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SOME BADENIAN FISH TEETH FROM WESTERN TRANSYLVANIA (ROMANIA)

TRIF Nicolag, CODREA Vlad

Abstract. The work herein reports some Badenian (Middle Miocene) fish of western Transylvanian Basin documented by teeth. So
far, the Middle Miocene fish teeth from Transylvania were very rarely reported and hardly ever illustrated. Teeth from recent
fieldwork and from several collections were analyzed. They originate from the localities Garbova de Sus, Cetea, Lopadea Veche and
Rachis, all in Alba County. The present article describes and illustrates nine fish teeth that belong to Otodus (Megaselachus)
megalodon Agassiz 1835, Hemipristis serra, Agassiz 1835, Carcharodon hastalis Agassiz 1838, Carcharias sp., Diplodus
jomnitanus and Sparidae indet. These representatives refine the knowledge of the upper trophic links in the Badenian Paratethys Sea
ecosystemsin the Inner Carpathian region of Romania.

Keywords: Middle Miocene, fish, ecosystem, Transylvania, Romania.

Rezumat. Dinti de pesti badenieni din Transilvania de Vest (Romania). Acest articol semnaleaza cativa dinti de pesti de
varsta badeniana din vestul Bazinului Transilvaniei. Pana acum dintii de pesti din Miocenul mediu a Transilvaniel au fost foarte rar
semnalati si nu au fost aproape niciodata ilustrati. Am analizat dinti rezultati din activitatea recentd pe teren precum si dinti care
apartin mai multor colectii. Acesti dinti provin din localitatile Garbova de Sus, Cetea, Lopadea Veche si Rachis, toate din judetul
Alba. Articolul de fata descrie si ilustreaza noua dinti de pesti care apartin speciilor Otodus (Megaselachus) megalodon, Hemipristis
serra, Carcharodon hastalis, Carcharias sp., Diplodus jomnitanus si Sparidae indet. Acesti reprezentanti se adauga la cunoasterea
retelei trofice superioare a mirii Parathetys din Badenianul regiunii intra-carpatice a Roméniei.

Cuvinte cheie: Miocen mediu, pesti, ecosistem, Transilvania, Roménia.

INTRODUCTION

Both bony fish and shark teeth in the Badenian deposits from Romania are poorly known. The scarce data
aready published so far is based on scattered finds, mostly at the end of the 19" and the beginning of the 20" centuries.
Thus, HEREPEY (1896) listed a few shark species he found in the Leitha deposits, nearby Aiud (western margin of the
Transylvanian Basin). From the conglomerates in Valea Lupului (Cetea village), he mentioned the species Lamna
rhaphiodon Agassiz 1843 and Carcharodon megalodon and from Paréul Pietrii (Gérbova de Sus), the species Lamna
elegans Agassiz 1843. On his turn, when referring to the Leitha limestone from western Transylvania, NOSZKY (1925)
listed the species Lamna subulata Agassiz 1843, L. gracilis Agassiz 1843, L. cuspidata Agassiz 1843, Oxyrhina hastalis
Agassiz, 1838, O. xyphodon Agassiz 1843, Carcharodon megalodon and Sparoides robustus Probst 1874. This sample
originates from Garbova de Sus and is currently hosted by the Hungarian Natural History Museum in Budapest. None
of these couple of authors described or illustrated the species they mentioned. Recently, SZABO & KOCSIS (2016)
reassigned the species mentioned by NOSZKY (1925). This new list includes the following taxa: Carcharias sp., C.
acutissima Agassiz 1843, Araloselachus cuspidatus Agassiz 1843, Carcharoides cf. catticus Philippi, 1846,
Cosmopolitus hastalis, Isurus desori Agassiz 1843, Isurus sp. and Otodus megalodon. One tooth Otodus
(Megaselachus) megalodon was illustrated, described and discussed for the first time from the Badenian of
Transylvaniain TRIF et. al., (2016).

This study aims to complete the knowledge we aready have on the taxonomy of the bony fish and sharks in the
Badenian from Transylvania, describing and illustrating an unpublished material coming from the Natura History Museum in
Aiud, Babes-Bolyai University Palaeontology-Stratigraphy Museum in Cluj Napoca, and recently collected by ourselves.

GEOLOGICAL SETTING

Much of the sedimentary deposits from the western border of the Transylvanian Basin are Middle Miocene,
especidly Lower Badenian, part of the Dgl Formation (CHIRA et al., 2000). These marine sediments document the Orbulina
suturalis biozone and are dominated by siliciclastic rocks, dgal and bioclastic limestones (HOSU & FILIPESCU, 1995). Part
of the Central Paratethys, the Transylvanian Basin was in the Badenian an area of a larger tropical sea formed in a global
warming episode (CHIRA et d., 2000). This marginal depositional area functioned when the Transylvanian Basin was a back
arc basin (KREZSEK & FILIPESCU, 2005) occurred behind the Carpathians. Alongside other land masses, the emerged
areas of the Carpathians acted as an archipelago in the Central Paratethys (ROGL, 1998).

The richness of fossils draws the attention of paleontologists since the 19" century. The Badenian sediments
bear rich fauna of gastropods, shells, sea-urchins, bryozoans, algae and foraminifers (HEREPEY, 1896; VADASZ,
1915; NOSZKY, 1925; GABOS & GHIURCA, 1969; SURARU, 1992; CHIRA, 2000; ZAGORSEK et al., 2010).

At L opadea Veche, severd Neogene formations are cropping out. Starting from the west to the east, one encounter:
Gérbova Formation (Early-Middle Badenian), Cheia Formation (Middle Badenian), Lopadea Formation (Pannonian s.s.) and
Mahaceni Formation (Sarmatian s.s.; BUCUR & FILIPESCU, 2011). Gérbova Formation is the only marine formation and
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we alocate to this dratigraphic unit the specimens NHMA no. 1327A, 1327B and 1327C. Gérbova de Sus Formation is
exposed at Lopadea Veche on Buchii and Sesuri Creeks. It includes conglomerates, shales, nodular and bioclastic limestones,
sandy-limestones and rhodolith limestones (SURARU, 1992; BUCUR & FILIPESCU, 2011).

Rachis has a similar geology asin Lopadea Veche with afacies mostly carbonatic (FILIPESCU, 1996).

Géarbova de Sus is another well-known locality for its fossil-bearing Badenian sediments. A similar
succession to Lopadea V eche can be observed on Pietrii and Bobii creeks. The sediments here form two sequences: one
siliciclastic in dominance and a second one, limy, both once included in same coastal platform (HOSU & FILIPESCU,
1995). The new materials (Diplodus sp. and Sparidae indet.) originate from the upper sequence, from a yellow
conglomerate layer rich in clam fragments, situated on Bobii Creek, on the western side of the locality.

At Cetea, aless known locality, the Badenian deposits are athough well exposed. There, on the western side
of the village, on Lupilor (Lupi) Creek, one can observe a sedimentary sequence with blue marls, sandy marls with thin
rhodoid levels and conglomerates bounded by a depositional unconformity, overlying a flysch formation. Our recent
field survey did not reveal any new vertebrate materials.

0123 4 5km
[ s ]
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zone

Quaternary
deposits
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(Lopadea Fm.)

Sarmatian
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Figure 1. Geological map of the area where the studied specimens were collected from
(after the Geological Map of Romania, 1:200.000 folio Turda, simplified and modified).
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MATERIAL AND METHODS

Herein, we evaluate nine teeth hosted either in museums from Romania, or collected by one of us (TN). The
abbreviations for the collection names where the specimens are hosted are: NHMA for the Natural History Museum in
Aiud, BBUPSM for Babes-Bolyai University Palacontology-Stratigraphy Museum in Cluj Napoca. Recently collected
fossils by TN are labeled as NTC (Nicolae Trif Collection). When several specimens were found under the same
registration number, aletter was added for each specimen in order to distinguish them.

The fossils were measured on digital images, using a standard scale reference of 1 cm. The images were captured
either with Nikon D700, or Nikon D5300 cameras mounted on a professional tripod, using Sigmalens of 105 mm.

It is also interesting to note that the material has also historical significance. The specimens BBUPSM 1939A
and BBUPSM of Hemipristis serra were collected by, or at least belong to the collections of Herepey Karoly and
respectively, Lérenthey Imre. Both of them are well known geologists from the end of the 19" century, with important
works on the geology of Transylvania.

Systematic palaeontology

Superorder: Galeomorphii COMPAGNO 1973

Order: Lamniformes BERG 1958

Family: Otodontidae GLICKMAN 1964

Genus: Otodus AGASSIZ 1843 (sensu Cappetta, 2012)

Otodus (Megaselachus) megalodon AGASSIZ 1835

Material: Four teeth in NHMA Collection (no. 697 from Cetea, Lupului (Lupi) Creek - Fig 4a; no. 1327A from
Lopadea Veche - Figs. 3a-c; no. 1339 from Gérbova de Sus) - Figs. 3d-f; al localitiesin Alba County.

The Gérbova de Sus tooth (Fig. 3d-f) is the most complete specimen. It has a total height of 5.75 cm and a
width of 4.67 cm. The crown outline is triangular. Both cutting edges are finely and regular serrated on the entire length
to the apex. The distal cutting edge is convex, while the mesial oneis mainly straight with afaint convexity in the upper
third part of the crown. Lateral cusplets are not present. The neck is well developed on the lingual side. The root is
slightly chipped on its mesial side.

The Cetea tooth (Fig. 4a) is only a fragment, but it seems that it was the biggest specimen from the NHMA
Collection, with atotal width of 6.97 cm. The largest part of the crown is missing, as well as an important portion of the
root. The cutting edges are also chipped, but on the distal side the regular, fine serration isfairly preserved.

The Lopadea de Sus specimen (Fig. 3a-c) has aso an impressive size, with a total height of 7.10 cm.
Unfortunately, both lateral sides are chipped and the width cannot be measured. The root is fragmented but the central
part is still present. The neck is well developed as in the other specimens. The cutting edge is preserved only on one
side. The serration is sharp and regular.

Discussions: Although not complete, all the teeth can be assigned with confidence to Otodus (Megaselachus)
megalodon (CAPPETTA, 2012, Fig. 210). The phylogeny of the genus Otodus has been long debated (GLIKMAN,
1964; CAPPETTA, 1987; WARD & BONAVIA, 2001; PURDY et a., 2001). This debate has reached now a
conclusion, with the help of high resolution stratigraphy correlated with the find of successive Otodus species (KING et
a., 2013) that the genus Otodus is actually a single chronospecies that culminates with the Mio-Pliocene O.
(Megaselachus) megalodon. Although sometimes the limit between the species is uncertain (e.g. O. sokolovi - O.
angustidens or O. chubutensis - O. megalodon) in the Middle Miocene, it is obvious that we deal with awell definite O.
megal odon species. This shark of circumglobal distribution is well known, with records from Slovenia (MIKUZ et al.,
2015), Spain (REOLID & MOLINA, 2015), Denmark (BENDIX-ALMGREEN, 1983), Southern France (CAPPETTA,
1970), Mata (WARD & BONAVIA, 2001), Austria (SCHULTZ & PILLER, 2013) Italy (MARSILI, 2006), New
Zedand (KEYES, 1972), Japan (YABE et a., 2004), USA (PURDY et a., 2001) and from the bottom of the Pacific
Ocean (BELYAEV & GLIKMAN, 1970), etc.

Order: Carchariniformes COMPAGNO 1973
Family: Hemigaleidae HASSE 1879
Genus: Hemipristis AGASSIZ 1843

Hemipristis serra (AGASSIZ 1835)

Material: One tooth in BBUPSM Collection (7049, from Rachis, Alba County), Figs. 2i-I;

Thetooth is alower anterior with a central position. The crown is bent lingualy and has a dight sigmoidd profile
(Fig. 2k). Both labial and lingual faces are convex, the labia side being clearly more bulged. The cutting edge is poorly
developed and it is restricted to the upper third of the crown (Figs. 2k & k'). No lateral cusplets are present. The root is

9



TRIF Nicolae, CODREA Vlad

bilobate with a strong lingual protuberance. The central foramen is oval and reduced to a small depression. In basal view,
this protuberance forms an almost equilateral triangle (Fig. 21). The extremities of the root lobes are rounded.

Discussions: Only a few species belong to this genus. In Eocene, there are known H. curvatus Dames 1883,
and H. wyattdurhami White 1956, although this last species might be only a junior synonym of H. curvatus (KENT,
1994). Only one tooth of H. curvatus is known from Romania, originating from the Eocene deposits of Southern
Transylvania, at Turnu Rosu (CIOBANU, 2002, p.118). A Lower Oligocene Hemipristis cf. serra from Pakistan is
reported as having transitional characters between H. curvatus and H. serra with weaker and less vertically developed
serrations (ADNET et al., 2007; CICIMURRI & KNIGHT, 2009). The Late Oligocene to Neogene species H. serra has
some morphological similarities with the Recent H. elongatus Klunzinger 1871. Histological differencesin the structure
of the teeth demonstrate that there are nonetheless two distinct species (COMPAGNO, 1988).

H. serra was an important predator of the Badenian sea. With a total length of 5to 6 m (KENT, 1994, p.78)
and serrated teeth it probably predated on marine mammals like sea-cows (Sirenidae). The Recent species H. elongatus
can be encountered in warm and tropical waters near continental or insular shelves at depths of 1 to 30 m
(COMPAGNO, 1984, p. 440). A similar habitat was observed to the H. serra that is abundant in sublittoral deposits of
warm water faunas (CAPPETTA, 1987, p.120).

H. serra can be encountered worldwide, with circumglobal distribution. This species was found in the Late
Oligocene of South Carolina, USA (CICIMURRI & KNIGHT, 2009), Miocene of North Carolina (PURDY et al.,
2001), Mdta (WARD and BONAVIA, 2001), Hungary (KOCSIS, 2007), Italy (MARSILI et al., 2007), Costa Rica
(LAURITO & VALERIO, 2008), Madagascar (ANDRIANAVALONA et a., 2015) and the Miocene and Pliocene of
Chesapeake Bay region (KENT, 1994).

Order: Lamniformes BERG 1958
Family: Lamnidae M ULLER AND HENLE 1838
Genus. Carcharodon SMITH 1838

Carcharodon hastalis (AGASSIZ 1838)

Material: two teeth in NHMA Collection (no. 1327B - Figs. 2c-e; and 1327C - Figs. 2f-h; from Lopadea
Veche)

Both teeth from Lopadea are triangular with a smooth crown and straight cutting edges. In lateral view, we can
see that the crown is very compressed labio-lingualy and the apex of the crown isreversed in lingual direction (Figs. 2f
& h). No lateral cusplets are present. The root is small with the end of the lobes rounded. The angle of the root branches
is obtuse, dightly surpassing 150°.

Discussions: Teeth of the shark Carcharodon hastalis have been found in most of the Miocene deposits around
the world. This species can usually be found alongside Otodus megalodon, Hemipristis serra and Carcharias spp. and
isone of the largest predators of itstime.

The taxonomy of this species was for along time disputed. An important step forward in its research was made
when irrefutable fossil evidence became available to prove the phylogenetic connection with the Recent Carcharodon
carcharias, the great white shark (NYBERG et a., 2006; EHRET et al., 2012). The species C. hastalis and a newly
described, intermediary species, C. hubelli Ehret, Macfadden, Jones, Devries, Foster & Salas-Gismondi, 2012, were
subsequently assigned to Carcharodon genus (EHRET et al., 2012).

Family Odontaspididae MULLER & HENLE 1839
Genus: Carcharias RAFINESQUE 1810

Carcharias sp.

Material: one tooth in BBUPSM Collection (no. 1939A from Gérbova de Sus) - Figs. 2 ab'.

The figured specimen is a medium to large size tooth (4.7 cm) with a ender crown that widens towards the
base and it is dlightly curved in distal direction. The surface of the crown is smooth. The labia side is flat, while the
lingual side is moderately convex. One pair of small cuspletsis present next to the principal cusp. The root has a strong
central protuberance with a clearly marked but narrow nutrient groove and lobes well separated. The root angle is of
82°. The extremities of the root lobes are broken. The shape of the lateral profile is hard to evaluate because of the
imperfect contact of the two fragments.

Discussions: Although the tooth is fragmented in two pieces, it preserves enough characters to be assigned at

least to genus level. It presents similarities with the genus Carcharias, with robust teeth with a smooth crown, sharp
apex, convex lingual side and small and sharp lateral cusplets (CIOBANU, 2002, p.87).
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We consider that the tooth differs from the similar genus Araloselachus (GLIKMAN, 1964). In contrast with
this genus, the cutting edge reaches the base of the crown (as defined in CAPPETTA, 2012, p. 191).

Class: Actinopterygii KLEIN 1885
Infraclass: Teleostei MULLER 1846
Order: Perciformes BLEEKER 1859
Family: Sparidae BONAPARTE 1831
Genus: Diplodus RAFINESQUE 1810

Diplodus jomnitanus (VALENCIENNES 1844).

Material: one incomplete tooth in NTC (Bobii Creek, Gérbova de Sus) - Figs. 4e-h.

The straight shape of the tooth indicates a frontal position (incisor). On the labia side, the tooth is slightly
convex (Fig. 4e), while on the lingual side is concave (Fig. 4f). The apical portion exposes strong traces of functional
wear, with parts of the enamel missing. Theroot is as high as the crown being preserved on the same side as the crown.

Discussions: the shape of the tooth is very similar with the other teeth described and figured as Diplodus
jomnitanus from the Badenian sediments of Austria (SCHULTZ & PILLER, 2013, p. 300 & pl. 67 Figs. 1a-b). Other
similar teeth are described and figured in JONET (1975, p. 148 & pl. | Fig. 22), MIKUZ et al., (2013, pl. 1 fig. 3a-c)
and ANTUNES et a., (1981, pl. 5, Fig. 7). Diplodus is a genus that still has 23 extant species and subspecies (PAZ,
1975; FRICKE et al., 2016). Its dentition is characterized by afrontal row of teeth (incisors) and back and lateral teeth
of low oval or round shape disposed in two or three rows (BAUZA & PLANS, 1973) and sometimes more, as for
example in Diplodus capensis Smith, 1844 (FRICKE et al., 2016).

The extant Diplodus sargus (LINNAEUS, 1758) and Sparidae in general are alongside Labridae the main sea-
urchins predators (FIGUEIREDO et al., 2005) and have a general durophagous diet (SANTINI et al., 2014). Since
Gérbova de Sus has one of the most abundant Badenian sea urchins faunain Transylvania (VADASZ, 1915; GABOS &
GHIURCA, 1969), then the presence of Diplodus indicates one of the superior trophic links of this ecosystem.

A large number of Diplodus species (teeth and otoliths) were reported from the Badenian of Austria as
Diplodus jomnitanus Vaenciennes 1844, D. karrerae Nolf & Steurbaut 1979, D. cf. puntazzo Cetti 1777, D. sitifensis
Valenciennes 1844 (see SCHULTZ & PILLER, 2013), this diversity being an indicator of the success of this genusin
the Middle Miocene.

Sparidae indet.

Material: Material: one tooth in NTC (Bobii Creek, Garbova de Sus) - Figs. 4b-d.
The tooth has a genera oval shape, with a very shallow central depression on its apical side, while the basal
side shows alow and rounded root. The general shape corresponds with a molariform Sparidae tooth.

CONCLUSIONS

The described and illustrated fauna from this article and the taxa reported by the previous 19™ century authors
congtitute a classical fish fauna for the Badenian of Europe. Similar fossil fish assemblages were reported from nearby
countries like Hungary (SZABO & KOCSIS, 2016) or Austria (SCHULTZ & PILLER, 2013). Our work adds to the
distribution of these genera and species of fish in Paratethys of the Badenian.

It is interesting to note the presence of the big predators like O. megalodon and H. serra in these deposits, but
the almost total absence, at least until now, of the bones of marine mammals. Possibly these large predators were only
stray visitors in this area. Regarding the species of Isurus, Carcharoides, Araloselachus and Carharias, these are fish
eaters that are common in al Neogene warm waters. The occurrence of the genus Diplodus is interpreted in relation
with the sea-urchin fauna, as their predator.

The material described by us comes from fortuitous (and lucky) finds and it is obviously small both in number
of specimens and in diversity of species. A systematic survey of the above mentioned localities is not often possible
since the rocks are compact and devel op non-extensive outcrops, usually restricted to the small creeks banks.

The presence of the genera Hemipristis and Diplodus is the first report of these taxa for the Badenian of
Romania. New field works should be continued, to complete the Badenian fish fauna repertory of Romania.
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Figure 2. Carcharias sp. BBUPSM 1939A (a-b): a- lingual view; b - labial view; b' -detail of the cuplets; Carcharodon hastalis
NHMA 1327B (left) and 1327C (right) (c-h): ¢,f - lingual view; d,g - labial view; eh - lateral view; Hemipristis serra BBUPSM
7049 (i-1): i - lingual view; j - labial view; Kk - lateral view; k' - detail of the cutting edge; | - basal view; Scale bar - 1 cm (original).
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Figure 3. Otodus (Megaselachus) megalodon NHMA 1327A (a-C): a- lingual view; b - labial view; ¢ - lateral view; Otodus
(Megaselachus) megalodon NHMA 1339 (d-f): d - lingual view; e - labial view; f - lateral view; Scale bar - 1 cm (original).
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Figure 4. Otodus (Megaselachus) megalodon NHMA 697 (a): a- lingual view; Sparidae indet TNC (b-d): d - apical view; e - basal
view; f - lateral view; Diplodus jomnitanus TNC (e-h): e - labial view; f - lateral view; g - mesial view; h - distal view;
Scale bar - 1 cm (original).




Muzeul Olteniei Craiova. Oltenia. Sudii si comunicari. Stiingele Naturii. Tom. 33, No. 1/2017 ISSN 1454-6914

REFERENCES

AGASSIZ L. 1833-1843. Recherches sur les poissons fossiles, (Contenant I'Histoire des Cycloides). Imprimerie de
Petitpierre. Neuchatel. 390 pp.

ADNET S, ANTOINE P. O., HASSAN BAQRI S. R., CROCHET J. Y., MARIVAUX L., WELCOMME J. L.,
METAIS G. 2007. New tropical carcharhinids (Chondrichthyes, Carcharhiniformes) from the late Eocene-
early Oligocene of Balochistan, Pakistan: Paleoenvironmental and paleogeographic implications. Journal of
Asian Earth Sciences. 30:303-323. DOI:10.1016/j.jseaes.2006.10.002 [ Accessed March 20, 2017].

ANDRIANAVALONA T. H., RAMIHANGIHAJASON T. N., RASOAMIARAMANANA A., WARD D. J, ALI J R,
SAMONDS K. E. 2015. Miocene Shark and Batoid Fauna from Nosy Makamby (Mahajanga Basin,
Northwestern Madagascar). PLoS ONE. 10(6): €0129444; DOI: 10.137l/journa.pone.0129444 [Accessed
March 10, 2017].

ANTUNES M. T., JONET S.,, NASCIMIENTO A. 1981. Vertébrés (crocodiliens, poissons) du Miocéne marin de
I'Algarve Occidentale. Ciénciasda Terra. (UNL). Lisboa. 6: 9-38.

BAUZA J. & PLANS J. 1973. Contribucion a conocimiento de la fauna ictiologica del Neogeno Catalano Balear.
Bolletin de la Sociedad de Historia Natural de Balears. Pama. 18: 72-131.

BELYAEV G. M. & GLIKMAN L. S. 1970. The Teeth of Sharks on the Floor of the Pacific Oceanic. Akademiya
Nauka SSSR. Moskva. 88: 236-251.

BENDIX-ALMGREEN S. E. 1983. Carcharodon megalodon from the Upper Miocene of Denmark, with comments on
elasmobranch tooth enameloid: coronoin. Bulletin of the Geological Society of Denmark. Copenhagen. 32: 1-33.

BERG L. S. 1958. System der Rezenten und Fossilen Fischartigen und Fische. Hochschulbiicher fiir Biologie. Berlin. 310 pp.

BLEEKER P. 1859. Enumeratio specierum piscium hucusque in Archipelago indico observatarum. Acta Societatis
scientiarum Indo-Neerlandae, Stockholm. 6(1-36): 1-276.

BONAPARTE C. L. 1831. Saggio di una distribuzione metodica degli animali vertebrati. Presa Antonio Bulzaer.
Roma. 78pp.

BUCURI. I. & FILIPESCU S. 2011. Middle Miocene red agae from Lopadea Veche (Western border of the Transylvanian
Basin). In: Bucur I. I. & Sasaran E. (Eds.) 10th International Symposium on Fossil Algae, Cluj-Napoca. 12-18
September 2011, Field Trip Guidebook. Calcareous algae from Romanian Carpathians. 137 pp.

CAPPETTA H. 1987. Chondrichthyes Il. Mesozoic and Cenozoic Elasmobranchii. In: H. P. Schultze (Ed.). Handbook
of Paleoichthology. Vol. 3B. Gustav Fischer Verlag. Stuttgart - New Y ork. 193 pp.

CAPPETTA H. 1970. Les sélaciens du Miocene de larégion de Montpellier. Palaeovertebrata. Mémoires Extraordaires
1970. Institut des Sciences de I’ Evolution. Montpellier. 139 + 19 pp.

CAPPETTA H. 2012. Handbook of Paleoichthyology. Vol. 3E: Chondrichthyes. Mesozoic and Cenozoic
Elasmobranchii: Teeth. Verlag Dr. Friedrich Pfeil. Minchen. 512 pp.

CETTI F. 1777. Anfibi e pesci di Sardegna. In: Piatoli G. (Ed.): Storia naturale di Sardegna, v. 3. Stamperia Giuseppe
Piattoli. Sassari. 208 pp.

CHIRA C. 2000. Nannoplancton calcaros si moluste miocene din Transilvania. Edit. Carpatica. Cluj Napoca. 183 pp.

CHIRA C., FILIPESCU S., CODREA V. 2000. Palaeoclimatic evolution in the Miocene from the Transylvanian
Depression reflected in the fossil record. In: Special Publications. Geological Society. London: 5-64. DOI:
10.1144/GSL .SP.2000.181.01.06 [Accessed March 20, 2017].

CICIMURRI D. J. & KNIGHT J. L. 2009. Late Oligocene sharks and rays from the Chandler Bridge Formation,
Dorchester County, South Carolina, USA. Acta Palaeontologica Polonica. Polish Academy of Sciences.
Warsaw. 54(4): 627-647.

CIOBANU R. 2002. Selacienii paleogeni din Roménia, Editura Universittii , Lucian Blaga”. Sibiu. 216 pp.

COMPAGNO L. J. V. 1973. Interrelationships of living elasmobranchs. Zoological Journal of the Linnean Society.
Oxford University Press. Oxford. 53 (Supplement 1): 15-61.

COMPAGNO L. J. V. 1984. An annotated and illustrated catalogue of shark species known to date (Carchariniformes).
FAO Species Catalogue for Fishery Purposes. Food and agriculture organization of the United Nations. Rome.
125, 4(2): 251-655.

COMPAGNO L. J. V. 1988. Sharks of the order Carcharhiniformes. Princeton University Press. New Jersey. 486 pp.

DAMES W. 1883. Uber eine tertidre Wirbelthierfauna von der westlichen Insel der Birket-EI-Qrin im Fajum
(Aegypten). Stzungsberichte der Koniglich Preussischen Akademie der Wissenschaften zu Berlin. 6:129-153.

EHRET., MACFADDEN B., JONESD., DEVRIES T., FOSTER D., SALAS-GISMONDI R. 2010. Origin of the white
shark Carcharodon (Lamniformes. Lamnidae) based on recalibration of the Upper Neogene Pisco Formation of
Peru. Paleontology, London, 6:1139-1153.

FIGUEIREDO M., MORATO T., BARREIROS J. P., AFONSO P., SANTOSR. S. 2005. Feeding ecology of the white
seabream, and the ballan wrasse, in the Azores. Fisheries Research. 75(1):107-119.
DOI:10.1016/j.fishres.2005.04.013 [Accessed March 12, 2017].

FILIPESCU S. 1996. Stratigraphy of the Neogene from the western border of the Transylvanian Basin. Sudia
Universitatis Babes - Bolyai. Seria Geologia. 41(2): 3-78.

15



TRIF Nicolae, CODREA Vlad

FRICKE R., GOLANI D., APPELBAUM-GOLANI B. 2016. Diplodus levantinus (Teleostei: Sparidag), a new species
of sea bream from the southeastern Mediterranean Sea of Isragl, with a checklist and a key to the species of the
Diplodus sargus species group. Scientia Marrina. 80(3): 305-320.

GABOS L. & GHIURCA V. 1969. Echinide mici din faciesul recifal a Tortonianului din Transilvania. Sudia
Universitatis Babes-Bolyai. Cluj-Napoca. 14(1): 81-91.

GLIKMAN L. S. 1964. Sharks of Paleogene and their stratigraphic significance. Nauka Press. Moscow. 229 pp. [in
Russian].

HEREPEY K. 1896. Alstfehér varmegye foldtani leirasa. In: Herepey K. & Géaspar |. (Eds.). Alsifehér varmegye
monografigja. Nagy Enyed. Val. 1, part. 1. 18 pp.

HOSU A., FILIPESCU S. 1995. Sequence stratigraphy on the Middle Miocene deposits from Gérbova de Sus
(Transylvanian Basin, Roménia). Studii si Cercetari. Muzeul Bistrita Nasaud. 1: 99-104.

JONET S. 1975. Notes dichthyologie miocene Portugaise. VI-Les Sparidae. Boletim da Sociedade Geolégica de
Portugal. Lisboa. 19(3): 135-17.

KENT B. W. 1994. Fossil Sharks of the Chesapeake Bay Region. Egan Rees and Boyer. Inc. Columbia. 146 pp.

KEYESI. W. 1972. New records of the elasmobranch C. megalodon (Agassiz) and the review of the genus Carcharodon in
the New Zedland fossil record. New Zealand Journal of Geology and Geophysics. 15(2): 228-242.

KING C., IAKOVLEVA A., STEURBAUT E., HEILMANN-CLAUSEN C., WARD D. 2013. The Aktulagay section,
west Kazakhstan: akey site fornorthern mid-latitude Early Eocene stratigraphy. Sratigraphy. 10(3): 171-209.

KLEIN E. F. 1885. Beitrége zur Bildung des Schadels der Knochenfische, 2. Jahreshefte Vereins Vaterlandischer
Naturkunde in Wurtenberg. 42: 205-300.

KLUNZINGER C. C. 1871. Synopsis der Fische des Rothen Meeres. |l. Theil. Verhandlungen der Koéniglischen
Zoologischen—Botanischen Gesellschaft in Wien. 21: 441-688.

KOCSIS L. 2007. Central Paratethyan shark fauna (Ipolytarnéc, Hungary). Geologica Carpathica. VEDA. Bratislava.
58(1): 27-40.

KREZSEK C. & FILIPESCU S. 2005. Middle to late Miocene sequence stratigraphy of the Transylvanian Basin
(Romania). Tectonophysics. Elsevier. Amsterdam. 410: 437-463.

LAURITO C. & VALERIO A. L. 2008. Ictiofauna de la localidad de San Gerardo de Limoncito, Formacién Curré,
Mioceno Superior, Canton de Coto Brus, provincia de Puntarenas, Costa Rica. Revista Geoldgica de América
Central. Universidad de Costa Rica. 39: 65-85.

LINNAEUS C. 1758. Systema Naturae per regna tria naturae, regnum animale, secundum classes, ordines, genera,
species, cum characteribus differentiis synonymis, locis. Stockholm. 824 pp.

MARSILI S. 2006. Analisi Sstematica, Paleoecologica e Paleobiogeografica della Selaciofauna plio-pleistocenica del
Mediterraneo. Univerity of Pisa. PhD Thesis. 362 pp.

MARSILI S., CARNEVALE G., DANESE E., BIANUCCI G., LANDINI W. 2007. Early Miocene vertebrates from
Montagna dellaMaiella, Italy. Annales de Paléontologie. 93(1): 27-66.

MIKUZ V., SOSTER A., ULAGA S. 2013, Miocene fish teeth from the Plesko Quarry, Slovenia. Folia Biologica et
Geologica. Slovenska akademija znanosti in umetnosti (SAZU). Bratislva. 54(1): 121-133.

MIKUZ V., SOSTER A., STARE F., SUKIC-PREKMURSKI M., 2015. Megalodon teeth from Miocene Marlstone at
Virstanj, Slovenia, Folia Biologica et Geologica. Slovenska akademija znanosti in umetnosti (SAZU).
Bratislva. 56(2): 77-107.

MULLER J. & HENLE F. G. J. 1838. On the generic characters of cartilaginous fishes, with descriptions of new
genera. Magazine of natural history and journal of zoology, botany, mineralogy, geology and meteorology.
Natural History Museum. London. 2: 33-37 & 88-91.

NYBERG K., CIAMPAGLIO C., WRAY G. 2006. Tracing the ancestry of the great white shark, Carcharodon
carcharias, using morphometric analyses of fossil teeth. Journal of Vertebrate Paleontology. Society of
Vertebrate Paleontology. 26(4): 806-814.

NOLF D. & STEURBAUT E. 1979. Les otolithes de téléostéens des faluns Sallomaciens d’ Orthez et de Sallespisse
(Miocene moyen d'Aquitaine merdionale, France). Palaeontographica. Schweizerbart science publishers.
Stuttgart. A 164: 1-23.

NOSZKY J. 1925. Adalékok a magyarorszégi Lajtameszek faunajdhoz. Annales Musel Nationalis Hungarici. Budapest.
22: 230-280.

PAZ R. dela 1975. Systématique et phylogenéese des Sparidae du genre Diplodus Raf., (Pisces, Teleostel). Travaux et
Documents de |'ORSTOM. Paris. 45: 1-96.

PHILIPPI R. A. 1846. Tornatella abbreviata, Otodus mitis, Otodus catticus und Myliobatis testae. Palaeontographica.
Schwei zerbart science publishers. Stuttgart. 1. 3-26.

PROBST J. 1874. Beitrag zur kenntniss der fosille fische aus der Molasse von Baltringen |. Jahreshefte des Vereins fir
vaterlandische Naturkunde in Wirttemberg. Schwei zerbart science publishers. Stuttgart. 30: 275-298.

PURDY R. W., SCHNEIDER V. P., APPLEGATE S. P, MCLELLAN J. H., MEYER R. L., SLAUGHTER R. 2001.
The Neogene sharks, rays, and bony fishes from Lee Creek Mine, Aurora, North Carolina. In: Ray C. E. &
Bohaska D. J. Geology and paeontology of the Lee Creek Mine, North Caroling, IlI. Smithsonian
Contributions to Paleobiology. Smithsonian Institution Press. Washington. 90: 71-202.

16



Muzeul Olteniei Craiova. Oltenia. Sudii si comunicari. Stiingele Naturii. Tom. 33, No. 1/2017 ISSN 1454-6914

RAFINESQUE C. S. 1810. Caratteri di alcuni nuovi generi e nuove specie di animali e pinate della Scilia, con varie
osservazioni sopra i medisimi. Stampe di San Filippo. Palermo. Part I: 71-105.

REOLID M. & MOLINA J. M. 2015. Record of Carcharocles megalodon in the Eastern Guadalquivir Basin (Upper
Miocene, South Spain). Estudios Geolégicos. 71(2): e032.

ROGL F. 1998. Palacogeographic considerations for Mediterranean and Paratethys seaways (Oligocene to Miocene).
Annalen des Natur historischen Museumsin Wien. 99A: 279-310.

SANTINI F., CARNEVALE G., SORENSON L. 2014. First multi-locus timetree of seabreams and porgies
(Percomorpha: Sparidae). Italian Journal of Zoology. 81(1): 55-71.

SCHULTZ O. & PILLER W. E. 2013. Catalogus Fossilium Austriae Band 3 - Pisces. Verlag der Osterreichischen
Akademie der Wissenschaften. Wien. 576 pp.

SMITH A. 1844. Pisces. Illustrations of the zoology of South Africa; consisting chiefly of figures and descriptions of the
objects of natural history collected during an expedition into the interior of South Africa in 1834-36, vol. 4.
Smith, Elder and Co. London. 177 pp.

SZABO M. & KOCSIS L. 2016. A new Middle Miocene sdachian assemblage (Chondrichthyes, Elasmobranchii) from
the Central Paratethys (Nyirad, Hungary): implications for temporal turnover and biogeography. Geologica
Carpathica. 67(6): 573-594.

SURARU N. 1992. Biostratigraphie erwagungen uber das Obere Badenien aus dem gebiet von Lopadea Veche (Kreis
Alba) Pietroasa (Kreis Cluj). Sudia Universitatis Babes-Bolyai. Geologia. Cluj-Napoca. 37(2): 49-61.

TRIF N., CIOBANU R., CODREA V. 2016. The first record of the giant shark Otodus megalodon (Agassiz, 1835)
from Romania. Brukenthal Acta Musei. Sibiu. 11(3): 507-526.

VADASZ M. E. , 1915. Die mediterranen Echinodermen Ungarns. Geologica Hungarica. Series Geologica. Akademiai
Kiado. Budapest. 1(2): 79-253.

VALENCIENNES A. 1844. Histoire naturelle des poissons. Tome dix-septiéme. Edit. P. Bertrand. Paris. 497 pp.

WARD D. J. & BONAVIA C. G. 2001. Additions to, and a review of, the Miocene shark and ray fauna of Malta.
Central Mediterranean Naturalist. University of Malta. La Valleta. 3(3): 131-146.

WHITE E. |. 1956. The Eocene fishes of Alabama. Bulletins of American Paleontology. Paleontological Research
Ingtitution. 36(156): 123-150.

YABE H., GOTO M., KANEKO N. 2004. Age of Carcharocles megalodon (Lamniformes. Otodontidae): A review of
the stratigraphic records. The Palaeontological Society of Japan (PSJ). Tokio. 75:7-15.

ZAGORSEK K., FILIPESCU S., KATARINA H. 2010. New Middle Miocene Bryozoa from Gérbova de Sus
(Romania) and their relationship to the sedimentary environment. Geologica Carpathica. Earth Science
Institute of the Slovak Academy of Sciences. Bratislava. 61(6):495-512.

Trif Nicolae
Brukenthal National Museum, Natural History Museum, Sibiu, Romania,
Cetatii Street 1, Sibiu, RO-550160, Romania
nicolae.trif @gmail.com;

Codrea Vlad
Babes-Bolyai University, Faculty of Biology-Geology, Department of Geology
1, Kogalniceanu Str., Cluj-Napoca, RO-400084, Romania
vlad.codrea@ubhbcluj.ro

Received: March 22, 2017
Accepted: August 23, 2017

17



Muzeul Olteniei Craiova. Oltenia. Sudii si comunicari. Stiingele Naturii. Tom. 33, No. 1/2017 ISSN 1454-6914

MINERALOGY AND PETROGRAPHY
OF TERRIGENOUSFORMATION IN BRARI SECTION, ALBANIA

QORRI Ana, DURMISHI Cergcis, PRIFTI Irakli, FOCIRO Oltion

Abstract. The Brari section in Tirana Depression is represented by a succession of molasses deposits, Middle to Late Miocene in
age, developed in inner-outer and outer neritic zones. These shallow marine deposits comprise several depositional sequences, which
were carefully studied using polarized light microscope, SEM-EDS and XRD. Their petrographic and mineralogical composition
enables the characterization of each sequence in terms of both nature and provenance of the clastic constituents. In addition, three
main facies have been identified. Facies 1 (quartz-lithic) was derived by the erosion of the igneous rocks from the eastern part of
Albania and of the low to medium-grade metamorphic rocks (mainly quartzite and date). Facies 2 (cal careous sandstones) and Facies
3 (quartz-arenite) were produced by the reworking of sedimentary rocks (flysch and carbonate rocks) from Kruja and Krasta Cukali
zones. |n addition to the sandstones petrography, this provenance is supported by the mineralogy of some interbedded clay. Thus, the
clays related to facies 1 and 2 have a more variegated composition (illite-smectite mixed-layer), while the interbedded clays from
facies 1 are characterized by the presence of chlorite.

Keywords: Brari, terrigenous formation, facies, provenance.

Rezumat. Mineralogia si petrografia formatiunii terigenein sectiunea Brari, Albania. Sectiunea Brari din Depresiunea
Tirana este reprezentata de o succesiune de depozite de molasi, de varsta Miocen mediu-tarziu, acumulate Tn zone neritice intern-
externe si externe. Aceste depozite marine de mica adancime au fost studiate cu atentie, utilizand microscopul cu lumina polarizata,
SEM-EDS si XRD. Compozitia lor petrografica si mineralogica permite caracterizarea lor in ceea ce priveste natura constituentilor
clastici si provenienta acestora. 1n plus, au fost identificate trei faciesuri principale. Faciesul 1 (cuarto-litic) provine din eroziunea
rocilor eruptive din partea de est a Albaniei si arocilor metamorfice (in principal cuart si ardezie). Faciesul 2 (gresii calcaroase) si
Faciesul 3 (cuart-arenitic) provin din remanierea rocilor sedimentare (flis si roci carbonatice) din zonele Kruja si Krasta Cukali.
Aceasta provenientd este sustinutd si de mineralogia intercaatiilor de argile. Astfel, argilele asociate faciesurilor 1 si 2 au o
compozitie interstratificata (illit-smectite), in timp ce intercalatiile de argile din Faciesul 1 se caracterizeaza prin prezenta cloritului.

Cuvinte cheie: Brari, formatiune terigend, facies, provenienta.

INTRODUCTION

Brari is located in Tirana Depression being situated in the north-eastern part of the Periadriatic Depression
(Albania), which consists of Miocene and Pliocene molasses. It lies discordantly with lonian and Kruja zone deposits
(SHEHU et a., 1981). According to GELATI et al., (1997) Aquitanian, Langhian, Serravallian, Tortonian formations
were determined into this section (Fig. 1).

Brari section belongs to inner-outer and outer neritic zones. Marine sediments (60-70m) of Brari section
consist of basal sandy conglomerate beds with concretions of yellowish calcareous sandstones, cross bedded
conglomerates and very thin layers of silty mudstones, parallel bed gravelites, and massive, coarse sandstone with
Echinoidea fossiliferous sandstones with bivalves (Fig. 1). Upward, the section continues with Lithothamnium
limestones (30m) overlapped by a terrigenous succession (60m) and, again, there are present Lithothamnium limestones
(50m). At the top of the section, there can be found sandstone interbedded with thin layers of mudstone and limestone
with Ostreidae (GJANI et al., 2003).

The purpose of this study is to determine the provenance of this terrigenous material based mainly on
mineralogical sandstone composition.

MATERIAL AND METHODS

For this study 11 clay samples were chosen and 20 thin sections were prepared from the most representative
samples collected during the field work. The petrographic studies were conducted by using Nikon Eclipse 50iPOL
optical microscope. Moreover, the mineralogical studies of the sandstones and shales were conducted using XRD and
SEM (Philips XL 30 ESEM) equipped with EDS. The diffractograms were obtained from the samples using X-Ray
Diffraction under Co Ko radiation, with a step scanning 3 to 60°20 in steps of 0.01°26 with a counting time of 1.00 s per
step. First X-ray Diffraction analyses were done from the samples in natural conditions and after these, the two most
representative samples were selected for further detailed analysis.

The analyses aimed at documenting the mineralogy and especially clay mineralogy of Brari section. A clay
fraction (< 2 um) was separated from the samples by disaggregating them with different acids according to JACKSON
(1958) method and dispersing the sample in distilled water and immediately washing by centrifugation. The fraction of
< 2 um was isolated by centrifugation and suspension was dried on glass slides. The clay samples in oriented mounts
were run under three different conditions. The first one was done in air dry state. During the second treatment, the slide
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samples were placed in an oven and heated at 330°C and 500°C for 2 hours. After this, they were immediately analyzed
right after taking them out of the oven; in this way, we stopped the rehydration of the samples. The ethylene glycol
treatment was done by adding 100-200 ml of ethylene glycol in a desiccator with the sample slides being placed on a
ceramic plate. The desiccator was |eft in the oven at 60°C for at least 10 hours. The digital data were interpreted using
X-Pert Highscore Plus software, which comprises a search-match routine based on a Powder Diffraction File.

M RESULTSAND DISCUSSIONS
330§ :

Previous works on this area were focused
mainly on biostratigraphy and they gave just a
genera description of the main lithologies present
in Brari section. This study is focused only on the
eastern side of the Tirana Depression where the
sedimentary succession in Brari section was
deposited predominantly in marine environments,
inner-outer neritic and outer neritic zones (GJANI
et al., 2003). Based on the petrographic description
of the thin sections three main facies were
identified.

Facies 1 is quartz-lithic. It consists of
abundant quartz (ranging up to 45 %) and a great
variety of rock fragments (Figs. 2a, b), which are
often accompanied by low amounts of feldspars
(averaging ~1 %) and a variety of heavy minerals.
The dominant cementing material in the studied
sandstone samples is carbonate. A few of the
samples however contain ferruginous cement. The
framework congtituents however point to the
textural sub-mature stage character of the
sandstone.

The monocrystalline and polycrystaline
quartz types (Figs. 2e, f) are both present in this
: facies, the polycrystalline one consisting of several
I crystals of different orientations. The boundaries
‘ between the crystals are sutured, a characteristic of
'''''''''''''''''''' the deformed quartz, probable of metamorphic
STs origin (Fig. 2e). But the presence of polycrystalline
30l A Legene quartz with straight grain boundaries is also visible

____________________ [ Fossieroussandstones, roundsn and they point out an undeformed rock, possible of
e Linormammium, Lifophylim bearing igneous nature (Fig. 2f). Besides, the majority of

L] rudstone/boundstone . .
liic and massive fossilferous the monocrystalline quartz grains have undulose

_l sandstones with echinoidea and bivalves

oo :I_I.:—:ﬁ: Yellowish calcareous sandstones eXt' nCt' on. ROCk frmments are al SO | mpOI’tant

22D | By contributorsin thisfacies.

Late Miocene
Tortonian

Serravalian
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IOI
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Agquitanian-Langhian |

Oligocene|

Figure 1. Generalized lithological column of Brari section
(modified after GJANI et al., 2003).

The rock fragments occur as different size subangular to subrounded grains and include igneous, sedimentary
and metamorphic types. Much fine grained material cannot be resolved even under high magnification. They have a
platy shape probably due to the good cleavage of the source rock, containing abundant platy minerals, representing
shade or date (Fig. 2c). Muscovite-bearing quartz rich rocks with micas show preferentia orientation forming a
schistose texture and these clasts can be classified as quartzites (Fig. 2d). Volcanic rock fragments consisting of
plagioclase laths set in atered groundmass of too fine grained are also present (Figs. 2a, b, g).

