greatly increased.

Conclusions 
According to topographic maps, Orșova developed during the last two cen-

turies from a small rural nucleus, to a borough and subsequently harbour, with a 
clear street pattern, with a maximum economic and cultural development before 
the WWI (Radu et. al., 2013). 
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Abstract: The term „nature” has its etymological origin in the Greek „physis”, 
which derived from the root „phy” signifies the birth, growth, manifestation. 
Etymologically „nature” therefore means „what is born, grows, and becomes 
unmistakable”. Throughout history, the significance of this term has undergone 
many changes in the light of the transformations that have affected the gnoselic 
structures (epistemas) of the cultures of European societies. In the following we 
will try to determine the meaning of the term „nature,” as it appears in the theo-
ries of the 18th century Enlightment thinkers and scholars.
Keywords: nature, renaissance cosmologies, Enlightment, Newton, Materialism.

The term “nature” has its etymological origin in the Greek “physis”, 
which derived from the root “phy” signifies the birth, growth, manifestation. 
Etymologically “nature” therefore means “what is born, grows, and becomes 
unmistakable”. “Physis”, however, has two meanings in Greek that have pene-
trated and have been preserved in our modern vocabulary. According to the first 
sense, this term designates the universe as a whole and refers to everything that 
is born and grows within it. According to the second sense, it means something 
inside, or fundamentally belongs to them, being the source of their birth, growth 
and becoming. The term “physis” entered the Romanian language through the 
Latin “nature” and it holds both meanings. Because for ancient Greeks, birth and 
natural growth are immanent laws of any form of life, nature is considered the 
“essence” of things, the fundamental principle of their becoming. This is in fact 
the preferred meaning by the ancient philosophers of Antiquity. Only lately, with 
Gorgias and the other sophists, the term “physis” will be used according to its 
second meaning, that of aggregate totality and not that of principle. 

In both cases, the term nature has a religious substrate, and it is conceived 
in direct connection with the divine intellect. The latter’s presence in nature 
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provides, in the ancient world’s view, both its order and its regularities, and the 
human’s ability to know it. It is a local, specialized movement of the vital and cir-
cular movement that encompasses many individual bodies. This order of nature 
follows the order of the intellect of divinity, conceived here as a superior, regulat-
ing and guiding factor of the movement of nature. The intelligence of the god was 
one with the intelligence of nature. Yet, without involving an arbitrary and unpre-
dictable movement of things, but a regular and orderly nature, nature appeared 
at the ancients not only as a world endowed with its own mind but also as a living 
organism endowed with a personal soul. Starting from this hilarity, the ancients 
believed that every thing was equally bodily, animated and intelligent, and par-
ticipated in their own character in their own way in the physical organization of 
the body of the world, in the operations of its intellect, but also to the vital orga-
nization of her soul. For them „the mind essentially belongs to the body and lives 
with it in the closest connection” (Collingwood, 2012).

This conception of nature has dominated, since the 6th century BC, in 
European cultures for more than 2000 years. The first signs of his crisis arose with 
the Renaissance (through the works of Copernicus, Bruno or Giordano Bruno), 
but it survived, however, even after this epoch. The beginnings of the destruction 
of this ancient concept have been the purification of the soul from nature and the 
refusal to see it as a living organism. This destruction was then accelerated by the 
idea that nature is deprived not only of soul but also of intelligence. This is an idea 
based on the thesis that nature is incapable of moving reasonably and orderly by 
itself, inferring the conclusion that it must respect a series of laws imposed by an 
autonomous mind from outside. Although the Renaissance still believed, like the 
ancients, that the order of nature is intelligible, they still believed that this legal-
ity and logic is not nature’s particularity but comes from the God who overcodes 
it and masters it. However, despite its transcendence with nature, God remained 
the condition of its intelligibility. 

Removing God out of nature has had the most serious consequences. They 
were especially felt in the 17th century, when in Europe we witness a general-
ized explosion of dualistic metaphysics. It is a series of dualisms that go from the 
assumption of God’s transcendence to the world, still make the divinity cause 
the existence of nature as well as the guarantee of knowing the truth about it. 
However, the decisive rupture with the organicist paradigm of Antiquity occurs 
somewhat later, after 1680, when the Enlightment enters into the scene. Indeed, 
the withdrawal of God from the world and the recognition of his transcendence 
will not, as we shall see in the Enlightenment, have only metaphysical conse-
quences. The two mutations will equally allow European intellectuals to under-
stand that the phenomena of nature can be detached, described, explained and 
understood separately as a whole, and that although nature is a creation of divin-
ity, it is not impossible to study it, fragmented and independently of God. 