The most common sedimentary rock type present in this facies is cherts (Fig. 28). The grains of chert are fine
to medium in size and have subangular to rounded boundaries (Fig. 2a). The overall abundance of rock fragments is
around 35 %. Trace amounts of muscovite occur as flakesin thisfacies.

Facies 2 is calcareous sandstone. This facies consists of angular to subangular quartz grains together with
angular calcite grains cemented by calcium carbonate. Some fauna fragments, poorly preserved can be found in this
facies (Fig. 2a).
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Facies 3 represents sandstone, which consists amost entirely of quartz and is thus classified as quartz arenite.
Thisfaciesistexturally immature according to FOLK (1951), while it is mineralogically mature. Dark black bioclast are
present in the sample. Based on the petrographic description of the samples even SEM analyses have revealed to us

more or less the same major constituents. The most common mineral identified in thin sections is quartz as the main
constituent.

L ' % 2 - & =S
Figure 2. Microphotographs of different sandstones facies taken under crossed polars. @) main constituents of Facies 1 (Q-quartz,
M-muscovite, 1g- igneous rock fragment, Ch-chert rock fragment); b) same as previous; c) slate fragment; d) angular schistose
quartz, (M-metamorphic rock fragment); €) polycrystalline quartz (Qp), with sutured crystal boundaries; f) polycrystalline quartz
(Qp) with straight grain boundaries; g) angular monocrystalline quartz grains; h) Angular monocrystalline quartz grain (Qm)
and fauna fragment (F).

B 1 00um
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Most of the quartz grains are fresh and clean, while some of them have a“dirty surface” and display shades of
pale yellow to brown colours due to staining with ferruginous cementing material. Some of the quartz grains also
contain inclusions of tourmaline, micaand zircon. They show also fracturesfilled by cement or opague material.

SEM equipped with EDS has provided us a better understand for accessory and trace congtituentsin the three facies.

Facies 1 contains amounts of feldspars often weathered into clay mineras (chlorite). Most of the feldspar
grains are of medium size and only a minor proportion occurs as small or large grains that are randomly distributed
among the medium-grained feldspars. The grains of feldspar show alteration into clay minerals. These grains are mostly
fractured, the fractures being filled with opague minerals or cement (Fig. 3a). The most abundant type of feldspars is
plagioclase and microcline. The plagioclase show characteristic polysynthetic twinning while microcline, less
frequently occurs as small grains, most of them showing cross-hatched twinning.

Calcite and dolomite appear mainly as cement (Fig. 3€). Dolomite core often appears dissolved. Trace amounts of
muscovite occur as bent flakesin the studied samples. Their composition shows a considerable quantity of Mg and Ca.

AccV Spot Magn Det WD ———— — 100.pm Spo Jet WD 20 pym
R] 1500 60 00 CEN 102 i c 2

vt Magn Det WD
50 800x CEN 102

Spot Magn Det WD
6.0 200x CEN 9.8

Figure 3. Microphotographs of different constituents in sandstones facies, taken under SEM: a) weathered feldspars (coarse
grains); b) pyrite(Py?); c) hornblende (Hnb?); d) magnesium chromite (light gray); €) dolomite cement
(rhomb-shaped); ) epidote (Ep?) and zircon (Zr?).
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Glauconite grains aso occur. The presence of glauconite supports shallow marine conditions for the deposition
of the studied sandstone. However, it mostly appears to be authigenic and its abundance increases in the facies 2 and 3.
Small isometric pyrite crystals (up to 5 umin size) and framboids (Figs. 3b, 4l) dispersed within the rock are associated
with secondary minerals and Fe oxyhydroxides.

A heavy mineral found in the studied samplesis zircon, in very small grains. It is rather rare and mostly occurs
asinclusionsin quartz (Figs. 3f, 4j).

Monazite is another heavy minera that occurs in the rocks. The grains of monazite are generally small and
have subrounded to rounded outlines (Figs. 4k, n). Hornblende occurs as elongate prismatic crystals up to 0.5 mm in
size, located adjacent to quartz (Fig. 3c).

Figure 4. Microphotographs of different constituents in sandstones facies, taken under SEM: g) pure epidote (gray) and epidote
richin REE (light gray); h) angular quartz grain (upper left corner); i) ilmenite (Ilm), rutile (Ru) and apatite
(Ap); j) garnet (Gnt) and zircon (Zr); k) monazite (Mnt); 1) spinel (Spn) and framboidal pyrite (Py); m) epidote (Ep);
n) garnet (Gnt-pyrope-almandine) and monazite (Mnt).
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A few of the samples also contain grains of epidote (Figs. 3f, 4m). Epidote sometimes appearsto berichinrare
earth elements (REE). This is a common accessory phase in igneous, metamorphic, metasomatic, and sedimentary
rocks. Other heavy minerals present in studied samples are ilmenite, rutile, chromite, spinel, apatite, garnets (Figs. 4i, n)
(Fig. 5). Chromite is present as magnesio-chromite (MgCr,0s) (Fig. 3d). Grains of ilmenite-rutile are aways zoned and
consist of ilmenite cores enveloped by rutile (Fig. 4i).

Clay mineralogy was deciphered based on the diffractograms achieved by XRD analysis. Those indicate that
the main minerals present in the clay samples are quartz, cacite, aragonite, albite, gypsum, ankerite, muscovite,
glauconite. Chlorites, smectites and a small quantity of serpentine (Fig. 6) were better evidenced after the
aforementioned treatments of the samples. For their further description we have grouped the minerals into main groups
like non clay minerals and clay minerals. Non clay minerals present in Brari section are quartz, calcite, aragonite, albite,
gypsum, ankerite, muscovite, and glauconite.

Quartz is one of the most abundant mineralsin most of the samples. It isidentified by its distinctive reflections
at 4.26 A and 3.35 A. The 3.35 A peak of quartz was more intense than the other peaks and it is present in al of the
samples. In some samples, there was a coincidence between quartz with a strong reflection of illite at 3.35 A, which
makes this 3.35 A peak difficult to use in such cases.

Calcite is identified according to a weak characteristic reflection for the interplanar distances at 3.03 A and
1.87 A showing its presence in trace amounts.

Aragonite highest peak reflectionsareat 3.03 A, 3.27 A, 2.69 A.

Albite is present in most of the samples, but in minor amount. It is identified by distinct reflection in the
spacing range of 3.8 A to 3.2 A.

Label A: alb6905b

L]
Si

Lahel A: Al BRID2
Q
Al
Si
Ca Fe
M
- B . 1 % N,
Al 2.00 4.00 6.00 §.00 10.00 1z.00 14.00
Ca Fe
Mn
a) ] 2 bl e L A LJ.M.....,__.A;.... . Spe-Al

100 200 300 400 500 600 700 S.00 9.00 1000 11.00 1200 13.00

Figure 5. Comparison between EDS spectrum of different minerals like pyrope-almandine and spessartine-almandine as members
of the garnet group.

Gypsum has the strongest reflection at 7.6 A; other peaks correspond to 4.28 A 3.06 A 2.86 A.

Ankeriteisidentified only by aweak reflection at 2.91 A, indicating a trace amount of this mineral.

Muscovite is identified by not such astrong reflection at 2.56 A and 9.9 A, indicating its presence in our samples.

Glauconite is present in some of the clay samples. When it is present, it shows the highest intensity peak at
258A,152A and3.31 A.

Clay minerals present in Brari section are chlorite and smectite.

Chlorite is represented by its basal reflections at 14.25 A, 7 A, 4.7 A and 3.5 A respectively. The basal
reflection at 14.25 A could not be used directly for the identification of chlorite because of interference with an illite-
smectite mixed layer, and 7.14 A aso could not be used for chlorite identification because of the interference and
coincidence with kaolinite reflections (NECZK O, 1965).

Smectite was identified using XRD technique. The petrographic and mineralogical studies indicate that
smectite is the earliest mineral to form, due to the transformation reactions.
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Figure 6. Diffractograms of the clay fraction in air dry state, heated at 330°C and 500°C and after glycol ethylene treatment.
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CONCLUSIONS

Petrographic identification of detrital minerals and lithic fragments was used to identify the source rock nature
(FOLK, 1974; PETTIJOHN, 1975). Because of the heterogenity of the terrigenous formation in Brari section, different
aspects of the framework grains composition reveal particular information about their provenance.

A higher proportion of quartz grains with moderate to strong undulose extinction and a higher proportion of
poly-crystalline quartz grains with four or more sub-grains characterize a metamorphic source (BASU, 1985). Plutonic
rocks tend to produce non-undul ose and weakly undulose mono-crystalline quartz grains or poly-crystalline grains with
only two or three sub-grains (BASU, 1985). However, according to FOLK (1974) and BASU et al. (1975), poly-
crystalline grains containing more than five crystals with straight to slightly curved intercrystalline boundaries aso
suggest a plutonic source.

Our quartz grains show the aforemantioned characteristic. Moreover, the quartz grains contain some vacuoles,
crystal sizes are typically unequal, and the original crystals are typically anhedral. According to KRYNINE (1937,
1940, 1950), these features suggest the same results as that of the above mentioned authors, a plutonic igneous quartz.
The presence of quartzites can be related with parent rocks like phyllite or schist. Recycled sedimentary quartz is
present in very low quantities, mainly appearing in the quartz-arenitic facies.

Many rock fragments present in the samples have recognizable characteristics of their parent deposits. They
are cherts, siliceous siltstone, fine-grained quartzites and mixed quartz-feldspar volcanic rocks. Feldspars make up less
than 1% of all the studied samples. According to PETTIJOHN et al. (1987), the scarcity of feldspars suggests that the
source area for the sandstone underwent a long period of intensive chemica weathering in a warm humid climate. The
feldspar from acidic plutonic rock is believed to be orthoclase or microcline and/or perthitic akali feldspar
(PETTIJOHN, 1975).

Although it rarely appears, akali feldspars are the dominant type of feldspars in the studied samples. Hence,
their source might have been acidic plutonic.The heavy minerals have long been used as indicators of provenance
because certain assemblages indicate specific source rocks (BOSWELL, 1933; MILNER, 1926). PETTIJOHN et al.,
(1987) and reveal that an association of minerals such as apétite, biotite, hornblende, monazite, muscovite, rutile and
zircon indicates an acidic igneous source.

The presence of chromite isrelated to mafic to ultramafic igneous rocks. Garnets and epidotes occur mainly in
metamorphic rocks. All of the aforementioned costituents form facies 1 and all data suggest that this facies was derived
from the erosion of acidic plutonic rock, mafic to ultramafic igneous rocks and low- to medium-grade metamorphic
rocks. These congtituents are part of the Albanian ophiolites (together with the metamorphic basement), which were
probably the main parent rocks.

Calcareous and quartz-arenitic facies were produced by recycled sedimentary formations. Phosphorous
skelethons, echinoid fragments, calcisphere, radiolarian relicts are present in Facies 2. They are very angular and poorly
sorted, suggesting close parent rock (probably from Krasta-Cukali and Kruja tectonic zones). Coupled with sandstone
petrography, these provenance interpretations were supported by clay mineralogy of some interbedded clays.

Clays related to facies 1 and 2 have a more variegated composition like illite, kaolinite, and randomly
interlayered illite-smectite mixed-layer clays compared to the clays that characterizes interbedded clays within Facies 3.
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LANDSLIDE RISK STUDY USING APPARENT RESISTIVITY "REAL SECTION".
CASE STUDY ARBERIA QUARTER IN PRISHTINA CITY, KOSOVO

KARRIQI Altin, ALIKAJ Pérparim, PRIFTI Irakli

Abstract. Landdides are phenomena that can be very complex and their study requires geological and geomorphological mapping,
geotechnical and geodetic study and also geophysica investigation. Geophysical techniques that can provide valuable information on
physica parameters, may be directly or indirectly an indicator for the mechanism of landdide phenomena (JONGMANS &
GARAMBOIS, 2007). The Electrical Tomography is known to help in engineering geology problems due to electrical resistivity
variations between the basement rocks and overlaying sediments, which form an unconsolidated cover. As arule, the basement rocks are
more compact and show higher electrical resistivity values, compared to the loose sediments of the cover, consisting of clays, silts and
sands. Thefirst severa meters though, in dry season, have higher resistivity values compared to the sediments of the cover saturated with
water (below water table). In this paper the geophysical study of alanddlide taking place in Prishtina city, Kosovo, is presented.

Keywords: Landdides, electrical tomography, Resistivity “Real Section”, mapping.

Rezumat. Studiul riscului de aluneciri de teren pe baza rezistivititii aparente ,, Sectiunea reald”. Studiu de caz
cartierul Arberia din orasul Prishtina, Kosovo. Alunecirile de teren sunt fenomene care pot fi foarte complexe si studiul
acestora necesita cartografierea geologica si geomorfologica, studiul geotehnic si geodezic, precum si cercetare geofizica. Tehnicile
geofizice care pot furniza informatii valoroase despre parametrii fizici pot fi, direct sau indirect, un indicator a mecanismului
fenomenelor de aluneciri de teren (JONGMANS & GARAMBOIS, 2007). Tomografia electrici este utilizatd Tn rezolvarea
problemelor de inginerie geologica datorita variatiilor de rezistivitate electrica dintre rocile din subsol si sedimentele suprapuse, care
formeaza un strat neconsolidat. De regula, rocile din subsol sunt mai compacte si prezinta valori mai mari ale rezistivitatii electrice,
comparativ cu sedimentele neconsolidate de la suprafata, constand din argile, silice si nisipuri. Primii cétiva metri, Th sezonul uscat,
au valori mai mari ale rezistivitatii comparativ cu sedimentele de la suprafati care sunt saturate cu apa (sub nivelul freaticului). Tn
aceasta lucrare este prezentat studiul geofizic a unel aluneciri de teren care are loc Tn orasul Prishtina, Kosovo.

Cuvinte cheie: aluneciari de teren, tomografie electrici, rezistivitate ,, Sectiuneareald”, cartografiere.

INTRODUCTION

The term landdlide refers to a large variety of mass movements ranging from very slow slides in soils to rock
avalanches. Landslides affect al geological materials and exhibit a large variety of shapes and volumes and might have
a high socioeconomically impact also in terms of loss of lives and damage. The characterization of these phenomenais
not a straightforward problem and may require a large volume of investigation. Ground modifications due to alandslide
are likely to generate changes of the physical parameters characterizing the ground, which can be used to map the
landslide body and to monitor its motion.

The problem gets serious when in the landdlide areas are located structures and buildings. This is the case that
istreated in this paper (Fig. 1).
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Figure 1. Schematic map of the surveyed area and proposed survey lines (Google Earth, mOdIerd by Karrlql)
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From an in situ observation many spots affected by the landslide may be identified. That is expressed mainly in
road damages, but may be a problem in structures also (Photo 1).

The target of this survey was to study the compactness of Quaternary sediments overlaying the basement
rocks, as well as their total thickness, in the area of Arberia quarter, which has an increased risk for landdides. The
required depth of investigation was about 50 m.

In situ geophysical techniques are less invasive than the ground based techniques (piezometer, inclinometer,
laboratory tests, etc.) and provide information integrated on a greater volume of the ground, thus overcoming the point-
scale character of classic geotechnical measurements. Electrical Resistivity Tomography (ERT) has been increasingly
applied for landdlides investigation among other geophysical techniques. Using ERT we can obtain 2D resistivity
images of the subsoil. Analysis and interpretation of these electrical images alow the identification of resistivity
contrasts that can be mainly due to the lithological nature of the terrains and the water content variation.
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andslide spot evidenced by road damages (original).

Photo 1. L
GEOLOGICAL SETTINGS

Arberia quarter islocated in the western part of Prishtina city. Geologicaly, it belongsto Vardar zone, covered
by Pleistocene formations.

The Pleistocene formations are found in the lowest parts of the lacustrine sediments of Kosovo basin, between
580 m and 600 m elevations. The actual geomorphological analysis of this area indicates that these sediments devel oped
into two lacustrine phases (Fig. 2).

GEOLOGIC MAP
ARBERIA -PRISHTINE

Legend

[~y ;
& | Alluvium

Marly sandy clay and sand

11 Survey Lines

m
Figure 2. Geological map of Arberia, Prishtina, 1:200 000 (Geologica map of Kosovo).

In Arberia quarter, the Pleistocene sediments have a vast digtribution in the northern and western part and they are
represented by clays, sands, clay sands and silts. The total thickness of these sediments is not defined, because there are not
available dedicated deep drillings for this purpose down to basement rocks. In the western part of the area, a water spring of
limited yield exists.
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The aluvium formations are extended alongside the river flow of Prishtina. In the flat parts, there developed
alluvium deposits (present river deposits), represented by sands, silts and gravels.

RESISTIVITY “REAL SECTION” TECHNIQUE

The methodology of electrical prospecting with “Rea Section” technique is presented in the paper of
Langore, Alikgj & Gjovreku published in the “Geophysical Prospecting” journal of EAGE, in 1989. The “Rea
Section” is an original technique introduced by P. Alika] in 1978, which provides a very good corroboration between
the surveyed electrical parameters and the geological structure in a section. The basis of “Real Section” survey
stands in electrical observations with multiple length gradient arrays, from the longest to the shortest current
electrode separations, maintaining the same lengths of potential dipoles. The Induced Polarization (1P) or Apparent
Resistivity data on every station are plotted at points located at approximate depth of investigation Hi, which is
determined experimentally over a known geological cross section. In our experience, Hi = (0.125 — 0.2 AB), where
AB isthe length of the current dipole. Thisis compatible with the theoretical studies on depth of investigations with
direct current arrays in homogeneous media (ROY & APPARAO 1971), or of heterogeneous media (FRASHERI,
1987). The “Real Section” concept as presented (in quotation marks) is not an exact electrical section of the
underlying medium; it is rather a convenient schematic plot of electrical parameters, which has proved successful in
many geological environments in Albania, Canada, USA, Latin America and in many other parts of the world
providing very accurate results in mineral exploration, engineering geology, hydrogeological and environmental
studies (FRASHERI et al., 1995; ROTH, 1997; ALIKAJet al., 2012; KARRIQI & ALIKAJ, 2011, 2012).

The IP/Resistivity “Real Section” observations can be carried out with any internal electrical field arrays,
like gradient, Schlumberger and Wenner; however, due to simple anomaly shape, high resolution and high output
measurements, it is best performed with the gradient array.

The “Real Section” is not a mathematical inversion of surveyed parameters, but through recent special
algorithms we have included, which make proper corrections (in current lines distribution, as well as terrain
correction) in plotting points of measurements at depth, provides very accurate location of apparent electrical
parameters in a section. To distinguish it from a traditional raw “Real Section” presentation, which does not have
such corrections, we have conventionally called it “Physical Inversion” of 1P or Resistivity “Real Section”.

FIELD PROCEDURE OF ELECTRICAL SURVEY

The Electrical Tomography is known to help in engineering geology problems due to electrical resistivity
variations between the basement rocks and overlaying sediments which form an unconsolidated cover. As a rule, the
basement rocks are more compact and present higher electrical resistivity values, compared to the loose sediments of
the cover, consisting of clays, silts and sands.

The first severa meters of the ground, in the dry season, show higher resistivity values compared to the
sediments of the cover saturated with water (below water table). The survey was performed with "Real Section”
technique (ALIKAJ, 2014; LANGORE et al., 1989), which provides a good vertical and horizontal resolution for the
maximum required depth of investigation, in our case 50 - 60 m, with 10 m spacing between stations.

The measurements were carried out with five or six multiple gradient arrays, with spacings between the current
injection electrodes starting from AB = 300 mto AB =50 m. Lines 1 and 2 (Fig. 3) were located in NW - SE direction
with different azimuths and were surveyed in an interval of 200 m, while line 3 was located in NW - SW direction, with
asurvey length of 300 m.

The measurements were carried out with Time Domain transmitter VIP - 10 KW (Iris Instruments, France),
which is the most powerful transmitter these days in the market for deep IP/Resistivity surveys. The reason to use this
transmitter is that being within the city area, the resistivity measurements are strongly influenced by electrical noise
caused by a large number of electrical equipments that use DC or AC power for various purposes. This transmitter
provides up to 20 Amperes and 3000 Volts, which can minimize the external electrical noise in the total value of
surveyed signal. All other less powerful transmitters would be almost useless in such situation. As receiver it was used
ELREC PRO 10 (Iris Instruments, France), which is one of the best receivers in the market for high accuracy in
IP/resistivity measurements. This receiver has ten simultaneous receiving dipoles, which enables higher measurement
output as well. A transmitter time (pulse) of T = 2 sec. and receiving time t = 2 sec. was used for these measurements.
Data processing of "Real Section" survey includes proprietary software (Physical Inversion) which, in addition to
terrain correction, includes the shape of underground current lines distribution between current electrodes.

In addition to the electrical noise caused by the city activity, the proximity of survey lines to buildings, roads,
sdewalks, waterlines and other man-made objects, markedly distorts the signal generated by the underground geological
section. Through a careful analysis of every apparent resistivity measurements, severa intensdy distorted values have been
excluded from data presentation. The lack of these distorted measurements markedly improves the general correlation
between the "Rea Section" resistivity survey and the lithological features. However, a complete distortion correction is
impossible to conduct and it might influence to a certain degree some of the presented values of apparent resitivity.
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MAP OF APPARENT RESISTIVITY SURVEYED LINES
REGION: Arbéria, PRISHTINE, KOSOVE.
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Figure 3. Map of apparent resistivity surveyed lines.
RESULTSAND DISCUSSION

In Figures 4, 5 and 6, there are presented the Physical Inversions of apparent resistivity “Real Sections'
obtained respectively on Lines 1, 2 and 3. Physical Inversion of Line 1 (Fig. 4) is characterized by generaly low
resistivity values, in anarrow range between 3 and 14 chm-m.

PHYSICAL INVERSION OF APPARENT RESISTIVITY "REAL SECTION", LINE 1
REGION: Arbéria, PRISHTINE.
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Figure 4. Physical Inversion of apparent resistivity “Real Section” on Line 1.

The lowest values are obtained near the surface, between stations 125 and 165 (dark pink color). These values
are interpreted as related to mostly clay formations, which continue at depth towards the NW direction. In the sector
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between stations 30 and 120, near the surface, there are noticed rather higher resistivity values (11 - 13 ohm-m), which
arelikely to be related to the presence of some thin layers of coarser sediments (sand/gravel) or dumped soils.

At depth in the SE corner, the resistivity values tend to increase a little bit (13 ohm-m), indicating that the
formations are dightly more compact or the section becomes coarser. However, down to 50 - 60 m in the center of
section, it continues the same unconsolidated sedimentary formation.

The closest boreholes to this section (No. 1 and No. 3) are too shallow (less than 30 m) to verify this situation
at depth. The presence of unconsolidated formations in this section and the terrain steepness (about 16 %) should be
always considered as a potential risk for landslidesin this area.

The Physical Inversion of Line 2 (Fig. 5) has some similarities to the previous section, but the range of
resistivity values is broader (2 - 45 ohm-m). The lowest values (2 - 4 ohm-m) are located near the surface, between
stations 50 - 70 and 120 - 135, forming a prominent arc of low resistivity down to 20 - 30 m. This arc is likely to be
connected with the presence of a thick formation of mostly wet clays near the surface, which is a potential risk for
landslides due to the terrain steepnessin this sector. Thisis clearly proved by alandslide with an amplitude of about 50
cm, located alongside the asphalt road, as seen on Photo 1.

PHYSICAL INVERSION OF APPARENT RESISTIVITY "REAL SECTION", LINE 2
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Figure 5. Physical Inversion of apparent resistivity “Real Section” on Line 2.

The landslide is on station 80. The borehole No. 2, located on station 70 of this line, clearly proves the
presence of amostly clay matrix down to 29 m depth.

PHYSICAL INVERSION OF APPARENT RESISTIVITY "REAL SECTION", LINE 3
REGION: Arbéria, PRISHTINE.
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Figure 6. Physical Inversion of apparent resistivity “Real Section” on Line 3.

It isimportant to note that the highest values of apparent resistivity parameter are located in the SE edge of the
section at depth (up to 45 ohm-m). The increased resistivity values form an arc on both sides of the section. In the center
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though, the values remain lower even below 50 m depth. We assume that the increased resistivity values on both sides
of the section are likely to be connected with more compact formations, more stable in terms of landdlides. A borehole
of about 30 m on station 160 or another one of 80 m in the center of section would prove this interpretation.

Physical Inversion of Line 3 (Fig. 6) represents alongitudinal section, which is orthogonal to Line 1 and rather
inclined to Line 2.

This line is more affected by man-made objects, because it is located only 1 m parallel to the sidewalk of a
paved road. However, the variation of resistivity values, between 4 ohm-m and 16 ohm-m, indicates that the
unconsolidated sediments are present at depths below 60 m in this section. The road landslide mentioned in previous
line corresponds to station 260 in this line, which is characterized by low resistivity vaues.

CONCLUSIONS

The Electrical Tomography with apparent resistivity “Rea Section” technique proved to be effective in
delineating the thickness and variations of the unconsolidated Pleistocene sedimentary formations of Arberia quarter in
Prishtina city, although the presence of man-made objects sometimes distorted the surveyed data. These data were
excluded from the presentations in sections.

Based on the surveys performed on three lines in this area, it was concluded that the unconsolidated
sedimentary formations (clay, sand, silt, gravel) continue at depths below 50 m in most zones. Due to terrain steepness,
the terrain above these formations is prone to landslides of various amplitudes, which should be carefully considered in
the development of the urbanistic plan of the area.

The most affected sectors in the surveyed lines are the ones with the lowest electrical resistivity values (below
8 ohm-m), which probably correspond to water saturated clays.

The sector from station 150 to station 200 on Line 2 is more stable in terms of landslides, not only due to
terrain steepness, but aso due to more compact formations, as indicated by higher resistivity values.
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THE EFFECTS OF TERRAIN CORECTIONS ON GRAVITY DATA

ASIMOPOLOS Natalia-Silvia, ASIMOPOLQOS Laurentiu

Abstract. Terrain corrections are part of the method of geoid determination when gravity data are used. Especially in mountainous
regions, this corrections may have a significant impact on the gravity anomalies. Assuming that the observed gravity anomalies have
been accurately estimated, there are still other error sources related to the digital elevation model accuracy, the error in the estimation
of topographic effects and the effect that terrain correction errors have on geoidal height determinations. Also, there are differences
between methods for determinations of terrain corrections. We computed a grid and map of classical terrain corrections from elevations
on the territory of Romania. We used planar approximations by two dimensional Fast Fourier Transform. We evaluated the gravitational
effect of topography using prisms and mass line models. Also, we compared this two methods and contribution of each term up to
third-order. The output files contain the results up to the first, second and third order of the terrain correction series. We used the
software of YECAI LI (1993) with the following steps: get input data filename, collect information about the data (header, number of
rows, number of colons, grid spacing in both directions), display of statistics of the input data, choose one of the available formulas,
decide integration limits size, choose topographic model (mass-prism representation, mass-line representation), compute the
convolutions and output data.

Keywords: terrain corrections, gravitational effect, geoid, quasigeoid, co-geoid.

Rezumat. Efectele corectiilor de teren asupra datelor de gravitatie. Corectiile de teren, fac parte din metoda de determinare
a geoidului atunci cand se utilizeaza date de gravitatie. Mai ales in regiunile muntoase, aceste corectii pot avea un impact semnificativ
asupra anomaliilor gravitationale. Presupunand ca anomaliile gravitationale observate au fost estimate cu exactitate, exista inca alte
surse de eroare legate de precizia modelului de cote digitald, eroarea in estimarea efectelor topografice si efectul pe care 1l au erorile
de corectie a terenului asupra determinarilor inaltimii geoidale. De asemenea, existd diferente intre metodele de determinare a
corectiilor de teren. Am calculat o grild si o harta a corectiilor clasice de teren de la altitudini pe teritoriul Romaniei. Am folosit
aproximari planare prin transformarea rapida Fourier in doud dimensiuni. Am evaluat efectul gravitational al topografiei folosind
prisme si modele de linii de masa. De asemenea, am comparat aceste doua metode si contributia fiecarui termen pana la a ordinul trei.
Figierele de iesire contin rezultatele pana la ordinul 1, 2 si 3 din seria de corectie a terenului. Am folosit software-ul lui YECAI LI
(1993) cu urmatorii pasi: introducerea numelui fisierului datelor de intrare, colectarea informatiilor despre date (antet, numar de randuri,
numir de coloane, spatierea gridului pe ambele directii), afisarea statisticilor datelor de intrare, formulele disponibile, alegerea
dimensiunilor limitelor de integrare, alegerea modelului topografic (reprezentarea cu prisme de masa, reprezentarea cu linii de mas3),
calcularea convolutiilor si datelor de iesire.

Cuvinte cheie: Corectii de teren, efect gravitational, geoid, cvasigeoid, cogeoid.

INTRODUCTION

The analysis of the detailed surface gravity at a resolution sufficiently higher than the resolution of mean gravity
anomalies data, depends critically on the availability of accurate topographic data.

For these computations to be made consistently, it is necessary to compile first a high-resolution global Digital
Topographic Model (DTM), whose data will support the computation of all gravity parameters related to terrain heights.

If a geological structure is in isostatic balance, Free Air anomalies are approximately equal to zero, while
Bouguer anomalies are correlated with the topography in the image (in the mirror). Thus, the Free Air and Bouguer
gravimetric maps give us information about the isostatic equilibration of the geological structures.

In the calculation of the Earth's theoretical figure the mass distribution under the ellipsoid is assumed to be
homogeneous. A local mass excess within the ellipsoid will deviate the local gravity.

As a result of the uneven distribution and heterogeneity of the Earth's internal mass, the geoid is a corrugated
equipotential surface. Corrugations may be positive (the geoid being above the ellipsoid), when there is a mass excess, or
they may be negative (the geoid being under the ellipsoid), when there is a mass deficiency in the basement.

Geoid sinking (negative height anomaly) and negative gravity Free-Air occur over the mass deficient regions.
The high geoid and positive Free-Air gravity occur over the excess mass regions.

Where the degree of spherical harmonics n =6,...,16 , the positive geoidal anomalies mark the island ditch and
arch, while the negative gravity zones are typical of both the oceanic and continental basins, especially the recent glacial
ones, for which 2R / A < 40, resulting A greater than 1000 km, ie around 10-15% of the Earth's R radius (HEISKANEN
& MORITZ, 1967; BARTHELMES & KOHLER, 2016; BALMINO et al., 2011).

Spectral approach has found that sources are predominantly shallow sources in the lithosphere, but to explain
deeper sources, a number of spherical harmonics with a n <7 degree are required.

Geoidal peaks (positive anomalies) are observed in subduction areas and island springs involving deep overflow.

Several studies use the "equivalent mass" technique to study geoidal anomalies in subduction areas. Here, the
density distribution, which can explain the observed anomalies for 2 <n < 20, is found for a non-rigid earth with induced
loading and viscous deformation.
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METHODS

The development of the methodology and the significance of the parameters is widely dealt with in many papers
that we can enumerate (HEISKANEN & MORITZ, 1967; VAJDA et al., 2004; FORSBERG & TSCHERNING, 2008;
SIDERIS, 2008). Very synthetically, we present the following methodological explanations (Fig.1).

Bruns' formula N = ; (eq.1), with Stokes’ integral T = %ffd AgS(y)do (eq.2) gives the undulation of the

geoid N provided that there are no masses outside the geoidal surface.
R is the mean radius of the Earth, o denotes the Earth's surface and S(y) is Stokes' function:

S(zp):@ - 6sin% + 1 — 5cosyp — 3cosy In (sin% + sin? %) ; sin? % = sin? (ppz—_(p + sin? % COSPpCOSP
where  is the spherical distance between the data point (¢,A) and the computation point (¢e,Ap) .
One way to take care of the topographic masses of density p (usually assumed constant) is Helmert's condensation
reduction, which is used here as a representative from a number of possible terrain reductions, applied as follows:
(a) remove all masses above the geoid,;
(b) lower station from P to Po using the free-air reduction F;

(c) restore masses condensed on a layer on the geoid with density o = pH.

This procedure gives Ag on the geoid computed from the expression

Ag =Agp — Ap + F + A%y = Agp + F + 8§A (eq.3), where (Agp + F) is the free-air gravity anomaly at P, AP
is the attraction of the topography above the geoid at P, and A%,is the attraction of the condensed topography at Po.

Due to the shifting of masses, the potential changes as well by an amount called the indirect effect on the
potential, given by the following equation: 6T = Tpy, — T5, (€0.4), where Tpo is the potential of the topographic masses at
Po and T§, is the potential of the condensed masses at Po.

Due to this potential change, the use, (from eq.1 and eq.2) of equation N = ; = %ffa AgS(Y)do (eq.5), with

Ag from (eq.3) does not produce the geoid but a surface called the co-geoid. Thus, before applying Stokes' equation, the

gravity anomalies must be transformed from the geoid to the co-geoid by applying a small correction 64g called the
indirect effect on gravity 6Ag = —i%(?T (eq.6)
The final expression giving N can now be written as: N=N°®+3N , where: Nc is the co-geoidal height and SN is

the indirect effect on the geoid (Fig. 1).
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Figure 1. Actual and condensed topography, in planar approximation (after SIDERIS, 2008).

We use the vertical derivative operator L (SIDERIS, 2008) defined in planar approximation, as:

Lf:i I f;f”dxdy L= ;—nn , Where P is the computational point. The potential change is:
— 2 _ oo 1

6T = —mwkpHp — 2mkp Y72, i)
correction c:
6A=c=2mkp¥y,
condensed.

Topography in (eq. 3) must be computed on the geoidal surface in order for the reduced gravity to refer to the
geoid (actually, the co-geoid) and be used as input to Stokes' formula.

Keeping only the terms for r in (eq.7) and (eq.8), the terrain effect on Ag and the indirect effect on N take the
following form (formulas for the Direct and Inverse Terrain Contribution):

L?~1H?™+1 (eq.7) and the attraction change is equal to the classical terrain

1
2r)!

L?>""1(H — Hp)?" (eq.8), where k denotes Newton's gravitational constant attraction of the
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1 (H-H ) —-HE
6Ap = cp = —Agf = mkpL(H — Hp)? = mkp[LH? — 2HpLH] = Zkp JI; 13P = —kp ff 5 dxdy —
Hpkp [f; "5 dxdy (eq.9)
SN, = —@HP ""y"LH3 = _”yﬁHg —’;—‘y’ff L ”P dxdy (eq.10)
Terraln correction given in (eq.9) can be ertten in any of the following two convolution forms for 3D and 2D:
(h=hp)*
C(XPrYPrZP) - pr ffhp [(x- Xp)2+(Y Yp)2+(Z 7z )2]3/2 dXdy dz (eqll)

Expanding the integral at the level z=h(xp, yr) and omitting the 2" and higher order terms:

(h=hp)®
C(XPI YP Gp ffo- [(X XP)2+(; YP)Z 3/2 d‘xdy (eq 12)

In practical applications, topography is digitized on a regular grid. The height within each cell is represented by
a prism with mean height and mean density of the topography, which is called the mass prism topographic model. If the
mass of the prism is mathematically concentrated along its vertical symmetric axis, then the topography within the prism
is represented by a line, which gives the mass line topographic model.

For rectangular prisms, the calculation algorithm is the following (YAMAMOTO, 2002 apud FORSBERG, 2008):

The vertical component of the gravitational attraction of the chosen prism is:

gp = Gp{F (x3,y2,h) — F(x1,¥2, ) — F(x3,y1, h) + F(xy, y1, h)}, (9.13) where:

y+.Jx2+y?
y+xt+y*+h?

delimited by the planes : x=x1, x=x2, y=y1, y=y2, z=0, z=h, x2>x1, y2>y1,h>0
To approximate the straight rectangular prism through a mass line, we used the following relationships
(YAMAMOTO, 2002 apud FORSBERG, 2008):

F(x,y,h) = xin

1

1 2 2
g1 = Gpsys, (;— W) , (eq.14) whereis; = x, — %1, 81 =Y, — Y1, u = \/(WT)CZ) + (ylzﬂ)

RESULTS AND DISCUSSIONS
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Figure 2. Topography map of Romania (from ETOPO 1 data).
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We used the ETOPO 1 file for the topographical input data (Fig. 2), taken over by the Gravimetric International
Bureau site, for the territory of Romania. We converted these data to STEREO 70 metric coordinates.

ETOPOL1 is a 1 arc-minute global relief model of Earth's surface that integrates land topography and ocean
bathymetry. It was built from numerous global and regional data sets.

The utilization of digital terrain models is essential for obtaining good gravity field modelling results in
mountainous areas.

We used the general software to make data files and primary processing (Surfer, Global Mapper, Google Earth,
Excel and Arc Gis).

The software programs specialized in calculating geodetic and gravimetric parameters, accredited by the
International Gravimetric Bureau, were accessed using the Pyton interface.

A brief presentation of these programs (YECAI & SIDERIS, 1993 apud FORSBERG, 2008):

» With the tc2dftpl program, a classical ground correction grid is calculated from a grid of the digital terrain
model using the 2D Fast Fourier Transform. The input file contains a grid (height.dat) and at output we obtain three field
correction files (Tc2DFT1.MP, Tc2DFT2.MP, Tc2DFT3.MP) from developments in Fourier series up to third order for
each of the adopted methods for topography models: using rectangular prism models or using mass-line models.

The user can select the size of the integration domain.

» With the com_data program, we can calculate the differences between the output files and the corrections of
the terrain with different degrees of expansion. The calculated statistics can give us an idea of the differences that occur
between different degrees of expansion.

» With the fftgeoid program, we can calculate the geoid corrugations in a user-selected grid using a grid with
gravity anomalies as input data using the Stokes integral. We can select the planar approximation or spherical
approximation using 2D or 1D Fast Fourier Transform. This program can run both with averaged gravity anomalies or
punctual values. It is also possible to determine an error grid calculated according to the standard errors of the used
geopotential model coefficients and the standard errors of the gravity anomalies.

Also, the GRAVSOFT programs TC, TCFOUR and SPFOUR will produce various kinds of terrain effects by
Newtonian integration of density effects (FORSBERG & TSCHERNING, 2008). Using these programs described above,
we obtained the data files that led us to get the following images (Figs. 3, 4, 5).

OO0 = = R B B L L0 B e & U UC SO0~ =~ D00 00 WD D
£ 05 MO £ 00 a3 - 08 B 50 = 08 B3 S0

Figure 3. The representation of the output data, containing the sum of terms with first order, second order and third order from the
development of Fourier Series, representing the direct gravity correction given by topography (mgal)
by the rectangular prism integration method.
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Figure 4. The difference between the correction given by the topography (mgal) by the rectangular prism integration method and the
correction given by the topography (mgal) by the line-mass integration method. The data, contain the sum of terms with first order,
second order and third order from the development of Fourier Series, for both methods.
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Figure 5. Contribution of terms only with second order and third order from the development of Fourier Series
in gravity correction (mgal), given by the topography through the line-mass integration method.
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The correction of gravity by the rectangular prism method (Fig. 3), taking into account the first three terms of
the Fourier development, has a variation of maximum 11 mgal for the territory of Romania. In low areas, this correction
is up to 1 mgal, increasing in the mountain areas (with highest altitude) to 11 mgal.

An almost equal correction is obtained with the line-mass method.

In Fig. 4, we note that the difference between the two methods, taking into account the first three terms of the
Fourier development, has a variation in the range of -1 to 0.15 mgal for the territory of Romania. The greatest differences
of -1 mgal also occur in the highest mountain areas.

In Fig. 5, we note that the contribution of the upper order terms (2" order and 3™ order) of the Fourier
development, in the case of the line-mass method, has a variation in the range of -0.12 to 0.02 mgal for the territory of
Romania. The highest differences of -0.12 mgal also occur in the highest mountain areas.

Also, the results with line-mass method are very close with results of rectangular prism method.

CONCLUSIONS

For stricter accuracy requirements for gravity anomalies, terrain corrections must be considered, especially in
high mountain regions.

From the physical point of view, the mass line model is less realistic than the mass prism model. However, for
the Romanian territory, both methods gave similar results.

Therefore, it is useful to investigate how big the effect on the terrain corrections will be when the mass line
model is used instead of the mass prism model. The values of the terrain correction vary from fractions of a miligal (in
lower zone) to tens of miligals (in mountain ranges) and differences between this two methods are less of 1 mgal.
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CLAY MINERALSIN CAVESFROM NORTHWESTERN OLTENIA

GHENCIU Monica

Abstract. X-ray diffraction data on 60 clay samples from the caves in the northwestern Oltenia, Closani, Ponoarele and Tismana
areas, were analyzed using the X’ Pert Quantify and X’ Pert HighScore software. The following clay minerals were identified in the
analyzed samples: illite, kaolinite, smectite, chlorite and vermiculite.

Keywords: clay minerals, caves, X-ray diffraction.

Rezumat. Mineralele argiloase Tn pesterile din nord-vestul Olteniel. Datele de difractie RX obtinute pe 60 de probe de
argila prelevate din pesterile situate in nord-vestul Olteniei, zonele Closani, Ponoarele si Tismana, au fost analizate cu ajutorul
programelor X’ Pert Quantify si X’Pert HighScore. Tn probele analizate au fost identificate urmatoarele minerale argiloase: illit,
caolinit, smectit, clorit si vermiculit.

Cuvinte cheie: minerale argiloase, pesteri, difractie RX.

INTRODUCTION

Most clays in the caves come from sediments and soils transported by the surface waters. Clays may appear as
a subproduct of the limestones dissolution during the karstification process. The authigenic clay minerals formed under
microclimatic conditions specific to the spelean environment, characterized by a constant temperature of 11-12 °C and a
relative humidity of 100%, have been exhaustively described by HILL & FORTI (1997).

The region where the investigated caves are localized corresponds to the karst areain the northwestern Oltenia,
representing the Mesozoic carbonate cover of the Danubian Realm. Most of the caves east of the Motru Valley are
located in the limestone and dolomite massifs of Middle Jurassic-Neocomian age, predominantly consisting of micritic
and pelmicritic carbonate rocks. West of the Motru Valley, most caves are located in massive organogenic limestone
(Urgonian facies) of Barremian-Aptian age.

In the region to which we refer, DIACONU (1990) studied the clays from Closani Cave in which he identified
kaolinite, illite and montmorillonite. For this paper, we collected 60 clay samples from 16 caves in the northeast Mehedinti
Mountains (Closani ared), the northeast Mehedinti Plateau (Ponoarele) and the southwest VVacan Mountains (Tismana areg).

THE SAMPLING

The samples collected from the caves in the northwestern Oltenia are clays deposited on the cave floor, walls
or fissures (45 samples), carbonate crusts inside the caves (10 samples) and soil from the immediate vicinity of the
caves (5 samples). Their location and nature are presented below.

- Closani Cave (Mehedinti Mts.): 5 clay samples (CL_4, CL_7, CL_8, CL_10, CL_11) and 3 samples of
carbonate crusts (CL_5, CL_6, CL_9).

- Cave No. 2 from Closani (Mehedinti Mts.): 4 clay samples (2CL_2, 2CL_4, 2CL_5, 2CL_6) and 2 samples
of carbonate crusts (2CL_1, 2CL_3).

- Cave No. 5 from Cosani/Tunnel Cave (Mehedinti Mts.): 3 clay samples (TUN_1, TUN 2, TUN 3) and 1
sample of carbonate crust (TUN_4).

- Lazului Cave (Mehedinti Mts.): 3 clay samples (LAZ_6, LAZ_8, LAZ_9).

- Cave No. 9 on the Motru Sec Valley (Mehedinti Mts.): 2 clay samples (OMS_3, 9MS _4) and 2 soil samples
(VMS_1,VMS 2).

- CaveNo. 4 onthe Lupsa Valley (Mehedinti Mts)): 2 clay samples (4VL_1, 4VL_2) and 1 soil sample (4VL_3).

- Cave No. 8 on the Lupsa Valley (Mehedinti Mts.): 3 clay samples (8VL_1, 8VL_2, 8VL_5) and 2 samples of
carbonate crusts (8VL_3, 8VL_4).

- Cave No. 1 from Steiul Orzestilor (Mehedinti Mts): 1 clay sample (P1O_1) and 1 sample of carbonate crust

(P20_2).

- Cave No. 3 from Steiul Orzestilor (Mehedinti Mts.): 1 clay sample (P10 _3).

- Cave from Ogasul Pesterii (Mehedinti Mts.): 4 clay samples (OP_1, OP_2, OP_3, OP_4).

- Cave from the Natural Bridge (Mehedinti Plateau): 3 clay samples (PN_1; PN_2, PN_6).

- ApaMoaistii Cave (Valcan Mts)): 2 clay samples (AM_1, AM_2).

- Fusteica Cave (V@ can Mts.): 6 clay samples (FUS 1, FUS 2, FUS 3, FUS 4, FUS 5, FUS 6).

- Red Cave from Piatra Pocruii (Vé&lcan Mts.): 2 clay samples (PR_1, PR_2).

- Tihomir Cave (V8lcan Mts): 1 clay sample (TIH_2), 1 sample of carbonate crust (TIH_1) and 1 soil sample
(TIH_3).

- Tismana Cave (Vécan Mts.): 3 clay samples (TM_1, TM_2, TM_3) and 1 soil sample (TM_4).
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PRELIMINARY PHYSICO-CHEMICAL TREATMENTS

The determination of the mineralogical composition of the clay samples was done by X-ray diffraction on
treated samples, under the following analytical conditions: Philips X'Pert diffractometer with CuKa radiation, step
scanning 0.01, step time 1s/ step, scan interval 2 + 40° 20.

It is generally believed that clay minerals are concentrated in the granulometric fraction <2u (e.9g. MOORE &
REYNOLDS, 1997), so that this mineralogical study refers exclusively to this fraction.

For an accurate determination of clay minerals by X-ray diffraction analysis, complex samples preparation is
required in order to eliminate the impurities and increase the intensity of diffraction reflexes. Together with the clay
minerals, non-clay minerals (quartz, feldspar, carbonates, Fe oxides) are commonly found in clays. Also, organic matter
appears, which masks some 00l reflexes of the clay minerals. Most of these impurities were separated from the clay
fraction by physico-chemical treatments.

The analyzed samples had a high content of organic matter and were treated with hydrogen peroxide 10%
(KUNZE & DIXON, 1986) until its total removal. The carbonates were removed by treatment with 1M sodium acetate
solution (RABENHORST & WILDING, 1984), followed by washing with distilled water to remove the calcium ions
and possible water-soluble salts.

The separation of the clay fraction <2u was achieved by centrifugation of the slurry obtained after the removal
of the organic matter and carbonates. To prevent the flocculation, Na pyrophosphate was added. To highlight the
various clay minerals, we proceeded to the saturation of the samplesin Mg** cations and ethylene glycol and to the heat
treatment at 550° C (MOORE & REYNOLDS, 1997).

The obtained diffraction data was analyzed using the X'Pert Quantify and X'Pert HighScore softwares. The
results were compared with data from the literature regarding the clay mineras identification (BISCAYE, 1964,
BAILEY, 1980; MATEI, 1988; MOORE & REYNOLDS, 1997).

THE CLAY MINERALSIDENTIFICATION

Considering that highlighted clay phases may be members of solid solutions or mineral groups, we wanted to
specify what each identified clay phase represents, as well as the characteristics obtained by X-ray diffraction. We used
the termillite in the sense given by MOORE & REYNOLDS (1997) as the final member of a solid solution, due to the
fact that the expandable interlayered structures present in proportions less than 5% in the solid solution cannot be
highlighted by X-ray diffraction. The minor component is usually smectite or dioctahedral vermiculite.

[llite. It is the main minera clay found in all samples based on the characteristic reflexes for the interplanar
distances of 10.1 A, 4.98-5.01 A, 3.33 A, and 2.89-2.92 A. Illite shows a variation of the basal distance d(001) in the
range of 9.88-10.12 A. Treated with ethylene glycol, the illite does not expand. After heating at 550°C, the reflex (001)
can slightly collapse (Fig 1). Values less than 10 A can be attributed to the deficiency in K* or to the substitution of Fe**
and Mg* by [AI*"],v (GUVEN et al., 1980). Theillite polytypes could not be identified because of the presence of non-
clay minerals that cause interferences of the diffraction reflexes. The illite diffraction data obtained on the analyzed
samples, saturated in Mg?" cations (Mg), saturated with ethylene glycol (EG) and heat treated at 550°C (T 550°C), are
shown in Table 1.

Counts
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Figure 1. Diffractogram of 2CL_3 clay sample, in which theilliteis present
(without changes after ethylene glycol treatment and heat treatment).
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Table 1. Theillite X-ray diffraction data obtained on the analyzed samples.

Mg EG T 550°C
No. | Sample d(001) A 20 Rel. Int (%) d(oo1) A 020 Rel. Int (%) d(001) A 20 Rel. Int (%)
1 CL_4 9.96 8.86 70.55 9.96 8.87 39.51 9.96 8.86 70.55
2 CL 5 10.06 8.78 20.13 10.05 8.79 3153 9.93 8.89 13.16
3 CL 6 10.05 8.79 100.00 10.03 8.81 27.73 9.92 8.91 39.81
4 CL 7 10.11 8.74 49.46 10.05 8.79 59.30 9.87 8.95 80.35
5 CL_8 9.98 8.84 86.46 9.96 8.86 91.66 5.92 8.91 100
6 CL 9 10.08 8.76 71.41 10.07 8.77 57.64 9.97 8.86 28.95
7 CL_10 9.98 8.85 100.00 10.04 8.80 100.00 9.91 8.91 100
8 CL_11 10.01 8.83 48.57 9.99 8.84 38.78 9.93 8.90 83.59
9 2CL 1 10.02 8.82 96.42 10.00 8.83 100.00 9.95 8.88 100.00
10 2CL 2 9.93 8.90 100.00 9.97 8.86 84.65 9.98 8.85 95.56
11 2CL_3 9.98 8.85 12.76 10.00 8.83 9.84 9.95 8.88 59.19
12 2CL 4 10.07 8.78 45.82 10.04 8.80 97.59 9.97 8.86 51.01
13 2CL_5 9.98 8.85 100.00 9.97 8.86 52.53 9.96 8.87 100
14 2CL_6 10.12 8.73 100.00 10.09 8.75 100.00 9.98 8.86 79.99
15 TUN_1 9.99 8.84 100.00 10.04 8.80 100.00 9.97 8.86 100.00
16 TUN_2 10.01 8.83 98.08 9.99 8.85 55.03 9.98 8.85 100.00
17 TUN_3 10.06 8.78 42.43 10.09 8.76 79.07 9.95 8.88 100.00
18 TUN_4 9.98 8.85 35.47 9.98 8.85 21.56 10.03 8.81 87.64
19 LAZ 6 10.05 8.79 43.20 9.99 8.84 52.62 9.93 8.90 86.07
20 LAZ 8 10.00 8.84 96.34 10.01 8.82 40.48 9.92 8.90 85.55
21 LAZ 9 10.03 8.81 82.35 10.03 8.81 56.84 9.94 8.89 33.34
22 9MS 3 10.06 8.78 47.53 10.04 8.80 77.36 9.97 8.86 5157
23 oMS 4 10.00 8.84 74.64 10.00 8.84 6.89 9.95 8.88 94.63
24 | VvMs 1 9.95 8.87 84.22 9.99 8.85 100.00 9.99 8.84 63.43
25 | VMS 2 9.99 8.84 100.00 9.97 8.85 87.49 10.03 8.80 100.00
26 4VL 1 10.07 8.78 3171 10.02 8.82 74.55 9.95 8.88 98.40
27 4VL 2 10.00 8.84 100.00 9.99 8.84 86.10 9.97 8.86 100.00
28 4VL_3 10.00 8.83 42.67 9.99 8.84 73.65 9.90 8.92 100.00
29 VL 1 9.97 8.86 61.42 9.95 8.87 32.29 9.95 8.88 74.09
30 8VL 2 9.98 8.85 79.87 9.97 8.86 34.74 9.95 8.88 82.00
31 8VL 3 9.97 8.86 55.01 9.95 8.88 38.26 9.96 8.87 26.26
32 8VL 4 10.01 8.82 21.60 10.04 8.80 49.58 10.04 8.80 100.00
33 8VL 5 10.00 8.83 90.09 10.02 8.82 65.06 10.00 8.83 34.42
34 P10_1 10.04 8.80 100.00 10.03 8.81 84.73 9.98 8.85 100.00
35 P20 2 9.96 8.87 100.00 9.96 8.87 41.26 9.93 8.89 100.00
36 P20 3 10.01 8.83 9.15 9.90 8.93 3115 9.92 8.91 50.47
37 OP 1 10.04 8.79 100.00 9.97 8.85 77.47 9.96 8.87 53.69
38 OP 2 10.02 8.82 44.21 10.01 8.82 17.30 9.91 8.91 100.00
39 OP 3 10.04 8.80 31.57 10.04 8.74 33.32 10.03 8.81 71.65
40 OP 4 9.99 8.84 52.56 9.98 8.85 85.94
41 PN_1 10.02 8.81 39.90 9.97 8.86 21.60 10.09 8.75 100.00
42 PN_3 9.99 8.84 31.86 9.98 8.86 2241 10.02 8.82 100.00
43 PN_6 9.99 8.85 35.38 10.00 8.83 50.03 10.02 8.82 100.00
44 AM_1 9.97 8.86 33.72 10.00 8.84 48.34 9.97 8.86 100.00
45 AM_2 10.00 8.84 93.38 9.95 8.88 80.79 9.97 8.86 100.00
46 FUS 1 10.06 8.78 100.00 10.02 8.82 27.78 10.03 8.81 77.09
47 FUS 2 9.98 8.85 60.27 9.99 8.84 61.78 9.96 8.87 100.00
48 FUS 3 10.03 8.81 100.00 10.00 8.84 89.76 9.97 8.86 100.00
49 FUS 4 9.98 8.86 64.04 9.97 8.86 100.00 10.00 8.83 100.00
50 FUS 5 10.10 8.75 67.72 10.27 8.60 100.00 10.02 8.82 100.00
51 FUS 6 10.08 8.76 63.40 9.99 8.84 65.02 9.92 8.91 38.24
52 PR_1 9.88 8.94 37.44 9.86 8.96 17.79 9.97 8.86 48.43
53 PR 2 10.01 8.82 51.73 9.96 8.87 56.78 9.95 8.88 100.00
54 TIH 1 9.96 8.87 14.23 10.00 8.83 12.14 9.89 8.93 31.01
55 TIH 2 10.05 8.79 39.17 9.91 8.91 13.35 9.96 8.87 100.00
56 TIH 3 9.93 8.90 88.30 9.93 8.90 30.40 10.08 8.76 46.40
57 T™_1 9.94 8.89 53.49 9.97 8.86 50.80 10.01 8.82 100.00
58 T™_2 10.01 8.83 65.39 9.96 8.87 48.91 9.95 8.88 100.00
59 T™_3 9.97 8.86 38.42 10.00 8.84 40.19 9.97 8.86 100.00
60 T™_4 10.01 8.82 100.00 10.01 8.82 100.00 9.98 8.85 100.00

Kaolinite. This mineral is part of the same group as dickite, nacrite, halloysite 7 A, and Halloysite 10 A.
Mineras certainly identified as kaolinite usually present varying degrees of disorder and it is considered that even
halloysite is actually a kaolinite with a high degree of structural disorder (BRINDLEY', 1980).

Kaolinite is present in 59 of the analyzed samples. It was described on the basis of its basal reflex (001) at
7.06-7.14 A and of (002) and (003) reflexes at 3.53 A and 2.38 A respectively, the latter making the difference between
kaolinite and chlorite (BISCAYE, 1964).
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The kaolinite in the analyzed samples has a basal distance d(001) ranging between 7.08 and 7.23 A (Mg-
saturated samples) and does not swell by treatment with ethylene glycol. Due to the presence of vermiculite and
chlorite, we paid attention to the reflex (003) at 2.38 A. There are samplesin which the reflex at 2.38 A does not occur,
although kaolinite is present and chlorite and vermiculite miss (e.g. the sample CL_10, Fig. 2). By heating at 550°C, the
kaolinite becomes amorphous. The kaolinite diffraction data are shown in Table 2.

Counts
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Figure 2. Diffractogram of CL_10 clay sample, in which the kaolinite is present
(without changes after ethylene glycol treatment, with changes after heat treatment).

Table 2. The kaolinite X-ray diffraction data: d(001) and d(003) for samples treated with magnesium.

Mg
No. Sample d(001) A 020 Rel. Int (%) d(003) A 20 Rel. Int (%)
1 CL 4 7.16 12.35 36.43 2.38 37.73 8.77
2 CL 5 721 12.26 14.07
3 CL 6 7.19 12.30 68.21 2.38 37.69 8.80
4 CL 7 7.19 12.30 34.03 2.38 37.72 10.30
5 CL 8 7.14 12.38 55.79 2.37 37.78 13.75
6 CL 9 7.19 12.30 48.32 2.38 37.69 7.00
7 CL_10 7.15 12.37 64.44
8 CL_11 715 12.37 100.00 2.38 37.76 15.21
9 2CL_1 717 12.33 100.00
10 2CL 2 7.14 12.38 55.38 2.38 37.77 8.33
11 2CL_4 7.21 12.26 38.33 2.38 37.66 5.73
12 2CL 5 7.15 12.36 2.38 37.73 9.57
13 2CL_6 7.23 1222 40.68
14 TUN_1 7.16 12.36 76.22 2.38 37.78 4.39
15 TUN_2 7.16 12.53 68.19 2.38 37.66 14.47
16 TUN_3 721 12.26 25.10
17 TUN_4 7.16 12.35 8.11
18 LAZ 6 7.16 12.34 77.98 2.38 37.76 5.50
19 LAZ 8 7.18 12.32 61.52 2.38 37.69 6.80
20 LAZ 9 7.20 12.29 100.00 2.38 37.71 6.54
21 9MS 3 7.16 12.34 41.52 2.38 37.74 3.92
22 9MS 4 7.16 12.35 51.13 2.38 37.70 6.63
23 VMS 1 7.16 12.36 58.42
24 VMS 2 714 12.38 42,91 2.38 37.75 3.58
25 4VL_1 7.14 12.38 21.93
26 4VL 2 7.19 12.30 30.88 2.38 37.78 3.38
27 4VL 3 7.16 12.35 22.90 2.38 37.75 2.38
28 8VL_1 717 12.33 35.43 2.38 37.73 5.51
29 8VL 2 7.18 12.31 53.43 2.38 37.72 3.87
30 8VL_3 7.16 12.35 35.78 2.38 37.73 351
31 8VL_4 7.16 12.36 51.57 2.38 37.74 4.08
32 8VL 5 7.16 12.34 44.05 2.38 37.70 5.32
33 P10 1 7.16 12.35 76.43
34 P20 2 7.15 12.37 88.13 2.38 37.77 13.81
35 P20 3 7.18 12.32 24.54 2.38 37.74 3.72
36 OP 1 7.16 12.34 45.98 2.38 37.69 4.97
37 OP_2 7.20 12.28 100.00 2.38 37.71 5.70
38 OP 3 717 12.34 100.00 2.38 37.78 7.67
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Table 2 (continued)
Mg

No. Sample d(001) A 020 Rel. Int (%) d(003) A 020 Rel. Int (%)
39 OP 4 7.16 12.35 100.00 2.38 37.70 5.76
40 PN_1 717 12.33 100.00 2.38 37.72 5.44
41 PN_3 717 12.33 51.42

42 PN_6 714 12.38 41.04 2.38 37.70 6.25
43 AM_1 715 12.37 67.55 2.38 37.76 6.67
44 AM_2 7.16 12.35 71.28 2.38 37.77 9.98
45 FUS 1 7.13 1241 90.58

46 FUS 2 7.16 12.35 55.12 2.38 37.73 16.68
47 FUS 3 7.16 12.35 50.21 2.38 37.76 6.19
48 FUS 4 717 12.34 100.00 2.38 37.75 13.34
49 FUS 5 7.20 12.27 100.00 2.38 37.67 9.89
50 FUS 6 7.15 12.37 100.00 2.38 37.68 13.80
51 PR_1 711 12.44 76.12 2.38 37.75 15.68
52 PR 2 7.16 12.35 53.35

53 TIH 1 712 12.42 2.57

54 TIH 2 7.20 12.28 26.85 2.38 37.73 141
55 TIH_3 7.13 12.39 67.23 2.38 37.76 12.67
56 T™_1 7.14 12.39 97.33 2.38 37.77 9.41
57 ™ 2 7.08 12.50 48.77 2.37 37.84 0.71
58 T™M_3 7.15 12.37 100.00 2.38 37.72 17.64
59 T™_4 7.15 12.36 41.88

Smectite. Smectites are a group of minerals with both dioctahedral (e.g., montmorillonite) and trioctahedral
(e.g. hectorite) structure. The main feature of their structure is the ability to expand or to contract without losing the
crystallographic integrity. In order to highlight the smectitic species, detailed analyses are needed. In the absence of
high resolution instrumental methods, the term smectite used in this work defines a clay phase with 2:1 type structure,
dioctahedral and expandable.

The smectite was identified in 52 samples by comparing the reflex d(001) position in the clay samples treated
with ethylene glycol with the reflex position in the clay samples saturated in Mg?*. Diagnostic reflexes of the smectite
are at ~ 6° 20 (14A) in the clays saturated with divalent ions (Mg®") and at 5.2° 20 (16.9A) in the clays saturated with
ethylene glycol, asit can be seenin figure 3.

The smectite of the analyzed samples has a basal distance d(001) that varies between 13.97 A and 14.95 A
(Mg-saturated samples) and swell by treating with ethylene glycol to form packages of thickness varying in the range
15.70-17.89 A. By heat treatment at 550°C, the reflex (001) of smectite collapses at values of ~ 10 A due to the
complete release of the interlamellar water. The smectite diffraction data are shown in Table 3.

Counts
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P20 3 eqg
4.36A
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5 10 15 20

Fosition [*2Theta] (Copper (Cu))

Figure 3. Diffractogram of P20_3 clay sample, in which the smectite is present
(with changes after ethylene glycol treatment).
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Table 3. The smectite X-ray diffraction data obtained on the analyzed samples.

Mg EG
No. Sample d(001) A 20 Rel. Int (%) d(001) A 20 Rel. Int (%)
1 CL 4 14.46 6.11 80.57 16.49 5.35 31.99
2 CL 5 14.42 6.13 84.79 17.10 5.16 53.75
3 CL 6 14.45 6.11 42.02 17.06 6.14 11.00
4 CL_8 14.28 6.18 34.30 diffuse
5 CL 9 14.05 6.28 100.00 diffuse
6 CL_11 14.54 6.07 53.33 16.33 [ 540 ] 38.78
7 2CL_1 14.39 6.14 4453 diffuse
8 2CL_2 14.64 6.03 34.59 diffuse
9 2CL_5 14.17 6.23 47.77 16.78 | 526 ] 20.49
10 TUN_1 14.82 5.96 73.80 diffuse
11 TUN_2 14.67 6.02 100.00 16.57 5.33 24.98
12 TUN_3 14.95 5.90 100.00 16.86 5.23 54.18
13 LAZ 6 14.40 6.13 100.00 16.80 5.25 46.83
14 LAZ 8 14.23 6.20 94.64 15.70 5.62 26.49
15 LAZ 9 14.05 6.28 81.32 diffuse
16 9MS 3 14.30 6.17 4931 diffuse
17 9MS 4 14.42 6.12 84.06 diffuse
18 VMS 1 14.03 6.29 28.21 diffuse
19 VMS 2 14.17 6.23 47.14 16.86 [ 530 ] 64.12
20 4VL_1 14.31 6.17 100.00 diffuse
21 4VL_2 14.23 6.20 39.87 diffuse
22 4VL 3 14.46 6.11 100.00 diffuse
23 8vL_1 14.20 6.22 100.00 diffuse
24 8vL_2 14.24 6.20 100.00 16.76 [ 527 ] 4471
25 8vL_3 14.17 6.23 37.20 diffuse
26 8vL_4 14.19 6.22 100.00 diffuse
27 8VL 5 14.41 6.13 100.00 diffuse
28 P10_1 14.45 6.11 14.65 diffuse
29 P20 2 14.19 6.22 4271 16.92 5.22 2171
30 P20_3 14.36 6.15 100.00 16.74 5.27 100.00
31 OP_1 14.10 6.26 30.71 diffuse
32 OP_2 14.22 6.21 23.26 diffuse
33 OP_3 14.16 6.23 67.35 diffuse
34 OP 4 14.16 6.24 50.19 diffuse
35 PN_1 14.12 6.25 70.16 16.93 5.21 22.36
36 PN_3 14.31 6.17 100.00 17.00 5.19 100.00
37 PN_6 14.33 6.16 100.00 16.94 5.21 99.85
38 AM_1 14.26 6.19 100.00 diffuse
39 AM_2 14.23 6.21 89.97 diffuse
40 FUS 2 14.36 6.15 100.00 diffuse
41 FUS 3 14.08 6.27 42.44 diffuse
42 FUS 4 14.25 6.19 57.84 diffuse
43 FUS 5 14.37 6.14 95.31 diffuse
44 FUS 6 14.32 6.16 38.82 16.58 5.32 11.32
45 PR 1 14.16 6.23 100.00 15.99 5.52 3217
46 PR 2 13.97 6.32 66.29 diffuse
47 TIH 2 14.49 6.09 100.00 17.15 [ 515 ] 93.83
48 TIH_3 14.11 6.26 100.00 diffuse
49 T™_1 14.16 6.23 58.29 diffuse
50 T™_2 14.17 6.23 15.30 16.81 | 525 ] 9.78
51 T™_3 14.11 6.26 57.74 diffuse
52 T™_4 14.16 6.23 18.68 diffuse

Chlorite. Most of the chloritic species have trioctahedral structures, i.e. both the octahedra layers are of
trioctahedral type, but there may also be di-trioctahedral chlorites (e.g. sudoite). There is only one case of chlorite with
two dioctahedral layers, the mineral being called dioctahedral chlorite. The chlorites exhibit wide compositional
variations, the most common octahedral cations being Mg?*, Fe*, AI** and Fe®".

The chlorite in the analyzed samples has a basal distance d(001) that varies between 14.03 A and 14.49 A (Mg-
saturated samples) and does not swell by treating with ethylene glycol (Fig. 4). Heating for one hour at 550°C produces
the dehydroxylation of the hydroxyl packages in the structure, which can be seen on diffractograms. The reflex (001)
variesin the range 13.11-14.18 A (6.13-6.73° 20); the other reflexes are weaker, but they do not disappear. Based on the
thermal treatment, chlorite was identified in 14 samples. The chlorite diffraction data are shown in Table 4.
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Figure 4. Diffractogram of FUS 4 clay sample, in which the chlorite is present
(without changes after ethylene glycol treatment and heat treatment).
Table 4. The chlorite X-ray diffraction data obtained on the analyzed samples.
Mg EG T 550°C
No. Sample d(001) A 20 | Rel.Int(%) [ d(OO)A | °20 Rel. Int (%) d(001) A °20 Rel. Int (%)
1 2CL_5 14.17 6.23 47.77 14.18 6.23 14.21 13.93 6.34 29.81
2 LAZ_6 14.40 6.13 100.00 14.10 6.26 62.48 13.86 6.37 9.48
3 VMS 1 14.03 6.29 28.21 14.09 6.26 14.29 13.96 6.32 8.89
4 VMS 2 14.17 6.23 47.14 14.27 6.18 43.70 14.18 6.23 64.63
5 4VL_2 14.23 6.20 39.87 14.27 6.19 15.23 13.98 6.13 15.56
6 8VL_3 14.17 6.23 37.20 14.02 6.30 29.97 13.76 6.42 14.46
7 8VL_5 14.41 6.13 100.00 14.22 6.21 26.12 13.79 6.40 36.32
8 P20_2 14.19 6.22 42.71 14.15 6.24 7.49 13.11 6.73 34.25
9 P20_3 14.36 6.15 100.00 14.31 6.17 61.97 13.59 6.50 24.90
10 AM_1 14.26 6.19 100.00 14.16 6.24 51.22 13.89 6.36 7.99
11 FUS 4 14.25 6.19 57.84 14.02 6.30 58.17 13.89 6.35 5.81
12 TIH_2 14.49 6.09 100.00 15.49 5.70 54.37 13.81 6.39 50.33
13 TIH_3 14.11 6.26 100.00 14.16 6.24 55.89 14.18 6.23 33.66
14 T™_2 14.17 6.23 15.30 14.13 6.25 10.03 14.07 6.28 14.62

Vermiculite. Among the clay minerds, vermiculite is the most difficult phase to identify because of its variable

characteristics.
Counts
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Figure 5. Diffractogram of CL_4 clay sample, in which the vermiculite is present
(without changes after ethylene glycol treatment, with changes after heat treatment).

Vermiculite can be regarded as a member of different compositional series: biotite-trioctahedral vermiculite-
trioctahedral smectite, muscovite-dioctahedral vermiculite-dioctahedra smectite, and chlorite-vermiculite (very likely both
dioctahedral). Depending on its origin, vermiculite usually contains interlayers with phyllosilicatic structures belonging to the
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precursors, i.e. biotite/vermiculite, illite/vermiculite or smectite/vermiculite. The smectite/vermiculite interlayers are probably
frequent, due to the structural similarities of the two minerals, but their nature is not yet well established.

Vermiculite recognition in the analyzed samples is difficult because of its coexistence with chlorite and
kaolinite. The reflex (001) of vermiculite isfound at ~ 7° 20 (14.4 A). It can be highlighted by treating the samples with
ethylene glycol that makes the smectitic packages to expand at ~ 17 A. After heating at 400°C and 550°C, the reflex
(001) of the dioctaedic vermiculite collapses to nearly 12 A and 11 A, respectively. Vermiculite can aso be
differentiated based on the reflex (060) at 1.50 A (dioctahedral vermiculite) and at 1.52-1.54 A (trioctahedral
vermiculite) (DOUGLAS, 1989).

The vermiculite was identified in 46 samples, 18 of them containing dioctahedral vermiculite (Fig. 5). The
vermiculite diffraction data are shown in Table 5.

Table 5. The vermiculite X-ray diffraction data obtained on the analyzed samples.

Mg EG T 550°C

No. | Sample d(001) A 20 Rel. Int (%) d(oo1) A 020 Rel. Int (%) d(001) A 20 Rel. Int (%)
1 CL 4 14.46 6.11 80.57 14.26 6.19 20.77 11.36 7.77 46.69
2 CL 5 14.42 6.13 84.79 14.28 6.18 49.53

3 CL 6 14.45 6.11 42.02 14.38 6.14 11.00

4 CL_8 14.28 6.18 34.30 14.15 6.25 21.64

5 CL 9 14.05 6.28 100.00 14.21 6.21 77.20

6 2CL_2 14.64 6.03 34.59 14.40 6.13 19.72

7 2CL 5 14.17 6.23 47.77 14.18 6.23 14.21

8 TUN_2 14.67 6.02 100.00 14.35 6.15 27.94

9 TUN_3 14.95 5.90 100.00 14.98 5.89 37.47

10 LAZ 6 14.40 6.13 100.00 14.10 6.26 62.48 11.90 7.42 60.06
11 LAZ 9 14.05 6.28 81.32 14.13 6.25 71.37

12 9MS 3 14.30 6.17 49.31 14.24 6.20 15.17

13 oMS 4 14.42 6.12 84.06 14.13 6.25 34.61 11.86 7.45 100
14 | VMS 1 14.03 6.29 28.21 14.09 6.26 14.29 11.87 7.44 29.26
15 | VMS 2 14.17 6.23 47.14 14.27 6.18 43.70 12.01 7.35 83.72
16 4VL 2 14.23 6.20 39.87 14.27 6.19 15.23 12.04 7.34 62.49
17 4VL 3 14.46 6.11 100.00 14.18 6.23 73.26 11.50 7.68 75.34
18 8VL_1 14.20 6.22 100.00 14.02 6.30 39.05 11.75 7.52 100.00
19 8VL 2 14.24 6.20 100.00 14.15 6.24 60.48 1155 7.65 100.00
20 8VL 3 14.17 6.23 37.20 14.02 6.30 29.97 11.83 7.47 69.31
21 8VL_4 14.19 6.22 100.00 14.37 6.15 98.58

22 8VL 5 14.41 6.13 100.00 14.22 6.21 26.12 11.72 753 100.00
23 P20 2 14.19 6.22 4271 14.15 6.24 7.49

24 P20 3 14.36 6.15 100.00 14.31 6.17 61.97

25 OP 1 14.10 6.26 30.71 14.19 6.23 14.08 1161 7.61 34.12
26 OP 2 14.22 6.21 23.26 14.12 6.25 11.97 11.66 7.58 94.18
27 OP 3 14.16 6.23 67.35 14.11 6.26 29.76 11.62 7.6 43.55
28 OP 4 14.16 6.24 50.19 14.16 6.23 40.16

29 PN_1 14.12 6.25 70.16 14.17 6.23 18.35 11.91 7.42 32.16
30 PN_3 14.31 6.17 100.00 14.19 6.22 44.98 11.98 7.37 42.29
31 PN_6 14.33 6.16 100.00 14.12 6.25 40.24 11.99 737 33.42
32 AM_1 14.26 6.19 100.00 14.16 6.24 51.22

33 AM_2 14.23 6.21 89.97 14.27 6.19 87.67

34 FUS 2 14.36 6.15 100.00 14.18 6.23 41.91

35 FUS 3 14.08 6.27 42.44 14.18 6.22 40.24

36 FUS 4 14.25 6,19 57,84 14,02 6.30 58,17

37 FUS 5 14.37 6.14 95.31 14.66 6.02 49.63

38 FUS 6 14.32 6.16 38.82 14.11 6.26 21.62

39 PR 1 14.16 6.23 100.00 14.25 6.20 27.12

40 PR_2 13.97 6.32 36.43 14.06 6.28 45.63

41 TIH 2 14.49 6.09 100.00 15.49 5.70 54.37 11.98 737 93.58
42 TIH 3 14.11 6.26 100.00 14.16 6.24 55.89

43 T™_1 14.16 6.23 58.29 14.35 6.15 36.78

44 ™ 2 14.17 6.23 15.30 14.13 6.25 10.03

45 T™_3 14.11 6.26 57.74 14.30 6.17 18.45

46 T™_4 14.16 6.23 18.68 14.29 6.18 13.26

Non-clay minerals. In the analyzed samples, there are also non-clay minerals that could not be completely
separated because of the small size of the crystals. The quartz was identified based on the reflexes at 4.25 and 3.34 A,
and the potassium feldspar by the presence of the reflex at 3.24 A. In one sample, it was identified pyrophyllite, based
on the reflex at 9.20 A (8.84° 260). Carbonates, incompletely dissolved by acetic acid treatment, were also identified
based on the reflexes at 3.03 A (calcite) and 2.88 A (dolomite).
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CONCLUSIONS

In this study, there were analyzed by X-ray diffraction the clay minerals from 60 samples collected from 16
different caves. The following minerals were identified in al samples: illite (60 samples), kaolinite (59 samples),
smectite (52 samples), chlorite (14 samples) and vermiculite (46 samples, 18 of which dioctahedral vermiculite). These
minerals occur in both the clay samples as well as the carbonate crusts and soil samples.

The clay minerals from the spelean environment can be relevant for identifying the sediments source area and
for knowledge of the erosion processes and evolution of the cavesin the region, aswe will try to do in a future work.
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MOLECULAR DIAGNOSIS OF Candidatus phytoplasma solani
INFECTION IN SOME TOMATO GENOTYPES
AT THE DIFFERENT ONTOGENY STAGES

ZAMORZAEVA Irina, BAHSIEV Aighiuni, MIHNEA Nadejda

Abgtract. This paper presents the results of the molecular diagnosis of Candidatus phytoplasma solani infection in plants of three tomato
varieties, Elvira, Desteptarea, Cerasus, created at the Indtitute of Genetics, Physology and Plant Protection of the Moldavian Academy of
Science. The dynamics of the appearance of stolbur infection was displayed in the process of plant development in the field conditions.
Using molecular detection (nested PCR analysis) dlowed to establish that phytoplasma infection was not present in the tomato plantsin the
field a the early stages of plant development. The first signs of the infection were registered a the beginning of the fruit ripening. About a
half of plants were infected with Ca. p. solani when fruits ripened on I-111 racemes. The most abundant phytoplasmainfection was registered
at the late ontogeny stages of the tomato: mature fruitson 111, 1V plant racemes. Clear differences in res stance were found between the three
studied varieties to phytoplasmainfection. The variety Elvirademonstrated significant senstivity to thiskind of infection in comparison with
the varieties Desteptarea and Cerasus. The most resistant to Ca. p. solani variety was Cerasus - an abundant infection in its plants was
registered only at late ontogeny stages, more specificadly, at the end of the vegetative period. The obtained results confirm the useful ness of
molecular diagnostic techniquesfor breedersin the crestion of tomato varieties resistant to phytoplasma infection.

Keywor ds: molecular diagnosis, tomato, Candidatus phytoplasma solani, ontogeny stages, resistance.

Rezumat. Diagnosticul molecular al infectiei Candidatus phytoplasma solani la unele genotipuri de tomate in
diferite etape ale ontogenezei. Tn articol sunt prezentate rezultatele diagnosticului molecular al Candidatus phytoplasma solani
latrei soiuri de tomate: Elvira, Desteptarea, Cerasus, create n Institutul de Genetica, Fiziologie si Protectie a Plantelor al Academiei
de Stiinte a Moldovel. Dinamica aparitiei infectiei fitoplasmice a fost analizata Tn timpul dezvoltarii plantelor Tn conditii de camp.
Utilizarea metodelor moleculare (analize nested-PCR) ne-a permis si stabilim ci infectia fitoplasmica nu este prezenta in etapele
timpurii de dezvoltare a plantelor, dar s-a manifestat la Tnceputul coacerii fructelor. Aproximativ jumitate din plante au fost infectate
cu Ca. p. solani la etapa de coacere a fructelor la nivelul ramificatiilor 1-111. Ceamai abundenta infectie fitoplasmica a fost Tnregistata
n etapele tardive de dezvoltare a tomatelor: fructe coapte la nivelul ramificatiilor I11-1V. Diferenta majora a fost Tnregistrata cu
privire larezistenta soiurilor de tomate lainfectie fitoplasmica. Soiul Elvira a prezentat o sensibilitate semnificativa lainfectie data in
comparatie cu soiurile Desteptarea si Cerasus. Cel mai rezistent soi fatd de Ca. p solani afost Cerasus, la care infectia abundenta a
fost determinatd doar Tn etape tardive de dezvoltare, in special la sfarsitul perioadel de vegetatie. Rezultatele obtinute confirma
importanta utilizarii metodelor moleculare de catre amelioratori Tn crearea soiurilor de tomate rezistente la infectia fitoplasmica.

Cuvinte cheie: diagnosticul molecular, tomate, Candidatus phytoplasma solani, etape de ontogeneza, rezistenta.

INTRODUCTION

Phytoplasmas are worldwide pathogens colonizing plant phloem and transmitted by insects of the order
Hemiptera, especially of the families Psyllidae, Cicadellidae and Cixiidae (BERTACCINI & DUDUC, 2009;
HOGENHOUT et al., 2008; WEINTRAUB & BEANLAND, 2006). The genus Candidatus phytoplasma belongs to the
class Mollicutes, family Acholeplasmataceae (LEE et a., 2000). Specific properties of phytoplasma such as a lack of
cell wall make it impossible to isolate them in a pure culture (QUAGLINO et a., 2013; IRPCM, 2004). Due to these
properties, it is difficult to identify the parasite.

Candidatus phytoplasma solani (common name stolbur phytoplasma) infects a large variety of plants - more than
300 species. In recent years, there was an increase of Ca. p. solani infection frequency in a number of agriculturally valuable
crops (tomato, grapevine, wheat, corn, strawberry, potato, lavender and others), indicating a progressive spreading of the
pathogen (EFSA, 2014; CAGLAR et d., 2010). Phytoplasma infection causes considerable losses of crops (70-100%) in
cultures with high economic interest, dropping productivity and quality of the agriculturd production significantly (GARCIA
et a., 2005). However, disease control is possible. An early identification of this infection in plants is very important for a
successful fight against this pathogen. Some difficulties with accurately detecting of Ca. p. solani in infected plants have to do
with specific and non-specific symptoms of the disease that manifest in late stages of the infection and are similar to some
vira and fungal infections. The impossibility of phytoplasma cultivation in vitro also makes its identification more difficult
(IRPCM, 2004; NISHIGAWA et d., 2001). Taking into account the difficulties above, it is necessary to use dternative
methods for detecting and characterizing phytoplasma. Unfortunately, serological methods and electron microscopy are not
always effective and require considerable expenditures. Thus, the most accurate method of phytoplasmaidentification remains
PCR technique (LEE et a., 1994; 2000; CLAIR et d., 2003).

Plants differ in their sensitivity to phytoplasma infection. Some plants exhibit spontaneous remission of
symptoms, also known as recovery (MUSETTI, 2008). The differences in sensitivity have various causes including the
presence and dominance of hypovirulent strains of the pathogens, the presence of phytoplasma antagonists, the activity
of particular substances (H,O,) or plant secondary metabolites such as ROS, and the induction of systemic acquired
resistance (ROMANAZZI et a., 2009). Environmental conditions such as temperature influence the insect vector
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activity and the phytoplasma multiplication in their bodies (MURRAL et a., 1996). The breeding process directed
towards the creation of new plant genotypes (varieties), which are more resistant to the phytoplasma infection and its
negative consequences for the crops quality and productivity seems plausible and profitable.

The aim of the study was a molecular diagnosis (namely, nested PCR analysis) of Ca. p. solani infection in
tomato plants having different genotypes and at different stages of development.

MATERIAL AND METHODS

The molecular diagnosis of Ca. P. solani infection was carried out in tomato plants cultivated in the field
conditions. Two groups of plants were evaluated: the first group consisted of the plants sowed in the field as seedlings
from the greenhouse (varieties Elvira and Desteptarea); plants from the second group were sowed as seeds directly in
the field (varieties Elvira and Cerasus). All three studied varieties, Elvira, Desteptarea and Cerasus, were crested in the
Institute of Genetics, Physiology and Plant Protection (IGPPP) of the Moldavian Academy of Sciences.

Plants were numbered at the beginning of the experiment (i.e. a the beginning of flowering). Molecular
analysis was made at different ontogeny stages for each marked plant.

The DNA for the molecular detection of phytoplasma was extracted from the basal part of the leaf at the stage
of flowering raceme | and from the fruit peduncle at later stages using alkaline express-method (GUO et al., 2003).

Molecular diagnosis of the infection was carried out by nested-PCR analysis using pairs of primers specific to
Ca. P. solani: cpn421 F / R (round 1) and cpn200 F / R (round Il). These pairs were created by us based on the
chaperonin gene sequence (ZAMORZAEVA et al., 2016). The amplification was carried out according to the following
program: | - 94°C5"; 11 - 94°C 30", 58°C 30", 72°C 30 " x 30 (round I) or x 35 (round I1); Il - 72°C 10 "; IV - 4°C .

The results were registered in UV light after an electrophoresis of the amplification products stained with
ethidium bromide in 1.5% agarose gel (buffer 1 x TBE). The size of the amplicon was measured by comparing it with
the marker of DNA fragment lengths "O'Gene 100 bp DNA Ladder Ruler Plus' (Fermentas).

The detistical analysis of the obtained data was performed according to Fisher's criterion applied for quditative
traitsin limited random sampling.

RESULTSAND DISCUSSION

In the first set of experiments, where tomatoes were planted in the field as seedlings from the greenhouse,
phytoplasma infection appeared earlier and spread faster than in the case of directly sowing seeds in the soil (the second
set of experiments). That is why the duration of experiments in the two groups was different.

Tomato plants from the first group were evaluated for the presence/absence of stolbur infection from the stage
“flowering raceme |I” (flowering 1) to the stage “mature fruits on racemes|, 11" (mature fruits|, I1). The results of nested
PCR analysis and the stages of the development of studied tomato plants are presented in Fig. 1.

44— Elvira—» < Desteptarea » 4— Elvira —» < Desteptarea >
M 1 2 3 4 5 6 1 2 3 4 5 6 C+C- M 1 2 3 45 6 1 2 3 4 5 6 C+C-

A B
<4— Elvira —» < Desteptarea—>» 4+—— Elvira —» <4 Desteptarea >
12 3 45 6 1 2 3 45 6 C+C- M 1 2 3 4 5 6 2 3 4 5 6 C+C-

M
—
—

o D
Figure 1. Results of nested PCR analysis detecting Ca. P. solani infection (expected fragment 200 b.p.)
in tomato plants of the varieties Elvira and Desteptarea (original).
A — stage of the flowering | (flowering raceme |); B — stage of the green fruits | (green fruits on the raceme I); C — stage of the
ripening fruits| (ripening fruits on the raceme I); D — stage of the mature fruits|, Il (mature fruits on the racemes|, I1).
M — Marker of DNA fragment lengths "O'Gene 100 bp DNA Ladder Ruler Plus'; 1-6 — number of the plant of the respective variety;
C+ — positive control of nested-PCR; C- — negative control of nested-PCR.

No plants infected with phytoplasma were found at early stages “flowering 1” and “green fruits I” (Fig. 1 A,
B). Thisfact can be explained by the lack of infected insect vectors in the beginning of July. Plant-to-plant transmission
of stolbur infection by flying adults in Europe takes place in summer (EFSA, 2014) at different times for different areas
and environmental conditions. Wet and relatively cool weather in Moldova in June and beginning of July 2016
influenced negatively to the appearance and activities of cicadas. Moreover, phytoplasma reproduction in the insect
body ranges from 10 days to 12 weeks depending on the phytoplasma strain, insect species and further environmental
factors such as temperature (MURRAL et a., 1996; HOGENHOUT et a., 2008). This period is named latent period.
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After colonization by phytoplasma, the insect is a competent vector which is able to infect a new plant (WEINTRAUB,
2007). After acarrier insect feeds on atomato plant, phytoplasma colonizes the plant and symptoms may appear in 6-45
days (BLANCARD, 2012).

The first tomato plantsin the field infected with Ca. P. solani were registered at the stage “ripening fruits1” in
the variety Elvira (Fig. 1 C). Their number increased significantly at the stage “mature fruits I, 11” in both studied
varieties (Fig. 1 D). However, a comparison of the appearance and spreading dynamics of stolbur infection in varieties
Elvira and Desteptarea demonstrates a higher resistance (i.e. a later stage of appearance and a lower percentage of
infected plants) of the variety Desteptareato this kind of infection (Fig. 2).

100,00%
75,00%
50,00%

25,00%

0,00%
green fruits | ripening fruits | mature fruits 1, Il

Figure 2. The increase in the percentage of infected with Ca. P. solani tomato
plants of the varieties Elvira (grey) and Desteptarea (black) depending on the ontogenetic stage.

In the second group of tomato plants in the study (varieties Elvira and Cerasus), the results at early stages of
development were similar with the data presented above: no plants infected with Ca. P. solani were recorded at stages
of flowering and green fruits on raceme | (Fig. 3, A, B). The first plants with the signs of phytoplasma infection were
registered at stages “ripening fruits I” and “mature fruits|, 11” (Fig. 3C, D).

4— Elvira—» 4+— Cerasus—» 4— Elvira—» +—Cerasus —»
M 7 8 9 10 1112 1 2 3 4 5 6 C+C- M 7 8 9 10 11 12 1 2 3 4 5 6 C+ C-

A B
“4— Elvira —» 4+—Cerasus —» 4— Elvirg—»™ %— Cerasus—»
cC+M 7 8 9 1011 121 2 3 4 5 b C- M7 8 9101112 1 2 3 4 5 6 C+C-

C D
4— Elvira —» ¢+—Cerasus —» 4— Cerasus —»
M 7 8 9 10 11 12 1 2 3 4 5 6 C- M 1 2 3 4 5 6 7 C+ C-

E F

Figure 3. The results of nested PCR analysis detecting Ca. P. solani infection (expected fragment 200 b.p.)
in tomato plants of the varieties Elviraand Cerasus (original).

A — stage of the flowering | (flowering raceme I); B — stage of the green fruits | (green fruits on the raceme I); C — stage of the
ripening fruits | (ripening fruits on the raceme I); D — stage of the mature fruits|, 1l (mature fruits on the racemes |, I1); E — stage of
the mature fruits 1, [11 (mature fruits on the racemes 1, I11); F — stage of the mature fruits 111, 1V (mature fruits on the racemes 111,
1V). M —Marker of DNA fragment lengths "O'Gene 100 bp DNA Ladder Ruler Plus'; 7-12 — number of the plant of the variety
Elvira;1-6 (7 in F) — number of the plant of the variety Cerasus; C+ — positive control of nested-PCR,;

C- — negative control of nested-PCR.

A large number of tomato plants of the variety Elvira infected with Ca. P. solani were recorded at the
ontogeny stage “mature fruits I, I11" (Fig. 3 E). A significant number (percentage) of plants of the variety Cerasus
infected with the same phytopathogen appeared later, at the stage “ mature fruits 11, IV” (Fig. 3 F).

Thus, the reaction of the Elvira and Cerasus varieties to the phytoplasma infection was different. This
differenceis evident in the Fig. 4 that presents the results of Ca. P. solani detection in plants of both studied varieties at
different stages of development.
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Figure 4. The increase in the percentage of infected with Ca. P. solani tomato plants
of the varieties Elvira (grey) and Cerasus (black) depending on the ontogenetic stage.

The statistical analysis of the obtained data using Fisher’s criterion confirms significant difference in phytoplasma
infection of plants of Elviraand Cerasus varieties especially at the late stage of development “mature fruits 11, 111" (P<0.001).
In contrast finding only one infected plant of the variety Cerasus at the stage “ripening fruits 1” is within the range of a
datistical error. At the same time, we can suggest that later, in the process of subsequent development, this plant recovered
and became heslthy (compare plant 5 of the variety Cerasus in Fig. 3 C, D, E). The recovery phenomenon or spontaneous
remission of symptoms of infected plant iswell known for phytoplasma (MUSETTI, 2008).

Additional information about the dynamics of appearance of Ca. P. solani infection in tomato plants was
obtained from the combined results of molecular diagnosis in both experimental groups (Table 1).

Table 1. Phytoplasmainfection at different stages of development of tomato plants.

ont < % Number of tomato plants
ntogeny stage .
geny stag of theinfected plants analyzed infected uninfected

Flowering | 0% 24 0 24
Green fruits || 0% 24 0 24
Ripening fruits | 12.5% 24 3 21
Mature fruits|, 11 43.5%* 23 10 13
Mature fruits 1, 111 50.0%* 12 6 6
Mature fruits |11, IV 92.3%** 13 12 1

Legend: * significant with P=0.01
** gignificant with P=0.001

One can see that the appearance of the first tomato plants infected with Ca. P. solani began in the field at the
beginning of fruit ripening. At the stages of mature fruits on racemes I, Il, |1l about a half of plants were infected
(P=0.01). A considerable increase of the number / percentage of plants infected with phytoplasma was registered at the

latest stage of “mature fruits 11, 1V” (about 92% of infected plants, P=0.001).

CONCLUSIONS

Molecular diagnosis established that Ca. P. solani infection was absent in tomato plants at the early stages of
development (from the beginning of flowering till the green fruits on the first raceme). The first infected tomato plants
were recorded from the beginning of fruits ripening. Abundant phytoplasma infection in the tomato field took place
considerably later, when fruits were mature on racemes |11 and 1V. At intermediate stages of fruits ripening on racemes
Il and Il about a half of plants were infected.

Clear differencesin the timing of the stolbur appearance and spreading were shown on tomato plants depending on
the genotype. The variety most sensitive to the phytoplasmainfection was Elvira. Ca. P. solani infection appesared earlier and
spread faster in plants of the variety Elvira. The variety Desteptarea occupied an intermediate position between Elvira and
Cerasus from the point of view of the résistance to the stolbur infection. The most resistant variety was Cerasus. Abundant Ca.
P. solani infection in plants of the variety Cerasus was found when fruits were ripening on racemes 11, 1V. We suggest that a
breeding process directed towards creating tomato plants resistant to phytoplasma infection (i.e. for which the infection
spreads at the late ontogeny stages, like in the variety Cerasus) is very important for the maintenance of high productivity and
good fruit quality. Molecular diagnosisis auseful technique for breedersto resolve such problems.
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Eugenia caryophyllata THUNBERG, A SPICE SIGNIFICANT
IN THE PREVENTION AND THERAPY OF BACTERIAL INFECTIONS
HIGHLY RESISTANT TO ANTIBIOTICS

PREDAN Gentiana, ROMAN Luminita, ROMAN Horatiu, VASILIU Cri_stiana—Andreea,
CIUCA Gheorghe, MIHAESCU Grigorie

Abstract. The antibiotic resistance of Gram negative bacteria isolated from kidney infections of hospitalized patients has become a
major problem for medical practice in the last decade. The use of spices herbs could successfully replace the antibacterial activity of
antibiotics, in many critical circumstances. This study illustrates the antibacterial activity of the hydroethanolic extract of Eugenia
caryophyllata Thunberg, against a lot of Gram negative bacteria isolated from nosocomia infections with high resistance to all
antibiotics tested. Hydroethanolic extract of clove (in aratio of 3: 2: 5) was tested in vitro from alot of MDR Gram negative bacteria
isolated from renal infections. Identification of bacterial strains and antibiotic resistance profile were performed using a compact
automated VITEK®2 system. CMI was made by decimal dilutions method and it was quantified by spectrophotometry. Qualitative
analysis of compounds of clove extract was made by TLC. TLC analysis of E. caryophyllata ethanol extract showed the presence of
the following antibacterial potential compounds: gallic acid, quercetin and kaempferol. The total content of polyphenols (equivalent
gdlic acid) was 264.44 and antioxidant activity (equivalent in ascorbic acid content) was 4160.87. MIC measured via single-
wavelength spectrophotometry at 620 nm of ethanol extracts of E. caryophyllata against MDR strains, was between 7.8 and 62.5 pug /
mL. The results demonstrate the high potential of the antibacterial activity of E. caryophyllata compared with usual antibiotics. The
antibacterial activity can be attributed to the high content of polyphenols and a very high antioxidant activity.