The overwhelming merit of making this break, otherwise quite late, will 
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be I. Newton. Through his work, Philosophiae naturalis principia mathematica 
(1687), the British scientist irremediably degrades the ontological and meta-
physical paradigm of past ages and offers a new foundation for modern science. 
This destruction operated by Newton is intimately linked to the emergence of 
the Enlightenment. Philosophiae naturalis is one of the major multipliers of the 
Enlightenment spirit and is a constituent part of it. Not accidentally, „the entire 
18th century understood and appreciated Newton’s achievement in this respect, 
giving him the title of the greatest empiric scholar. In fact, the fascination and 
unlimited respect that this century has for Newton regards his entire work” 
(Cassirer, 2003).

However, this revolutionary merit must not be related to the novelty and 
unusual character of its ideas. We must not forget that most of the data with 
which the British scientist operates in his own works was already in European 
thinking. From the Cartesian ideal of mathematics as universal science, passing 
through the rules of the Baconian method or the ideas of Galilean cosmology 
and up to the keplerian theories about force or those of Gilberty about the uni-
versal attraction, Newton does not bring any novelties. His merit should not be 
weighed, however, according to his originality, but according to the intelligence 
with which he knew how to purify all this ideological baggage of the predecessors 
of their metaphysical substrate to elaborate mathematics thoroughly, the subtle 
details of putting it in an internal agreement and, moreover, in a connection with 
the facts. Newton is therefore noticed by the intelligence of capitalizing on some 
of the ideas of the old, but especially by the critical and open spirit with which 
he assesses them. Guided by the principles of his „experimental philosophy”, 
Newton will demolish the metaphysical theories and the hypothesis networks of 
predecessors who still parasite physics and cosmology. He will do this in order to 
emancipate these two disciplines of Cartesian geometry. Although like Descartes, 
Newton seeks to determine the mathematical principles of natural phenomena, 
he considers that geometry does not serve this approach as inductive and experi-
mental researches can do.

The approach of the natural sciences can not begin with the explanation of 
the essences of the phenomena for then to proceed with the deduction from them 
of their particular effects. The scientific knowledge of nature is analytical, not 
deductive. For Newton, the analysis of the phenomena of nature is a free intellec-
tual approach whose empirical-mathematical results are provisional and can not 
be anticipated. For him, the theory of universal gravity is only a stage of empirical 
science, and not the end point of it. The open-mindedness of the empirical-math-
ematical analysis that Newton uses to determine the laws of nature is primarily 
due to his deontological determination to support his research on empirical data, 
but also on the methodical refusal to quote or investigate their ultimate causes. 
By renouncing the essentialist conception of intrinsic veracity of pure concepts, 
Newton argues that truth is a property of sentences, but especially of sentences 
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based on mathematical formulas. Starting from these mathematical formulas, 
scientific theory must never come out of the circle of description of the phenom-
ena of nature. For once left within the limits of this description, the laws of nature 
surprise mathematically cease to appear like essences of this nature, but as gen-
eral properties of it. 

Fundamentally opposed to any substantive Cartesian, Spinoza, or Leibnizian 
type of metaphysics, the Newtonian scientific approach, assumed as an episte-
mological model of the Enlightenment, categorically rejects the idea of the ulti-
mate, qualitative and occult character of concepts and phenomena, and does 
not intend to elucidate either the final causes, nor that of the ultimate effec-
tive causes. Following this Newtonian model, the conception of the nature of 
the Enlightenment supposes the transition from the 17th century substantiveist 
metaphysics, which, according to the image offered to Fontenelle, conceived the 
universe as a clock, to the new empirical-mathematical sciences of nature by 
Newton, conceived it as the undiscovered „great ocean” of reality. 