Keywords: E. caryophyllata, MDR Gram negative bacteria, antibacterial testing.

Rezumat. Eugenia cariophyllata Thunberg, o planti aromatica importanta in prevenirea si terapia infectiilor
bacteriene cu rezistenta multipla la antibiotice. Rezistenta la antibiotice a bacteriilor Gram negative izolate din infectiile
tractului urinar a pacientilor spitalizati, reprezintda o problema medicala mgjora cu care se confrunta stiinta medicala in ultimul
deceniu. Folosirea unor plante aromatice ar putea Tnlocui cu succes activitatea antibacteriana a unor antibiotice, in multe situatii
critice. Acest studiu ilustreaza activitatea antibacteriana a extractului hidroetanolic de Eugenia caryophyllata Thunberg, asupra
bacteriilor Gram negative izolate din infectii nosocomiale cu rezistenta multipla la antibioticele testate. Extractul hidroetanolic de
cuisoare (In raport de 3: 2: 5) a fost testat in vitro pentru bacteriile Gram negative MDR izolate din infectiile tractului urinar.
Identificarea tulpinilor bacteriene si a profilului de rezistenta la antibiotice au fost realizate cu ajutorul unui sistem automatizat
VITEK®2 compact. CMI (Concentratia Minima Inhibitorie) a fost realizata prin metoda dilutiilor zecimale seridle si a fost
cuantificatd prin spectrofotometrie. Analiza calitativi a compusilor extractului din cuisoare a fost facuta prin metoda TLC
(cromatografie pe strat subtire). Analiza TLC a extractului hidroetanolic de E. caryophyllata a pus Tn evidenta prezenta urmatorilor
compusi potentiali antibacterieni: acid galic, quercetin si kaempferol. CMI masurata prin spectrofotometrie la lungimea de unda de
620 nm a extractului de E. caryophyllata asupra tulpinilor MDR, a avut valori cuprinse intre 7,8 si 62,5 ug / ml. Rezultatele au
demonstrat un Tnalt potentia antibacterian a E. Caryophyllata comparativ cu antibioticele uzuale. Activitatea antibacteriana poate fi
atribuita unui Tnalt continut de polifenoli si aunei activitati antioxidante foarte ridicate.

Cuvinte cheie: Eugenia caryophyllata, bacterii Gram negative MDR, test antibacterian.

INTRODUCTION

The incidence of infectious processes caused by resistant bacteria is growing steadily and is today one of the
major health risks. For aimost every existing antibiotic, bacteria have developed a resistance factor that protects them.
Antibiotic resistance is due to a variety of less known biochemical and physiologica processes that change
continuously. Antimicrobia agents cannot cover all these mechanisms and the development of antibiotic resistance is
relentless (DAVIES & DAVIES, 2010). Using spices in world history proved to be beneficial not only for the
preservation of aromatic properties and preservation of foods, but also for their antibacterial properties (SETHI et al.,
2012). Eugenia caryophyllata Thunberg 1788 known as cloves, is an aromatic tree, native to tropical area. In traditional
Asian and Australian medicine, buds of E. caryophyllata are used invarious diseases, such as asthma, gastrointestinal
infections, headache (SINGH et al., 2012). Activity against pathogenic bacteria of the essentia oil of cloves extract has
been reported in many studies (ALI-MOHAMMED & BAHAA, 2014; LUANGNARUMITCHAI et al., 2007).

MATERIAL AND METHODS
The strains highly resistant to antibiotics were isolated from several infections from the patients hospitalized at
“Theodor Burghele” Hospital, Bucharest. Identification of bacterial strains and antibiotic resistance profile were

performed using a compact automated VITEK®2 system (BioMérieux Inc, Durham, NC) according to the
manufacturer's instructions, in the hospital laboratory.
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Obtaining hydroethanolic extract of E. caryophyllata, antibacterial testing and analysis of major
compounds

Buds of E. caryophyllata were purchased from an Arab spice grocery. For obtaining the hydroethanolic
extract, we transformed 300 g of buds of E. caryophyllata into dust using a grinder. Over the powder we poured 700
mL solution (200 mL of distilled water and 500 mL ethanol). The solution thus obtained was kept in an amber glass
container at 4°C with stirring every day. After ten days, the solution was placed in arotary evaporator for 10-15 minutes
after which the supernatant was removed using a Whatman no. 41 filter. Finally, we obtained stock solution of which
serial dilutions were prepared. For the calculation of MIC (Minimum Inhibitory Concentration) we used sterile sets of
disposable 96-well flat bottom plastic plates, containing 12 rows, with a capacity of approximately 300 pL/well. For
columns 2-12, 100uL of nutrient broth was distributed, and for the first column 180 pL per well were distributed. Of the
stock solution obtained from extract of cloves, we distributed 20 puL per well in the first column, mixed it with 180 pL
of medium, then we took in pipette 100 uL of mixes and we pipetted into the next column, repeating the same operation
up to the tenth column, then threw the 100 uL mixes. These were the decimal dilutions. In the last two columns extract
of clove was not pipetted. After this stage, 20 uL per well of bacterial suspension adjusted to 0.5 McFarland units were
distributed in columns 1- 11, the last column (12) being negative control. The plates were placed in an incubator at
37°C for 24 hours (ROMAN et a., 2015). MCI was established macroscopically, as the last concentration at which no
growth of the microbial environment was observed, and the appearance of turbidity was read spectrophotometrically at
the 620 nm.

Qualitative analysis of antibacterial compounds of hydroethanaolic extract of clovesby TLC method

The standard compounds with antibacterial activity (ferulic acid, gallic acid, chlorigenic acid, quercetin, rutin,
kaempferol) were purchased from Bucharest Chemical Company. We used a semiautomatic applicator (Linom 5 -
CAMagic, Muttenz, Switzerland). The spraying was achieved using a plate spray device (Merck). Reading of the plates
was performed using a device for TLC imaging (Digistore 2 - CAMagic), and the images were stored as JPEG files,
without compression, to avoid losing image quality. The advantage of this method is that the detection by natural
fluorescence or fluorescence quenching does not modify or destroy the compounds. A systematized protocol is shown
inTable 1.

Table 1. Qualitative analysis of antibacterial compounds of E. caryophyllata hydroethanolic extract.

Qualitative analysis of antibacterial compounds of hydroethanolic extract of clovesby TLC
. . Detection
Stationary phase Mobile phase Development Rf Visible light UV 254 UV365
Silicagel (SI0,)
60F254 HPTLC toluene: 100°C for 3 min for natural NP/ PEG NP/ PEG
(80nL/s) 8rowson | acetone: formic| spraying with NP distance the center | colored green back- | black back-
the Al plate (20x10 | acid Rf = of the spstmoved | compounds | ground ground
cm) prewashed with | 9:9:2 distence the solem
methanol for 3min | (VAviv) front moved
at 100°C

RESULTSAND DISCUSSION

The analysis of the antibiotic resistance spectrum (fig. 1) revealed the existence of acquired phenotypes. The
strains of Escherichia coli are natively susceptible to ampicillin, while resistance to this antibiotic is phenotype
acquired. The analyzed strains showed susceptibility to cefoxitim (second generation of cephal osporin), except for two
strains of Klebsiella pneumoniae. This phenotype suggests the presence of ESBLSs resistance phenotype. All strains
(except for Pseudomonas aeruginosa strains) showed a high resistance to trimethoprim-sulfamethoxazole. The drug has
a broad spectrum and is generally prescribed by family doctors; it is relatively inexpensive compared to other drugs.
Nevertheless, secondary effects are not rare, most of them being skin rash and gastrointestinal diseases (MARK, 1997).
Multidrug resistance in Enterobacteriaceae and especialy in K.-pneumoniae is a growing problem and can lead to
dangerous limitations of treatment options. The resistance to carbapenems is caused mainly by carbapenemase
production. In addition, B-lactam antibiotics, cephalosporins, monobactams, and carbapenems resistance of Gram
negative bacteria has been described in many researches. In this study, we found that all strains of K. pneumoniae
feature the class A of carbapenemases type, which explains the resistance to penicillins, cephalosporins and
carbapenems. Phenotypic analysis spectrum of antibiotic resistance of all studied strains suggested the presence of
ESBL enzymestype.

However, a higher tolerance of al strains to colistin and fosfomycin was observed. One strain of E. coli and
one of Algaligenes faecalis showed resistance to colistin. The resistance to fosfomycin was observed in two strains of E.
coli. In the last two decades, the paucity of novel antibioticsto treat drug-resistant infections, especially those caused by
Gram negative pathogens, has led to the reconsideration of some old antibiotics (fosfomycin and colistin) as a
therapeutic option. The emergence of colistin resistant K. pneumoniae has been described following widespread use of
colistin (YAHAV et d., 2012).
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Figure 1. Antibiotic resistances of Gram negative bacteria. (Abbreviations: STX= sulfametoxazol/trimetoprim; MPM= meropenem;
ERT= ertopenem; AMC= amoxicilin/clavulanic acid; AMP=ampicillin; CTX= ceftriaxone; CAZ= ceftazidime: ClIP=ciprofloxacin;
ATM= azteronam; GM=gentamicin; CXM=cefuroxime; NOR=norfloxacin; FEP=cefepime; CL=colistin; FOT=fosfomycin;
IPM=imipenem; TZP= piperacillin/ tazobactam; LEV=levofloxacin)

Chemical analysis of the hydroethanolic extract of E. caryophyllata

The method of separation and identification of compounds by TLC consists in partitioning compounds of the
mixture between an adsorbent (the stationary phase, silica gel) and a solvent (the mobile phase), which flows through
the adsorbent. The stationary phaseisvery ,,polar”. The mobile phase is relatively nonpolar and is capable of interacting
with analytes by stronger London forces, as well as by dipole-dipole and H-bonds. In Fig. 2, we show the
chromatographic fingerprints of isolated compounds observed at different wavelengths by spraying with reagents, or
directly in visible light.

I.lim
St tien

T d 3 4 9 8 F

Figure 2. Identification and separation of the antibacterial compounds of hydroethanolic extract of clove using the TLC assay
method: 1-ferulic acid, 2- gallic acid, 3- chlorogenic acid, 4- quercetin, 5- plant extract, 6- rutin, 7- kaempferol (origina).

Analyzing the chromatographic fingerprints in hydro ethanol extract of E. caryophyllata there were identified
four synthesis compounds: ferulic acid, Gallic acid, quercetin and kaempferol. Ferulic acid (FA) is a constituent
commonly found in plants that arises from the metabolism of aromatic amino acids L-phenylalanine and L-tyrosine, as
key entities (KUMAR & PRUTH HTTP, 2014; SRINIVASAN et al., 20017). FA exhibits a wide range of biomedical
effectsincluding antioxidant, antiallergic, hepatoprotective, anticarcinogenic, anti-inflammatory, antimicrobial, antivira
(KUMAR & PRUTHHTTP, 2014; BORGES et a., 2013). Gallic acid (GA) is a result of secondary metabolites in
plants, especialy Gallo and Ellagitannins. The most important effect of quercetin is scavenging oxygen-derived free
radicals and chelating transition metal ions (NIJVELDT et al., 2001; BENTZ, 2009). Quercetin (3,30,40,5,7-
pentahydroxy flavone) resonates with free radicals and by donating a proton they become energetically stabilized.

The resulting unpaired electron is delocalized by resonance, resulting in low energy quercetin radical.
Quercetin antioxidant potentia is given by: o-dihydroxy B ring, 4-oxo group in conjugation with 2,3-alkene, and 3- and
5-hydroxyl groups. Quercetin glycosylation is achieved by the hydroxyl groups. The most common quercetin
glycosides have a glucose group at position 3, quercetin (-3-O-B-glucoside (BENTZ, 2009). Kaempferol (3,5,7-
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trihydroxy-2-(4-hydroxyphenyl)-4H-chromen-4-one), like all other flavonoids studied for therapy, can be applied in
various diseases due to binding specificity and lack of toxicity. The only difference of molecular structure between
quercetin and kaempferol is the existence of the 3-hydroxyl, which in kaempferol is missing. This group confers to
guercetin additional properties in interactions with proteins. In comparison with drugs which bind weakly and non-
specifically to proteins, flavonoids feature highly specific and strong binding (L1U et al., 2008).

Quantitative evaluation of the antibacterial activity of hydroethanolic extracts of E. caryophyllata

The antimicrobia activity of plant extracts is the first demonstrated pharmacological property for these. The
medicinal plants have a great potential to produce new drugs of great benefit to mankind. Higher plants are capable of
synthesizing unlimited numbers of highly complex and unusual chemical substances (FARNSWORTH, 1988). The
specificity and complexity of the molecular interactions between cellular components and potentia antibacterial
compounds from extracts of plants are not elucidated. The qualitative evaluation of antibacterial activity of plant
extracts on solid medium is an estimate because the extent of absorption of the compound by the medium is unknown.
The calculation of MIC via dilution method in 96-well plates with the liquid medium yielded values between 7.8 and
62.5 pg/ mL for hydroethanolic extracts of E. caryophyllata. Table 2 shows the values of MIC read at an absorbance of
620 nm for Gram negative bacteria, which showed resistance to all tested antibiotics.

Table 2. MIC of ethanol extracts of E. caryophyllata against bacterial strains resistant to all tested
antibiotics measured via single-wavel ength spectrophotometry at 620 nm.

CFU (observed at 620 nm)

Extract of dloves 5 i TPsazoll | Al f25i E c01 A5 Psa24ll |Psa27ll | Psa3llll |Psallll
500ug/mL 0.058 0.052 0.054 0.049 0.107 0.049 0.058 0.047 0.051
250pg/mL 0.098 0.064 0.063 0.051 0.086 0.050 0.067 0.049 0.059
125ug/mL 0.075 0.081 0.076 0.056 0.076 0.051 0.121 0.051 0.063
62.5pg/mL 0.078 0.084 0.087 0.058 0.083 0.068 0.149 0.089 0.096
31.25pg/mL 0.098 0.107 0.099 0.078 0.095 0.097 0.198 0.129 0.131
15.625ug/mL 0.168 0.178 0.207 0.097 0.164 0.174 0.200 0.183 0.159
7.831pg/mL 0.121 0.108 0.078 0.259 0.271 0.169 0.328 0.478 0.149
3.90png/mL 0.253 0.476 0.498 0.287 0.296 0.375 0.427 0.309 0.375
1.953ug/mL 0.392 0.497 0.652 0318 0.379 0.399 0.357 0.391 0.401
0.976pg/mL 0.400 0.597 0514 0.375 0.487 0.439 0524 0.549 0523
M+ 0.599 0579 0.609 0578 0.586 0.504 0593 0.502 0502
M- 0.048 0.046 0.046 0.048 0.047 0.045 0.048 0.045 0.048

Legend: Ps a = Pseudomonas aeruginosa, Al f = Alcaligenes faecalis, Ec= Escherichia coli, Pm= Proteus mirabilis, Ab= Acinetobacter baumannii,
M+ = positive control, M- = negative control.

The high content of phenols resulting from semiquantitative analysis might suggest that these compounds had
the highest antibacterial activity. This result led to the next stage of testing of the phenolic compounds isolated from the
cloves extract against bacteria of its own collection. MIC values of phenolic compounds were very close to those
obtained from hydroethanolic extracts of cloves. The MIC values of phenolic compounds are shown in Table 3.

Table 3. MIC values of phenolic compounds against bacterial strains resistant to all tested
antibiotics measured via single-wavel ength spectrophotometry at 620 nm.

Concentration CFU (observed at 620 nm)

of phenols  'poa1 1111 [Psaz0ill | Al f25I E c01 AbsI Psa24ll |Psa27ll |[Psa3llll |[Psallll
500pg/mL 0.051 0.047 0.052 0.046 0.049 0.048 0.051 0.055 0.048
250pg/mL 0.068 0.058 0.057 0.050 0.059 0.052 0.054 0.049 0.051
125ug/mL 0.073 0.075 0.069 0.053 0.073 0.049 0.088 0.051 0.057
62.5ug/mL 0.084 0.079 0.071 0.061 0.078 0.057 0.091 0.071 0.087
31.25ug/mL 0.089 0.086 0.083 0.072 0.086 0.089 0173 0.001 0.089
15.625pg/mL 0.093 0.124 0.088 0.078 0.121 0.093 0.197 0.175 0.105
7.831pg/mL 0.117 0.131 0.097 0.189 0.233 0.137 0.316 0.421 0.113
3.90ug/mL 0.238 0.375 0.249 0.267 0.291 0.324 0.418 0.316 0.298
1.953ug/mL 0.387 0.426 0.527 0.307 0.376 0.399 0.325 0.378 0.377
0.976pg/mL 0.486 0525 0.597 0.331 0.438 0.549 0574 0.549 0.498
M+ 0.581 0577 0.684 0.548 0579 0.588 0587 0573 0516
M- 0.043 0.045 0.044 0.044 0.045 0.046 0.043 0.045 0.047
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The ratio of the similarities between MIC values of the extract and the MIC values of phenols was between
0.839 and 0.939%. The biggest similarity was for P. aeruginosas;, (0.939%) and P. aeruginosa,y, (0.930%) and the
smallest similarity for P. aeruginosay, (0.839%) and A. faecalisy; (0.855%). This result suggests to us that the
antibacterial effect of the extract can be attributed to the high content of phenals.

CONCLUSIONS

The antimicrobial activity of ethanol extract of clove is closely related to the chemical structures of the
components presented in the extract. Thus, the high antioxidant activity and the large polyphenol content were the main
factors in the eradication of bacteria highly resistant to antibiotics. Obtaining drugs based on synthetic compounds
derived from secondary metabolism of E. caryophyllata, or using crude extracts in bacterial infections could be a
success in the medical practice, by stopping evolution of the infection or the possibility of developing new virulence
genes. The usefulness of medicinal plants in long term therapy is not only in stopping the abuse of antibiotics, but also
in increasing immunity given that bacterial infections seem to take unprecedented dimensions.
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ANALYSISOF THE FAMILY OROBANCHACEAE
FROM CARL STUDNICZKA'SHERBARIUM

VLADOVIC Dalibor, MITIC BoZena

Abstract. We analysed family Orobanchaceae (orders. Orobanchaceen and Rhinanthaceen) with a total of 127 herbarium sheets.
According to the labels, the majority of herborized material was collected in the area of Austria (30 sheets). Most herbarium sheets
belong to: Flora Béhmens (12) - including Flora von Béhmen collection and Flora von N. Oesterreich (12) - including Flora von
Oesterreich collection. With reference to the part of Studniczkas herbarium which has aready been analysed, there are three
collections which are mentioned for the first time. The following botanists or collectors of herbal material are mentioned for the first
time - Bergh A., Fuhrer and Trckheim. Most herbarium sheets were collected by Studniczka himself (53).

Keywords: Studniczka's herbarium, Split, Croatia.

Rezumat. Analiza familiei Orobanchaceae din ierbarul Carl Studniczka. Am andizat familia Orobanchaceae (ordingle:
Orobanchaceen si Rhinanthaceen) cu un numar total de 127 de file de ierbar. Conform etichetelor, mare parte din materialul analizat a
fost colectat din Austria (30 file). Cea mai mare parte a filelor de ierbar apartin de: Flora Béhmens (12) — incluzénd colectia Flora von
Bohmen si Flora von N. Oesterreich (12) — incluzand colectia Flora von Oesterreich. Cu referire la partea din ierbarul Studniczka care
dejaafodt analizata, sunt trei colectii mentionate pentru prima data. Urmatorii botanisti si colectionari de material ierbos sunt mentionati
pentru primadata: Bergh A., Fihrer si Turckheim. Cele mai multefile din ierbar au fost colectate de insusi Studniczka (53).

Cuvinte cheie: ierbarul Studniczk, Split, Croatia

INTRODUCTION

We worked on Carl Studniczka s herbarium which can be found in the Natural History Museum in Split. Asan
amateur botanist, Carl Studniczka collected plants while traveling (1869-1904) and working as an officer (data are
known from herbarium labels) in the wide surrounding area of: Vienna and Wiener Neustadt in Austria, Split in Croatia,
Celjein Slovenia, Kotor in Montenegro, Olomouc and L eitmeritz in the Czech Republic, Przemysl in Poland and at last
Trieste in Italy. The analysis has shown that this herbarium contains samples of the plants which were collected and
sent to Studniczka by many botanists or collectors of that time.

MATERIAL AND METHODS

In this paper we analysed the herbarium sheets for the family Orobanchaceae. From the labels of the herbarium
sheets, we firstly copied the Latin name of the genus and the species; then the date, month and year of collection,
followed by the collector (A-Alioth, Ay-Ayasse, B-Barth, Ba-Baumbach, Be-Bergh, Bm-Brandmayer, Bn-Brendel, Bo-
Borbas, Br-Bordére, C-Cornaz, F-Favrat, Fr-Freyn, Ft-Fritze, FU-Fuhrer, G-Gander, Ga-Gandoger, Gr-Graf, H-
Halacsy, Ha-Hansen, He-Henser, Hu-Huet, H/P-Huter et Porta, J-Jacob, Ja-Janka, K-Kugler, Ki-Kuhnau, Ku-
Kumlien, M-Masson, R-Ressmann, Re-Reverchon, S-Studniczka, Si-Sire, T-Trautman, TU-Turckheim, Z-Zetterstedt,
Z/W-Zetterstedt et Wickbom) and the affiliation to the particular herbarium collection (FA-Flora Austriae inf., FAI-
Flora Algovica, FB-Flora Béhmens, FdB-Flora de Bormio, FvB-Flora von Béhmen, FC-Flora Carinthiaca, FvC-Flora
von Cilli, FD-Flora Damatiens, FG-Flora Gallica exsiccata, FI-Flora von Istrien, FN-Flora von Nieder-Oesterreich,
FO-Flora von Oesterreich, FP-Flora von oesterr. Polen, FR-Flora der Raxalpe, FS-F. Schleswig, FvS-Flora von
Stelermark, FT-Flora Transsilvaniae, Ft-Flora transsilvanica, FvT-Flora von Triest, FW-Flora von Wien, FWN-Flora
von Wr Neustadt, HA-Herbier E. Ayasse, HK-Herbarium R. Kiihnau, HR-Herbier Rosine Masson, JJanka iter turcicum
a. 1871., P-Plante Visconsin Exs., R-Reise durch das sidliche Spanien 1873., S-Société Helvétique). According to Flora
Croatica Database (FCD), The Plant list and USDA plants Database, we listed the name of the speciesin brackets; from
the label we copied the numeric sign, name of the place where the plant had been found with atitude data if available
and listed the number of herbarium samplesin brackets.

RESULTSAND DISCUSSION
List of species: (Ord. 84: Orobancheeen and Ord. 85: Rhinanthaceen).

1. Alectorolophus angustifolius Gmel. 15.8.1872. Fi (Rhinanthus serotinus /Schdnh./ Oborny) Zobtengebirge (4)

2. Bartschia alpina L. July 27, 1869. T (Bartsia alpina L.) Reisengebirge — koggengleis (4)

3. B. alpina L. July, 1873. K FAI (B. alpina L.) Pfronten (Bavaria). In pratis et glareosis humidis solo dolomitico
Aggenstein, 1790 met. (5)

4, Bartsa spicata Ram. August 3, 1873. Br (Nothobartsia spicata /Ramond/ Bolliger & Molau) Gédre; Htes Pyrénées (3)
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5. B. spicata Ram. August 3, 1873. Br S (N. spicata /Ramond/ Bolliger & Molau) Localité Gedre; Htes Pyrénées
Station Paturages de Mosca, terrain schisteux Altitude 1200 métres (4)

6. Epiphegus virginiana Bart. He (Epifragus virginiana/L./ W.P.C. Barton) New Jersey (2)

7. Eufragia viscosa Benth. July 19, 1873. Ft R (Parentucellia viscosa/L./ Caruel) Pto Maria, in graminosis (3)

8. Euphrasia coerulea Tausch. = E. ericetorum Jord. = E. aristata Favrat August, 1878. F S (E. stricta D. Wolff)
Lausanne, bords du Léman. Pelouses, sables & graviers 375 m (8)

9. E. coerulea Tausch. = E. ericetorum Jord. = E. aristata Favrat & Gremli August 17, 1902. S FvT (E. stricta D.
Wolff) Abhange zwischen Barcola u. Trstenik (11)

10. E. divergens Jord. September 10, 1873. Ga FG (Odontites vulgaris Moench ssp. vulgaris) No. 403 Hab. in arvis ad
Gleizé, Rhone (1)

11. E. hirtella Jord. August 1, 1878. M HR (E. hirtella Jord. ex Reut.) Localité Pont de Nant, Alpes Vaudoises Suisse
Station Paturages Altitude 1260 m (6)

12. E. lutea L. October, 1880. S FD (Orthantha lutea/L ./ A.Kern. ex Wettst.) In den Macckien auf Punta d'Ostro (2)

13. E. lutea L. August 29, 1893. SFN (O. lutea /L./ A.Kern. ex Wettst.) felsen bel Fischau (3)

14. E. lutea L. September 10, 1902. SFVT (O. lutea /L./ A.Kern. ex Wettst.) Wiesen am Trstenik (2)

15. E. minima Jacq. var. labium album August 12, 1878. F (E. minima Jacq.) Glacier de Rhoéne, Valais Diluvion
glaciaire 1750 m (7)

16. E. minima Schl. September, 1878. Si S (E. minima Jacg. ssp. minima) Localité Chasseral, Jura suisse Station Hauts
péturages Altitude 1600 m (10)

17. E. montana Jord. August 30, 1874. F (E. rostkoviana Hayne ssp. montana/Jordan/ Wettst.) praires humides Valais (6)

18. Euphrasia nemorosa H.Mart. = E. gracilis Fr. August 31, 1878. F S (Euphrasia micrantha Rchb.) Foséts du Jorat
sur Lousanne. Bords & talus des chemins 850 m (6)

19. E. odontites L.1888. S FvB (Odontites verna/Bellardi/ Dumort. ssp. serotina/Dumort./ Corb.) in Gebilischen um
Theresienstadt (9)

20. E. odontites L. B July 4, 1873. S FD (O. verna /Béellardi/ Dumort. ssp. serotina /Dumort./ Corb.) im Thal won
Meligne am hitweidenrédern (3)

21. E. officinalis L. & alpestris W.G. August 16, 1878. Fr (E. stricta D. Wolff) 429.Moravia. Hohes Gesenke. In pascuis
datisvalisKleiner Kessal. - 1220 m (4)

22. E. officinalis v. alpestris August 11, 1895. SFWN (E. stricta D. Wolff) am Sonnenwendstein (2)

23. E. officinalis L. B neglecta September, 1881. S FvB (E. rostkoviana Hayne ssp. rostkoviana) Waldwiesen bei
Skalitz n. Leitmeritz (3)

24, E. officinalis L. var. p neglecta = E. nemorosa July 31, 1885. S FP (E. rostkoviana Hayne ssp. rostkoviana) Higel
bei Kruhel n. Przemysl (4)

25. E. officinalis L. ¥ nemorosa July, 1879. S FvC (E. rostkoviana Hayne ssp. rostkoviana) Wiesen um Cilli (7)

26. E. officinalis L. ¥ nemorosa July 15, 1882. S FB (E. rostkoviana Hayne ssp. rostkoviana) Bergwiesen um Leitmeritz (11)
27. E. officinalis L. o pratensis September, 1881. S FB (E. rostkoviana Hayne ssp. rostkoviana) Waldwiesen um
Leitmeritz (8)

28. E. picta Wim. August 10, 1878. Fr (E. picta Wimmer) 490.0Oestr. Schlesien. Sudeten. Hochtriften am Peterstein.
1440 m (7)

29. E. puberula Jordan August 14, 1878. C FdB (E. pectinata Ten.) Abords dans I'barbe, an montoux de la Some
cantoniefe du Stalvio dansladirection du Piz Umbrail a anviron 2500 m.s.m. (4)

30. E. rigidula Jord. September 26, 1876. Ga FG (E. micrantha Rchb.) No 867 Hab. in montosis supra St. Cyr-de
Chatoux (Rhdne) 2400 (4)

31. E. salishurgensis Funk July 18, 1876. B Ft (E. salisburgensis Funck ex Hoppe) In rupestribus subalpinis. Kronstadt (6)

32. E. salishurgensis Funk August 29, 1893. S FN (E. salisburgensis Funck ex Hoppe) magern hiigel ober Fischau &
Wollersdf. (4)

33. E.salishurgensis Funk B subalpina September 8, 1878. F S (E. salisburgensis Funck ex Hoppe) Sommet du Mont-
Tendre, Jura, Vaud 1600 m (7)

34. E. tholeyroniana Gdgr. September 28, 1874. Ga (E. hirtella Jord. ex Reut.) Gallia austr. Arnas (Rhéne) (2)

35. E. tholeyroniana Gdgr. September 18, 1876. Ga FG (E. hirtella Jord. ex Reut.) No 404 Hab. in ericetis et pascuis
prope Arnas (4)

36. E. trixago Vis. June 4, .1873. SFD (Bartsia trixago L.) zwischen Gebiisch bei Punta d'Ostro (2)

37. E. uechtritziana Igr. & Engl. June 6,1880. Fr (E. coerulea Tausch ex Hoppe & Fuernrohr) Béhmen. Mensegebirge
hugwiesen bei Dobiau (15)

38. E. uliginosa Reut. July 1, 1873. Ga FG (E. hirtella Jord. ex Reut.) No 176 Hab. in udis prope Frontenas (Rhone) (4)
39. E. verna Bellard Ha FS (Odontites verna/Bellardi/ Dumort.) Langballigau: Salzwiesen am acker (6)

40. Gerardia auriculata Michx. Ku P (Agalinis auriculata/Michx./ S.F. Blake) No. 42 Albion, Dane Countr. (3)

41. G. grandiflora Bth. Bn (Aureolaria grandiflora/Benth./ Pennell) Peoria, Illinois (1)

42. G. quercifolia Pursh. - Kuml. KuP (Aureolaria virginica /L./ Pennell) 143. Albion, Dane Countr. (2)

43. G. setacea Walt. - Kuml. KuP (Agalinis setacea/J.F. Gmel./ Raf.) No 140.Albion, Dane Countr. (1)

44. Lathraea squamaria L. April 20, 1868. SFN (L. squamaria L.) im Atgarten (3)
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45. L. squamaria L. April 16, 1893. SFN (L. squamaria L.) im Akademiegarten zi Wr Neustadt (3)

46. Melampyrum arvense August, 1881. SFvB (M. arvense L.) Aecker am Fusse des Milleschauer (3)

47. M. arvense L. June 25, 1895. SFWN (M. arvense L.) Acker im Wollersdorf (3)

48. M. cristatum L. August, 1882. SFB (M. cristatum L.) Holzschldge um Leitmeritz (1)

49. M. cristatumL. July 13, 1893. SFN (M.cristatum L.) Walwiesen b. Muthmansdorf (3)

50. M. barbatum W.K. June 25, 1873. Fr (M. barbatum Waldst. et Kit.) Ungarn. Comitat Pest. - Ackerrdnder bei
Krottendorf flugsand 130 m (1)

51. M. barbatumW. & K. June, 1894. S FWN (M.barbatum Waldst. et Kit.) Wiesen bei der Teichmihle (2)

52. M. barbatumW. & K. June 15, 1904. SFI (M. barbatum Waldst. et Kit.) zwischen Semedella u. Isola (4)
53. M. nemorosum L. July 3, 1881. SFvB (M. nemorosum L.) Doxaner Au (2)

54. M. nemorosum L. June 4, 1885. S FP (M.nemorosum L.) Waldrénder Pralkowce am Przemysd (2)

55. M. pratense L. July, 1881. SFB (M. nemorosum L.) Walder um Leitmeritz (3)

56. M. pratense L. June, 1882. SFB (M. pratense L.) Wélder am Kreutzberg bei Leitmeritz (2)

57. M. pratense L. August 28, 1902. SFvT (M. pratense L.) im Boschetto unter dem Jéger (2)

58. M. saxosum Baumg. August 21, 1874. Bo FT (M. carpathicum Schult.) in graminosis valis Vaeriaska subalpe
Retyezét 4100' alt. (3)

59. M. silvaticum L. 1888. S FvB (M. carpathicum Schult.) um Theresienstadt (2)

60. M. silvaticum L. July, 1893. S FN (M.car pathicum Schult.) Wéalder tm Wr Neustdt. (4)

61. M. stenophyllum Celak (non Boiss.) August 11, 1880. Fr (M. subalpinumJdur./ A. Kern.) Béhmen Hohenbruck.
Foéhrenwalder bel Bolehodt' (2)

62. M. subalpinum A. Kern. July 23, 1878. Fr (M. subalpinurvJur./ A. Kern.) Béhmen. Opoc¢no. Wélder bei Bolehodt' (3)

63. Odontites alpestris Jord. August 27, 1873. Re (O. viscosus/L ./ Clairv.) Ribieres an Mont Rognose (2)

64. O. brigantiaca Jord. September 14, 1873. Re (O. viscosus/L ./ Clairv.) Briancon rare (4)

65. Orobanche carotae Desm June 14, 1877. Fr (O. artemisiae-campestris Gaudin) Auf Daucus carota schmarotzens
bei Polain Istrien (1)

66. O. coerulescens Steph. July 6, 1880. Fr (O. coerulescens Stephan ex Willd.) Bohmen Mittelgebirge felsengerdlle
bei Leitmeritz (3)

67. O. crinita Viv. June 10, 1880. S FD (O. sanguinea C. Predl) auf Saturegja in der Schlucht der Fiumerab. Cattaro (3)
68. O. cruenta Bert. June 22, 1875. A (O. gracilis Sm.) aiif Genista tinctoria Cadenabbia, lago di Como (2)

69. O. cruenta Bertol. June 25, 1895. SFWN (O. gracilis Sm.) Walder tm Wéllersdorf (7)

70. O. cruenta f major Vis. April 14, 1902. SFvT (O. gracilis Sm.) Miramarstrasse bel Barcola (4)

71. O. ephederae July 13, 1902. S FvT (O. hederae Duby) auf dem Epheu in der Laubengéngen von Miramare (6)

72. O. gallii April 17,1902. SFvT (O. caryophyllacea Sm.) Abhénge der Miramarstrasse bei Barcola (5)

73. O. laserpitii sileris Rap. August, 1876. H FA (O. laserpitii-sileris Reut. ex Jord.) In petrosis apinis rarissima
Schneeberg (Bockgrube unico loco) (2)

74. O. livida Sendt. May 30, 1877. Fr S (O. minor Sm.) Parasitica ad radices Helichrysi angustifolii in collibus prope
Polalstriae solo calc., at. 50 m (3)

75. O. major L. June 21, 1870. S FW(O. caryophyllacea Sm.) Schafberg bei Dornbach (1)

76. O. major Meyer May, 1894. SFN (O. caryophyllacea Sm.) um Wallersdorf (1)

77. O. minor Sutt. July 19, 1878. K (O. minor Sm.) in agere Trifolii pratensis, 685 met. s. m., prope Wolfegg (Sueviae
superioris) hoc anno primum et magno numero inventam (2)

78. O. minor Sutton May, 1880. SFD (O. minor Sm.) auf Leguminosen zwischen dem steinpflaster der Festgs mauern
Cattaro (1)

79. O. minor Sutton? June 3, 1885.S FP (O. minor Sm.) auf Leguminosen in W& dchen beim Dorfe Kruhd n. Przemyd (1)

80. O. picridis F.W. Schlz. June 14, 1877. Fr (O. artemisiae-campestris Gaudin) Higel um Pola. Diese vom M.
Michele. Auf Picris hieracioides (2)

81. O. ramosa L. September 6, 1873. Tl (O. ramosa L.) Mahlberg (Baden) (1)

82. O.ramosa L. = O. caerulea Alsch. May 29, 1879. SFD (O.ramosa L.) paras. sup. Rosmarinumin ins. Lesina (4)

83. O. ramosa L. = Phelippaca ramosa C.A. Mey May, 1880. S FD (O. ramosa L.) Giovanni di Cattaro /:Blithen
wiolett:/ (2)

84. O. rubens Wallr. June 11, 1885. SFP (O. lutea Baumg.) Leguminosen am Tatarenhiigel b. Przemysl (1)

85. O. teucrii F.W.? May 19, 1901. SFvT (O. teucrii Holandre) ober d. strasse won Miramare (2)

86. Pedicularis acaulis Scop. May 20, 1877. Fr (P. acaulis Scop.) Istrien. Bergwiesen des M. Maggiore (2)

87. P. asplenifolia Florke July 24, 1872. G (P. asplenifolia Flérke ex Willd.) Tirol austr. orient. im loc. frigidis mte
Kasermandl in mte Schleinitz sol. schistaceo 8000' (3)

88. P. campestris Grish. May 22, 1873. Fr (P. comosa L. ssp. campestrig/Griseb. & Schenk/ Sod) Siebenbiirgen.
Comitat Kolos. Bergwiesen bei Klausenburg. Tert. Tegel 480 m (2)

89. P. canadensis L. Bn (P. canadensis L.) Peoria, Illinois (1)

90. P. foliosa L. July, 1876. Si S (P. foliosa L.) Localité Chasseral, Jura neuchatelois Station Lieux pierreux et frais
Altitude 1300-1400 m (2)

91. P. friederci-augusti Tommasini May, 1872. Ba (P. friderici-augusti Tomm.) 520.Slavnic (2)
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92. P. friderici augusti (Tommasini) May 25, 1873. Ki HK (P. friderici-augusti Tomm.) No 5200m Trieste Slavnik (5)
93. P. gyroflexa Gaud. May 23, 1875. A (P. gyroflexa Vill.) Corni di Canzo (3)

94. P. gyroflexa Vill. non DC. = P. canisia Gaud. July 29, 1875. JS (P. gyroflexa Vill.) Localité Mont Cima (Italie)
Station Paturéges au sud du lac Altitude 2000 met (3)

95. P. hacquetii Graf. August 13, 1874. Bo FT (P. hacquetii Graf) in graminosis rupium ad lacum "Zanéga' apium
Retyez&t 6500' (1)

96. P. hirsuta L. July 26, 1868. Z (P. hirsuta L.) Norge, Finmarken, Talvig in ape Wasshottenfjellet (1)

97. P. incarnata Jasg. July, 1875. R FC (P. rostratospicata Crantz) Mittagskogl, Grenzspitz (5)

98. P. jacquinii Koch August,1871. H FO (P. rostratocapitata Crantz) aiif der Raxalpe (2)

99. P. jacquinii Koch July, 1878. H FA (P. rostratocapitata Crantz) |n pascuis apinis mt. Schneeberg 5-6000' sol. cac. (2)
100. P. jacquinii Koch July 13, 1897. SFWN (P. rostratocapitata Crantz) am Waxriegel das Schneeberges (3)

101. P. kerneri Huter 1871 o pallens (P. elongata x gyroflexa) July 5, 1873. H/P (P. elongata A. Kern.) Venetia in
pratis et pascuis mte Serva pr. Belluno sol. calc. 4-6000' (2)

102. P. lapponica L. July 18, 1868. Z (P. lapponica L.) Norge, Finmarken, Alten in ape Skaadavara (2)

103. P. lapponica L. June 25, 1870. Z/W (P. lapponica L.) Norvegia: Dovre, Fogstuen in pascuis (3)

104. P. othantha Griseh. June 25, 1871. Ja J (P. othantha Griseh.) In regionis summae m. Balkan prope Kalofer pascuis (2)
105. P. palustrisL. June 7, 1897. SFWN (P. palustris L.) Wiesen bei Stollhof (2)

106. P. palustrisL. Ay HA (P. palustris L.) Frankreich (1)
107. P. portenschlagii Sauter May, July Bm FvS (P. portenschlagii Saut. ex Rchb.) am Zinken bel Secau (5)
108. P. pyrenaica Gay. July, 1873. M (P. pyrenaica J. Gay) Gavarnie, Htes Pyrénées (3)
109. P. recutita L. July Bm FN (P. recutita L.) Raxalpe (3)
110. P. rosea W. July Bm FN (P. rosea Wulfen) Raxalpe (5)
111. P. rosea Wulf. July Fr (P. rosea Wulfen) Mittagskogel & Zweispitz bei Maborgeth (4)
112. P. sylvatica L. June, 1865. Be (P. sylvatica L.) Im Ryssby (3)
P

113. P. silvatica L. June, 1873. Bm FN (P. sylvatica L.) Puchberg (3)

114. P. tuberosa L. June, 1870. Gr (P. tuberosaL.) Tirol. Alpe Sellab. Leviro (2)

115. P. verticillata L. August, 1871. H FR (P. verticillata L.) Auf Triften bei den Liebtensbern hiitten (2)

116. P. verticillata L. July 13, 1897. SFWN (P. verticillata L.) am Waxriegel d. Schneeberges (4)

117. P. verticillata L. August 8,1899. SFWN (P. verticillata L.) am Waxriegel das Schneeberges (7)

118. Rhinanthus alpinus Baumg. August 20,.1874. Bo FT (Rh. riphaeus Krock.) in graminosis vallis Val eriaska subalpe
Retyezat copiose 4600' (3)

119. Rh. alpinus Baumg. August 15,1893. S FWN (Rh. riphaeus Krock.) am Alpl des Scnheeberges (2)

120. Rh. crista galli June 24, 1878. SFD (Rh. crista-galli L.) auf Wiesen beim Wachhaus Cerequize in der Krivosie (3)
121. Rh. crista galli L. ¥ hirsutus June 14, 1894. S FWN (Rh. crista-galli L.) Wiesen in der nelier Wald néchst der
Teichmiihle (1)

121. Rh. major Ehrh. August,1881. S FB (Rh. major L.) zwischen Feldern /:Getreide:/ beim Wellemin am Fusse des
Milleschauer (1)

122. Rh. major Ehrh. May 30, 1885. S FP (Rh. major L.) Wiesen r.v.d. Strasse nach Buda b. Przemys| (1)

123. Rh. minor Ehrh. June 18, 1881. S FB (Rh. minor L.) Waldwiesen um Leitmeritz (4)

124. Rh. minor Ehrh.  fallax May 30, 1885. S FP (Rh. minor L.) feuchte Wiesen bei Kruhel Przl (5)

125, Tozzia alpina L. June, 1873. Bm FN (T. alpina L.) Am Obersberge, in der Schwarzau im Gebirge (3)

126. Trixago apula Stev. May 8, 1874. Hu S (Bartsia trixago L.) Bords du prairies maritimes a I'Almanare prés
d'Hyéres (Var) (3)

The tota number of the herbarium sheets for the andlysed family is 127 (with 434 samples of herbd plants). The
magjority of the plants was collected in Europe (121 herbarium sheets) and 6 herbarium sheets are from North America

Most of the herbarium samples were collected in the area of Austria (30 herbarium sheets) and: Czech
Republic (19), Italy (14), France (11), Switzerland (8), Croatia (7), Poland (7), USA (6), Montenegro (5), Romania (5),
Germany (4), Slovenia (4), Norway (3). One herbarium sheet was collected in: Bulgaria, Hungary, Spain and Sweden.

According to the affiliation to a particular herbarium collection in the analysed families or their parts the most
represented is Flora Bohmens (12) - including Flora von Béhmen collection and Flora von N. Oesterreich (12) - including
Flora von Oesterreich collection. This is followed by other collections, such as: Flora von Wr. Neustadt (10), Sociéé
Helvétique (9), Flora Dalmatiens (8), Flora von Triest (7), Flora von oesterr. Polen (6), Flora Gallica exsiccata (4), Flora
Transsilvaniae (4) — including Flora transsilvanica collection and others. In the part of the herbarium which has aready
been analysed (compare with: MITIC et a., 2008, 2010-2011, 2011, 2012, 2013; VLADOVIC & d., 2007, 2009, 2010,
2012, 20133, 2013b, 2014a, 2014b, 2015. 2017; ZEVRNJA et al., 2008, 2009, 2010a, 2010b, 2011, 2013a, 2013b, 2013c,
2014a, 2014b, 2014c, 2015), three new collections are mentioned and there are: Flora Algovica (1 herbarium sheet), Janka
iter turcicum a. 1871. (1 herbarium sheet) and Reise durch das sbdliche Spanien 1873. (1 herbarium sheet). There are 36
herbarium sheets that are unmarked and therefore we do not know which herbarium collection they belong to.

Most of the samples of the herbarium plants were collected by Studniczka himself (53 herbarium sheets), while
others were sent to him by: Freyn (13), Brandmayer (5), Favrat (5), Gandoger (5), Halacsy (4), Kumlien (3), Borbés (3)
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and others. In the part of the herbarium which has aready been analysed, the following botanists or collectors of the
herbal material are mentioned for thefirst time - Bergh A., Fuhrer and Tirckheim.

The oldest herbarium sheet dates from 1865, whereas the newest ones date from 1904. The vast mgjority of the
herbarium sheets (68) was collected during the period 1870 - 1880. The exact year of collection miss from 12 herbarium
labels.

According to Studniczka, within 127 herbarium sheets, there are 13 generawith 81 speciesand 9 varieties.

CONCLUSIONS

In this paper, there are mentioned herbarium sheets from Romania that could be important as a contribution to
the flora of Romania and they are: Euphrasia salisburgensis Funk July 18, 1876. B Ft (E. salisburgensis Funck ex
Hoppe) In rupestribus subalpinis: Kronstadt (6), Melampyrum saxosum Baumg. August 21, 1874. Bo FT (M.
carpathicum Schult.) in graminosis vallis Val eriaska subal pe Retyezét 4100' alt. (3), Pedicularis campestris Grish. May
22, 1873. Fr (P. comosa L. ssp. campestris /Griseb. & Schenk/ So0) Siebenbiirgen. Comitat Kolos. Bergwiesen bei
Klausenburg. Tert. Tegel 480 m (2), Pedicularis hacquetii Graf. August 13, 1874. Bo FT (P. hacquetii Graf) in
graminosis rupium ad lacum "Zandga' apium Retyezat 6500' (1) and Rhinanthus alpinus Baumg. August 20, 1874. Bo
FT (Rh. riphaeus Krock.) in graminosis vallis Valeriaska subal pe Retyezat copiose 4600 (3).
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THE STUDY OF THE PARASITES OF THE BIRD Egretta garzetta (Linnaeus, 1766)
(AVES: ARDEIDAE) IN NORTHEASTERN WETLANDS OF ALGERIA

TEMIMI Ines, MARNICHE Faiza, LAZLI Amel, MILLA Amel, DIK Bilal

Abstract. This study was conducted in three wetland sites located in the National Park of El Kaa (PNEK), one of the richest
wetlands in Algeria, between November 2016 and June 2017. Our work provides information about the external and internal
parasites of the little egret (Egretta garzetta). Among 11 birds, 6 were infested. The hosts were parasitized by Ardeicola expallidus
(Blagoveshtchensky, 1940) and Ciconiphilus decimfasciatus (Boisduval& Lacordaire, 1835) identified as ectoparasites. However, the
internal parasitesincluded 15 species belonging to 12 families. The study is reported for the first time in Algeria.

Keywords: Ardeidae, Egretta garzetta, internal parasites, ectoparasites, NPEK.

Rezumat. Studiul parazitilor de la Egretta garzetta (Linnaeus, 1766) (Aves. Ardeidae), din zonele umede din nord-
estul Algeriei. Acest studiu afost realizat in trei zone umede, situri situate in Parcul Naional de El Kaa (PNEK), una dintre cele
mai bogate zone umede din Algeria, intre noiembrie 2016 si iunie 2017. Lucrarea noastra ofera informatii despre parazitii interni si
externi de la egreta mica (Egretta garzetta). Dintre 11 pasari, 6 au fost infestate. Gazdele au fost parazitate de Ardeicola expallidus
Blagoveshtchensky, 1940 si Ciconiphilus decinmfasciatus (Boisduval & Lacordaire, 1835), identificate ca ectoparaziti. Tnsa, parazitii
lor interni includ 15 specii apartinand la 12 familii. Studiul este raportat pentru prima data Tn Algeria.

Cuvinte cheie: Ardeidae, Egretta garzetta, paraziti interni, ectoparaziti, NPEK.

INTRODUCTION

The little egret Egretta garzetta is a widespread species, breeding in Europe, Asia and Africa, as well asin
Australia (KUSHLAN & HANCOCK, 2005). In Algeria, the little egret was found breeding in severa sites such as
Chatt, Dakhla, Mekhada, Fetzara, |le Rachgoun and Tonga and recorded from 40 sites (SAMRAQUI et a., 2011). This
study was conducted in three wetlands, represented by Tonga Lake, Oubeira Lake and El-Mellah Lagoon. All are
Ramsar sites of ornithological importance in El Kala region (SAMRAOUI & SAMRAOQUI, 2008). The Algerian
wetlands are important staging posts and wintering grounds for migrating Palearctic birds (BOULKHSSAIM et al.,
2006). However, the impact of such parasites and pathogens on population dynamics and dispersal of local birdsis not
documented in Algeria, excepting the work of TOUATI et a. (2015). Moreover, these bird will respond to any
environmental change by fluctuations in the parameters of populations (TEMPLE & WIENS, 1989); so, they will serve
as a basis for the study of the effects of externa or internal parasite populations on their health status and consequently
their survival and persistence and the results will obviously help us take the necessary conservation measures not only
at the level of the region of El Kala, but also of North Africa

MATERIAL AND METHODS

Study sites

This study was conducted in three lakes, belonging to the wetland complex of the National Park of El Kala
region(36° 51' N,8° 30" E), Algeria, as part of the survey carried out on birds of the northeastern wetlands of Algeria
between November 2016 and June 2017.

Sample data

This study was done on both live and dead birds (11 individuds in total).Biological material was brought to the
laboratory of zoology in labeled plastic bags, numbered and closed well in coolers for preserving and preventing the escape of
parasites. The ectoparasites were collected after spraying the synthetic pyrethroid insecticides or Avispray (Tetramethrin +
Piperonil+ Butoxide) on al the plumage. Supplementary techniques were added in order to recuperate externa parasites
fixedon the plumage and fallen in the plastic bagsafer by removing the subjects using fine forceps under hind hand-held
megnifying glass; then, we stored al of them in ethanol at 70° in order to determine and count them subsequently under
binocular or microscope for even smaller ones. The research of internal parasites was carried out by two analyses, the first
of which was the coprological examinations and the second was carried out at the level of the various organs and fragments of
dead specimens, which had undergone a necropsy; then faecal samples as well as fragments were preserved in Pillboxes
containing potassium dichromate for the conservation of long-term parasites. The two examinations were carried out by the
floatation technique (HENDRIN & ROBINSON, 2006; SIVAJOTHI et a., 2014) and direct smear technique; then, the found
parasites were determined under microscope (%10, x40 and x100) using keys of identification (SLOSS et ., 1994; ZAJAC &
CONBOY, 2012).

Data analyses

Finally, the statistical analyses were realized by means of the software “ Quantitative parasitology V 3.0.” (ROZSA
et a., 2000) in order to process prevalence and other severd parameters.
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RESULTSAND DISCUSSIONS

During the period of study, we recorded 11 individuals of thelittle egret. Out of the 11 individuas 6 were infested by
14 individuas of ectoparasites. The external parasites belonged to one order, Phthiraptera. Two families were present in this
order Philopteridee and Menoponidae. The first one was represented by one species Ardeicola expallidus
(Blagoveshtchensky, 1940) and the second one by Ciconiphilus decimfasciatus (Boisduval & Lacordaire, 1835). PRICE
et a. (2003) mentioned these two chewing louse species as typical ectoparasites for Egretta garzetta in the World
checklist and Biological Overview of chewing lice, as well as VAS et al. (2012) in the checklist of lice of Hungary
(Insecta: Phthiraptera). Regarding the internal parasites, Egretta garzetta was infected by a range of specimens
represented by 13 species collected from trachea, crop and gizzard (Table 1).

Table 1. Total number of parasite identified and detected in Egretta garzetta at wetland complex of the National park of El Kala.

. . . . . Number

Phylum Order Family Parasite species Ectoparasites | Endoparasites of parasites
Arthropoda Phthiraptera Philopteridae Ardeicola expallidus + 9
Arthropoda Phthiraptera Menoponidae Ciconiphilus decimfasciatus + 5
Apicomplexa Eucoccidiorida | Eimeriidae Eimeria sp. + 1341
Apicomplexa Eucoccidiorida | Eimeriidae Isospora sp. + 97
Nematoda Spirurida Diplotriaenidae Serratospiculum sp. (Eggs) + 246
Nematoda Spirurida Diplotriaenidae Serratospiculum sp.(Larvae) + 8
Nematoda Rhabditida Stephanuridae Sephanurus sp. + 55
Nematoda Rhabditida Strongylidae Srongylues sp. + 9
Nematoda Ascaridida Ascaridiidae Ascaridia sp. + 97
Nematoda Ascaridida Ascaridiidae Heterakis sp. + 423
Nematoda Trichocephalida | Capillariidae Capillaria sp. + 11
Nematoda Trichurida Trichuridae Trichuris sp. + 7
Platyhelminthes | Strigeidida Schistosomatidae | Ornithobilharzia sp. + 23
Platyhelminthes | Cestodaindet. / Cestoda sp.Indet. + 189
Amoebozoa Entamoebida Endamoebidae Entamoeba sp. + 74
Ciliophora Vedtibuliferida | Balantiidiidae Balantidium sp. + 249

Among these species, the most dominant were Eimeria sp. represented by 1341 individuals (45.72%), followed
by Heterakis sp. with 423 individuals (14.42 %), Balantidium sp. with 249 individuals (8.49 %) and Serratospiculum
sp. (Eggs) with 246 individuals (8.39%). The remaining were less present than the previous ones and thus their relative
abundance varies between 0.24 to 6.44% (Fig. 1).
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Figure 1. Relative abundance (RA) of internal parasites found in trachea, crop and gizzard of Egretta garzetta.

Coprological examinations emphasized that Egretta garzetta specimens were infested by 5 species including
Ascaridia sp. 07 Acari eggs which they were ingested accidently by birds, Trematoda sp. Eimeria sp. and
Serratospiculum sp. These species belonged to Nematoda, Arthropoda, Platyhelminthes and Apicomplexa phyl.
NAVARRO et a. (2005) found Nematoda in Egretta garzetta. In 2008, Platyhelminthes were detected by ABD-AL-
AAL et al. (2008), in the pharynx and esophagus of the little egret. The most prevalent in the 6 samples of feces was
Serratospiculum sp. with 59 individuals, followed by Eimeria sp. with 52 individuals. All 6 samples of feces, were
100% infested by Serratospiculum sp. and Eimeria sp. and 83.3% by Trematoda sp. We aso noted that 66.7% of the
samples were infested by Acari eggs and Ascaridia sp. (Fig. 2).
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Figure 2. Endoparasites prevalence found in feces of Egretta garzetta
with software “ Quantitative parasitology V 3.0”.

According to the classification of BILONG-BILONG & NJINE (1998), data of the average intensity were very
low (=1.00) for all species of internal parasites. In Algeria, this study on Egretta garzetta is achieved for the first time.

CONCLUSIONS

Our work has revealed a great diversity of parasitesin Little egret in the wetland complex of the National Park of El
Kala. Few works have been carried out throughout the world, to study the health status of Ardeidae, especialy Egretta
garzetta. In Algeria, this study on Egretta garzetta is achieved for the first time. For this reason it will be interesting to study
the external and internd parasites on other Ardeidae species to provide important data that can be used for the implementation
of action plansfor the preservation and conservation of this birds, and why not other birds family.
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STUDY REGARDING THE EVOLUTION OF LYME DISEASE MONITORED
INOLTENIA, FOR THREE YEARS, FROM 2010 TO 2012

CODREANU-BAL CESCU Doina, DUMITRU Maria

Abstract. Lyme disease (Lyme borreliosis) is an infectious disease caused by Borrelia burgdorferi, a spirochaeta transmitted to the
human being through the bite of the infected ticks. The main vector to spread the disease is the ticks of the genus Ixodes. At the
human being, the disease occurs as a result of prolonged parasitation by infected ticks. The name of the disease is given by the name
of Lyme city from Connecticut, United States of America, where in 1975, a group of children were diagnosed with juvenile
rheumatoid arthritis. The pathogen was discovered in 1982 by the American microbiologist Willy Burgdorfer, who succeeded to identify
a spirochaeta in a species of ticks. This spirochete was named Borrelia burgdorferi sensu stricto and the disease produced by it, Lyme
disease, an infectious disease which supposes a multi systemic affection. Lyme borrdiosis also present in Romanig, is a part of the
transmissible diseases under surveillance. The three time increasing, in 2010, of the Lyme disease in Romania, compared to 2009,
determined the introduction of Lyme disease record by the Nationa Center for the Prevention and Control of Transmissible Diseases
Bucharest in order to obtain epidemiologic information that, analysed, should alow a better understanding and recommendation of
measures for public health. The epidemiologic analysis regarding Lyme disease in Olteniawas reglised in 2010-2012 period. From 2010
to 2012, the number of Lyme disease cases progressively increased. The highest number of the Lyme disease confirmed cases was
recorded in 2012.

Keywords: Lyme disease, vector, spirochaeta, epidemiologic analysis, confirmed cases.

Rezumat. Studiu privind evolutia cazurilor de boala Lyme aflate in supraveghere in Oltenia, in perioada 2010-
2012. BoaaLyme (borrelioza Lyme) este o boala infectioasi produsi de Borrelia burgdorferi, o spirocheta, care se transmite laom
prin muscatura capuselor infectate. Pricipalul vector de transmitere a bolii 11 reprezinta capusele din genul I1xodes. La om, boala se
produce ca urmare a parazitarii prelungite de catre capusele infectate. Numele bolii este dat de localitatea Lyme din Connecticut,
Statele Unite ale Americii, unde Tn anul 1975, un grup de copii au fost diagnosticai cu artrita reumatoida juvenila. Agentul patogen a
fost descoperit Tn anul 1982, de citre microbiologul american Willy Burgdorfer, care a reusit sa identifice o spirocheta, intr-o specie
de capusa. Aceasta spirocheta a fost denumita Borrelia burgdorferi sensu stricto, iar afectiunea produsi de ea, boala Lyme, o boala
infectioasi ce presupune o afectare multisistemicia. Borrelioza Lyme prezentd si in Roménia, face parte din categoria bolilor
transmisibile aflate Tn supraveghere. Cresterea de 3 ori, Tn anul 2010, aincidentei bolii Lyme Tn Roméania, comparativ cu anul 2009, a
determinat introducerea de catre Centrul National pentru Prevenirea si Controlul Bolilor Transmisibile Bucuresti a Figei de
supraveghere a cazului de Boala Lyme, pentru a obtine informatii epidemiologice care analizate sa permita o Tntelegere mai corecta
si recomandarea de masuri de sanatate publica. Analiza epidemiologica privind cazurile de boala Lyme luate Tn supraveghere din
Oltenia este realizata pentru o perioada de trei ani, 2010-2012. in perioada 2010-2012 numirul de cazuri de boala Lyme intrate in
supraveghere in Oltenia a crescut progresiv, concomitent crescand si numarul de cazuri de boala Lyme confirmate in Oltenia. Cel
mai mare numar de cazuri de boala Lyme confirmate n Oltenia, s-anregistrat Tn anul 2012.

Cuvinte cheie: boala Lyme, vector, spirocheta, analiza epidemiologica, cazuri confirmate.

INTRODUCTION

Lyme disease (Lyme borreliosis) is an infectious disease produced by Borrelia burgdorferi, a spirochaeta
transmitted to the human being through the infected ticks. The main vector to transmit the disease is represented by the
ticks of the genus Ixodes (WHITE, 2005). The infestation with Borrelia burgdorferi is got by the immature ticks from
Ixodes ricinus complex from the source represented by small infected mammals, the responsible cycle for sustaining
this disease in the nature (WHITE, 2005).

At the human being, the disease is produced as a consequence of a prolong parasitation of the infected ticks
from the vegetation or from pets.Lyme borreliosis is considered to have the greatest prevalence in the diseases
transmitted by ticks in the world and it is considered to be the most common disease with vectoria transmission from
North America and Eurasia (CIOLPAN, 2008).

The name of the disease is given by Lyme city from Connecticut, United States of America, where a group of
children were diagnosed in the same time with juvenile rheumatoid arthritis. As a consequence, the clinic, medical,
epidemiologic and ecologic researches were deepen. The disease cases were predominantly recorded in summer and in
the beginning of fall. In some families, more members were affected, but the beginning of the disease was in different
years, that started the idea of a vector as the transmission of the disease (WHITE, 2005). The pathogen was discovered
in 1982 by the American microbiologist Willy Burgdorfer that succeeded to identify a spirochete in atick species. This
was named Borrelia burgdorferi sensu stricto and the disease was named Lyme. After that, they noticed that the
borrelioses are a larger group of spirochaeta and they were named Borrelia burgdorferi sensu lato - a complex of
genospecies. The B. burgdorferi complex is spread in the United States of America, B. afzelii and B. garinii in Europe
(CODREANU-BALCESCU & CODREANU, 2010).
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In Romania, there are approximately 25 species from the genus Ixodes (VLADIMIRESCU, 2012). The
incriminated vector in transmitting the Lyme borreliosis is Ixodes ricinus tick. This tick is largely spread in Romania
(VLADIMIRESCU, 2012). Lyme disease is an infectious disease that supposes a multisystemic affectation. In
spreading the disease a series of factors are involved: global warming, urbanization and other human factors - the
expansion of the suburban neighborhoods, deforestation, the increase of the contact limits with huge densities of ticks
(CODREANU-BALCESCU & CODREANU, 2010).

Lyme borreliosis, also present in Romania, is a part of the transmissible diseases under surveillance - diseases
spread through vectors. According to The Report for the year 2009, The Analysis of the Transmissible Diseases
Evolution, realised by the National Institute for Public Health, the National Center for the Surveillance and Control of
Transmissible Diseases, along 2009, 146 cases of possible Lyme disease were reported according to HG 589/2009 and
introduced in the Unique Register. From these, 64 were confirmed, 43 were classified as probable, and the rest of 39
were disproved. The classification of the cases was done according to The Monitoring Methodology of Lyme disease.

The three times increase, in 2010 of Lyme disease cases in Romania, compared to the previous year,
determined the introduction of Lyme disease record by the National Center for the Prevention and Control of
Transmissible Diseases Bucharest, in order to obtain epidemiologic information which, once analysed, should alow a
better understanding and recommendation of public health measures.

As a consequence of the personal researches regarding Lyme disease cases in Dolj County, on one side, as well
as the cases appeared in Oltenia, compared to the ones reported at the national level, we realized this study. The
epidemiologic analysis regarding Lyme disease cases supervised in Olteniais realized for the period 2010-2012, in two
stages: the first one for the 2010-2012 period and the second stage, 2013-2016 period.

MATERIAL AND METHODS

The used data for this analysis are extracted from the yearly Reports regarding The Analysis of the transmissible
Supervised Diseases Evolution from 2010-2012 period and Lyme disease - The descriptive epidemiologic analysis of Lyme
disease supervised for 2010-2012 period, redlized by the National Institute for Public Health Romania/Nationa Center of the
Surveillance and Control of Transmissible Diseases. The data extracted were registered in tables. The data processing was
done through mathematic methods and the graphs were realized using Microsoft Excdl.

RESULTSAND DISCUSSIONS
Stage|. Theanalysis of the supervised Lyme diseases casesin Olteniain the period 2010-2012.
Theanalysis of Lyme disease casesin Oltenia (2010).
In Oltenia, seven cases of Lyme disease were supervised, their distribution on counties being given in the
table below (Table 1).

Tablel. Lyme disease cases supervised in the five counties of Oltenia (2010).

Counties Confirmed Infirmed Probable Suspected/possible Total
Dolj 1 1 0 0 2
Gorj 1 0 0 0 1
Mehedinti 2 0 0 0 2
Olt 0 1 0 0 1
Vélcea 1 0 0 0 1
Total 5 2 0 0 7

According to The 2010 Year Report, The Analysis of the supervised transmissible diseases evolution, realised
by the Nationa Ingtitute for Public Health, The National Center for the Surveillance and Control of Transmissible
Diseases, at national level, 556 cases of Lyme disease were supervised, thus classified: 263 confirmed cases, 222
disproved, 51 probable cases and 30 suspected cases. The incidence of the disease in the year 2010 (confirmed plus
probable cases) was 1.5 %000, three times higher compared to the year 2009 (0.5%000).

The reporting of the cases from Oltenia, supervised in 2010, compared to the cases at the national level (2010)
reveals the following aspects: supervised cases: 1.23% from the cases at the national level; confirmed cases: 1.90%
from the cases at the national level; infirmed cases: 0.76% from the cases at the national level. The final classification
of Lyme diseases, in Oltenia, for 2010, is presented in the graph below (Fig. 1):
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Classification of Lyme Disease Cases, in Oltenia,
Year 2010 (No.=7)
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Figure 1. The state of the Lyme disease cases supervised in Oltenia (2010).

Analysis of Lyme disease casesin Oltenia (2011).
In 2011, 20 cases of Lyme disease were supervised, 10 cases being confirmed. Their distribution on counties
is given in the table below (Table 2).

Table 2. Lyme disease cases supervised in Oltenia (2011).

Counties Confirmed I nfirmed Probable Suspected//possible Total
Dolj 2 6 0 - 8
Gorj 3 0 0 - 3
M ehedinti 0 1 0 - 1
Olt 1 1 1 - 3
Vécea 4 0 1 5
Total 10 8 2 - 20

In Romania, according to The Year 2011 Report, The Analysis of the Supervised Transmissible Diseases
evolution, realised by the National Institute for Public Health, National Center of the Surveillance and Control of
Transmissible Diseases, in 2011, 861 cases of Lyme disease were supervised and classified, 52% more than in the
previous year. The cases were thus classified: 354 confirmed, 432 disproved, 75 probable. At the national level, the
number of the confirmed cases increased with 34.6% compared to 2010 and the probable ones with 47%. The total
reported cases at the National Center of Statistics and Informatics in Public Health (429) increased with 36.6%. The
incidence at the national level was 2%000.

The analyses of the cases supervised in Oltenia in 2011, compared to the ones at the national level in 2011
emphasize the following situation: supervised cases: 2.32 % from the cases at the national level; confirmed cases: 2.82
% from the cases at the national level; infirmed cases: 1.82 % from the cases at the national level; probable cases: 2.66
% from the cases at the national level. The final classification of Lyme disease cases, in Oltenia for 2011, is presented
in the above graph (Fig. 2).

Classification of Lyme Disease Cases in Oltenia, Year 2011
(No.=20)

W confirmed
M infirmed
W probable

M possible

Figure 2. The state of the Lyme disease cases supervised in Oltenia (2011).

71



CODREANU-BALCESCU Doina DUMITRU Maria

The Analysis of Lyme disease in Oltenia (2012).
In 2012, 72 cases were supervised in Oltenia, 21 cases being confirmed. Their distribution on countiesis given
in the table below (Table 3).
Table 3. Lyme disease cases supervised in Oltenia (2012).

No. Counties Confirmed Infirmed Probable Suspected/possible Total
1. Dolj 2 0 0 - 2
2. Gorj 3 8 1 - 12
3. M ehedinti 0 0 0 - 0
4. Olt 8 39 3 50
5. Valcea 8 0 0 8
Total 21 47 4 72

According to The Year 2012 Report, The Analysis of the Supervised Transmissible Diseases evolution, realised
by the National Institute for Public Health, National Center of the Surveillance and Control of Transmissible Diseases,
in 2012, 1,762 cases of Lyme disease were supervised and classified, two times more than in the previous year (861).
The cases were thus classified: 698 confirmed cases, 873 infirmed cases, 191 probable cases. The number of the
confirmed cases doubled and the number of the probable ones is 2.5 times higher compared to 2011. The total number
of the reported cases at the National Center of Statistics and Informaticsin Public Health (889) doubled compared to the
previous year. The incidence at the national level was 4.16%, double compared to the previous year (2 %).

In 2012, in Oltenia, 72 cases of Lyme disease were supervised, being the highest number recorded in 2010-
2012 period. From the analysis of Lyme disease supervised cases in Oltenia compared to those supervised at the
national level, in 2012, some aspects are pointed out: supervised cases. 4.08 % from the cases at the national level;
confirmed cases: 3% from the ones at the national level; infirmed cases: 5.38% from the ones at the national level;
probable cases: 2.09 % from the ones at the national level.

Thefinal classification of Lyme disease cases, in Olteniafor 2012, is presented in the graph below (Fig. 3):

Classification of Lyme Disease Cases in Oltenia, Year 2012
(No.=72)

gy, 0%
5.52/6||—

® confirmed
H infirmed
probable

M possible

Figure 3.The state of the supervised Lyme disease cases in Oltenia (2012).

Theanalysis of the supervised Lyme diseasein Oltenia, in 2010-2012 period is presented in the below table
(Table 4, Fig. 4), in which all the cases of Lyme disease are recorded, along the three years. confirmed cases, infirmed
cases, probable and suspected ones. It isto be noticed a progressive increase of Lyme disease casesin this period.

Table 4. Lyme disease cases supervised in Olteniain 2010-2012 period.

Years Confirmed Infirmed Probable Suspected Total
2010 5 2 0 - 7
2011 10 8 2 - 20
2012 21 47 4 - 72
Tota 36 57 6 99

Analyzing the recorded data, we notice the fact that the number of the supervised Lyme diseasein Olteniain 2011 is
2.85 times higher than in 2010 and the number of the supervised Lyme disease in 2012 is 3.6 time higher than in 2011.
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Record Regarding the Increase of the Total Number of Lyme
Disease Cases in Oltenia

m Total cases

- @ .
~ //

2010 2011 2012

Figure 4. The supervised number of Lyme disease evolution in Oltenia (2010-2012).

From the analysis of the graphs in Figs. 5 and 6, an increase of the confirmed cases and aso of the total
supervised casesis noticed in Olteniain the years 2010, 2011 and 2012.

Distribution per Years of Lyme Disease Cases, in Oltenia

B confirmed M infirmed M probable

2010 2011 2012

Figure 5. The supervised number of Lyme disease evolution in Oltenia (2010-2012).

Record Regarding the Increase of the Number of Lyme
Disease Cases in Oltenia (2010-2012)

E2010 m2011 =2012

47

confirmed infirmed probable

Figure 6. The increase of the supervised Lyme disease cases in Oltenia (2010-2012).

The number of the confirmed cases in Oltenia, in 2011 doubled compared to the year 2010. The number of the
confirmed casesin Oltenia, in 2012 doubled compared to the year 2011.

Analyzing the graph (Fig. 7) we notice that the highest number of confirmed Lyme disease cases in the year
2010 was recorded in Mehedinti County. In Olt County, there was not confirmed any case.
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Distribution on Counties of the number of Lyme Disease Cases, in
Oltenia, Year 2010 (No.=7)
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Dalj Gorj Mehedinti Valcea

Figure 7. Distribution on counties of Lyme disease cases (2010).

Analyzing the graph (Fig. 8) we notice that the highest number of Lyme disease cases in 2011 is recorded in
Vécea County. In Mehedinti County, no case was confirmed.

Distribution on Counties of the number of Lyme Disease
Cases, Year 2011 (No.=20)
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Gorj Mehedinti (8])4 Valcea

Figure 8. Distribution on counties of Lyme disease cases (2011).

Anayzing the graph (Fig. 9) we notice that in Olt and V alcea counties there were the highest number of cases
in Oltenia. In Mehedinti County, no case was recorded.

74



Muzeul Olteniei Craiova. Oltenia. Sudii si comunicari. Stiingele Naturii. Tom. 33, No. 1/2017 ISSN 1454-6914

Distribution on Counties of the number of Lyme
Disease Cases, in Oltenia, Year 2012 (No.=72)
50
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Figure 9. Distribution on counties of Lyme disease cases (2012).
CONCLUSIONS

In conclusion, we underline some important aspects related to Lyme borreliosis in the last years in Oltenia
region and at national level.

At the nationa level, it was registered a yearly increasing number with important values: in 2011, 52 %
compared to 2010; from these, the confirmed cases increased with 34.6 % and the probable ones with 4.7%. The
incidence of the disease increased without a break, from 1.5 to 10,000 inhabitants, to 2% 000 and 4.16%000 in the three
years according to The Annual Reports (2011, 2012, 2013) of the Nationa Center of the Surveillance and Control of
Transmissible Diseases.

In Oltenia, an increase of the total reported cases was recorded, as well as of the confirmed ones. The first
position of the confirmed cases varied in the three years. Mehedinti County (2010), Valcea County (2011) and Vélcea
and Olt county (2012). The percentage of the supervised Lyme borreliosis cases from the total reported cases in the
country also increased: 2010-1.23 % from which 1.90 % confirmed; 2011-2.32 % from which 2.82% confirmed and
2012-4.08 % from which 3% confirmed.

The preliminary data, hereby presented, point out the importance and necessity of monitoring and knowing
Lyme disease in the next years. The vectors of the disease should be systematically prospected especialy in the zones
with a high percentage of the cases, to identify the pathogens, the taxonomy and the ecology of the tick-vector.
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PRELIMINARY DATA REGARDING BEETLE PARASITE SPECIES
COLLECTED FROM DIFFERENT ECOSYSTEMS
MET IN DOLJ COUNTY IN 2016

LILA Gima

Abstract. The research on the diversity of parasite beetles from Dolj County exposed in this paper were made in 2016. The beetle
biological material (44 specimens, 3 of which displaying various parasite forms) was collected from terrestrial ecosystem -
Cernatesti, Craiova, Mogosesti. The hosts, from the systematic viewpoint, belong to the order Coleoptera and 3 families: Aphodiinae,
Dynastiidae, Scarabaeidae. The species on which parasites were found are Aphodius fimetarius (Linnaeus 1758); Oryctes nasicornis
Linnaeus in 1758; Copris lunaris (Linnaeus 1758). The parasites identified from the systematic viewpoint, are varied and grouped as
follows: arachnids - Uropodoidea sp. (Mesostigmata: Uropodoidea) and Hypoaspis sp. (Mesostigmata: L aelapidae) and nematodes -
Ascarops strongylina Rudolphi, 1819 (Spiruroidea: Spirocercidae: Ascarops). The dominant species was the arachnids identified in
Oryctes nasicornis and Copris lunaris, new for Dolj, Romaniain case of this species. In this paper we expose the results of research
conducted in two species of parasites (Ascarops strongylina, identified in Aphodius fimetarius and Uropodoidea sp. to Copris
lunaris) the other will be set out in aforthcoming paper.

Keywor ds: mites, beetles, Dolj County.

Rezumat. Date preliminare privind specii de paraziti la coleoptere din diferite ecosisteme din judetul Dolj
colectate Tn 2016. Cercetirile privind diversitatea parazitilor la coleoptere din judetul Dolj expuse Tn lucrarea de faga au fost
realizate Th anul 2016. Materialul biologic de coleoptere (44 exemplare din care 3 exemplare au diverse forme parazite) a fost
colectate din ecosisteme terestre (Cernatesti, Craiova, Mogosesti). Gazdele, din punct de vedere sistematic, apartin ordinului
Coleoptera Tncadrandu-se in 3 familii: Aphodiinae, Dynastiidae, Scarabaeidae. Speciile pe care s-au gasit paraziti sunt: Aphodius
fimetarius (Linnaeus 1758); Oryctes nasicornis Linnaeus in 1758; Copris lunaris (Linnaeus 1758). Parazitii identificati Tn urma
cercetirilor de speciaitate, din punct de vedere sistematic, sunt variati si sunt Tncadrati astfel: acarieni - Uropodoidea sp.
(Mesostigmata: Uropodoidea) si Hypoaspis sp. (Mesostigmata: Laelapidae) si nematodul - Ascarops strongylina Rudolphi, 1819
(Spiruroidea: Spirocercidae: Ascarops). Specia dominanti este reprezentati de citre acarieni. Tn lucrarea de fagi vom expune
rezultatele cercetirilor efectuate la doua specii de paraziti (Ascarops strongylina la Aphodius fimetarius si Uropodoidea sp. la Copris
lunaris), celelalte urménd afi expuse intr-o lucrare viitoare.

Cuvinte cheie: acarieni, coleoptere, judetul Dolj.

INTRODUCTION

The purpose of this paper is to present some contributions to the knowledge of the diversity of parasites,
analyzing beetle species present in different types of ecosystemsin Dolj County.

In the recent years, the insects undergo the complex action of ecological factors (climatic factors, soil factors
and biotic) affecting biological cycles of insects, spread emergence of mass propagation or decrease the number of the
specimens of certain species, the emergence of new pests, etc. As aresult, the number of beetle specimens found in the
studied ecosystems was low.

All the material found on land has been identified, analysed and then assessed the level of infestation.

The beetle biological material (44 specimens, 3 of which displaying various parasite forms) was collected from
terrestrial ecosystem - Cernatesti, Craiova, Mogosesti. The hosts, from the systematic viewpoint, belong to the order
Coleoptera and 3 families: Aphodiinae, Dynastidae, Scarabaeidae. The species on which parasites were found are
Aphodius fimetarius (Linnaeus 1758); Oryctes nasicornis Linnaeusin 1758; Copris lunaris (Linnaeus 1758).

The parasites identified from the systematic viewpoint, are varied and grouped as follows. arachnids -
Uropodoidea sp. (Mesostigmata: Uropodoidea) and Hypoaspis sp. (Mesostigmata: Laelapidae) and nematodes -
Ascarops strongylina Rudol phi 1819 (Spiruroidea: Spirocercidae: Ascarops).

MATERIALSAND METHODS

The material used in this paper consistsin identifying, analyzing and researching atotal of 44 specimens found
in the field, on which, there were identified three species of parasites.

The species of beetles are presented in systematic order according to the year they were collected and there are
mentioned the species of parasite identified for each of them.

The material was collected in 2016. Collections were made at different times each year from the month of
May. Collection date is mentioned for each species. Moreover, for every locality there are rendered the geographic
coordinates, flora and fauna information. Collection methods were different according to the analysed host species.

1. Coallection methods for Aphodius fimetarius, Oryctes nasicornis and Copris lunaris.
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The insect was sampled from the ground with a pair of tweezers and put in ajar containing filter paper soaked
with alcohol 4%. | took photos and transported the material to the Faculty of Biology, biology laboratory, where the
specialists took samples from the surface of the insect-body. To analyze the mites, after taking photos, they were placed
in asolution of paraffin and sent to the expert for determination.

2. Collection and resear ch methods for mites

Each of the four specimenes examined contained mites that was stored in separate glass jars a room
temperature until they were carefully transported and examined under the microscope. Using tweezers, mites were
collected from O. vacca, O. taurus, Oryctes nasicornis and Copris lunaris females, more precisely from the feet and the
ventral side of the abdomen. For identification, the mites were prepared in paraffin.

3. Collection method for Ascarops strongylina

After taking photos, the parasite was removed with a pair of tweezers and put in a solution of formalin and
water. The collection date and place was written on the label and then the samples were transported to the museum to be
determined.

To determine the collected materid there were used the works of PANIN (1957) in the entomology laboratory of the
Department of Natural Sciences Museum of Oltenia Craiova. For the species of mites, the determination was performed by
Mr. Ismail Babaiean, Universty of Tehran, College of Agriculture. From the systematic viewpoint, the species of
Spirocercidae was determined by Mrs. anayst Claudia Mirela Fimon, who will further determine the exact species.

Some of the photos were made with Mr. Cristi Boicea and Mrs. Marilena Dinu - chemist in the laboratory of
Restoration - Oltenia Museum Craiova by means of the stereomicroscope OLYMPUS 3D and ancther category were
made by DM C-FZ62 Panasonic FullHD digital camera by Lila Gima.

The taxonomy and nomenclature of the identified species is made according to Fauna Europea.

RESULTSAND DISSCUTIONS

The analysed material is represented by 44 specimens of which 3 specimens had parasites. The material was
collected in 2016 in the following locations: Cernatesti, Craiova, Mogosesti. There are rendered the collection sites, the
species of collected beetles and the identified parasites (Table 1).

Table 1. Material collected and their parasites.

No. Host Parasites Collection site Date of collection

1 Aphodius fimetarius (Linnaeus 1758) Ascarops strongylina Cernatesti May 2, 2016
Rudolphi 1819

2 Oryctes nasicornis Linnaeus 1758 9 Hypoaspis sp. Craiova May 3, 2016

3 Coprislunaris (Linnaeus1758) Uropoda sp. Mogosesti May 12, 2016

Host: Aphodius fimetarius (Linnaeus 1758)
Parasite: Ascarops strongylina Rudolphi 1819
Collection site: Cernatesti

Date of collection: May 2, 2016

Aphodius fimetarius (Linnaeus 1758)
Polyphaga: Scarabaeiformia: Scarabaeoidea: Aphodiidae: Aphodiinae: Aphodius

Aphodius is a genus of beetles in the Scarabaeidae family. In most species both the adults and larvae are
coprophagous (dung feeding) although some species have herbivorous or saprophagous larvae. Aphodius species
typically dominate dung beetle communities in north temperate ecosystems. Most species are functionally classified as
endocoprids, aso known as dwellers, because the larvae live and feed within the dung pat itself.

Their systematics is uncertain, the subfamily it comprises over 11 tribs with 280 genera and 3200 species.

Aphodius fimetarius is a common species with coprophagous trophic regime, found in all climatic conditions
of Romania. It isfrequent in cow and horse manure (CHIMISLIU, 2001b; c).

The research was carried out on a meadow of Cernitesti locality. On this meadow, local people leave their
animals free to graze. The areais quite rich in cow dung and pig feces.

From the cow dung, we collected 4 specimens of Ontophagus sp., namely one female and three males. They
were stored in ajar and transported to the laboratory for examination. In the Malpighian tubule of a male specimen of
the coprophagous col eopteran, there were found eggs in infective stage (L 3).

Ascarops strongylina Rudolphi 1819
Nematoda: Secernentea: Spirurida: Spirurina: Spiruroidea: Spirocercidae: Ascarops

It is a species of endoparasitic nematode, which is quite widespread in the world; it has as an intermediary host
a coprophagous species (Aphodius, Onthophagus,Gymnopleurus)) and as a permanent host the domestic pig and the
wild boar. Only two species of the genus are so far present at pigs in the world, namely A. strongylina and A. dentate;
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generally, the main difference between them is the body length, which is up to 15 mm and 22 mm in adult males and
females of the first species and up to 35 mm and 55 mm in males and females of the second species (OLSEN, 1974).

Life cycle: The eggs are eliminated together with feces and consume the larval stages in the adults of the
coprophagous Coleoptera Aphodius spp., Onthophagus sp. and / or Gymnopleurus sp. in our country (BALTHAZAR,
1936), only when they are digested by them.

0 N 4 "
T 2 ot

Figure 1. Photo of Malpighian tubule -

The infective stage of the parasite (L3) develops inside the beetle and, according to some authors, in birds
(euparatenic host) (ODENING, 1968-69 in DAWES BEN, 1976). Then, it is ingested by pig together with the
consumed water or food (OLSEN, 1974) and reaches the wall of the stomach lining (MEHLHORN, 2008; KUMAR,
2004) or the small intesting, the pig being the definitive host.

The embryonic eggs are eliminated in the external
environment by the female through the pig feces.They
measure about 20-40 mm depending on the degree of
development. Incubation lasts for almost 4 weeks.

Eggs in the infected stage (L3) were found in the
Malpighian tubules at the coprophagous beetle. They are oval,
irregularly contoured, operculate at the poles, embryonated
(Fig. 1).

The microscope used to study the preparation does
not have a built-in camera and as a result, for example, we
used a similar image found on the internet.

Adults in small numbers are not dangerous, but when
present in large numbers, they can cause inflammation and
ulceration in the body of the definitive host.

Host: Coprislunaris (Linnaeusl1758)
Parasits: Uropoda sp.

Collection site: Mogosesti

Date of collection: May 12, 2016

Coprislunaris (Linnaeus 1758) Coleoptera: Polyphaga:
Scarabaeiformia: Scarabaeoidea: Scarabaeidae: Scarabaeinae:
Coprini: Copris - - - :

They are coprophagous, feeding on various Figure 2. C. lunaris and deuteronymph fixed from the feet (orig.).
mammalian excreta, mainly large herbivores.

Of Coprinae only Copris lunaris (Linnaeus 1758) is spread throughout Central Europe. His behaviour in
nesting was described by severa authors, including LENGERKEN (1952), TEICHERT (1960) ROMMEL (1967) and
KLEMPERER (1982 a, b) in BAHRAMI et al., 2011.

The presence of different species of mites suggest that they have great adaptability (MASAN & HALLIDAY, 2009).

Using tweezers, mites were collected from C. lunaris female, more precisely from the feet (Fig. 2).

The parasite Uropoda sp. was identified at the collected species (Fig. 3). All specimens of this species were in
the phoretic stage, deuteronymph.
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The deutonymph Uropoda sp. attaches to the host using an
anal pedicel, as found in many species of Uropodina (BAJERLEIN &
BLOSZYK. 2004) (Fig. 3).

The superfamily Uropodoidea or tortoise mites is represented
by over 2,000 species described worldwide, many of them in irregular
habitats such as, nets, wood scraps and dung.

Phoresy (ability of mites to attach to the body of an insect) is
therefore a prerequisite for their distribution between these habitats.
Their eating habits are little known, but usually they are considered to
be omnivorous, feeding on hyphae of fungi, slow moving prey, etc.

The deutonymphs of certain species feed on nematodes and
fungi, as well as on the eggs and larvae of their hosts (BAHRAMI et —
a., 2011). Figure 3. Deuteronymph fixed with

The most commonly encountered species of mites at Copris lunaris the uropod (orig).
are Pelethiphis altocumulus, Macrocheles copridis, Parasitus copridis,

Uropoda copridis, Copriphis pterophilus and Hispanic onchodellus.

Many papers have been published on mesostigmatid mites that live in association with Copris species, but few
of the authors have paid special attention to the behavioural relationship between mites and their hosts.

The mites have developed different strategies for dispersal, as shown by their preferential attachment either to
adults or their offspring (BAHRAMI et a., 2011).

i

CONCLUSIONS

The work joins the efforts of specialists who contribute to the knowledge of entomofauna diversity.

Of the identified parasite species, we publish only the results for 7 species that we studied, the next ones being
part of another paper.

Cernatesti, Craiova, Mogosesti localities represent new collection sites for each species of Coleoptera.

The species of mites identified in the studied beetles are species reported by foreign authors, but there are no
mentions of them in the Romanian specialized literature.

On the other hand, it is difficult to draw firm conclusions about the specificity of the host, because the studies
performed on them so far are brief.
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TAXONOMIC DIVERSITY, VARIATION OF RELATIVE ABUNDANCE
AND DOMINANCE OF THE FAMILIES OF EPIGEIC COLEOPTERA
(ORD. COLEOPTERA), FROM 13 SUN FLOWER CROPS, 1981-2010, 10 SEASONS,
BRAILA, MOLDOVA (ROMANIA)

VARVARA Mircea

Abstract. The content of the paper is a relevant synthesis of the origina collecting data of epigeic coleopterans from 13 sunflower
crops, effectively, 10 seasons, 1981-2010, from Muntenia (one county) and Moldova (3 counties). The coleopterological material
was collected using the ecological and statisticall method of Barber pit-falls with preservative liquid and protected against
atmospheric precipitations. In total, there were collected 12,293 specimens of epigeic coleopterans, belonging to 15 families.

Keywords: Coleopterans, families, variation, abundance, dominance, sun flower crops, Braila, Moldova.

Rezumat. Diversitatea taxonomica, variatia abundentel si dominantei relative a familiilor de coleoptere epigee
(Ord. Coleoptera) din 13 culturi de floarea soarelui, 1981-2010, 10 sezoane, Briila si Moldova (Romania).
Continutul lucrarii este o sintezi relevanta a datelor de colectare originale asupra coleopterelor epigee din 13 culturi de floarea
soarelui, 10 sezoane, 1981-2010, 4 judete, Braila, Vaslui, lasi, Botosani. Materialul s-a colectat, folosind metoda statistica a
capcanelor Barber, cu lichid conservant si protejate Tmpotriva precipitatiilor atmosferice. In total, s-au colectat 12.293 exemplare de
coleoptere epigee, apartinand la 15 familii.

Cuvinte cheie: Coleoptere, familii, variatie, abundentd, dominanta, cultura de floarea soarelui, Braila, Moldova.

INTRODUCTION

A significant amount of coleopterological material was collected from Moldova. Moldova is the region in
northern — eastern Romania, covering 36,850 square kilometers. The relief is marked by two main forms that influence
the climate components: 1. The Eastern Carpathians, with temperate-continental climate, 8.5 °C, 600-700 mm annual
rainfalls and 2. The Moldavian Plateau, subdivided into three subunits: 1. Suceava Plateau; 2. The Plain of Moldavia
(JjiaPlain) and 3. Bérlad Plateau, 9.5 °C, 450-550 mm annual rainfalls.

In Moldova, sunflower culture is geographically delimited within the Moldavian Plateau in two areas: The fifth
Zone (Jijia Plain, Barlad Plateau), with multiannual average precipitation of 450-550 mm) and the sixth area, Suceava
Plateau (ION, 2010).

Sunflower is an oleaginous plant, resistant to drought. For the drafting of this paper | have used the necessary
data from the following papers. HARDE & SEVERA, 1984; VARVARA, 2008, 2015, 2016; VARVARA &
APOSTOL, 2008; VARVARA & ZAMFIRESCU, 2008.

MATERIAL AND METHODS

The coleopterological material of this paper is original.

For the collecting of the material, there was used the ecological, statistical method of the Barber soil pit-fals,
with continuous operation, preservative liquid and protected against atmospheric precipitation.

In crops, during the seasons of collecting, 6 or 12 Barber pit-falls were used to collect al those five classes of
dominance of the coleopteran families (subrecedent - eudominant) (Table 1).

The pit-falls were arranged on three rows, each row having two or four pit-falls. The distances between rows and pit-
falswerefive meters. The collecting surfaces were of 75 square meters (6 pit-fals) and 150 squares (12 pitfalls).

Each pit-fall had a capacity of 700 centimeters, 7 centimeters diameter, namely 10 centimeters height. The pit-
falls contained a 4% adehyde solution for the preservation of the coleopterological materia until collecting. The pit-
falls were protected against atmospheric precipitations.

Objectives of the paper:

Documentation on the paper;

Collecting and the preservation of the coleopterological material;

Taxonomic determination of the individuals and their placement in families;

In particular, there was used the illustrated volume, Der Kosmos Kafaer, the drawing up of tables and figures.
(Histograms) (Each family is concretized through a general collecting table (locality, year, abundance and family
dominance, synthetic table with the presence and absence of families in localities and the distribution of dominance
classes of the family in localities);

Data synthesis, the establishment of the hierarchy of families on the basis of the total number of collected
individuals and drafting of the text.
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RESULTS

In this fundamental chapter, the paper materializes, in data, the effort and the perseverance of collecting of the
coleopterological material for 10 seasons, 1981-2010, its conservation, the taxonomic determination of the families, the
counting of individuals and their classification in families, the synthesis of the paper writing.

The material was collected from two geographical regions of Romania and four counties: Muntenia (Briila
County); Moldova, (3 counties, Vaslui, |asi, Botosani).

The data are synthesized and rendered in two general tables, one with localities, years, collecting parameters
and the second one with the order of families, 13 tables with the collecting data of those 15 families of coleopterans, 13
tables in which it is shown the variation of the dominant structure for those 15 coleopteran families, 13 histograms that
visualize these variations.

In total, there functioned 150 pit-falls in crops, with an effective time of 1,635 days, with limits between 92
and 154 days.

There were realized 122 collectings, with limits between 6 and 10 collectings.

There were analyzed 1,320 of samples (i.e. the materia from each collecting pit-fall), between 36 and 120 per
sationary (Tables 1, 2).

Table 1. Counties, localities, years and parameters of collecting of the epigeic
Coleopterain sunflower crops, Briilaand Moldova, 1981-2010, 9 years effectively.