Newton’s successes are not absolute. A thinker affected by a profound 
Enlightenment spirit, he continually recognizes the limits of his research. Far 
from being a practicing atheist and reserving religion a special place in his life, the 
British scholar will not, however, give as a scientist a course of metaphysical temp-
tations. An unprecedented fact, due to methodological rigor and the absence of 
experimental data and techniques, Newton is the first European scholar who will 
programmatically refuse to talk about things in the absence of experimental data 
and techniques that are necessary to reasonably judge them. Whether it is the 
„subtle spirit that passes through the coarse bodies and inhabits them, through 
the force of which the particles of the bodies attract each other over distant dis-
tances and unite in this contiguity, the electric bodies act at greater distances, 
rejecting and at the same time attracting other bodies are emitted, reflected, 
refracted, curved, and heats bodies, and the senses are stimulated, and the 
limbs of the animals are moved at will by the vibrations of this spirit propagated 
through the nerve fibers from the external sense senses to the brain and from the 
brain to muscles” (Newton, 2015). About electricity in particular or a mechanical 
theory of gravity, Newton refuses to issue judgments about them because „these 
things cannot be explained in a few words, and there is not a sufficient number 
of experiments to precisely determine the laws governing their actions” (Newton, 
2015). He is letting himself, in turn, to rhetorically, occasionally, use personal reli-
gious beliefs to innocently fill the acknowledged void of his own ignorance.

Reaffirming the Newtonian concept of nature and assuming a part of the 
European Renaissance and Classicalist cosmological tradition, Enlightenment’s 
theory of nature first departs from the assertion of the existence of natural laws. 
According to this assumption things can only be known by determining the 
laws specific to their nature. These laws must be clearly and distinctly known 
through mathematical concepts, emancipated by any intuitive, sentimental or 
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imaginative substrate, but also by well-controlled and measured experiments 
and experiments. Until Newton, these laws retained a particular character, only 
valid in relation to the singular phenomena of nature. Only with the Newtonian 
analytical determination of the Law of Gravitational Attraction and the three 
principles of motion they will acquire a universal character, becoming valid for 
the whole universe. It is a series of laws which, for the Enlightment thinkers, are 
imposed not only in the order of nature, but also in the order of knowledge („regu-
lae philosophandi”). 

The second assumption of the Enlightenment Theory of Nature, an assump-
tion which in turn draws its roots in the European thinking of the 16th and 17th 
centuries, is that the laws of bodily things far from coming out of a superior meta-
physical order are in fact their natural properties. By belonging to things them-
selves, the laws of nature are the basis of the autonomy of the natural world in 
relation to the human mind. It is an autonomy of nature that finds a correspon-
dent in the autonomy of human reason. However, the two autonomies are not 
separated from a Cartesian substantive chasm. On the contrary, the autonomy of 
the natural world can become known to the human mind only on the condition 
that the former be founded on a primary legitimacy. However, the laws of nature 
can not be known anyway. Careful research of things, observations, experiments, 
measurements and calculations is needed to allow the human mind to discern 
the counter-intuitive laws that cross the natural world. Expanded far beyond the 
intuitive sphere of daily experience, nature science can no longer support the 
data of the senses. These must be adjusted and corroborated by the intellectual 
operations of abstraction, differentiation, association, comparison, counting or 
support of our technical means in order not to mislead us. Thus not only state-
ments that do not pass the empirical test of the experiment are invalidated in 
the order of science, but also sensitive data that do not pass the abstract test of 
mathematical computation are removed from it. This Newtonian scientific model 
is followed in the 18th century not only by scientists of natural sciences but also 
by scientists of the spirit. The latter believed, headed by D’Alembert, that the 
Newtonian method serves not only to discover the universal laws of nature, but 
also those of social order. 

As the Newtonian new theory of the bodyly world is required in Enlightenment 
and is followed in all areas of scientific research, nature becomes „a collective 
notion for all experimental fields in which man can penetrate with the means 
of natural sciences and techniques, all the same they are given as nature in the 
direct experience „ just as the expression „the description of nature is losing more 
and more the original significance of exposing a living, understandable image of 
nature, making room for the mathematical description, that is, the collection of 
information as short and precise as possible but comprehensive on logical cor-
relations in nature” (Heisenberg, 2001).