No County L ocality, Years Exposition of traps Days Traps Call. Samples.
| Braila Braila, Terasi 1981 May 26-August 31 97 12 9 108
Braila Braila, Terasi 1982 May 28-August 30 95 12 9 108
Briila Briila, Terasa 1983 | May 28-August 30 95 12 9 108
Braila Braila, Terasa 1985 | May 6- Sept.3 119 12 10 120
Braila Braila, Traian 1985 | June5- Sept.20 107 12 9 108
Braila Braila, Lacul Sarat 1981 May September 3 102 12 9 108
Braila Brailg,Lacul Sarat 1982 May 28-August 31 96 12 9 108
Braila Braila,Lacul Sarat 1983 May 27-August 29 95 12 9 108
I lasi Osoi, 1986 | April 20-Sept.23 136 6 10 60
|l agi Osoi 1988 | April 22- Sept. 20 131 6 10 60
lasi Osoi 1989 | April 25- Sept. 23 154 6 10 60
11 Vaslui Negresti 1992 | April 20-August 15 117 12 7 84
v Botosani Broscauti 1999 | May 1- Sept. 15 107 12 9 108
Botosani Broscauti, Stationary A. 2010 | Junel- August 31 92 6 6 36
Botogani Brosciuti, Stationary B. 2010 | Junel- August 31 92 6 6 36
Total 1,635 1,320
Table 2. Numerical and percentage variation of the individuas of Coleopterafamiliesin sunflower crops, from Brailaand Moldova,
1978-2010.
Families Present Absent
No. 1 2 3 4 5 6 7
1 Carabidae 7,778 63.27 13 100 - -
2 Tenebrionidae 1,232 10.02 10 76.92 3 23.08
3 Anthicidae 1,167 9.49 8 61.54 5 38.46
4 Curculionidae 461 3.75 12 92.31 1 7.69
5 Elateridae 379 3.23 9 69.23 4 30.77
6 Staphylinidae 368 2.99 12 92.31 1 7.69
7 Dermestidae 353 2.87 11 84.62 2 15.38
8 Chrysomelidae 224 1.82 12 92.31 1 7.69
9 Silphidae 135 1.10 3 23.08 10 76.92
10 Cantharidae 58 0.47 9 69.23 4 30.77
11 Coccinelidae 48 0.39 12 92.31 1 7.69
12 Chryptophagidae 33 0.27 8 61.54 5 38.46
13 Scarabaeidae 24 0.20 9 69.23 4 30.77
14 Histeridae 19 0.15 4 30.77 9 69.23
15 Cerambycidae 14 0.11 2 15.38 11 84.62
Total 12,293 99.98

Legend. 1. Name of families, 2. No. of individuals, 3. %, 4. No. of locdlities, 5. %, 6. No. of localities, 7. %.

Coleoptera families are presented in order of their total relative abundance as follows: The first place belongs
to the Carabidae family, with atotal number of individuals of 7,778 (63.27%) (Table 3).

Table 3. Distribution, variation of activity abundance (A) and dominance (D) of the Car abidae family in the investigated sunflower
crops, Briilaand Moldova, 1981-2010.

No. L ocality and Year A D % No. L ocality and Year A D (%)
1 Braila, Terasi, 1981 260 43.26 7 Osoi, 1986 724 73.13
2 Braila Terasi, 1982 573 74.71 8 Osoi, 1988 63 90.0
3 Braila Terasi, 1983 89 10.95 9 Osoi, 1989 336 93.07
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4 Braila Lacul Sarat,1981 260 43.26 10 Negresti.1992 384 25.53
5 BrailaLacul Sarat,1982 677 84.31 11 Broscauti, 1999 3,208 87.41
6 Brailg Lacul Sarat,1983 289 33.37 12 Broscauti, 2010, A 213 43.47

Total localities 13 Broscauti,2010, B 702 86.67
Total individuals 7,778

The individuals of the Carabidae family were collected from all stationaries (Table 3), the family being
eudominant in each sunflower crop (Table 4; Fig. 1).

Table 4. Numerical and percentage variation of the presence and absence of the Car abidae family and their dominance classesin
sunflower crops, Braila and Moldova, 1978-2010. (The numerical and percentage explanations in the histograms are in the adjacent
tables, respectively).

No. | Specification No. % 100
1| Presencein localities 13| 100 100
2 Absence 0 0 -
1 Subrecedent below 1% 0 0 80
2 Recedent 1.1 - 2% 0 0 =
3 Subdominant 2.1 -5% 0 0 60 1
4 Dominant 5.1 -10% 0 0 5
5 Eudominant over 10.1% 13 100 40 +
Total 13 100 20 + 0 0 0 0
O __{’ a— a— -i —
1 2 3 4 5

Figure 1. Numerical and percentage variation of the presence and absence of the Car abidae family and their dominance classesin
sunflower crops, Brailaand Moldova, 1978- 2010. (The numerical and percentage explanations in the histograms are in the adjacent
tables, respectively).

The Tenebrionidae family occupies the second place, with a total number of individuals of 1,232 (10.02%).
The individuals of the Tenebrionidae family were collected from 10 crops (76.92%) (Table 5; Table 6; Fig. 2).

Table 5. Distribution, variation of activity abundance (A) and dominance (D) of the Tenebrionidae family in the investigated
sunflower crops, Brailaand Moldova, 1981-2010.

No. L ocality and Year A D% No. L ocality, Year A D (%)

1 Braila, Terasi, 1981 5 0.83 7 Osoi, 1986 - -

2 Briila Terasi, 1982 5 0.65 8 Osoi, 1988 1 1.43

3 Braila Terasi, 1983 1 0.12 9 Osoi, 1989 - -

4 Braila, Lacul Sarat,1981 5 0.83 10 Negresti, 1992 906 60.24

5 Braila, Lacul Sarat,1982 - - 11 Broscauti,1999 294 8.01

6 Briila, Lacul Sarat,1983 1 0.12 12 Broscauti, 2010, A 3 0.61
Total localities 13 Broscauti,2010, B 11 1.36

Total individuals 1,232

Table 6. Numerical and percentage variation of the presence and absence of the Tenebrionidae family and their dominance classes
in sunflower fields, Briilaand Moldova, 1978-2010.

No. Specification No. %
1 Presencein localities 10 76.92 50 46715
2 Absence 3 23.08
1 Subrecedent below 1% 6 46.15 40 1
2 Recedent 1.1 - 2% 2 15.38
3 Subdominant 2.1 -5% 0 0 20 47
4 Dominant 5.1 -10% 1 7.69
5 Eudominant over 10.1% 1 7.69 20 + 1538 769 T68
Total 10 76.91
10 = O
] —
0 H e
1 2 3 4 5

Figure 2. Numerical and percentage variation of the presence and absence of the Tenebrionidae family and their dominance classes
in sunflower fields, Brailaand Moldova, 1978- 2010.
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The Anthicidae family ranked the third place, with a total number of individuals of 1,167 (9.49%) (Table 7).
The species and individuals of the Anthicidae family were collected from 8 crops (61.54%) (Table 7; Table 8; Fig. 3).

Table 7. Distribution, variation of activity abundance (A) and dominance (D) of the Anthicidae family, investigated in sunflower
crops, Briilaand Moldova, 1981-2010.

No. L ocality and Year A D% No. L ocality, Year A D (%)
1 Braila, Terasi, 1981 18 3.00 7 Osoi, 1986 22 222
2 Briila Terasi, 1982 69 9.0 8 Osoi, 1988 - -

3 Braila Terasi, 1983 554 68.14 9 Osoi, 1989 - -

4 Braila, Lacul Sarat,1981 18 3.00 10 Negresti, 1992 - -

5 Braila, Lacul Sarat,1982 64 7.97 11 Broscauti, 1999 - -

6 Braila, Lacul Sarat,1983 421 48.61 12 Broscauti, 2010, A 1 0.20
Total localities 13 Broscauti,2010, B - -

Totd individuals 1,167

Table 8. Numerical and percentage variation of the presence and absence of the Anthicidae family and their dominance classesin
sunflower crops, Brailaand Moldova, 1978-2010.

No. Specification No. %
1 Presencein localities 8 61.54 75 e 2308
2 Absence 5 38.46
1 Subrecedent below 1% 1 7.69 | %
2 Recedent 1.1 - 2% 0 0 20 15.3815.38
3 Subdominant 2.1 -5% 3 23.08
4| Dominant 5.1 -10% 2 | 1538 15
5 Eudominant over 10.1% 2 15.38
Total 8 | 6153 16

Figure 3. Numerical and percentage variation of the presence and absence of the Anthicidae family and their dominance classesin
sunflower crops, Braila and Moldova, 1978- 2010.

The Curculionidae family occupies the fourth position, 461 individuals (3.75%), being absent in only one
sunflower crop (7.69%) (Table 9; Table 10; Fig. 4).

Table 9. Distribution, variation of activity abundance (A) and dominance (D) of the Cur culionidae family investigated in sunflower
crops, Briilaand Moldova, 1981-2010.

No. L ocality and Year A D% No. L ocality, Year A D (%)
1 Braila, Terasi, 1981 52 8.65 7 Osoi, 1986 26 2.63
2 Briila Terasi, 1982 39 5.08 8 Osoi, 1988 1 143
3 Braila,Terasi, 1983 146 17.96 9 Osoi, 1989 5 1.39
4 Braila, Lacul Sarat,1981 52 8.65 10 Negresti, 1992 21 1.40
5 Braila, Lacul Sarat,1982 6 0.75 11 Broscauti,1999 22 0.60
6 Braila, Lacul Sarat,1983 87 10.05 12 Broscauti, 2010, A - -

Total localities 13 Broscauti,2010, B 4 0.49
Total individuals 461

Table 10. Numerical and percentage variation of the presence and absence of the Cur culionidae family and their dominance classes
in sunflower crops, Braila and Moldova, 1978-2010.

No. Specification No. %
1 Presencein localities 12 92.31
2| Absence 1 7.69 40 30.77
1 Subrecedent below 1% 2 15.38 | - ;
2 Recedent 1.1 - 2% 4 30.77 30 1 23.08 1538
3 Subdominant 2.1 -5% 1 7.69
4 Dominant 5.1 -10% 3 23.08
5 Eudominant over 10.1% 2 15.38
Total 12 92.30

Figure 4. Numerical and percentage variation of the presence and absence of the Cur culionidae family and their dominance classes
in sunflower crops, Brailaand Moldova, 1978- 2010.
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The Elateridae family is situated on the 5™ place with 379 specimens (3.23%), present in 9 crops (69.23%)

le11; Table 12; Fig. 5).

Table 11. Distribution, variation of activity abundance (A) and dominance (D) of the Elateridae family in the investigated sunflower
crops, Briilaand Moldova, 1981-2010.

No. L ocality and Year A D% No. L ocality, Year A D (%)
1 Braila, Terasi, 1981 76 12.65 7 Osoi, 1986 143 14.44
2 Briila Terasi, 1982 1 0.13 8 Osoi, 1988 - -

3 Braila Terasi, 1983 - - 9 Osoi, 1989 3 0.83
4 Braila, Lacul Sarat,1981 76 12.65 10 Negresti, 1992 45 2.99
5 Braila, Lacul Sarat,1982 1 0.12 11 Broscauti,1999 - -
6 Braila, Lacul Sarat,1983 33 3.81 12 Broscauti, 2010, A 1 0.20
Total localities 13 Broscauti,2010, B - -
Total individuals 379

Table 12. Numerical and percentage variation of the presence and absence of the Elateridae family and their dominance classesin
sunflower fields, Braila and Moldova, 1978-2010.

No. Specification No. %

1 Presencein localities 9 69.23

2 Absence 4 30.77

1 Subrecedent below 1% 4 30.77

2 Recedent 1.1 - 2% 0 0

3 Subdominant 2.1 -5% 2 15.38

4 Dominant 5.1 -10% 0 0

5 Eudominant over 10.1% 3 23.08
Total 9 69.23

30.77

2t 4 23.08

jVe 15.38

i

_.// O O

‘1'/ - — i i — } i 'i/}
1 2 3 4 5

Figure 5. Numerical and percentage variation of the presence and absence of the Elateridae family and their dominance classesin
sunflower fields, Braila and Moldova, 1978-2010.

The sixth position is occupied by the Staphylinidae family, with 368 individuals (2.99 %), present in 12 crops
(92.31%) (Table 13; Table 14; Fig. 6).

Table 13. Distribution, variation of activity abundance (A) and dominance (D) of the Staphylinidae family investigated in sunflower
crops, Briilaand Moldova, 1981-2010.

No. L ocality and Year A D% No. L ocality, Year A D (%)
1 Briila, Terasi, 1981 73 12.15 7 Osoi, 1986 35 354
2 Braila Terasi, 1982 13 1.69 8 Osoi, 1988 2 2.86
3 Briila Terasi, 1983 9 111 9 Osoi, 1989 - -

4 Briila, Lacul Sarat,1981 73 12.15 10 Negresti, 1992 76 5.05

5 Braila, Lacul Sarat,1982 4 0.50 11 Broscauti, 1999 20 0.54

6 Briila, Lacul Sarat,1983 11 1.27 12 Broscauti, 2010, A 45 9.18

Total localities 13 Broscauti,2010, B 7 0.86
Total individuals 368

Table 14. Numerical and percentage variation of the presence and absence of the Staphylinidae family and their dominance classes
in sunflower fields, Braila and Moldova, 1978-2010.

No. Specification No. %
1 Presencein localities 12 92.31
2 Absence 1 7.69
1 Subrecedent below 1% 3 23.08
2 Recedent 1.1 - 2% 3 23.08
3 Subdominant 2.1 -5% 2 15.38
4 Dominant 5.1 -10% 1 7.69
5 Eudominant over 10.1% 3 23.08
Total 12 92.31

25 _~23.08 23.08

23.08

Figure 6. Numerical and percentage variation of the presence and absence of the Staphylinidae family and their dominance classes
in sunflower fields, Briilaand Moldova, 1978-2010.
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The Dermestidae family, in our collectings, has a total number of individuals very close to the Staphylinidae
family, 353 (2.87%), being collected from 11 crops (84.62%) (Table 15; Table 16; Fig. 7).

Table 15. Distribution, variation of activity abundance (A) and dominance (D) of the Der mestidae family investigated in sunflower
crops, Briilaand Moldova, 1981-2010.

No. L ocality and Year A D% No. L ocality, Year A D (%)
1 Briila, Terasi, 1981 26 4.33 7 Osoi, 1986 2 0.20
2 Braila Terasi, 1982 1 0.13 8 Osoi, 1988 - -

3 Braila, Terasil983 1 0.12 9 Osoi, 1989 2 0.55
4 Braila, Lacul Sarat,1981 26 4.33 10 Negresti, 1992 49 3.26
5 Braila, Lacul Sarat,1982 - - 11 Broscauti, 1999 84 2.29
6 Braila, Lacul Sirat,1983 1 0.12 12 Broscauti, 2010, A 117 23.88
Total localities 13 Broscauti,2010, B 44 5.43

Total individuals 353

Table 16. Numerical and percentage variation of the presence and absence of the Der mestidae family and their dominance classesin
sunflower fields, Brailaand Moldova, 1978-2010.

No. Specification No. %
1 Presencein localities 11 84.62
2 Absence 2 15.38
1 Subrecedent below 1% 5 38.46
2 Recedent 1.1 - 2% 0 0
3 Subdominant 2.1 -5% 4 30.77
4 Dominant 5.1 -10% 1 7.69
5 Eudominant over 10.1% 1 7.69
Total 11 84.62

38 46
30.77
| 7.69 7.69
L 2 3 4 5

Figure 7. Numerical and percentage variation of the presence and absence of the Der mestidae family and their dominance classesin
sunflower fields, Braila and Moldova, 1978-2010.

The Chrysomelidae family has a total of 224 specimens (1.82%), present in 12 crops (92.31%) (Table 17;
Table 18; Fig. 8).

Table 17. Distribution, variation of activity abundance (A) and dominance (D) of the Chrysomelidae family investigated in
sunflower crops, Braila and Moldova, 1981-2010.

No. L ocality and Year A D No. L ocality, Year A D (%)
1 Braila, Terasi, 1981 60 9.98 7 Osoi, 1986 15 1.52
2 Briila Terasi, 1982 31 4.04 8 Osoi, 1988 2 2.86
3 Braila Terasi, 1983 4 0.49 9 Osoi, 1989 3 0.83
4 Briila, Lacul Sarat,1981 60 9.98 10 Negresti, 1992 6 0.40
5 Braila, Lacul Sarat,1982 10 1.25 11 Broscauti, 1999 27 0.74
6 Braila, Lacul Sarat,1983 5 0.58 12 Broscauti, 2010, A 1 0.20

Total localities 13 Brosciuti,2010, B - -
Total individuals 224

Table 18. Numerical and percentage variation of the presence and absence of the Chrysomelidae family and their dominance classes
in sunflower fields, Braila and Moldova, 1978-2010.

No. Specification No. %
1 Presencein localities 12 92.31
2 Absence 1 7.69
1 Subrecedent below 1% 6 46.15
2 Recedent 1.1 - 2% 2 15.38
3 Subdominant 2.1 -5% 2 15.38
4 Dominant 5.1 -10% 2 15.38
5 Eudominant over 10.1% 0 0
Total 12 92.29

50

40

30

20

_46.15

15.38 15.3815.38

it ¢

Figure 8. Numerical and percentage variation of the presence and absence of the Chrysomelidae family and their dominance classes
in sunflower fields, Briila and Moldova, 1978-2010.
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The Silphidae family occupies the 9th position, with a total number of 135 individuals (1.10%), being present
only in 3 crops (23.08%) (Table 19; Table 20; Fig. 9).

Table 19. Distribution, variation of activity abundance (A) and dominance (D) of the Silphidae family, investigated in sunflower
crops, Briilaand Moldova, 1981-2010.

No. L ocality and Year A D% No. L ocality, Year A D (%)
1 Braila, Terasi, 1981 - - 7 Osoi, 1986 4 0.40
2 Brailg, Terasi, 1982 - - 8 Osoi, 1988 - -

3 Braila, Terasi, 1983 - - 9 Osoi, 1989 - -
4 Braila, Lacul Sarat,1981 - - 10 Negresti, 1992 - -
5 Braila, Lacul Sirat,1982 - - 11 Brosciuti, 1999 - -
6 Braila, Lacul Sirat,1983 - - 12 Brosciuti, 2010, A 103 21.02
Total localities 13 Broscauti,2010, B 32 3.95
Total individuals 135

Table 20. Numerical and percentage variation of the presence and absence of the Silphidae family and their dominance classesin
sunflower fields, Brailaand Moldova, 1978- 2010.

No. Specification No. % o rn - - ra
1 Presencein localities 3 23.08 8 - T T
2 Absence 10 76.92
1 Subrecedent below 1% 1 7.69 6 -
2 Recedent 1.1 - 2% 0 0
3 Subdominant 2.1 -5% 1 7.69 4
4 Dominant 5.1 -10% 0 0
5 Eudominant over 10.1% 1 7.69 2 -
Total 3 | 2307 0 0
0 T -I T -I 1
1 3 4 5

Figure 9. Numerical and percentage variation of the presence and absence of the Silphidae family and their dominance classesin
sunflower fields, Brailaand Moldova, 1978- 2010.

Starting  with

the Cantharidae

family,

the

number  of

captured

individuas

gets

smaller.

The total number of captured individuals belonging to the Cantharidae family was 58 (0.47%), collected from 9 crops
(69.23%) (Table 22; Fig. 10).

Table 21. Distribution, variation of activity abundance (A) and dominance (D) of the Cantharidae family, investigated in sunflower
crops, Briilaand Moldova, 1981-2010.

No. L ocality and Year A D% No. L ocality, Year A D (%)
1 Braila, Terasa, 1981 12 2.0 7 Osoi, 1986 2 0.20
2 Briila Terasi, 1982 6 0.78 8 Osoi, 1988 1 143
3 Braila Terasi, 1983 - - 9 Osoi, 1989 3 0.83
4 Braila, Lacul Sarat,1981 12 2.0 10 Negresti, 1992 2 0.13
5 Braila, Lacul Sarat,1982 12 1.49 11 Broscauti,1999 8 0.21
6 Braila, Lacul Sarat,1983 - - 12 Broscauti, 2010, A - -
Total localities 13 Broscauti,2010, B - -
Total individuals 58

Table 22. Numerical and percentage variation of the presence and absence of the Cantharidae family and their dominance classesin
sunflower fields, Brailaand Moldova, 1978- 2010.

Specification No. %

1 Presencein localities 9 69.23
2 Absence 4 30.77
1 Subrecedent below 1% 5 38.46
2 Recedent 1.1 - 2% 4 30.77
3 Subdominant 2.1 -5% 0 0
4 Dominant 5.1 -10% 0 0
5 Eudominant over 10.1% 0 0

Total 9 69.23

40

gl F

38.46
e

20 1]

10 +

Figure 10. Numerical and percentage variation of the presence and absence of the Cantharidae family and their dominance classes
in sunflower fields, Brailaand Moldova, 1978- 2010.
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The Coccinellidae family occupied the 11™ position, with a total number of individuals of 48 (0.39%), present
in 12 crops (92.31%) (Table 23; Table 24; Fig. 11).

Table 23. Distribution, variation of activity abundance (A) and dominance (D) of the Coccinellidae family, investigated in sun
flower crops, Brailaand Moldova, 1981-2010.

No. L ocality and Year A D % No. L ocality, Year A D (%)
1 Braila, Terasi, 1981 7 1.16 7 Osoi, 1986 1 0.10
2 Briila Terasi, 1982 2 0.26 8 Osoi, 1988 - -

3 Braila Terasi, 1983 2 0.25 9 Osoi, 1989 8 2.22
4 Braila, Lacul Sarat,1981 7 1.16 10 Negresti, 1992 3 0.20
5 Braila, Lacul Sarat,1982 11 1.37 11 Broscauti,1999 2 0.05
6 Briila, Lacul Sarat,1983 1 0.12 12 Broscauti, 2010, A 1 0.20
Total localities 13 Broscauti,2010, B 3 0.37

Total individuals 48

Table 24. Numerical and percentage variation of the presence and absence of the Coccinellidae family and their dominance classes
in sunflower fields, Briila and Moldova, 1978-2010.

No. Specification No. %

1 Presencein localities 12 92.31 70

2 Absence 1 7.69 ﬁ1'54

1 | Subrecedent below 1% 8 6154 60

2 Recedent 1.1 - 2% 3 23.08 50 4

3 Subdominant 2.1 -5% 1 7.69 a0 41

4 Dominant 5.1 -10% 0 0 )

5 Eudominant over 10.1% 0 0 30 '23.08

Total 12 92.31 3 4 769
10 11 0 0
, B8 _ _
1 & 3 =@ 35

Figure 11. Numerical and percentage variation of the presence and absence of the Coccinellidae family and their dominance classes
in sunflower fields, Briila and Moldova, 1978- 2010.

The Chryptophagidae family in sunflower crops occupied the 12" position, with atotal number of individuals
of 33 (0.27) (Table 25; Table 26; Fig. 12).

Table 25. Distribution, variation of activity abundance (A) and dominance (D) of the Chryptophagidae family, investigated in
sunflower crops, Brailaand Moldova, 1981-2010.

No. L ocality and Year A D% No. L ocalityand Y ear A D (%)
1 Briila, Terasi, 1981 11 1.83 7 Osoi, 1986 2 0.20
2 Braila,Terasi, 1982 5 0.65 8 Osoi, 1988 -

3 Braila Terasi, 1983 - - 9 Osoi, 1989 1 0.28
4 Braila, Lacul Sarat,1981 11 1.83 10 Negresti, 1992 - -
5 Braila, Lacul Sarat,1982 1 0.12 11 Broscauti, 1999 1 0.03
6 Braila, Lacul Sarat,1983 1 0.12 12 Broscauti, 2010, A - -
Total localities 13 Broscauti,2010, B - -
Total individuals 33

Table 26. Numerical and percentage variation of the presence and absence of the Chryptophagidae family and their dominance
classesin sunflower fields, Braila and Moldova, 1978- 2010.

No. Specification No. %
1 Presencein localities 8 61.54 50 _AB.15
2 Absence 5 38.46
1 Subrecedent below 1% 6 46.15 40
2 Recedent 1.1 - 2% 2 15.38
3 Subdominant 2.1 -5% 0 0 30 V7
4 Dominant 5.1 -10% 0 0
5 Eudominant over 10.1% 0 0 20 +
Total 8 61.53
1
0 "
1 2 3 4 5

Figure 12. Numerical and percentage variation of the presence and absence of the Chryptophagidae family and their dominance
classes in sunflower fields, Briila and Moldova, 1978- 2010.
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The Scarabaeidae family, phytophagous, was on position 13, with a total number of individuals of 24 (0.20%),
present in 9 crops (69.23%) (Table 27; Table 28; Fig. 13).

Table 27. Distribution, variation of activity abundance (A) and dominance (D)
of the Scar abaeidae family, investigated in sunflower crops, Braila and Moldova, 1981-2010.

No. L ocality and Year A D % No. L ocality, Year A D (%)
1 Braila, Terasi, 1981 - - 7 Osoi, 1986 1 0.10
2 Briila Terasi, 1982 2 0.26 8 Osoi, 1988 - -

3 Braila Terasi, 1983 2 0.25 9 Osoi, 1989 - -
4 Braila, Lacul Sarat,1981 - 10 Negresti, 1992 1 0.07
5 Braila, Lacul Sarat,1982 7 0.87 11 Broscauti,1999 1 0.03
6 Braila, Lacul Sarat,1983 4 0.46 12 Broscauti, 2010, A 2 0.41
Total localities 13 Broscauti,2010, B 4 0.49
Total individuals 24

Table 28. Numerical and percentage variation of the presence and absence of the Scar abaeidae family and their dominance classes
in sunflower fields, Braila and Moldova, 1978-2010.

Specification No. % 69.23

1 | Presencein localities 9 69.23 70
2 | Absence 4 30.77 60 4
1 | Subrecedent below 1% 9 69.23
2 | Recedent 1.1- 2% 0 0 50 7
3 | Subdominant 2.1 -5% 0 0 40 +
4 | Dominant 5.1 -10% 0 0 30 V7
5 Eudominant over 10.1% 0 0 20 V
Total 9 69.23 b

10 1 0 0 0 0

0 ¥ W
1 2 3 4 5

Figure 13. Numerical and percentage variation of the presence and absence of the Scarabaeidae family and their dominance classesin
sunflower fields, Brailaand Moldova, 1978- 2010.

The Higteridae family, 19 individuals (0.15%), was collected only from 4 crops (30.77%) (Table 29, Table 30, Fig.

14) and the Cerambycidae family with 14 individuals (0.11%) was collected from only two crops (15.38%) (Table 31; Table
32; Fig. 15).

Table 29. Distribution, variation of activity abundance (A) and dominance (D)

of the Histeridae family, investigated in sunflower crops, Brailaand Moldova, 1981-2010.

No. L ocality and Year A D % No. L ocality, Year A D (%)
1 Briila, Terasi, 1981 - - 7 Osoi, 1986 - -
2 Briila,Terasi, 1982 - - 8 Osoi, 1988 - -
3 Briila,TerasAa, 1983 - - 9 Osoi, 1989 - -
4 Braila,Lacul Sirat,1981 - - 10 Negresti, 1992 11 0.73
5 Braila, Lacul Sirat,1982 - - 11 Brosciuti, 1999 2 0.05
6 Briila, Lacul Sarat,1983 - - 12 Broscauti, 2010, A 3 0.61
Total localities 13 Broscauti,2010, B 3 0.37
Total individuals 19

Table 30. Numerical and percentage variation of the presence and absence of the Histeridae family and their dominance classesin
sunflower fields, Braila and Moldova, 1978- 2010.

No. Specification No. %
1 Presencein localities 4 30.77 ~30.77
2 Absence 9 69.23 P
1 Subrecedent below 1% 4 30.77
2 Recedent 1.1 - 2% 0 0
3 Subdominant 2.1 -5% 0 0
4 Dominant 5.1 -10% 0 0
5 Eudominant over 10.1% 0 0
Total 4 30.77

Figure 14. Numerical and percentage variation of the presence and absence of the Histeridae family and their dominance classesin
sunflower fields, Brailaand Moldova, 1978- 2010.
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Table 31. Distribution, variation of activity abundance (A) and dominance (D) of the Cerambycidae family, investigated in
sunflower crops, Brailaand Moldova, 1981-2010.

No. L ocality and Year A D% No. L ocality, Year A D (%)
1 Braila, Terasi, 1981 - - 7 Osoi, 1986 13 1.31
2 Braila, Terasi, 1982 - - 8 Osoi, 1988 - -

3 Braila Terasi, 1983 - - 9 Osoi, 1989 -
4 Braila, Lacul Sarat,1981 - - 10 Negresti, 1992 -
5 Briila, Lacul Sarat,1982 - - 11 Broscauti, 1999 1 0.03
6 Braila, Lacul Sirat,1983 - - 12 Broscauti, 2010, A - -
Total localities 13 Broscauti,2010, B -
Total individuals 14

Table 32. Numerical and percentage variation of the presence and absence of the Cerambycidae family and their dominance classes
in sunflower fields, Brailaand Moldova, 1978- 2010.

Specification No. % 7.69 7.69

1 Presencein localities 2 15.38 g =
2 Absence 11 84.62
1 Subrecedent below 1% 1 7.69 5
2 Recedent 1.1 - 2% 1 7.69
3 Subdominant 2.1 -5% 0 0 i 1 BB
4 Dominant 5.1 -10% 0 0
5 Eudominant over 10.1% 0 0 3 +

Total 2 15.38 0 0 0

0 + —
1 2 3 4 5

Figure 15. Numerical and percentage variation of the presence and absence of the Cerambycidae family and their dominance classes
in sunflower fields, Briilaand Moldova, 1978-2010.

DISCUSSIONS

Synthesis is the superior stage of knowledge that generalizes and integrates what exists in and through the
particular.

Discussions concretize the anaysis, the examination of the coleopterological materia to make some
generalizations and, in particular, the ecological interpretations of the results. The law of unity and interaction of things
and phenomenais general, but with concrete results, depending on the genus of ecosystems, because there are al related
to everything.

The fundamental and unique form of the existence of life is the individual who possesses al the general and
specific characteristics (from the kingdom to that of the species).

The numerical characteristics of a species is the number of individuals as the result of evolution and
interactions with the environment, food, predators, maintained by natural selection. In a coenosis, depending on the
number of individuas of each species, there are 5 classes of taxa (families, species), mentioning only the first class,
subrecedent taxa with a numerical number less than 1%, lower limit and eudominant taxa, with a numerical value
bigger than 10.1% as the upper limit.

The habitat of taxa is represented by three general components: physical, biological and ecological (soil,
nutrition, temperature and humidity).

The mean of the number of individuals of those 15 Coleoptera families in 13 sunflower crops was 819, with
extremely variable limits, 1 individual (Cerambycidae) and 3,208 (Carabidae family).

In the coleopterological analysed material from Muntenia (one county) and Moldova (four counties), 10
seasons, from 1981 to 2010, the Coleoptera Order is represented by 15 families (Table 2) compared to 22 families
identified in maize crop (VARVARA, 2016) and 16 familiesin wheat crops (VARVARA, 2015).

The presence of the families of the Coleoptera Order in sunflower cropsis variable. Only the Carabidae family
was present in al the crops.

The total number of individuals of the Carabidae family was 7,778 (63.27%) and the variation of the presence
of those 14 families in crops was between two crops (15.38%), the Cerambycidae family, and 12 crops (92.31%)
(Families: Curculionidae, Staphylinidae, Chrysomelidae, Coccinelidag).

Unity and interaction of organisms with the environment, habitat, the spectrum of differencesin the local conditions
in the sunflower crops, Braila and Moldova (South, Center, North) determines the number of Coleoptera individuas, making
the same family to be subrecedent, recedent, subdominant, in some localities, or dominant, eudominant, in other localities,
with more favorable conditions. For example, the Tenebrionidae family, phytophagous, was subrecedent in 5 localities in
Braila County, (Terasa and Salt Lake), because of the sandy and alittle salty soil, and eudominant in Negresti, Vadlui County.
The Staphylinidae family, zoophagous, in the collecting surface from those 12 localities (Table 14, Fig. 6) was subrecedent in
three localities, recedent in other three localities and eudominant in three localities. Concretely, the Staphylinidae family was
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eudominant in the locality Terasa (Terrace), Braila County, 1981, 1982, 1983. In the same locdlity, recedent, eudominant,
Braila Terasa, 1981, and eudominant, Lacul Sarat (Salt Lake), 1981.

Comparing the overall average of the number of individuals collected from the sunflower crops, 10 seasons
1981-2010, with wheat crops, 12 seasons, 1977-2002, and with that from maize crops, 12 seasons, 1978-2012, it results
that the means of the number of specimens collected on crops were: sunflower, 819; wheat 1,672; maize, 1,010. In the
wheat crop, there was collected 2.04 times more individuals of Coleoptera than in sunflower crops, and in the maize
crop, 1.23 times.

The wheat crops favour the presence of severa individuals from five families (Carabidae, Tenebrionidae,
Staphylinidae, Coccinelidae, Dermestidae, Anthicidae); The soil moisture in wheat crops is one of those factors that
favour the number of individuals. For example, in the Staphylinidae family, mesophyllous, there was collected 6.43
times more individuals in the wheat crops compared to sunflower crops (2,366, total wheat crops, Staphylinidae: 368,
the total number of Staphylinidae in the sunflower crops). The total number of Staphylinidae collected from maize and
sunflower crops was close: 509 (maize), 368 (sunflower), the proportion being of 1.38 individuals in maize crops
relative to sunflower crops. The soil humidity is aso influenced by the density of the plants.

CONCLUSIONS

Effort and perseverance of collecting coleopterological material, determination and taxonomic classification of
the 12,293 specimens collected from 15 sunflower crops over a period of 10 seasons, actually (1978-2010), from
Muntenia, Braila County and Moldova, (Vaslui, |asi, Botosani counties) give us the opportunity to say the following:

e The epigeic coleopterans belong to 15 families. According to their total abundance, they are: Carabidae,
Tenebrionidae, Anthicidae, Curculionidae, Elatheridae, Staphylinidae, Dermestidae, Chrysomelidae, Silphidae,
Cantharidae, Coccinelidae, Chryptophagidae, Scarabaeidae, Histeridae, Cerambycidag;

e Thenumerical and percentage presence of families varied from two localities (15.38%) (Cerambycidae family)
to 15 localities (100%), only the Carabidae family;

e The collecting percentages of individuals of the coleopteran families were between 0.11% (Cerambycidae
family) and 63.27% (Carabidae family) (Table 2);

e The numerical and percentage variation of the collected epigeic Coleoptera belonging to the 15 families is
influenced by the pedoclimatic conditions from the collecting localities.
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TWO NEW SPECIES OF THE GENUS Nannastacus
(CRUSTACEA, CUMACEA, NANNASTACIDAE) FROM SOUTH EAST ASIA

PETRESCU lorgu

Abstract. PETRESCU (19974, b) briefly described Nannastacus inconstans Hale, 1945 from Indonesia and Malaysia. After a careful
revision that species become N. gerkenae n. sp. from Malaysiaand N. grantipai n. sp. from Indonesia.

Keywords: Nannastacus inconstans, Malaysia, Indonesia, revision, new species.

Rezumat. Doui noi specii ale genului Nannastacus (Crustacea, Cumacea, Nannastacidae) din Sud Estul Asiei.
PETRESCU (1997a, b) a descris sumar pe Nannastacus inconstans Hale, 1945 din Indonezia si Malaezia. Dupa o atenta revizie
speciaadevenit N. gerkenae n. sp. din Malaeziasi N. grantipai n. sp. din Indonezia.

Cuvinte cheie: Nannastacus inconstans, Malaezia, Indonezia, revizie, noi specii.

INTRODUCTION

Nannastacus inconstans Hale, 1945 (Fig. 1) male was described from Australia (HALE, 1945); later,
PETRESCU (2017 in press.) added the description of the female. The species was erroneously identified from
Indonesian material (PETRESCU, 1997a) together with other eight species of Nannastacus (N. antipai Petrescu, 1995,
N. gamoi Bacescu, 1992, N. gibbosus Calman, 1911, N. hanseni Calman, 1905, N. inflatus Hale, 1945 and N. mitreai
Petrescu, 1995) and from Malaysia (PETRESCU, 1997b) (also found N. antipai, N. gamoi, N. gibbosus, N. goniatus
Gam6, 1962, N. mitreai, N. muelleri Petrescu, 1997, N. pectinatus Gamd, 1962 and N. wisseni Petrescu, 1997).

Brief descriptions were provided. The material (males from Malaysia and 1 female from Indonesia) was
redescribed as two new speciesin this paper.

MATERIAL AND METHODS

The material from Malaysia was collected and donated by dr. Hans - Georg Miller from Germany, that one
from Indonesia, by dr. Modest Gutu, during the expedition organized by the “Grigore Antipa’ Museum in 1991.
Examination and drawings were realized on a microscope with camera lucida. Previously published drawings were
scanned and reproduced here with the permission of the editors. The entire material belongs to the “Grigore Antipa’
National Museum of Natural History, Crustacea collection (MGAB).

RESULTSAND DISCUSSIONS

Family Nannastacidae Bate, 1866
Genus Nannastacus Bate, 1865
Nannastacus gerkenae n. sp.

(Fig. 2).

Material examined: holotype male, MGAB CUM 185; paratypes: 5 males, MGAB CUM 1823, sta. MAS-3; 2
males, MGAB CUM 186, sta. MAS-6; 17 males, sta. MAS-16. Type locality: Maaysia, sta MAS-3, 01.04.1991, leg.
H.- G. Miller, Germany.

Etymology. The species is dedicated in honour of the famous American specialist in Cumacea, Dr. Sarah
Gerken.

Description of paratype mae MGAB CUM 186.

Body size: 1.09 mm.

Carapace (Fig. 2 A, B, C) 2 times aslong as high, 1.4 times as long as large, with reticulated integument in the
branchial region, more elevated in the posterior end; pseudorostral lobes 0.4 times carapace length; ocular 1obe with two
distinct group of 3 lenses each; a pair of dorsal ridges from behind the eyes to the mid-dorsal part; anterior part little
excavated.

Pereonites and pleonites (Fig. 2 D) with serrate double mid-dorsal ridges.

Antenna 1 (Fig. 2 E) peduncle article 1 0.9 times rest of articles length, with 5 short simple and 2 longer simple
setae; article 2 with 2 simple and 3 pedunculate setae, tubercle medialy; article 3 with 4 pedunculate setag; main
flagellum with 3 articles 0.8 times article 3 length; accessory flagellum with 1 short article; aesthetascs 3.3 times main
flagellum length.
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Maxilliped 3 (Fig. 2 F) basis 0.48 times maxilliped length, with few setules and 3 plumose setae; merus 4.75
times ischium length, with 2 plumose setae and 1 tooth; carpus 1.2 times merus length, with 1 tooth, setules, 1 simple
and 1 plumose seta; propodus 0.8 times carpus length, with 2 pappose setae; dactylus 0.5 times propodus length, with 2
simple and 1 robust seta terminally; with exopod.

Pereopod 1 (Fig. 2 G) basis with hyaline crest on both margins, 0.48 times pereopod length; ischium with
setules and 1 tooth; merus 2 times ischium length, with serration medially and 1 tooth; carpus 1.8 times merus length,
with 4 setae and serration; propodus as long as carpus, with 3 simple setae; dactylus 0.5 times propodus length, with 4
simple and 1 robust terminal seta; with exopod.

Pereopod 2 (Fig. 2 H) basis 0.4 times pereopod length, with hyaline crest; merus 3 times ischium length, with 1
simple seta; carpus 1.8 times merus length, with 3 simple setae; dactylus 1.1 times propodus length, with 6 simple setae;

with exopod.

Pereopods 3-5 (Fig. 2 I-K) with decreasing basis and increasing carpus; basis with hyaline crest on pairs 3 and
4; dactylus with short robust terminal seta; pairs 3 and 4 with exopods.
Uropod (Fig. 2 L) peduncle 0.57 times pleonite 6 length, 0.4 times endopod length, with serrate margins;
endopod 3 times exopod length; exopod with long terminal simple robust seta; endopod with serrate margins and 3

pedunculate and 4 simple setae.

Discussions. Nannastacus gerkenae n. sp. is closaly related with N. inconstans Hale, 1945 from Austraia
PETRESCU, (1997a) described a presumed female specimen of N. inconstans Hale from Indonesia (N. grantipai n. sp.).

(Teble 1)

Table 1. Comparing morphological characters of Nannastacus gerkenae n. sp.,
N. grantipai n. sp. and N. inconstans Hale, 1945.

M or phologic character

Nannastacus gerkenae n. sp.

Nannastacus grantipai n. sp.

Nannastacus inconstans Hale

Carapace ornamentation.

reticulated tubercles.

random tubercles.

reticulated tubercles.

Carapace anterior margin.

right.

acute.

acute.

Carapace dorsal ornamentation.

1 pair of ridges from behind the
eyesto the mid-dorsal part.

1 short pair and 1 longer pair
of ridges up to posterior end.

1 mid-dorsal ridge up to posterior
end.

Pleonites 1-6 with dorsal pair of serrate
ridges.

+

+

Antenna 1 peduncle article 2 setae. 2 simple and 3 pedunculate. 1 simple and 1 pedunculate. not figured.
Maxilliped 3 merus and carpus with 1 tooth on merus and carpus. without teeth. not figured.
teeth.

Pereopod 1 basis with hyaline crest. + + +

Pereopod 2 basis with hyaline crest. + + +

Pereopod 2 dactylus setae number. 6 9 8

Pereopods 3-5 dactylus.

dactylus with terminal seta.

dactylus with terminal seta.

dactylus fused with terminal seta.

Uropod peduncle/pleonite 6.

0.57

0.4

0.54

Uropod peduncle/endopod.

0.4

041

0.31

Uropod peduncle serrate margins.

both margins serrate.

short setae medially.

medial margin serrate.

Uropod endopod with pedunculate setae.

+

+

Uropod peduncle setae.

1 robust long terminal, 2 robust
short subterminal, 1 simple
medially.

4 simple medially.

1 robust long terminal, 1 robust
short subterminal, 2 simple short
subterminal.

Nannastacus grantipai n. sp.

(Fig. 3).

Material examined: holotype postmanca female, MGAB CUM 1325. Type locality: Indonesia, Kaimantan
Island, Bontang, sta. 16, 2 m, 18.05.1991, leg. Modest Gutu.

Etymology. The species is dedicated in honor of Grigore Antipa, most remarkable Romanian zoologist and
museol ogist, with the occasion of celebrating 150" anniversary of his birth (1867-1944).

Description holotype postmancafemale MGAB CUM 1325.

Carapace (Fig. 3 A) 1.8 times as long as high, covered with random short tubercles, anterior margin acute,

pseudorostral lobes 0.32 times carapace length, eyelobes with 2 groups of three lenses each.

Antenna 1 (Fig. 3 B) peduncle article 1 0.9 times rest of articles length, with 2 simple setae, article 2 1.1 times
article 3 length, with 1 simple and 1 pedunculate seta on tubercle; main flagellum 0.4 times article 3 length, with 2
articles, accessory flagellum very short, with 1 article; aesthetascs 1.1 times main flagellum length.

Maxilliped 3 (Fig. 3 C) basiswith 3 plumose setae; merus 2.75 times ischium length, with 1 plumose long set&;
carpus 1.7 times merus length, with 3 plumose setae and short simple setae medially; propodus as long as carpus, with 1
plumose seta and 9 simple setae medially; dactylus 0.6 times propodus length, with 1 simple and 2 robust microserrate

Setae; with exopod.

Pereopod 1 (Fig. 3 D) basis 0.4 times pereopod length, with hyaline crest and 1 simple seta; merus 1.4 times
ischium length, with 1 simple seta; carpus 1.4 times merus length, with 2 simple setae; propodus 1.05 times carpus
length, with 4 simple setae; dactylus 0.45 times propodus length, with 4 simple short and 1 robust terminal seta as long
as dactylus; with exopod (not figured).
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Pereopod 2 (Fig. 3 E) basis 0.9 times rest of articles length, with hyaline crest and 2 simple setae; merus 2.75
times ischium length, with 2 simple setae; carpus 1.2 times merus length, with 3 simple setae; dactylus 2 times
propodus length, with 9 simple setae; with exopod (not figured).

Pereopods 3 and 4 (Fig. 3 F, G) with decreasing basis and increasing carpus length; pereopod 4 propodus with
1 annulate seta; dactylus with short terminal robust seta.

Uropod (Fig. 3 H) peduncle 0.4 times pleonite 6 length, 0.4 times endopod length, with 5 simple short setae
medially; endopod 6 times exopod length, with 2 pedunculate and 4 simple short setae medially, numerous short setae
medially, terminal robust seta, broken.

Discussions. Nannastacus grantipai n. sp. from Indonesia is closely related with N. gerkenae n. sp. from
Malaysia and N. inconstans Hale, 1945. It differs by: carapace ornamentation, antenna 1 setae, more setae on pereopod
2 dactylus and uropod with medial setae vs. subterminal setaein N. gerkenae n. sp. and N. inconstans.
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Figure 1. Nannastacus inconstans Hale, 1945 (Scanned from HALE, 1945). Adult male, cristate form; lateral view and (ceph.)
cephalothorax from above; s. and a., sculpture of carapace over branchial region, and antero-lateral angle; prp., pereopods; urop.,
uropod with fifth pleon and telsonic somites.

96



Muzeul Olteniei Craiova. Oltenia. Sudii si comunicari. Stiingele Naturii. Tom. 33, No. 1/2017 ISSN 1454-6914

Figure 2. Nannastacus gerkenae n. sp. paratype male A, body, lateral view; B, carapace, anterior half; C, carapace and pereon, dorsal
view; D, pleon, dorsal view; E, antenna 1; F, maxilliped 3; G, pereopod 1; H, pereopod 2; |, pereopod 3; J, pereopod 4; K, pereopod
5; L, uropod. Scale barsin mm: A-D, H-K, 0.2; E, F, L, 0.1; G, 0.15. (Scanned from PETRESCU, 1997b).
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B:0C.2mm

D,E:0.3mm

-1

Figure. 3. Nannastacus grantipai n. sp. holotype female A, body, lateral view; B, antenna 1; C, maxilliped 3; D, pereopod 1; E,
pereopod 2; F, pereopod 3; G, pereopod 4; H, uropod. Scale barsinmm: A, 0.5; B, 0.2; C,F,0.3; D, E, 0.3
(Scanned from PETRESCU, 19973).
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CONTRIBUTION TO THE KNOWLEDGE OF THE SPECIES OF GALERUCINAE
(COLEOPTERA, CHRYSOMELIDAE) FROM BIHOR COUNTY (ROMANIA)

ILIE Lorena Cosma

Abstract. Research about the leaf-beetles from this subfamily during 2010-2015 in Bihor County revealed the presence of 14 species
belonging to 9 genera. It is presented the number of collected specimens at each species, the localities, the host-plants, the frequency
in Romania and in Bihor County, and the geographical distribution. The species Euluperus major Weise, 1886 is very rare at national
level. After the nutritional characteristics, polyphagous species predominate — 7 (50%). From the geographical distribution point of
view, we have noted a great variety of the species.

Keywords: Galerucinae, Chrysomelidae, Bihor County, ecological data.

Rezumat. Contributii la cunoasterea subfamiliei Galerucinae (Coleoptera, Chrysomelidae) din judetul Bihor
(Romaénia). Cercetirile noastre despre gandacii de frunze din aceasta subfamilie, timp de cinci sezoane, in perioada 2010-2015 in
judetul Bihor, au evidentiat prezenta a 14 specii, apartindnd la 9 genuri. La fiecare specie sunt prezentate numarul de exemplare
colectate, localitatile, plantele-gazda, frecventa in Roménia si in judetul Bihor, raspandirea zoogeografica. Specia Euluperus major
Weise, 1886 este foarte rara la nivel national. Dupa caracteristicile nutritive, predomina speciile polifage — 7 (50%). Din punct de
vedere al raspandirii geografice se constata 0 mare varietate a zonelor zoogeografice in care traiesc speciile.

Cuvinte cheie: Galerucinage, Chrysomelidae, judeful Bihor, date ecologice.

INTRODUCTION

Belonging to the historical province Crisana, Bihor County is located in the north-western part of Romania.
The reief is various. plains, hills, mountains (altitude up to 1848 m). The climate is temperate-continental moderate.
The hydrographical network is various: lakes, rivers. The vegetation is various, having a predominant central-European
origin (BERINDEI & POP, 1978).

Data about the presence of leaf-beetles from Bihor area were published beginning with the end of the 19"
century (MOCSARY, 1875) and the beginning of the 20" century (KUTHY, 1900).

After aimost 50 years, previous data are completed with new ones from new papers (PANIN, 1944; MARCU,
1957, 1964; KASZAB, 1962; GRUEV & MERKL, 1993; SZEL et d., 1995).

In the 21™ century, different researchers (ILIE, 2010; 2012; 2013; 2014; ILIE & MARINESCU, 2015)
published new data about the |eaf-beetles from Bihor county.

Research studies on other subfamilies (Chryptocephalinae, Cassidinae, Chrysomelinae and Donaciinae) from Bihor
County, from the point of view of their nutritional characteristics, were published by ILIE & MARINESCU (20144, b).

MATERIALSAND METHODS

The chrysomelids were collected during seven months, April-October, for five years (2010-2015).

The nomenclature and the classification were used according to LOBL & SMETANA, 2010.

As method of collecting we used an entomological net, sweeping the vegetation (bushes and herbs).

The identification of species was made in the laboratory, using two sources mentioned in speciaized literature
(KASZAB, 1962; WARCHALOWSKI, 2003).

RESULTSAND DISCUSSIONS

In the analyzed period, there were identified 14 species belonging to 9 genera.

Family Chrysomelidae Latreille, 1802
Subfamily Galerucinae Latreille, 1802
Diabrotica Chevrolat, 1844

1. Diabrioticavirgifera virgifera Le Conte, 1898
Material: 158 specimens collected in maize crops from the followings 16 localities: Tinca, Husasiu de Tinca, Salonta,
Cociuba Mare, Rapa, Gurbediu, Batar, Miersig, Miheleu, Soimi, Olcea, Célacea, lanosda, Ciumeghiu, Cauasd, Cefa.
Host plants. Zea mays.
Geographical distribution: common species, important pest of maize crops from Romania. Holarctic species.

Agelastica Chevrolat, 1837
2. Ageladtica alni Linnaeus, 1758
Material: 127 specimens collected from Budureasa and R&pa forest.
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Hostplants: Alnus sp.
Geographical distribution: common species of hilly and lower atitude mountain areas from Romania. Species present in
Europe and Asia Minor.

Pyrrhalta Joannis, 1866
3. Pyrrhalta viburni Paykull, 1799.
Materia: three specimens—Tinca, June 28, 2012; Cauasd, June 3, 2014 and Miheleu, July 10, 2015.
Hostplants: Viburnum sp.
Geographical distribution: relatively common presence in Romania, being mentioned for first time in Bihor. European

Species.
Lochmaea Weise, 1883
4. Lochmaea capreae Linnaeus, 1758
Material: seven specimens — one specimen, July 28, 2012, Bihor mountains; one specimen, July 29, 2013, Stana de
Vale; five specimens, July 30, 2013, Magura Fericii.
Hostplants: Salix sp., Populus sp., Betula sp.
Geographical distribution: common presence in high hilly and mountain areas from Romania, but it is mentioned for the
first timein Bihor. Palearctic species.

Xanthogaleruca Laboissiere, 1934

5. Xanthogaleruca luteola Muller, 1766
Material: six specimens — two specimens, July 3, 2010, Tinca; one specimen, August 20, 2015, Répa forest; one
specimen, June 26, 2010, Husasau de Tinca; one specimen, August 28, 2011, Ciumeghiu; one specimen, August 20,
2015, Miheleu.
Hostplants: Ulmus sp.
Geographical distribution: common species present in Romania, but it is for the first time mentioned for Bihor.
Palearctic species.

Galeruca Muller, 1764

6. Galeruca (Emarhopa) rufa Germar, 1824
Material: seven specimens — three specimens, June 20, 2010, Tinca; one specimen, May 3, 2010, Husasiu de Tinca; one
specimen, July 5, 2011, Salonta; two specimens, June 20, 2013, Cociuba Mare.
Hostplants: Convulvulus arvensis.
Geographical distribution: common species present in plain and hilly areas from Romania, being mention in Bihor for
the first time. Central-european species.

7. Galeruca (Galeruca) pomonae Scopoli, 1763
Material: 8 specimens — one specimen, June 20, 2010, Tinca; two specimens, July 4, 2011, Rdpa; one specimen, May 3,
2010, Husasiu de Tinca; one specimen, July 5, 2011, Salonta; one specimen, June 20, 2013, Cociuba Mare; one
specimen, June 31, 2014, Soimi; one specimen, July 27, 2015, Cilacea.
Hostplants: Centaurea sp., Scabiosa ochroleuca, Leontodon sp., Capsella bursa-pastoris, Cirsium sp., Phlox sp.
Geographical distribution: common species in Romania, being mentioned for the first time in Bihor. European species.

8. Galeruca (Galeruca) tanaceti Linnaeus, 1758
Material: 20 specimens — 12 specimens collected during 2010-2014, Tinca; two specimens, June 6, 2010, Husasiu de
Tinca; one specimen, July 2, 2011, Salonta; one specimen, June 26, 2013, Pomezeu; one specimen, August 9, 2013,
Cociuba Mare; one specimen, July 26, 2013, Budureasa; one specimen, June 20, 2014, Soimi; one specimen, August 19,
2015, lanogda.
Hostplants: Achillea millefolium, Cirsium sp., Chrysanthemum vulgare.
Geographical distribution: common speciesin Romania, first mention in Bihor. Holarctic species.

9. Galeruca (Haptocelisymelanocephala Ponza, 1805
Material: one specimen, June 16, 2013, Tinca.
Host plants. Rumex sp., Polygonum aviculare.
Geographical distribution: rare speciesin Romania, mentioned for the first timein Bihor. Central-European species.

Galerucella Crotch, 1873
10. Galerucella (Neogalerucella) lineola Fabricius, 1784
Material: three specimens — one specimen, July 1, 2010, Tinca; one specimen, June 25, 2012, R&pa; one specimen, June
26, 2013, Miersig forest.
Host plants: Salix viminalix, Corylus avellana, Alnus glutinosa, Populus sp.
Geographical distribution: common presence in Romania, being mentioned for the first time in Bihor. European species.
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11. Galerucella (Neogalerucella) calmariensis Linnaeus, 1707
Materia: 13 specimens — 8 specimens, June 16, 2010, Tinca; two specimens, July 9, 2013, Rpa forest; one specimen, July 3,
2010, Husasiu de Tinca; one specimen, July 19, 2013, Cociuba Mare; one specimen, June 26, 2013, Stanade Vae.
Host plants: Lythrum salicaria.
Geographical distribution: common species in humid biotopes from Romania; in Bihor, the species was mentioned by
SZEL et a. (1995). European species.

12. Galerucella (Neogalerucella) pusilla Duftschmid, 1825
Material: one specimen, June 17, 2013, Tinca.
Host plants: Lythrum salicaria, Stachys palustris, Veronica sp.
Geographical distribution: relatively common speciesin Romania, but it isfor the first time mentioned for Bihor.
Species presented in Europe and AsiaMinor.

Luperus Geoffroy, 1762
13. Luperus xanthopoda Schrank, 1781
Material: two specimens - one specimen, May 29, 2012, R&pa; one specimen, July 14, 2013, Miheleu.
Host plants: Ulmus sp., Prunus sp., Pyrus piraster.
Geographical distribution: relatively rare species in Romania, mentioned for the first timein Bihor. Euro-Asian species.

Euluperus Weise, 1886
14. Euluperus major Weise, 1886
Material: one specimen, July17, 2012, Pomezeu.
Host plants: Ulmus sp., Prunus sp.
Geographical distribution: very rare species in Romania, being for the first time mentioned for Bihor. Central-European
species, present also in AsiaMinor.
From the point of view of the presence in different geographical units (plain, hill, mountain), the species of
Galerucinae subfamily from Bihor County presents the next distribution (Table 1).

Table 1. The presence of Galerucinae subfamily from Bihor County in different relief units (original).

Name of species Plain Hill Mountain
Dibrotica virgifera X X
Agelastica alni X X
Pyrrhalta viburni X X
Lochmaea capreae X
Xanthogal eruca luteola X X
Galerucarufa X X
Galeruca pomonae X X
Galeruca tanaceti X X
Galeruca melanocephala X
Galerucellalineola X X
Galerucella calmariensis X X X
Galerucella pusilla X
Luperus xanthopoda X X
Euluperus major X
Total species 12 11 2
% 85.71 78.57 14.28

This table shows that 12 species were identified in the plain area (85.71%), 11 species in the hilly area
(78.57%) and 2 species in the mountainous area (14.28%). One species — Lochmaea capreae Wse. is typica to
mountainous area. Galerucella calmariensis L., presents alarge altitudinal distribution, roughly 1000-1700 meters.

Depending on the nutritional spectrum, the species are grouped into three categories. monophagous,
oligophagous and polyphagous species (Table 2).

Table 2. The nutritive spectrum of the species of Galerucinae subfamily from Bihor County.

Name of species Nutritional category Botanical family
Dibrotica virgifera Monophagous Poaceae
Agelastica alni Oligophagous Betulaceae
Pyrrhalta viburni Oligophagous Caprifoliaceae
Lochmaea capreae Polyphagous Salicaceae

Betulaceae
Xanthogaleruca luteola Oligophagous Ulmaceae
Galeruca rufa Monophagous Convolvulaceae
Galeruca pomonae Polyphagous Asteraceae

Brassicaceae
Galeruca tanaceti Polyphagous Apiaceae

Asteraceae
Galeruca melanocephala Oligophagous Polygonaceae
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Galerucella lineola Polyphagous Salicaceae
Betul aceae
Galerucella calmariensis Monophagous Lythraceae
Galerucella pusilla Polyphagous Lythraceae
Lamiaceae
Scrophulariaceae
Luperus xanthopoda Polyphagous Ulmaceae
Rosaceae
Euluperus major Polyphagous Ulmaceae
Rosaceae

From the tota number of the species, 7 (50%) are polyphagous, 4 species (28.57%) oligophagous and 3 species
(21.42%) are monophagous (Fig. 1).
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Legend: 1. Monophagous species, 2. Oligophagous species, 3. Polyphagous species.
Figure 1. The nutritive spectrum of the species of Galerucinae collected from Bihor County.

There were identified 14 botanical families as host plants of the beetles from the Galerucinae subfamily from
Bihor County: Poaceae, Betulaceae, Caprifoliaceae, Salicaceae, Ulmaceae, Convolvulaceae, Asteraceae, Brassicaceae,
Apiaceae, Polygonaceae, Lythraceae, Lamiaceae, Scrophulariaceae, Rosaceae (Table 2).

The relative big number of botanical families from this table proves the relative high biodiversity of the
vegetation from the analyzed area.A big frequency in preferences of the Galerucinae subfamily from Bihor County have
the following botanical families. Betulaceae, Salicaceae, Ulmaceae, Rosaceae and Lythraceae.The geographical
position (central-east) of Romania in Europe and the position of Bihor County referred to national territory (north-
western) determined the identification of a species with very varied framing: Holarctic, Palaearctic, European, Central-
European, Euro-Asian and AsiaMinor (Table 3).

Table 3. The zoogeographical distribution of the Galerucinae species from Bihor County.

Name of species Geographical distribution
Diabrotica virgifera Holarctic
Agelastica alni Europe and Asia Minor
Pyrrhalta viburni Europe
Lochmaea capreae Palaearctic
Xanthogaleruca luteola Palaearctic
Galerucarufa Central-European
Galeruca pomonae European
Galeruca tanaceti Holarctic
Galeruca melanocephala Central-European
Galerucella lineola European
Galerucella calmariensis European
Galerucella pussila Europe and Asia Minor
Luperus xanthopoda Euro-Asian
Euluperus major Europe and Asia Minor

It has been found that, between zoogeographical categories, it exists a relative balance: four European species
(28.57%), three European and Asia Minor species (21.42%), two Holarctic species (14.28%) two Paaearctic species
(14.28%), two Central-European species (14.28%) and one Euro-Asian species (7.14%).

The biotopes from Bihor County where the species of Galerucinae subfamily live are different from the
humidity point of view. There were identified three kinds of species: 9 (64.28%) mesophyllous species, 3 (21.42%) —
meso-hygrophyllous and 2 (14.28%) mesoxerophyllous species (Table 4).

Table 4. The distribution according to humidity preference of the Galerucinae species from Bihor County.

Name of species Types of humidity of biotopes
Diabrotica virgifera Mesophyll
Agelastica alni Mesohygrophyl|
Pyrrhalta viburni Mesophyll
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Lochmaea capreae Mesophyll
Xanthogaleruca luteola Mesophyll
Galeruca rufa Mesoxerophyll
Galeruca pomonae Mesophyll
Galeruca tanaceti Mesophyll
Galeruca melanocephala | Mesophyll
Galerucella lineola Mesoxerophyll
Galerucella calmariensis | Mesohygrophyll
Galerucella pussila Mesohygrophyl|
Luperus xanthopoda Mesophyll
Euluperus major Mesophyll

CONCLUSIONS

During five seasons (2010-2015), in Bihor County, there were identified 14 species of the Galerucinae
subfamily, belonging to 9 genera.
From the total of Galerucinag, the polyphagous, European and mesophyllous species predominate.

ACKNOWLEDGEMENTS

Specia thanks to Mr. Professor Mircea Varvara, “Al. |. Cuza’ University of las, for his constructive
comments and publishing advice.
REFERENCES

BERINDEI I. & POP GR. 1972. Judezul Bihor. Edit. Academiel R. S. R. Bucuresti. 161 pp.

GRUEV B. & MERKL O. 1993. Geographica distribution of Alticinae (Coleoptera, Chrysomelidage) in Romania.
Annales Historico-Naturales Musei Nationalis Hungarici. Budapest. 85: 75-132.

ILIE LORENA COSMA. 2010. The leaf-beetles (Coleoptera, Chrysomelidae) from Husasiu de Tinca area (Bihor
county, Romania). Seria Stiingele Naturii. Drobeta. Drobeta-Turnu Severin. 20: 95-97.

ILIE LORENA COSMA. 2012. The leaf-beetles (Coleoptera, Chrysomelidae) from Salonta town area (Bihor county,
Romania). Buletinul Informativ al Societdrii Lepidopterologice Roméane. Cluj-Napoca. 22: 117-118.

ILIE LORENA COSMA. 2013. New contributions at the knowledge of the leaf-beetles (Coleoptera, Chrysomelidae)
from the Bihor county. Seria Stiingele Naturii. Drobeta. Drobeta -Turnu Severin. 23: 180-182.

ILIE LORENA COSMA. 2014. Noi contributii la cunoasterea crisomelidelor (Coleoptera, Chrysomelidae) din zona
Tinca Buletinul Informativ al Societdyii Lepidopterologice Roméane. Cluj-Napoca. 24: 24-26.

ILIE LORENA COSMA. & MARINESCU M. 2014a. Researches on the Chryptocephalinae and Cassidinae
(Coleoptera, Chrysomelidae) subfamilies from Bihor county, from the point of view of their nutritiona
characteristics. Analele Universitasii din Oradea. Fascicula Protecsia Mediului. Oradea. 23: 143-146.

ILIE LORENA COSMA. & MARINESCU M. 2014b. Researches on the Donaciinae and Chrysomelinae (Coleoptera,
Chrysomelidae) subfamilies from Bihor county, from the point of view of their nutritional characteristics.
Analele Universitafii din Oradea. Fascicula Protecfia Mediului. Oradea. 22: 361-364.

ILIE LORENA COSMA. & MARINESCU M. 2015. The leaf-beetles (Coleoptera, Chrysomelidae) from Cociuba Mare
(Bihor county, Romania). Analele Universitdsii Oradea. Fascicula Protecsia Mediului. Oradea. 24: 21-24.

KASZAB Z. 1962. Fauna Hungariae. Chrysomelidae. Akademiai Kiado. Budapest. 416 pp.

KUTHY D. 1900. Ordinul Coleoptera. Fauna Regni Hungariae. Aluta. Budapest. 214 pp.

LOBL I. & SMETANA A. 2010. Catalogue of Palearctic Coleoptera. Chrysomeloidea. Stenstrup. Appolo Books. 924 pp.

MARCU O. 1957. Contributii la cunoasterea faunei coleopterelor Transilvaniei. Buletinul Universitdyii Babeg-Bolyai.
Seria Stiingele Naturii. Cluj-Napoca. 1(1-2): 533-536.

MARCU O. 1964. Fauna coleopterelor din Transilvania. Fam. Chrysomelidae. Studia Universitatea Babes-Bolyai.Cluj-
Napoca. 5: 82-83.

MOCSARY S. 1875. Adatok Bihar megyefaunajahoz. Mathematikaies Termeszettudomanyi. Kozlem. 10:163-200.

PANIN S. 1944. Les Chrysomela de la Roumanie. Bulletin de la Section Scientifiqgue de |I"Academie Roumaine.
Bucuresti. 26(9): 601-625.

SZEL G., VAN VEEN T., ROHLICH P. 1995. Contributii la cunoasterea coleopterelor din Transilvania (Roménia) pe
baza colectarilor din ultimii ani. Acta Hargitensia Il. Aluta. Budapest. 19: 73-92.

WARCHALOWSKI A. 2003. Chrysomelidae. The leaf-beetles of Europe and the Mediteranean area. Pemberley
Books. Warszawa.600 pp.

IlieLorena Cosma
Gimnasium School no. 1 Batar, Bihor count, Romania.
E-mail: aurelian_ilie@yahoo.fr
Received: January 23, 2017
Accepted: March 31, 2017

103



Muzeul Olteniei Craiova. Oltenia. Sudii si comunicari. Stiingele Naturii. Tom. 33, No. 1/2017 ISSN 1454-6914

ENDEMIC BUTTERFLIESIN THE LEPIDOPTERA COLLECTION PRESERVED
AT THE"LUCIAN BLAGA" UNIVERSITY OF SIBIU

STANCA-MOISE Cristina

Abstract. The study presents data on Macrolepidoptere endemic species of Lepidoptera Collection from the " Lucian Blaga"
University of Sibiu. This collection is composed of 21 families, 334 genera and 560 species; among these species, there can be found
also 8 endemic species of Macrolepidopterans collected from the mountains of Romania. Most species come from the Carpathian
habitats (Babele, Jepilor Valley, Caraiman, Peak Varful cu Dor (Bucegi), Zagan Mountain (Ciucas Massif), Balea Lake (Fagaras),
Rodna Mountains). The endemic species of the collection are: Parnassius mnemosyne wagneri Bryk, 1925, Erebia epiphron
transsylvanica Rebel, 1908, E. melas carpathicola Popescu-Gorj & Alexinschi, 1959, E. manto trajanus Hormuzachi, 1895, Erebia
melas carpathicola Popescu-Gorj & Alexinschi, 1959, E. pronoe regalis Hormuzachi, 1937, Erebia cassioides neleus (Freyer, 1833),
Boloria pales carpathomeridionalis Crosson & Popescu-Gorj, 1963. Therefore the paper brings important contributions to the
knowledge regarding the distribution of endemic species and highlights and the areas generate and conserve endemic species.

Keywords: Lepidoptera, collection, endemic species.

Rezumat. Specii endemice de fluturi din Colectia Universitatii "Lucian Blaga" din Sibiu. Lucrarea prezinta date
referitoare |a speciile de macrolepidoptere endemice din Colectia de Lepidoptere a Universitatii " Lucian Blagd' din Sibiu. Aceasta
colectie are in componenta 21 familii, 334 genuri, 560 specii Tntre acestea gasindu-se si 8 specii de macrolepidoptere endemice,
colectate din cateva masive muntoase ale Romaniei. Majoritatea speciilor provin din habitatele Muntilor Carpati (Babele, Vaea
Jepilor, Caraiman, Vérful cu Dor (Muntii Bucegi), Muntele Zagan (Masivul Ciucas), Lacul Bélea (Muntii Fagaras), Muntii Rodnel).
Speciile endemice din colectie sunt: Parnassius mnemosyne wagneri Bryk, 1925, Erebia epiphron transsylvanica Rebel, 1908, E.
melas carpathicola Popescu-Gorj & Alexinschi, 1959, E. manto trajanus Hormuzachi, 1895, E. melas carpathicola Popescu-Gorj &
Alexinschi, 1959, E. pronoe regalis Hormuzachi, 1937, E. cassioides neleus (Freyer, 1833), Boloria pales carpathomeridionalis
Crosson & Popescu-Gorj, 1963. Astfel, lucrarea aduce contributii importante la cunoagsterea distributiei speciilor endemice si
evidentiaza zonele endemogeneratoare si endemoconservatoare din care provin.

Cuvinte cheie: lepidoptere, colectie, specii endemice.

INTRODUCTION

Being among the most colourful among the taxa of invertebrates, now it is known more about the ecology and
taxonomy of butterflies than about any other major group of insects. Over time, there have been, achieved collections,
studies and research to learn more about the biology and ethology of butterflies. Lepidoptera species are made up of
distinct communities, living in specific sub-regions, in different geographical and ecological conditions. These features
contribute to the value of the biological indicators of different species of butterflies (SZEKELY, 2003a).

This paper aims to present butterfly endemic species (Rhopalocera) from the Lepidoptera collection of the
"Lucian Blaga' University of Sibiu (STANCA-MOISE, 2015b, ¢; 20163, b). All the eight species of butterflies listed in
the paper, are found in the list of endemic species for Romania (RAKOSY, 1997). Endemic species are the species that
have as area of distribution only a certain restricted, well-defined geographical area, such as a forest, a lake, or other
well-defined area or habitat (RAKOSY, 1997; BURNAZ, 2008). Although no list of this nature can ever be considered
comprehensive, it is hoped that the list is a complete and updated one (SZEKELY, 1999b). From the literature and
personal observations, the paper provides information on each endemic species, including collecting settlements and
extensive details on the distribution in Romania, biology, ecology and ethology, host plants, hibernation period, flight of
each species, aswell as the degree of [UCN endangerment (RAKOSY/, 2003, 2005).

The list is renders systematically the family, subfamily and species. Each species is attributed to one of the
habitats according to current research and based on personal observations in the field. These ecological affinities belong
to three main categories namely species dependent on alpine zone (1500-2500 m), typical to subalpine habitats (1000-
1500 m), and a species from Dobrogea area, flying at atitudes of 0-800 m.

MATERIALS AND METHODS
Most species were collected from the mountains, especialy from the Southern and Eastern Carpathians. The
nomenclature is in accordance with the systematic list of the catalog of Lepidoptera of Romania (RAKOSY et al.,
2003). For each endemic subspecies, there are listed: collection data, the day, the month, the year, the city and altitude.
RESULTSAND DISCUSSIONS
Below it isthe systematic list of endemic species existing in the collection of the "Lucian Blaga' University of
Sibiu.
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Family PAPILIONIDAE
Parnassius mnemosyne wagneri Bryk, 1925
Biogeographical region: North-Muntenia, Dobrudja, Moldavia
Habitat type: wooded steppe, bush areas, limestone areas, steppe meadows, karst canyons
Status: very local
Altitude: 0-800 m
Flight period: 2 May - ¥2 June
Protection status: VU, NT
Larval food plants: Corydalis solida, C. cava, C. intermedia.
Overwintering stage: Hibernates in egg stage.
Migratory status: nonmigratory
No. of specimens: 23'J, Canaraua Fetii (DB), May 24, 25, 1997, 150 m. dlt., 19, Canaraua Fetii (DB) (SZEKELY,
2006), May 26, 1997, 150 m. altitude.
Family NYMPHALIDAE
Subfamily SATYRINAE
Erebia epiphron transsylvanica Rebel, 1908
Biogeographical region: the Eastern Carpathians, the Southern Carpathians (eastern part)
Habitat type: alpine, sub-alpine meadows, alpine, sub-alpine rock lawns, alpine, sub-alpine bush areas
Status: very local, common, very common
Altitude: 1200-2500 m.
Flight period: ¥ June-August
Protection status: VU, NT
Larval food plants: Nardus stricta, Festuca ovina, F. rubra, Poa annua, Deschampsia flexuosa, D. cespitosa.
Overwintering stage: Hibernatesin larva stage.
Migratory status: nonmigratory
Records: Bucegi Mountains, Rodna Mountains, Ciucas Mountains, Ceahlau Mountains, Piatra Craiului Mountains,
Fagaras Mountains, Negoiu, Parang Mountains, Bicazul Gorges
No. of specimens: 15, Babele (Bucegi Mountains), August 11, 1984, 1 @, Zagan Moutain (Ciucas Massif) (SZEKELY,
1994), July 20, 1993, 1700 m alt.
Erebia manto trajanus Hormuzachi, 1895
Biogeographical region: the Eastern Carpathians, the Southern Carpathians
Habitat type: sub-alpine meadows, sub-alpine rock meadows, sub-alpine bush areas
Status: localized, common, very common
Altitude: 1200-2000 m.
Flight period: ¥ July - ¥2 September
Protection status: VU, NT
Larval food plants: Festuca rubra
Overwintering stage: Hibernatesin larva stage.
Migratory status: nonmigratory
Records: Bucegi Mountains, Piatra Arsi, Retevoiu, Retezat Mountains, Rodna Mountains, Ciucas Mountains, Arjana
Mountains, Pietrosu, Berghina, Pardng Mountains, Babele, Hasmasu Mare, Ecem, Piatra Singuratica, Calimani
Mountains, Fagaras Mountains (Capra), Rarau-Giumalau Mountains
No. of specimens: 19, Jepilor Valley (Bucegi Mountains), August 11, 1994, 1800 m alt.
Erebia gorge fredericikoenigi Varga, 1999
Biogeographical region: the Eastern Carpathians (Ceahlau), the Southern Carpathians, the Apuseni Mountains
Habitat type: sub-alpine meadows, sub-alpine rock meadows, sub-alpine slopes
Status: localized, rare
Altitude: 1200-2400 m.
Flight period: July - %2 August
Protection status: VU, NT (RAKOSY, 2002)
Larval food plants: Poa minor, Poa alpina, Sesleria varia
Overwintering stage: Hibernatesin larva stage.
Migratory status: nonmigratory
Records: Bucegi Mountains (SZEKELY , 2003b), Godeanu-Tarcu Mountains, Paréng Mountains, Negoiu, Apuseni
Mountains, Chile Runcului, Piatra Craiului Mountains, Retezat Mountains, Stanuleti, Borascu, Scarisoara, Pietrii Peak,
Peleaga, Bucura
No. of specimens: 14, Balea Lake (Fagaras Mountains), July 29, 1994, 2200 m alt.
Erebia melas carpathicola Popescu-Gorj & Alexinschi, 1959
Biogeogr aphical region: the Eastern Carpathians
Habitat type: limestone areas, rock slopes, debris slopes, juniper areas, bush areas, rock meadows
Status: very locd, rare
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Altitude: 1000-2000 m.
Flight period: Y2June-July
Protection status: VU, NT
Larval food plants: Festuca ovina
Overwintering stage: Hibernatesin larva stage
Migratory status: nonmigratory
Records: Hasmasu Mare Mountains, Hasmasu Mic Mountains, Harghita Mountains, Hasmasu Negru Mountains,
Ciucas Mountains, Ecem, Piatra Singuratica
No. of specimens: 14, Rodna Mountains, July 23, 1985.
Erebia pronoe regalis Hormuzachi, 1937
Biogeographical region: the Southern Carpathians, Retezat Mts.
Habitat type: sub-alpine meadows, sub-alpine, alpine rock meadows, sub-alpine, alpine bush areas, juniper areas
Status: very local, common
Altitude: 1400-2200 m.
Flight period: ¥ July-August
Protection status: VU, NT
Larval food plants: Festuca ovina
Overwintering stage: It hibernatesin the larval stage.
Migratory status: nonmigratory
Records: Bucegi Mountains, Piatra Craiului Mountains, Piatra Arsi, Caraiman, Babele, Jepilor Valley (2000 m),
Retezat Mountains
No. of specimens: 14, Caraiman (Bucegi Mountains), August 1, 1990, 2100 m alt.
Erebia cassioides neleus (Freyer, 1833)
Biogeogr aphical region: the Southern Carpathians (West)
Habitat type: sub-alpine meadows, sub-alpine, alpine rock meadows, sub-alpine, apine bush areas
Status: very local, common
Altitude: 1400-2500 m
Flight period: ¥ July-August
Protection status: EN, VU, NT
Larval food plants: Festuca ovina
Overwintering stage: It hibernatesin the larval stage.
Migratory status: nonmigratory
Records: Retezat Mountains, Arjana Mt., Cerna Mountains, Godeanu Tarcu Mountains
No. specimens: 14, Cerna Mountains, June 9,-2000, 2000 m. alt.
Subfamily HELICONIINAE
Boloria pales carpathomeridionalis Crosson & Popescu-Gorj, 1963
Biogeographical region: the Southern Carpathians
Habitat type: alpine sub-alpine meadows, alpine tundra, alpine sub-al pine rocky slopes (RAKOSY, 1993)
Status: very local, common
Altitude: 1600-2500 m
Flight period: ¥2 June-July (G1), August-September (G2)
Protection status: VU, NT
Larval food plants: Viola calcarata
Overwintering stage: It hibernatesin the larval stage.
Migratory status: nonmigratory
Records: Bucegi Mountains, Babele, Valea Zanoagei, Cocora Mountains, Moraru Mt., Vaea Obérsiei, Bolboci,
Busteni, Caraiman, Valea Fagaras Mountains, Capra Peak, Bélea L ake, Pardng Mountains, Mt. Surul, Jepii Mari,
Furnica peak, Costila, atitude 2000 m., Omul, Piatra Arsa
No. of specimens: 24'J, Babele (Bucegi Mountains), August 11, 1981, 12, Varful cu Dor (Bucegi Mountains),
28.VI111.1998.

CONCLUSIONS

The Lepidopterafauna diversity in Romaniais reflected not only by the large number of papers. (SZEKELY,
1996, 1999, b, 2008, 2010, 2011, 2014; MOISE, 20113, b, ¢, d; STANCA-MOISE, 201543, d, €; STANCA-MOISE,
2016¢, d, e, f; STANCA-MOISE, 2017a, b), but also by numerous collections kept in museums in Romania
(POPESCU-GORYJ, 1964; NEMES & VOICU, 1973; KONIG, 1975; CIOCHIA & BARBU, 1980; CIOCHIA &
STANCA, 2000; MARCU & RAKOSY, 2002; SZEKELY & CERNEA, 2007), from amateur collectors or educational
institutions. Of the 560 common species, Lepidoptera Collection of the "Lucian Blaga' University contains also rare
and endemic fauna of Romania. These taxa are very important in scientific and biogeographical terms (SZEKELY,
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1995). These endemic species can easily become threatened or extinct species if their habitat is changed, especialy, but
not only because of human activities (including the introduction of new species).

After analysis the 560 species belonging to 334 genera and 21 families from the collection of Lepidoptera of
the "Lucian Blaga' University of Sibiu, we have identified eight taxa (13 species), distributed in the families:
Papilionidae (1 species), Satyridae (7 species).

Regarding the habitat preferences, 7 species are dependent on alpine and subalpine zone (1000-2500 m) and
one species prefers low altitude habitats in Dobrogea (0-800m). Most specimens come from the habitats of the
Carpathians (Babele, Jepilor Valley, Caraiman, Varful cu Dor (Bucegi), Zagan Mountain (Ciucas Massif), Balea Lake
(Fagiras), Rodna Mountains. The basis of trophic larvae is limited preferring a small number of plant species that are
presented in the paper. According to the degree of endangerment all are EN, VU or NT taxa.
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LEPIDOPTERA SPECIES OF COMMUNITY INTEREST
FROM GALATI COUNTY (ROMANIA)

CRISTESCU Mihada

Abstract. The present study was achieved in Galagi County, in areas like: The Nature Reserve Breana Roscani Forest, The Natural
Park of the Lower Prut Flood Plain and the buffer zone area of the Park, Buciumeni Forest, and The Botanical Garden of The Natural
Sciences Museum Complex Galati. The research was made during a period of 3 years (2009, 2010, 2012). During the period of study,
there were identified a number of 7 species from 4 families of diurnal and nocturnal Iepidopterans that are protected by the European
legislation (Habitats Directive, Bern Convention) and Romanian legislation (Order no.1198/2005). The most common species were
Heteropterus morpheus (Pallas, 1771) and Lycaena dispar rutila (Werneburg, 1864). The paper aso includes the past mentions of
protected species like Euplagia quadripunctaria (Poda, 1761), Erannis ankeraria (Staudinger, 1861) and Paracossulus thrips
(Hubner, 1818). The final list of protected L epidoptera species from Galati County has 10 lepidoptera species from 7 families.

Keywords: Lepidoptera, protection status, Galati county.

Rezumat. Specii de lepidoptere de interes comunitar de pe teritoriul judegului Galati (Romania). Acest studiu a fost
realizat In patru zone din judetul Galati: Rezervatia Naturala Pidurea Breana Rogcani, Parcul Natural Lunca Joasi a Prutului Inferior
si zona tampon pentru Parc, Padurea Buciumeni, precum si Gradina Botanicd a Complexului Muzeal de Stiintele Naturii. Cercetarea
s-a desfasurat pe o perioada de 3 ani (2009, 2010, 2012). Pe perioada studiului au fost identificate 7 specii de lepidoptere diurne si
nocturne ce apartin la 4 familii. Acestea sunt specii de interes comunitar, protejate de legislaiia europeana (Directiva Habitate si
Conventia de la Berna) si de legislatia roméneasca (Ordin no.1198/2005). Cele mai comune specii au fost Heteropterus morpheus
(Pallas, 1771) si Lycaena dispar rutila (Werneburg, 1864). Lucrarea include, de asemenea, mentiunile din trecut ale unor specii
protgjate, precum Euplagia quadripunctaria (Poda, 1761), Erannis ankeraria (Staudinger, 1861) si Paracossulus thrips (Hubner,
1818). Listafinala alepidopterelor protejate de pe teritoriul judefului Galati numara 10 specii de fluturi ce apartin la7 familii.

Cuvinte cheie: Lepidoptera, statut de protectie, judetul Galati.

INTRODUCTION

Habitats Directive and Council Directive 92/43/EEC on the conservation of natural habitats, wild flora and
fauna was adopted in 1992 and has as main objective the preservation of fauna, flora and natural habitats within the
Member States of the European Union.

Order no. 1198/2005 updated the Annexes2, 3, 4 and 5 to the Government Emergency Ordinance no.
236/2000 regarding protected natural areas, conservation of natural habitats, wild flora and fauna within Romania.

In Romania, there live 73 insect species of Community interest of which 28 are Lepidoptera species. Our
research in Galati County led to the identification of 7 protected species of Lepidoptera. These were noticed both in
natural ecosystems that are protected areas (The Nature Reserve Breana Roscani Forest, The Natural Park of the Lower
Prut Flood Plain) and also in anthropogenic habitats, located in Galati city (The Botanical Garden of The Natural
Sciences Museum Complex Galati).

Past research in Galati County made by ALEXINSCHI et a., (1967) and OLARU & NEMES (1969) at
Gérboavele Forest and Tecuci, mentioned other 3 protected species of Lepidoptera: Euplagia quadripunctaria (Poda,
1761), Erannis ankeraria (Staudinger, 1861) and Paracossulus thrips (Hubner, 1818).

MATERIALSAND METHOD

The butterflies were collected with the insect net and the nocturnal |epidoptera were collected with light traps
placed in The Botanical Garden of The Natural Sciences Museum Complex Galati. The field research was undertaken
during a 3 year period: 2009, 2010 and 2012 in favorable seasons.

RESULTSAND DISCUSSIONS

During the research period, there were identified 7 species of butterflies belonging to 4 families: Sphingidae,
Hesperiidae, Lycaenidae and Nymphalidae. These are species of Community interest, protected by the European
legislation (Habitats Directive, Bern Convention) and Romanian legislation (Order no.1198/2005).

Thelist of the investigated areas and the period of study. Some of these areas are declared SCI:

- The Botanical Garden of The Natural Sciences Museum Complex Galati (2009-2012);

- Nature Reserve Breana Roscani Forest (2009-2010): ROSCI0139;

- The Natural Park of the Lower Prut Flood Plain (2009-2010): ROSCI0105. It includes the sites named Tulucesti, Mata
Radeanu, Pochina, Vladesti, Vlascuta, Cotul Chiului;
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- The buffer zone of the Natural Park of the Lower Prut Flood Plain (2012). It includes the site named Dig Badalan;
- Buciumeni Forest: ROSCI0334;

- Girboavele Forest: ROSCI0151;

- Tecuci, Galati.

The Natural Park of the Lower Prut Flood Plain is situated to the South - East of Galati County. The river
flows into the Danube, near Reni, East of Galati city. The vegetation includes wet meadows, swampy meadows, willow
forests and gallery forests.

The buffer zone of the Park is located near the Prut and the Danube rivers and it is dominated by ruderal
vegetation and a poplar and willow forest.

The Nature Reserve Breana Roscani Forest is located within the village Baneasa, situated in NE of Galati. The
reserve has forest and botanical character; here, it is met the Romanian peony Peonia peregrina var. romanica, declared
anatural monument.

Buciumeni Forest islocated in the north part of Galati. It contains Dacian forests of oak and hornbeam.

Gérboavele Forest is situated 12 km from Galati city. It is a nature reserve with a botanical character, because
hereit can be found Quercus pubescens and Quercus pedunculiflora.

The Botanical Garden of The Natural Sciences Museum Complex Galati is an urban ecosystem, situated near
the confluence of the Siret River with the Danube.

Tecuci city islocated in Galai County, in the North - Western part.

The protected |epidoptera species identified is listed below:

|. Cossidae Family

1. Paracossulus thrips (Hubner, 1818)

Collected material, 2 specimens. July 7, 1965 Gérboavele Forest; July 21, 1965 Gérboavele Forest (OLARU &
NEMES, 1969).

Ecology: It isalocalized species, linked to Artemis sp. It is a steppic species.

Geographical distribution: Transylvania, Moldova, Dobrogea.

Protection status:

National: Vulnerable (SZEKELY, 2008).

European: Habitats Directive (Annex 2 A, 4A).

I1. Sphingidae Family

2. Hyles hippophaes (Esper 1785)

Collected material, 3 specimens. 1 spec.: July 23, 2009 Botanical Garden Galati; 1 spec.: August 3, 2009 Botanical
Garden Galati; 1 spec.: July 21, 2010 Botanical Garden Galagi (CRISTESCU, 2011a; b).

Ecology: It is a species characteristic to steppe areas.

Geogr aphical distribution: the Danube Delta, Dobrogea, Muntenia, Moldova (SZEKELY,, 2008).

Protection status:

National: Vulnerable (RAKOSY et al., 2003)

European: Habitats Directive (Annex 3A).

I11. Hesperiidae Family

3. Heteropterus morpheus (Pallas 1771)

Collected material, 17 specimens; 3 specs.: June 25, 2009 Tulucesti; 1 spec.: June 7, 2012 Dig Badalan; 6 specs.:
Junel2, 2012 Dig Badalan; 7 specs.: August 6, 2012 Dig Badilan (CRISTESCU, 20114; b).

Ecology: It isaspeciesfound in wet meadows, swampy forests and forest edges.

Geogr aphical distribution: Transylvania, Banat, Crisana, the Danube Delta, N Dobrudja (SZEKELY,, 2008).
Protection status:

National: Endangered (RAKOSY, 2013), Order No. 1198/2005 (Annex 3B).

V. Lycaenidae Family

4. Lycaena dispar rutila (Werneburg 1846)

Collected material, 15 specimens: 3 specs.: September 4, 2009 Mata Radeanu, Pochina; 5 specs.: September 18, 2009
Vladesti; 2 specs.: May 27, 2010 Vladesti; 1 spec.: June 6, 2010 Vlascuta; 1 spec.: June 8, 2010 Mata Radeanu; 3
specs.: May 20, 2012 Dig Badilan (CRISTESCU, 20114; b).

Ecology: It isalocalized species, linked to wet habitats and hygrophile vegetation.

Geographical distribution: It is distributed throughout the country (SZEKELY,, 2008).

Protection status:

National: Vulnerable (RAKOSY, 2013)

European: Habitats Directive (Annex 2A, 3A).
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5. Phengaris arion (Linnaeus, 1758)

Collected material: 2 specimens: June 3, 2012 Buciumeni Forest.

Ecology: It inhabits bush areas, grasslands and meadows.

Geogr aphical distribution: Transylvania, Banat, N Oltenia, N Moldova, N Muntenia (SZEKELY, 2008).
Protection status:

National: Near threatened (RAKOSY, 2013).

European; Habitats Directive (Annex 2A, 3A, 4A), Bern Convention.

V. Nymphalidae Family

6. Apatura metis (Freyer, 1829)

Collected material, 8 specimens. 2 specs.: June 25, 2009 Tulucesti; 4 specs.: June 25, 2009 Sivita; 2 specs.: June 12,
2009 Cotul Chiului (CRISTESCU, 20114, b).

Ecology: It inhabits wet clearings, willow forests, gallery forests.

Geographical distribution: the Danube Delta, S Moldova, S Muntenia, S Olteniaand S Banat (SZEKELY, 2008).
Protection status:

National: Vulnerable (RAKOSY et al., 2003)

European: Habitats Directive (Annex 3A, 3B, 4A, 4B), Bern Convention.

7. Euphydryas maturna (Linnaeus, 1758)

Collected material, 2 specimens: June 10, 2010 Breana Roscani Forest (CRISTESCU, 2012).
Ecology: It ismet in wet meadows, forest edges and bush areas.

Geographical distribution: S Dobrogea, S Muntenia, N Moldova, Banat, Crisana and Transylvania.
Protection status:

National: Vulnerable (RAKOSY, 2013).

European: Habitats Directive (Annex 2A, 4A), Bern Convention.

8. Neptis sappho (Pallas, 1771)

Collected material, 1 spec.: June 10, 2010 Breana Roscani Forest (CRISTESCU, 2012).
Ecology: It isfound in bush areas, forest edges and forest clearings.

Geogr aphical distribution: It is distributed throughout the country (RAKOSY, 2013).
Protection status:

National: Vulnerable (RAKOSY, 2013).

European: Habitats Directive (Annex 3B, 4B).

V1. Geometridae Family

9. Erannis ankeraria (Staudinger, 1861)

Collected material, 8 specimens: 5 specs.: April 6-21, 1933 Tecuci (Alexinschi in OLARU, 1971); 3 specs.: March
16-25, 1933 Tecuci (Alexinschi in OLARU, 1971).

Ecology: It isfound in bush areas, forest edges linked to Quercus pubescens.

Geographical distribution: Muntenia, Moldova.

Protection status:

National: Deficient Data (RAKOSY et al., 2003).

European:; Habitats Directive (Annex 2A, 4A).

VI1I. Erebidae Family

10. Euplagia quadripunctaria (Poda, 1761)

Collected material, 2 specimens: August 31, 1964 Gérboavele Forest (ALEXINSCHI et al., 1967)
Ecology: It isfound in bush areas, forest edges and forest clearings.

Geographical distribution: It is distributed throughout the country (SZEKELY, 2008).
Protection status:

National: Least concern (SZEKELY, 2008).

European: Habitats Directive (Annex 2A).

CONCLUSIONS

The paper presents a contribution to the knowledge of protected Lepidoptera species identified in Galati
County. In this part of the country, there were not undertaken many studies, so that many areas remained unstudied.
Galati lepidoptera fauna is poorly studied, so further research can bring new butterfly/moth species on the list of
Community interest insects.

28 species of the protected Lepidoptera species are mentioned from Romania, of which 10 species were
identified in Galati County.
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The species Euplagia quadripunctaria (Poda, 1761), Erannis ankeraria (Staudinger, 1861) and Paracossulus
thrips (Hubner, 1818) were identified many years ago by ALEXINSCHI et al. (1967) and OLARU & NEMES (1969)
and there was not any reconfirmation of their presence in Galati.
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FAMILY NOCTUIDAE (LEPIDOPTERA) IN THE SCIENTIFIC PATRIMONY
OF THE NATURAL SCIENCESMUSEUM COMPLEX GALATI

SERBAN Cecilia, BERCAN Adrian

Abstract. This paper presents a number of 211 Lepidoptera species included in 118 genera belonging to the Noctuidae family.
L epidoptera specimens belong to the scientific heritage of the Natural Sciences Museum Complex Galati being preserved in the
Entomological Collection “L. Szekely”. Much of presented noctuids were collected from Romania and Turkey, fewer species were
collected from Turkmenistan, Iran, Israel, Mongolia, Germany, Hungary, Bulgaria. This paper intends to be a contribution to the
knowledge of the heritage museums from Romania, complementing the specialized literature with faunal data the physical evidence
of which stored in preserved condition.

Keywords: butterflies, Family Noctuidae, Natural Sciences Museum Galati entomological collection.

Rezumat. Familia Noctuidae (L epidoptera) ih patrimoniul stiintific al Complexului Muzeal de Stiintele Naturii Galati.
Lucrarea de fata prezinta un numar de 211 specii de lepidoptere incluse in 118 genuri ce apartin familiei Noctuidae. Exemplarele de
lepidoptere apartin patrimoniului stiintific al Complexului Muzeal de Stiintele Naturii Galati, fiind conservate in cadrul colectiei
entomologice , Levente Szekely”. Mare parte din noctuidele prezentate sunt colectate din Romania si Turcia, mai putine specii sunt
colectate dinTurkmenistan, Iran, Israel, Mongolia, Germania, Ungaria, Bulgaria. Aceasta lucrare se doreste a fi o contributie la
cunoasterea patrimoniului muzeal din Roméania, completand literatura de specialitate cu date faunistice a caror marturie materiala se
pastreaza in stare conservata.