Supporting and promoting the Newtonian scientific model in the French 
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culture by the relatively small group of authentic French Enlightment thinkers 
(Voltaire, D’Alembert, Condillac, Maupertuis, etc.) meant again the effort of the 
systematic purge of Cartesianism, Spinozism and Leibnizianism in the Natural 
Sciences. For Condillac, for example, the „esprit de sisteme”, the foundation of 
17th-century metaphysical systems, must be removed from physics. Voltaire, in 
turn, advocating the systematic use in all sciences of the „compass of mathemat-
ics” and the „flare of experience” criticised the Physics of Descartes. D’Alembert, 
followed Newton as a whole, and fought against the merits of any metaphysical 
investigation regarding the absolute essence of things or their way of being and 
makes fun of any systematic and absolutist claim to explain the entire mechanism 
of the universe. All these enlightened French philosophers, unlike their material-
ist opponents, thus contribute to replacing the constructivist model of natural 
science with a purely analytical one.

But the retreat of God from the world and the recognition of its transcen-
dence also had a second revolutionary effect in Western culture: they occasioned 
European self-discovery. The withdrawal of God from the world simultaneously 
required religious retreat into man’s inner force. This is a process that begun with 
the Reformation, but it will only reach its peak in the Anglo-Saxon Enlightenment. 
Indeed, the recognition of the transcendence of God was the main ideological 
factor of the Enlightenment’s discovery of subjectivity. We are thus at a critical 
moment in which ontology, subjected by nature to the risk of speculation and 
metaphysical excesses, will leave room for epistemology and morals (Chaunu, 
1986). This is how, starting with 1680, the theories of nature of the Enlightment 
thinkers, among which, as we have already shown, we do not include materi-
alistic metaphysics of the 18th century, that remaind tributary to the old onto-
logicalist paradigms, are built in the sphere of a gnoseology and regulated com-
pensatory through a moral. The affirmation of subjectivity and the framing of 
the theory of nature in a prior founding epistemology, as E.Cassirer notes, that 
in the Enlightenment, the knowledge of nature shall not only lead to the world 
of objects, but to become the spirit through which self-knowledge is perfected 
(Cassirer, 2003).

Secondly, the recognition of God’s transcendence was an ideological fac-
tor, also for the Enlightenment’s discovery of historicity. It is a historicity that 
will be attributed equally to both society and nature, being considered by the 
Enlightment thinkerts, in opposition to their predecessors, one of the conditions 
of possibility of science and knowledge. If, in Antiquity and the Middle Ages, the 
science of nature was possible only in relation to the immutable metaphysi-
cal structure situated above the bodily, changing and participating things, if in 
Renaissance this science was represented as an attempt to determine the imma-
nent legal structure fixed and ordonator behind the uninterrupted movement of 
things, and finally, in the 17th century, this science is grounded either on its rela-
tionship with the unchanging substance of things (materialism) or that with the 
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constant relations existing between these things (idealism), once the discovery 
and enlightenment assertion of subjectivity and historicity, the knowledge no 
longer needs such a founding metaphysical assumption. 

On the contrary, for the Enlightment thinkers, science becomes possible only 
if, on the one hand, its objects are constantly subjected to change, and on the 
other hand they are private by the support of an unchangeable substrate or of 
any absolute law in relation to which the changes are made and thought. This 
translates from a constructive model of natural science to a purely analytical one. 
Recognizing the subjectivity and the historicity of nature allows the Enlightment 
thinkers to abandon the extraction of certainty from the prime principles and 
the uncertainty in the sphere of deeds, in order to turn facts into certain facts 
and principles in problematic forms. By ceasing to contain the truth or to provide 
certainty, the principles now acquire a strictly instrumental role in the division, 
ordination and organization of phenomena. Principles are no longer based on 
themselves, their truth and certainty depends only on the effectiveness of their 
experimental relationship with the things they order. 

Conclusions
The Enlightment affirmation of subjectivity and historicity induces, there-

fore, a series of mutations in the representation of nature. First, in the order of 
nature, change is no longer conceived as cyclic but progressive. Secondly, this 
natural order gradually loses its mechanically closed character. Third, the change 
is dynamic, open. Fourthly, as we have seen, the principles that had so far a struc-
tural character now acquire a functional one. Finally, fifthly, the movement of 
nature becomes inconceivable beyond a minimum of space and time. 
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