Cuvinte cheie: fluturi, Familia Noctuidae, colectia entomologica a Complexului Muzeal de Stiintele Naturii Galati.

INTRODUCTION

“Levente Szekely” Lepidopterological Collection was acquired by The Museum of Natural Sciences Galati
during 1995 (650 specimens), 1997 (1,186 specimens) and 2002 (615 specimens). Butterflies come mostly from
ecosystems located in Romania and Turkey, but aso includes specimens from Bulgaria, Germany, Hungary, few from
Iran, Israel and Mongolia. The species were determined by Levente Szekely.

MATERIAL AND METHODS

The material analyzed in this paper includes a number of 543 specimens stored in the entomological collection
Levente Szekely. Species nomenclature and taxonomy has been updated by the authors of the paper, under the current
system of taxonomic Fauna Europaea version 2.6.2. and A Taxonomic Atlas of the Eurasian and North African
Noctuoidea (BEHOUNEK et al., 2010; RONKAY et a., 2008; RONKAY et d., 2009; RONKAY & RONKAY, 2009;
RONKAY et. d., 2011; VARGA et d., 2013; VARGA et a., 2015; ZILLI et a., 2009).

For each recorded species, the number of specimens, collecting sites, collecting data and name of the collectors
are specified. The studied materia is preserved in the collectionsof the Natural Sciences Museum Complex Galati.

Abbreviations: spec./specs — specimen/specimens, leg. — collector, |.H.: Istvan Juhasz; L.R.: L.Ronkay; F.R: Fablan Ronkay; G.R.: G. Ronkay;
M.H.: M. Hreblay;L.S.: Levente Székely; D.l.: Dumitru lon; G.S.:Gy. Sz&bd; F.K: F.Kdnig; C.C.: Congtantin Corduneanu; A.T.: A.Takacs, L.P.: L. Peregovits;
A.P.; A.Podiussany; Z.V.: ZVarga, B.H.: B.Herczig; G.F.: Gy.Fabian;G.C.: G. Csorba; K.: Kovec; 1.J.; Istvan Juhasz; M.S.: M. Sdmen; Go.R.: Gorbe
Roberth; Dr.E.: Dr.Ehik.

RESULTSAND DISCUSSION

In ‘Levente Szekely’ Entomological Collection, found in the scientific patrimony of the Natural Sciences
Museum Complex Galati, there are present 211 species of noctuids, included in 118 genera belonging to 14 subfamily
(Table 1). The presented species come from Romania, Bulgaria, Italy, Germany, Hungary, Turkey, Turkmenistan, Iran,
Angola, Israel, and Mongolia

Most species belong to the Noctuinae subfamily, which has 61% of all genera and 62% of all species of the
presented Noctuidae family Cucullia genus from the Cucullinae subfamily has the largest specific representation (12
species), being followed by the Dichargyris genus from Noctuinae subfamily (10 species) and Hadena genus of
Heliothinae subfamily (8 species).

According to the catdog of butterflies from Romania (RAKOSY et d., 2003) and noctuids biodiversity from
Romania (RAKOSY, 1996), in the analyzed collection, there are present Periphanes (Periphanes) delphinii (Linnaeus, 1758)
from Heliothinae subfamily, Archanara dissoluta (Treitschke, 1825), Dichagyris (Dichagyris) renigera (Hibner 1808),
Lacanobia (Diataraxia) praedita (Hubner, 1813) from Noctuinae subfamily and Meganola kolbi (Daniel, 1935) from Nolinae
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subfamily, which have the status of endangered species, Moreover, with regard to the species Euxoa (Euxoa) segnilis
(Duponchel, 1837) from Noctuinae subfamily, there are few data about the distribution of this speciesin Romania (Table 1).

Tabel 1. The analyzed spectrum number of noctuidae.

No Family Subfamily Genus Species

Crt.

1. Noctuidae Acontiinae 2 5

2 Acronictinae 5 7

3 Amphipyrinae 3 6

4, Bryophilinae 3 4

5. Catocalinae 3 3

6. Cuculliinae 1 12

7 Eulepidontinae 1 1

8. Eustrotiinae 3 5

9. Heliothinae 6 9

10. Metoponiinae 2 2

11. Noctuinae 72 131

12. Oncocnemidinae 8 11

13. Pantheinae 2 2

14. Plusiinae 7 13
118 211

Family Noctuidae Latreille, 1809; Subfamily Acontiinae; Tribe Acontiini.

Acontia (Emmelia) trabealis (Scopoli, 1763): 1 spec., Canaraua Fetii, Dobruja, Romania, May 23, 1997, leg. L. S.; 2
specs., Comana Forest, Bucuresti, Romania, July 12, 1997, leg. L. S.; 2 specs., Pasirea Forest, Bucuresti,
Romania, July 21, 1997, leg. L. S.

Acontia (Acontia) lucida (Hufnagel, 1766): 1 spec., Canaraua Fetii, Dobruja, Romania, May 26, 1997, leg. L. S;; 1
spec., Canaraua Fetii, Dobruja, Romania, May 21, 1994, leg. L. S.

Acontia (Uracontia) titania (Esper, 1798): 1 spec., Canaraua Fetii, Dobruja, Romania, May 31, 1991, leg. L. S.

Tribe Aediini
Aedia leucomelas (Linnaeus, 1758): 1 spec., Branesti, Bucuresti, Romania, July 31, 1998, leg. L. S.; 3 specs., Pasirea
Forest, Branesti, Bucuresti, Romania, April 8, 2000, leg. L. S.; 1 spec., Hagieni Forest, Dobruja, Romania,
August 17-18, 2000, leg. L. S.; 1 spec., Canaraua Fetii, Dobruja, Romania, June 13, 1998, leg. L. S.
Aedia funesta (Esper, 1786): 1 spec., Canaraua Fetii, Dobruja, Romania, May 24, 1997, leg. L. S.; 1 spec., Frumusica,
Botosani, Romania, June 2, 1989, leg. L. S.

Subfamily Acronictinae

Acronicta (Acronicta) aceris taurica Staudinger, 1901: 3 specs. Sarican Tahir, Acri, Turkey, June 26, 1995, leg. L. S.

Acronicta (Jocheaera) alni (Linnaeus, 1767): 1 spec., Tisitei Gorges, VranceaMt., Romania, uly 23-30, 1997, leg. L. S.

Acronicta (Hyboma) strigosa (Denis & Schiffermiller, 1775): 1 spec., Sacele, Brasov, Romania, June 22, 1996, leg. L. S.

Craniophora ligustri (Denis & Schiffermiller, 1775): 1 spec., Periprava, the Danube Delta, Romania, August 30, 1997,
leg. L. S.; 1 spec., Timisu de Jos, Brasov, Romania, June 10-20, 1997, leg. L. S.

Moma alpium (Osbeck, 1778): 1 spec., Cheile Tisitei, Vrancea Mt., Romania, July 1, 1997, leg. L. S.; 1 spec., Tisitei
Gorges, Vrancea Mt., Romania, July 3, 1997, leg. L. S.

Oxicesta geographica (Fabricius, 1787): 1 spec., Hagieni, Dobruja, Romania, July 3, 1982, leg. L. S.

Smyra albovenosa (Goeze, 1781): 1 spec., Periprava, the Danube Delta, Romania, August 30, 1997, leg. L. S.; 1 spec.,
Periprava, the Danube Delta, Romania, August 29, 1997, leg. L. S.; 1 spec., C. A. Rosetti, the Danube Delta,
Romania, July 20, 1987, leg. L. S.

Subfamily Amphipyrinae
Tribe Amphipyra

Amphipyra (Amphipyra) berbera (Rungs, 1949): 1 spec., Timisu de Jos, Brasov, Romania, August 17, 1997, leg. L. S.
Amphipyra (Amphipyra) livida (Denis & Schiffermiiller, 1775): 1 spec., Frumusica, Botosani, Romania, October 8,

1989, leg. L. S.
Amphipyra (Amphipyra) perflua (Febricius, 1787): 1 spec., Timisu de Jos, Brasov, Romania, July 20-25, 2002, leg. L. S.
Amphipyra (Amphipyra) tragopoginis (Clerck, 1759): 1 spec., Bicaz Gorges, Harghita, Romania, August 5, 1996, leg.

L. S.; 1 spec., Sacele, Brasov, Romania, October 1, 1991, leg. L. S.

Tribe Psaphidini
Allophyes oxyacanthae (Linnaeus, 1758): 2 specs., Canaraua Fetii, Dobruja, Romania, October 20, 1996, leg. L. S.
Valeria oleagina (Denis & Schiffermdller, 1775): 1 spec., Baile Herculane, Romania, April 18, 1980, leg. L. S.

114



Muzeul Olteniei Craiova. Oltenia. Sudii si comunicari. Stiingele Naturii. Tom. 33, No. 1/2017 ISSN 1454-6914

Subfamily Bryophilinae
Bryophila (Bryoleuca) raptricula (Denis & Schiffermiller, 1775): 1 spec., Sacele, Brasov, Romania, July 30, 1996, leg. L. S.
Bryophila (Scythobrya) maeonis Lederer, 1865: 2 specs., Ipay Kala, Kopet-Dagh Mts, Turkmenistan, August 16-23,
1992, leg. M. H,,G. L., G. R.
Cryphia (Euthales) algae (Fabricius, 1775): 1 spec., Canaraua Fetii, Dobruja, Romania, July 29, 1990, leg. L. S.
Nyctobrya (Bryopsis) amasina Draudt, 1931: 2 specs., Kopet Dagh, Ipay Kala, Turkmenistan, August 16-23, 1992, leg.
M.H,G.L.,G.R.

Subfamily Catocalinae
Achaea janata (Linnaeus, 1758): 1 spec., Saurimo, Angola, April 10-24, 1996, leg. D. I.
Tytroca dispar (Pingeler, 1904): 3 specs., Hormozgan, Herang, Iran, May 18, 2000, leg. |.J.(SCHACHT, 2013).
Hypocala rostrata (Fabricius, 1794): 1 spec., Nagar Kullu Valey, Himachai Pradesh, India, August 28-30, 1994, leg. P.
K., V.W. (MATOV et al., 2008, SEKHON, 2015).

Subfamily Cuculliinae
Tribe Cuculliini

Cucullia (Cucullia) argentina (Fabricius, 1787): 1 spec., Sereflicochisar, Tuz Golu, Turkey, January 5, 1999, leg. L. S,;
2 specs., Piscal'e, Khoranan, Iran, April 29-30, 2000, leg. I. J. (KAZEMI & RAJAEI, 2015).

Cucullia (Cucullia) fraudatrix (Eversmann, 1837): 1 spec., Canaraua Fetii, Dobruja, Romania, August 7, 1992, leg. L. S.

Cucullia (Shargacucullia) gozmanyi (G. Ronkay & L. Ronkay, 1994): 1 spec., Canaraua Fetii, Dobruja, Romania, May
17,1996, leg. L. S.

Cucullia (Cucullia) improba (Christoph, 1885): 1 spec., Repetek, Turkmenistan, May 9, 1991, leg. G. C., G. F,, B. H.,
M. H., G. R,; (RONKAY & RONKAY, 2009).

Cucullia (Cucullia) lactucae (Denis & Schiffermiller, 1775): 1 spec., Canaraua Fetii, Dobruja, Romania, May 19, 1994,
leg. L. S.

Cucullia (Cucullia) lucifuga (Denis & Schiffermuller, 1775): 1 spec., Tisitei Gorges, Vrancea Mt., Romania, July 2,
1997, leg. L. S.

Cucullia (Shargacucullia) lychnitis Rambur, 1833: 1 spec., Araci Cdltikci, Ankara, Turkey, March 5, 1999, leg. L. S;; 2
specs., Sarican, Acri, Turkey, June 25, 1995, leg. L. S.; 1 spec., Sarican Tahir, Acri, Turkey, June 25, 1995, leg.
L. S.; 1 spec., Dutozu Koyu, Ankara, Turkey, 5.11.1999, leg. L. S.; 1 spec., Sarican, Acri, Turkey, June 25, 1993,
leg. L. S; 1 spec., Sarican, Acri, Turkey, 26.V1.1993, leg. L. S.

Cucullia (Shargacucullia) osthelderi (Boursin, 1933): 1 spec., Sereflicochisar, Tuz Golu, Turkey, January 5, 1999, leg.
L. S,; 1 spec., Araci Cdltikci, Ankara, Turkey, March 5, 1999, leg. L. S,; 1 spec., Kara Dag, Karaman, Turkey,
November 5, 1999, leg. L. S.

Cucullia (Cucullia) splendida (Stoll, 1782): 1 spec., Arvayheer, Ovorhangay, Mongolia, July 23, 1987, leg. L. P., M.
H,T.S

Cucullia (Cucullia) tanaceti (Denis & Schiffermiiller, 1775): 1 spec., Canaraua Fetii, Dobruja, Romania, May 18, 1996,
leg. L. S.

Cucullia (Cucullia) umbratica (Linnaeus, 1758): 1 spec., Timisu de Jos, Brasov, Romania, May 20, 1992, leg. L. S,; 1
spec., Sacele, Bragov, Romania, 17.V1.1992, leg. L. S.

Cucullia (Shargacucullia) verbasci (Linnaeus, 1758): 1 spec., Canaraua Fetii, Dobruja, Romania, May 24, 1997, leg. L. S.

Subfamily Eulepidotinae
Anticarsia gemmatalis (Hubner, 1818): 1 spec., Saurimo, Angola, April 10-24, 1996, leg. |. D.

Subfamily Eustrotiinae
Deltote (Deltote) deceptoria (Scopoli, 1763): 1 spec., Racos, Brasov, Romania, June 22, 1991, leg. L. S.
Deltote (Protodeltote) pygarga (Hufnagel, 1766): 1 spec., Branesti, Bucuresti, Romania, August 2, 1997, leg. L. S.; 1
spec., Racos, Brasov, Romania, 20.V1.1997, leg. L. S.
Deltote (Deltote) uncula (Clerck, 1759): 1 spec., Periprava, the Danube Delta, Romania, July 8, 1996, leg. L. S.
Phyllophila obliterata (Rambur, 1833): 1 spec., Canaraua Fetii, Dobruja, Romania, June 13, 1997, leg. L. S.; 1 spec.,
Branesti, Bucuresti, Romania, August 2, 1997, leg. L. S.
Thalerastria diaphora (Staudinger, 1879): 1 spec., Curun, Sivas, Turkey, June 30, 1993, leg. L. S.

Subfamily Heliothinae
Aedophronphlebophora Lederer, 1858: 1 spec., Ziyaret Gecidi, Sivas, Turkey, July 13-14, 1990, leg. L. S.
Aedophron venosaChristoph, 1887: 4 specs., Piscd'e, Khoranan, Iran, April 29-30, 2000, leg. I. J. (MATOV et d.,
2008, SEKHON, 2015); 1 spec., Aldere, Kopet Dagh, Turkmenistan, June 27, 1992, leg. G. F., B. H.,, A. P., Z.
V. (POLTAVSKY etd., 1997).
Helicoverpa armigera (Hubner, 1808): 1 spec., Periprava, the Danube Delta, Romania, September 1, 1997, leg. L. S,; 1
spec., Canaraua Fetii, Dobruja, Romania, September 8, 1994, leg. L. S.
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Heliothis incarnata Freyer, 1838:1 spec., Sereflicochisar, Tuz Golu, Turkey, April 5, 1999, leg. L. S,; 1 spec., Sarican
Tahir, Acri, Turkey, June 26, 1995, leg. L. S;; 1 spec., Kara Dag, Karaman, Turkey, November 5, 1999, leg. L. S.

Heliothis maritima (Graslin, 1855): 1 spec., Ploiesti, Romania, August 6, 1989, leg. L. S.; 1 spec., Eforie Sud, Romania,
August 6, 1980, leg. L. S.

Periphanes (Periphanes) delphinii (Linnaeus, 1758): 1 spec., Canaraua Fetii, Dobruja, Romania, May 31, 1991, leg. L. S.

Periphanes victorina (Sodoffsky, 1849): 1 spec., Sereflicochisar, Tuz Golu, Turkey, April 5, 1999, leg. L. S.; 1 spec,,
Dutozu Koyu, Ankara, Turkey, June 22, 1995, leg. L. S.

Protoschinia scutosa (Denis & Schiffermiller, 1775): 1 spec., Periprava, the Danube Delta, Romania, August 30, 1997,
leg. L.S.; 1 spec., Periprava, the Danube Delta, Romania, September 1, 1997, leg. L. S.

Schinia cardui (Hubner, 1790): 2 specs., Pestlorinc, Budapest, Hungary, June 8, 1993, leg. G. R.

Subfamily Metoponiinae
Aegle kaekeritziana (Hibner, 1799): 1 spec., Canaraua Fetii, Dobruja, Romania, July 13, 1997, leg. L. S.
Tyta luctuosa (Denis & Schiffermiiller, 1775): 1 spec., Branesti, Bucuresti, Romania, August 9, 1997, leg. L. S.; 1 spec.,,
Canaraua Fetii, Dobruja, Romania, May 24, 1997, leg. L. S,; 1 spec., Pasirea Forest, Bucuresti, Romania,
August 8, 1997, leg. L. S.

Subfamily Noctuinae
Tribe Actinotiini
Actinotia polyodon (Clerck, 1759): 1 spec., Pasirea Forest, Bucuresti, Romania, August 1, 1997, leg. L. S,; 1 spec,,
Canaraua Fetii, Dobruja, Romania, May 18, 1996, leg. L. S.
Chloantha hyperici (Denis & Schiffermiller, 1775): 2 specs., Sarican, Acri, Turkey, June 27, 1993, leg. L. S.; 1 spec.,
Sarican, Acri, Turkey, June 25, 1993, leg. L. S.; 1 spec., Sarican, Acri, Turkey, June 26, 1993, leg. L. S.; 1 spec.,
Dutozu Koyu, Ankara, Turkey, March 7, 1993, leg. L. S.

Tribe Apameini

Apamea crenata (Hufnagel, 1766): 1 spec., Timisu de Jos, Brasov, Romania, July 8, 1991, leg. L. S.

Archanara dissoluta (Treitschke, 1825): 2 specs., Periprava, the Danube Delta, Romania, July 8, 1996, leg. L. S,; 2
specs., Periprava, the Danube Delta, Romania, July 9, 1996, leg. L. S.

Apamea leucodon (Eversmann, 1837): 4 specs., Kara Dag, Karaman, Turkey, Novemver 5, 1999, leg. L. S,; 2 specs,,
Sereflicochisar, Tuz Golu, Turkey, May 5, 1999, leg. L. S.

Amphipoea oculea (Linnaeus, 1761): 1 spec., Frumusica, Botosani, Romania, July 28, 1989, leg. L. S.

Apamea sordens (Hufnagel, 1766): 1 spec., Tisitei Gorges, Vrancea Mt., Romania, July 2, 1997, leg. L. S.

Apamea syriaca (Osthelder, 1933): 1 spec., Camlibel, Tokat, Turkey, June 29, 1993, leg. L. S.; 1 spec., Camildere,
Ankara, Turkey, June 21, 1993, leg. L.S.; 1 spec., Dutozu Koyu, Ankara, Turkey, March 7, 1993, leg. L. S.; 1
spec., Sreflikochisar, Ankara, Turkey, July 4-5, 1993, leg. L. S.

Apamea platinea (Treitschke, 1825): 1 spec., Pinarbasi, Kayseri, Turkey, July 1-2, 1993, leg. L S.

Globia sparganii (Esper, 1790): 1 spec., Periprava, the Danube Delta, Romania, July 9, 1996, leg. L. S.; 1 spec,, C. A.
Rosetti, the Danube Delta, Romania, July 9, 1987, leg. L. S.

Gortyna flavago (Denis & Schiffermiller, 1775): 1 spec., Sanpaul, Harghita, Romania, June 13, 1994, leg. L. S.; 1
specs., Racos, Brasov, Romania, Septemver 28, 1991, leg. L. S.; 1 specs., Periprava, the Danube Delta, Romania,
July 20-21, 2001, leg. L.S.

Lenisa geminipuncta (Haworth, 1809): 1 spec., Periprava, the Danube Delta, Romania, July 7, 1996, leg. L. S.; 1 spec.,,
Periprava, the Danube Delta, Romania, July 9, 1996, leg. L. S.

Luperina testacea (Denis & Schiffermiller, 1775): 1 spec., Periprava, the Danube Delta, Romania, September 7, 1996,
leg. L. S.

Nonagria typhae (Thunberg, 1784): 1 spec., Periprava, the Danube Delta, Romania, August 1, 1997, leg. L. S.; 2 specs,,
Periprava, the Danube Delta, Romania, July 20-21, 2001, leg. L. S.

Oligia latruncula (Denis & Schiffermuller, 1775): 1 spec., Canaraua Fetii, Brasov, Romania, June 1, 1995, leg. L. S,; 1
spec., Sacele, Brasov, Romania, June 17,997, leg. L. S.

Oligia strigilis (Linnaeus, 1758): 1 spec., Sacele, Brasov, Romania, June 9, 1997, leg. L. S.; 1 spec., Timisu de Jos,
Brasov, Romania, June 4, 1996, leg. L. S.

Oligia versicolor (Borkhausen, 1792): 1 spec., Canaraua Fetii, Dobruja, Romania, May 27, 1990, leg. L. S.

Oria musculosa (Hubner, 1808): 3 specs., Galilea, Afula, Isradl, 1999, leg. L.S.; 1 spec., Boyali — Urgup, Kayseri,
Turkey, July 2-3, 1993, leg. L. S.

Photedes minima (Haworth, 1809): 1 spec., Sacele, Brasov, Romania, July 2, 1996, leg. L. S.; 1 spec., Sacele, Brasov,
Romania, July 6, 1997, leg. L. S

Resapameavaskeni Varga, 1979: 1 spec., Sarican, Acri, Turkey, June 25, 1993, leg. L. S.

Rhizedra lutosa (Hubner, 1803): 1 spec., Canaraua Fetii, Dobruja, Romania, October 19, 1996, leg. L. S.
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Tribe Caradrinini

Athetis (Athetis) gluteosa(Treitschke, 1835): 1 spec., Canaraua Fetii, Dobruja, Romania, August 8, 1992, leg. L. S;; 1
spec., Hagieni, Dabruja, Romania, August 7, 1980, leg. L. S.

Caradrina (Platyperigea) aspersa Rambur, 1834: 2 specs., Dutozu Koyu, Ankara, Turkey, March 7, 1993, leg. L. S,; 1
spec., Dutozu Koyu, Ankara, Turkey, June 26, 1993, leg. L. S.

Caradrina (Platyperigea) kadenii (Freyer, 1836): 1 spec., Canaraua Fetii, Dobruja, Romania, September 21, 1991, leg. L. S.

Caradrina (Caradrina) morpheus (Hufnagel, 1766): 1 spec., Canaraua Fetii, Dobruja, Romania, August 7, 1992, leg. L. S.

Charanyca (Rusina) ferruginea (Esper, 1785): 1 spec., Cheile Tisitei, Mt. Vrancei, Romania, July 2, 1997, leg. L.S,; 1
spec., Chelle Tisitei, Mt. Vrancel, Romania, July 1, 1997, leg. L. S.

Charanyca (Charanyca) trigrammica (Hufnagel, 1766): 1 spec., Cheile Tisitel, Mt. Vrancel, Romania, July 2, 1997,
leg. L.S.; 1 spec.,Canaraua Fetii, Dobruja, Romania, 26.V.1997, leg. L. S.

Hoplodrina ambigua (Denis & Schiffermiiller, 1775): 1 spec., Sacele, Brasov, Romania, 1.X.1990, leg. L. S.; 1 spec.,
Pasarea Forest, Bucuresti, Romania, July 21, 1997, leg. L. S.

Hoplodrina blanda (Denis & Schiffermdiller, 1775): 1 spec., Sacele, Brasov, Romania, 30.V11.1997, leg. L. S.; 1 spec.,
Pasirea Forest, Bucuresti, Romania, July 21, 1997, leg. L. S.

Hoplodrina pfeifferi (Boursin, 1932): 3 specs.,Boyali — Urgup, Kayseri, Turkey, July 2-3, 1993, leg. L. S.

Hoplodrina octogenaria (Goeze, 1781): 1 spec., Canaraua Fetii, Dobruja, Romania, 26.VV.1997, leg. L. S.

Tribe Dypterygiini
Olivenebula subsericata (Herrich-Schéffer, 1861):1 spec., Galilea, Afula, Israel, September, 1998, leg. L. S.
Trachea atriplicis (Linnaeus, 1758): 1 spec., Pasarea Forest, Bucuresti, Romania, July 21, 1997, leg. L. S.

Tribe Elaphriini
Elaphria venustula (HUbner, 1790): 1 spec., Canaraua Fetii, Dobruja, Romania, 26.V.1997, leg. L. S.; 1 spec., Canaraua
Fetii, Dobruja, Romania, 24.V.1997, leg. L. S.

Tribe Eriopygini
Lasionycta imbecilla (Fabricius, 1794): 1 spec., Sarican, Acri, Turkey, June 26, 1993, leg. L. S.; 1 spec., Sarican, Acri,
Turkey, June 27, 1993, leg. L. S.

Tribe Hadenini

Anarta (Calocestra) trifolii (Hufnagel, 1766): 1 spec., Canaraua Fetii, Dobruja, Romania, 25.V.1997, leg. L. S.; 1 spec.,
Periprava, Danube Delta, Romania, September 1, 1997, leg. L. S.

Calocestra mendax (Staudinger, 1879): 2 specs., Halfeti, Urfa, Turkey, 22.1V.1990, leg. B.H., G.R.; 2 specs., Camlibel,
Tokat, Turkey, 24-25.V1.1993, leg. L. S.; 1 spec., Dutozu, Ankara, Turkey, June 24-25, 1993, leg. L. S.

Conisania (Luteohadena) luteago (Denis & Schiffermuller, 1775): 1 spec., Sarican, Acri, Turkey, June 25, 1993, leg. L.
S.; 2 specs., Sarican, Acri, Turkey, June 27, 1993, leg. L. S.

Hadena (Hadena) albimacula (Borkhausen, 1792): 1 spec., Camildere, Ankara, Turkey, June 21, 1995, leg. L. S,; 2
specs., Sarican, Acri, Turkey, June 27, 1993, leg. L. S.; 4 specs., Sarican, Acri, Turkey, June 25, 1993, leg. L. S.

Hadena (Hadena) bicruris (Hufnagel, 1766): 1 spec., Branesti, Bucuresti, Romania, August 2, 1997, leg. L. S.

Hadena (Anepia) christophi (Mdschler, 1862): 1 spec., Sarican, Acri, Turkey, June 27, 1995, leg. L. S.; 1 spec., Sarican,
Acri, Turkey, June 25, 1995, leg. L. S.

Hadena (Hadena) confusa (Hufnagel, 1766): 1 spec., Canaraua Fetii, Dobruja, Romania, May 19, 1996, leg. L. S.; 1
spec., Canaraua Fetii, Dobruja, Romania, May 23-26, 1996, leg. L. S.

Hadena (Hadena) gueneei (Staudinger, 1901): Sarican, Acri, Turkey, June 27, 1993, leg. L. S.

Hadena (Anepia) perplexa (Denis & Schiffermiller, 1775): 1 spec., Sarican, Acri, Turkey, June 26, 1993, leg. L. S.; 3
specs., Sarican, Acri, Turkey, June 27, 1993, leg. L. S.; 2 specs., Camlibel, Tokat, Turkey, June 29, 1993, leg. L.
S.; 1 spec., Sarican, Acri, Turkey, June 26, 1995, leg. L. S.
Hadena (Maschukia) pumila (Staudinger, 1879): 4 specs., Sarican, Acri, Turkey, June 25, 1993, leg. L. S.; 1 spec,,
Sarican, Acri, Turkey, June 26, 1993, leg. L. S.; 1 spec., Camlibel, Tokat, Turkey, June 29, 1993, leg. L. S.
Hadena (Pinkericola) tephroleuca (Boisduval, 1833): 1 spec., Sarican, Acri, Turkey, June 26, 1993, leg. L. S.; 3 specs,,
Sarican, Acri, Turkey, June 25, 1993, leg. L. S.; 1 spec., Sarican, Acri, Turkey, June 27, 1993, leg. L. S.; 1 spec.,
Boyali — Urgup, Kayseri, Turkey, July 2-3, 1993, leg. L. S.

Hadula furca (Eversmann, 1852): 1 spec., 64 km V Erdenecant, Bulgan aimak, Mongolia, May 23-24, 1990, leg. G. F.,
M.H.,L.P,G R

Hecatena bicolorata (Hufnagel, 1766): 1 spec., Sarican, Acri, Turkey, June 26, 1993, leg. L. S.

Lacanobia (Diataraxia) blenna (HUbner, 1824): 1 spec., Canaraua Fetii, Dobruja, Romania, July 8, 1994, leg. L. S.

Lacanobia (Diataraxia) praedita (Hubner, 1813): 1 spec., Letea Forest, the Danube Delta, Romania, July 12, 1991, leg.
L.S

Lacanobia (Diataraxia) splendens (Hubner, 1808): 1 spec., Periprava, the Danube Delta, Romania, September 1, 1997,
leg. L. S.
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Lacanobia (Lacanobia) w-latinum (Hufnagel, 1766): 1 spec., Sacele, Brasov, Romania, June 16, 1994, leg. L. S;; 1
spec., Sacele, Brasov, Romania, June 15, 1997, leg. L. S.

Melanchra persicariae (Linnaeus, 1761): 1 spec., Tisitel Gorges, Vrancea Mt., Romania, July 2, 1997, leg. L. S.

Pachetra sagittigera (Hufnagel, 1766): 4 specs., Kabakbasi Daglari, Karaman, Turkey, December 5, 1999, leg. L. S.; 1
spec., Boyali — Urgup, Nevsehir, Turkey, August 5, 1999, leg. L. S.; 2 specs., Camildere, Ankara, Turkey, June
21,1993, leg. L. S.

Polia serratilinea Ochsenheimer, 1816: 2 specs., Camlibel, Tokat, Turkey, June 29, 1993, leg. L. S.; 2 specs., Camlibel,
Tokat, Turkey, June 24-25, 1993, leg. L. S.; 1 spec., Sarican, Acari, Turkey, June 26, 1993, leg. L. S.

Sderidis (Dianthivora) implexa (Hubner, 1809): 3 specs., Sereflicochisar, Tuz Golu, Turkey, April5, 1999, leg. L. S.

Sderidis (Heliophobus) reticulata (Goeze, 1781): 3 specs., Sarican, Acri, Turkey, , June 25, 1993, leg. L. S.; 2 specs.,,
Sarican, Acri, Turkey, June 27, 1993, leg. L. S.; 1 spec., Sarican, Acri, Turkey, June 26, 1993, leg. L. S.; 1 spec.,
Sarican, Acri, Turkey, June 26, 1995, leg. L. S.

Sderidis (Aneda) rivularis (Fabricius, 1775): 1 spec., Sacele, Brasov, Romania, August 1, 1994, leg. L. S.

Tribe Leucaniini
Mythimna (Sablia) alopecuri (Boisduval, 1840): 2 specs., Halfeti, Urfa, Turkey, April 15-18, 1990, leg. B. H., G.
Mythimna (Mythimna) impura (Hibner, 1808): 1 spec., Branesti, Bucuresti, Romania, August 9, 1997, leg. L. S.
Mythimna (Mythimna) pallens (Linnaeus, 1758): 2 specs., Branesti, Bucuresti, Romania, August 9, 1997, leg. L. S.
Mythimna (Mythimna) straminea (Treitschke, 1825): 1 spec., Periprava, the Danube Ddlta, Romania, July 7, 1996, leg. L. S.
Mythimna (Mythimna) vitellina (Hibner, 1808): 1 spec., Akdacmadeni, Sivas, Turkey, June 23, 1993, leg. L. S,; 1 spec,
Camildere, Ankara, Turkey, June 21, 1993, leg. L. S,; 1 spec., Pinarbas, Kayseri, Turkey, July 1-2, 1993, leg. L. S.

Tribe Noctuini

Actebia (Ledereragrotis) difficilis (Erschoff, 1887): 1 spec., Erdenecant, Bulgan aimak, Mongolia, July 8, 1988, leg. L. S.

Agrotis bigramma (Esper, 1790): 1 spec., Periprava, the Danube Delta, Romania, September 8, 1996, leg. L. S.

Agrotis clavis (Hufnagel, 1766): 1 spec., Lepsa, Vrancea, Romania, July 1-2, 1997, leg. L. S.; 1 spec., Cheile Tisitei,
Mt. Vrancei, Romania, 3.VI11.1997, leg. L.S.; 1 spec., Lepsa, Vrancea, Romania, June 27-29, 1997, leg. L. S.

Agrotis desertorum (Boisduval, 1840): 3 specs., Gurun, Sivas, June 30, 1993, leg. L. S; 1 spec., Camlidere, Ankara,
Turkey, June 22, 1993, leg. L. S;; 1 spec., Camlibel, Tokat, Turkey, June 29, 1993, leg. L. S,; 6 specs,,
Sereflicochisar, Tuz Golu, Turkey, May 5, 1999, leg. L S.; 6 specs., Sereflicochisar, TuzGolu, Turkey, May 5,
1999, leg. L. S.; 1 spec., Curuni, Sivas, Turkey, June 30, leg. L. S.; 1 spec., Dutozu Kojum, Ankara, Turkey,
June 22, 1995, leg. L. S.

Agrotis exclamationis (Linnaeus, 1758): 1 spec., Akdacmadeni, Sivas, Turkey, June 23, 1993, leg. L. S.; 1 spec.,
Sarican, Acri, Turkey, June 27, 1993, leg. L. S.; 1 spec., Cutuza, Ankara, Turkey, June 22, 1993, leg. L. S.
Agrotis ipsilon (Hufnagel, 1766): 1 spec., Dutozu, Ankara, Turkey, May 7, 1993, leg. L. S.; 1 spec., Boyali — Urgup,

Kayseri, Turkey, July 2-3, 1993, leg. L. S.

Agrotis scruposa (Draudt, 1936): 1 spec., Sarican, Acri, Turkey, June 27, 1993, leg. L. S; 1 spec., Camlidere, Ankara,
Turkey, June 22, 1993, leg. L. S.;1 spec., Dutozu, Ankara, Turkey, June 22, 1993, leg. L. S,; 1 spec., Boyali-
Urcup, Kayseri, Turkey, July 2-3, 1993, leg. L. S.; 1 spec., Dutozu, Ankara, Turkey, May 7, 1995, leg. L. S.

Agrotis vedtigialis (Hufnagel, 1766): 4 specs., Periprava, the Danube Delta, Romania, June 9, 1996, leg. L. S,; 1 spec,,
Periprava, the Danube Delta, Romania, August 29, 1997, leg. L. S.; 6 specs,, Periprava, the Danube Delta, Romania,
August 30, 1997, leg. L. S.; 2 specs., Periprava, the Danube Delta, Romania, September 1, 1997, leg. L. S.

Axylia putris (Linnaeus, 1761): 1 spec., Canaraua Fetii, Dobruja, Romania, May 23, 1997, leg. L. S.

Ceradtis leucographa (Denis & Schiffermiller, 1775): 1 spec., Timisu de Jos, Brasov, Romania, May 15-20, 1997, leg. L. S.

Cerastis rubricosa (Denis & Schiffermiiller, 1775): 1 spec., Tarlungeni, Brasov, Romania, May 18, 1997, leg. L. S,; 1
spec., Sicele, Brasov, Romania, April 29, 1991, leg. L. S.

Chersotis fimbriola (Esper, 1803): 1 spec., Dutozu Koju, Ankara, Turkey, July 5, 1995, leg. L. S,; 5 specs., Dutozu, Ankara,
Turkey, May 7, 1993, leg. L. S,; 1 spec., Dutozu, Ankara, Turkey, June 22, 1993, leg. L. S.;1 spec., Gurun, Sivas,
Turkey, June 30, 1993, leg. L. S.; 1 spec., Sreflikochisar, Ankara, Turkey, July 4-5, 1993, leg. L. S.

Chersotis laeta (Rebel, 1904): 1 spec., Dutozu Kaoju, Ankara, Turkey, duly 5, 1995, leg. L. S.; 1 spec., Dutozu Koju, Ankara,
Turkey, June 23, 1995, leg. L. S.; 3 specs,, Dutozu, Ankara, Turkey, 07.VV.1993, leg. L. S; 1 spec., Dutozu, Ankara,
Turkey, June 22, 1993, leg. L. S.; 4 specs,, Ziyaret Gecidi, Sivas, Turkey, July 13-14, 1990, leg. L. S.

Chersotisrectangula (Denis & Schiffermiller, 1775): 1 spec., Sicele, Bragov, Romania, June 25, 1996, leg. L. S.

Dichagyris (Dichagyris) celebrata (Alphéraky, 1897): 2 specs., Dutozu, Sreflikochisar, Ankara, Turkey, July 4-5, 1993,
leg. L. S.

Dichagyris (Dichagyris) erubescens (Staudinger, 1892): 1 spec., Dutozu, Ankara, Turkey, June 22, 1993, leg. L. S,; 1
spec., Sarican, Acri, Turkey, June 27, 1993, leg. L. S.

Dichagyris (Albocosta) flammatra (Denis & Schiffermiiller, 1775): 2 specs., Mazandaran, Acbrachi, Iran, 05.1.2000, leg. I. J,,
1 spec., Mazandaran, Acbrachi, Iran, April 24-25, 2000, leg. I. J. (MATOV et d., 2008, SEKHON, 2015).

Dichagyris (Dichagyris) flavina (Herrich-Schéffer, 1852): 1 spec., Camlibel, Tokat, Turkey, June 24-25, 1993, leg. L.
S.; 1 spec., Dutozu, Ankara, Turkey, June 22, 1993, leg. L. S.; 1 spec., Dutozu, Ankara, Turkey, 7.V.1993, leg.
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L. S;; 2 specs., Camlibel, Tokat, Turkey, June 29, 1993, leg. L. S.; 1 spec., Akdacmadeni, Sivas, Turkey, June
23,1993, leg. L. S; 1 spec., Halfeti, Urfa, Turkey, April 28, 1989, leg. L. S.

Dichagyris (Dichagyris) forcipula subsp. amasicola (Kovécs, 1980): 4 specs., Boyali — Urgup, Kayseri, Turkey, 2- July
3, 1993, leg. L. S.; 1 spec.; 2 specs,, Dutozu, Ankara, Turkey, June 22, 1993, leg. L. S.; 4 specs., Dutozu,
Ankara, Turkey, May 7, 1993, leg. L. S.

Dichagyris (Dichagyris) gracilis (Dufay, 1983): 1 spec., Curuni, Sivas, Turkey, June 30, 1995, leg. L. S.; 1 spec.,
Camlibel, Tokat, Turkey, June 29, 1995, leg. L. S.; 1 spec., Dutozu, Ankara, Turkey, June 22, 1993, leg. L. S.

Dichagyris (Dichagyris) melanura (Kollar, 1846): 1 spec., Gurun, Sivas, Turkey, June 30, 1993, leg. L. S.

Dichagyris (Dichagyris) nigrescens (Hofner, 1888): 3 specs., Boyali — Urgup, Kayseri, Turkey, July 2-3, 1993, leg.
L.S,; 1 spec., Boyali — Urgup, Kayseri, Turkey, April 7, 1993, leg. L. S.; 2 specs., Dutozu, Ankara, Turkey, June
22,1993, leg. L. S.; 2 specs., Dutozu , Ankara, Turkey, May 7, 1993, leg. L. S,;

Dichagyris (Dichagyris) renigera (HUbner, 1808): 1 spec., Sarican, Acri, Turkey, June 26, 1993, leg. L. S.; 1 spec,,
Buyuk Agri Dagi, Agri, Turkey, April 6, 1989, leg. Podlussany; 1 spec., Boyai — Urgup, Kayseri, Turkey, July
2-3,1993, leg. L. S; 1 spec., Canaraua Fetii, Dobruja, Romania, June 1, 1995, leg. L. S.

Dichagyris (Dichagyris) signifera (Denis & Schiffermiller, 1775): 4 specs., Boyali — Urgup, Kayseri, Turkey, July 2-3,
1993, leg. L. S.

Eugnorisma kurdistana Hacker, Kuhna & Gross, 1986: 1 spec., Sarican, Acri, Turkey, June 26, 1993, leg. L. S.

Euxoa (Euxoa) conspicua (Hibner, 1824): 3 specs.,Boyali — Urgup, Kayseri, Turkey, July 2-3, 1993, leg. L. S.; 1 spec.,
W. Curun, Sivas, Turkey, June 30, 1993, leg. L. S.; 1 spec., N. Sreflikochisar, Ankara, Turkey, July 4-5, 1993,
leg. L. S.

Euxoa decorans (Staudinger, 1896): 1 spec., Bungin Davaa, Govi Altayaimak, Mongolia, May 8, 1988, leg. P. & V.

Euxoa homicida (Staudinger, 1900): 2 specs., Boyali — Urgup, Kayseri, Turkey, July 2-3, 1993, leg. L. S,; 1 spec,,
Camildere, Ankara, Turkey, June 21, 1993, leg. L. S.; 1 spec., Akdacmadeni, Sivas, Turkey, June 23, 1993, leg.
L. S,; 1 spec., Camlibel, Tokat, Turkey, June 29, 1993, leg. L. S.; 2 specs., Dutozu, Ankara, Turkey, June 22,
1993, leg. L. S.; 2 specs., Dutozu Koju, Ankara, Turkey, June 22, 1995, leg. L. S.

Euxoa (Pleonectopoda) hilaris (Freyer, 1838): 1 spec., Gurun, Sivas, June 30, 1993, leg. L. S; 1 spec., Cutuza, Ankara,
Turkey, June 22, 1993, leg. L. S.; 1 spec., Sreflikochisar, Ankara, Turkey, July 4-5, 1993, leg. L. S.; 1 spec.,
Dutozu, Ankara, Turkey, March 7, 1993, leg. L. S.

Euxoa (Euxoa) segnilis (Duponchel, 1837): 1 spec., Periprava, the Danube Delta, Romania, August 31, 1997, leg. L. S.;
1 spec., Periprava, the Danube Delta, Romania, August 7, 1996, leg. L. S.

Euxoa (Euxoa) tritici (Linnaeus, 1761): 2 specs., Maliuc, Danube Delta, Romania, July 18, 1997, leg. L. S.; 1 spec,,
Periprava, the Danube Delta, Romania, August 29, 1997, leg. L. S.

Eugraphe sigma (Denis & Schiffermller, 1775): 1 spec., Tisitei Gorges, Vrancea Mt., Romania, July 2, 1997, leg. L.
S.; 2 specs,, Tisitel Gorges, Vrancea Mt., Romania, July 3, 1997, leg. L. S.

Noctua interposita (Hubner, 1790): 1 spec., Mako-Tarnovo, Bulgaria, July 6-7, 1993, leg. L. S.; 1 spec., Camlibel,
Tokat, Turkey, June 29, 1993, leg. L. S.; 2 specs., Dushak, Kopet-Dagh Mts, Turkmenistan, August 11-12, 1992,
leg. L. S.

Rhyacia simulans (Hufnagel, 1766): 1 spec., Sereflicochisar, Tuz Golu, Turkey, May 5, 1999, leg. L. S.; 3 specs,,
Kabakbasi Daglari, Karaman, Turkey, December 5, 1999, leg. L. S.

Rhyacia simulans (Hufnagel, 1766): 1 spec., Sereflicochisar, Tuz Golu, Turkey, May 5, 1999, leg. L. S.; 3 specs,,
Kabakbasi Daglari, Karaman, Turkey, December 5, 1999, leg. L. S.

Xestia (Megasema) c-nigrum (Linnaeus, 1758): 1 spec., Timisu de Jos, Brasov, Romania, July 5-10, 1996, leg. L. S;; 1
spec., Canaraua Fetii, Dobruja, Romania, May 23-26, 1997, leg. L. S.

Xestia (Megasema) triangulum (Hufnagel, 1766): 1 spec., Lepsa, Vrancea, Romania, June 27-29, 1997, leg. L. S.

Tribe Orthosiini
Dioszeghyana schmidti (Didszeghy, 1935): 2specs., Mt. Bukk, Eger, Hungary, April 30, 1997, leg. G. S.
Egira anatolica (M. Hering, 1933): 5 specs., Sarican, Acri, Turkey, June 25, 1993, leg. L. S.
Orthosia (Monima) cerasi (Fabricius, 1775): 2 specs., Timisu de Jos, Brasov, Romania, May 16, 1997, leg. L. S.
Orthosia (Semiophora) gothica (Linnaeus, 1758): 3 specs., Timisu de Jos, Brasov, Romania, May 15-20, 1997, leg. L. S.
Orthosia (Orthosia) incerta (Hufnagel, 1766): 1 spec., Sicele, Brasov, Romania, April 6, 1992, leg. L. S.; 1 spec.,
Timisu de Jos, Brasov, Romania, May 6, 1997, leg. L. S.; 1 spec., Timisu de Jos, Brasov, Romania, May 15-20,
1997, leg. L. S.

Tribe Phlogophorini
Auchmis peterseni (Christoph, 1887): 1 spec., Kurkulab, Kopet Dagh, Turkmenistan, April 19, 1993, leg. M. H., G. L.,
A. P; 2 specs., Piscal'e, Khoranan, Iran, April 29-30, 2000, leg. |. J. (MATOV et a., 2008, SEKHON, 2015).
Euplexia lucipara (Linnaeus, 1758): 1 spec., Tisitel Gorges, Vrancea Mt., Romania, July 2, 1997, leg. L. S,; 1 spec.,
Lepsa, Vrancea, Romania, July 1-2, 1997, leg. L. S.
Phlogophora meticulosa (Linnaeus, 1758): 1 spec., Timisu de Jos, Brasov, Romania, June 9, 1997, leg. L. S.; 1 spec.,
Sacele, Brasov, Romania, October 6, 1997, leg. L. S.
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Phlogophora scita (Hubner, 1790): 1 spec., Cheile Bicazului, Harghita, Romania, August 3, 1996, leg. L. S.; 1 spec.,
Bélea, Fagaras Mts., Romania, July 24, 1994, leg. L. S.

Tribe Prodeniini
Soodoptera litura (Fabricius, 1775): 1 spec., Galilea, Afula, Israel, August 1998, leg. L. S; 1 spec., Galilea, Afula,
Israel, 1999, leg. L. S;;
Soodoptera exigua (Hbner, 1808): 1 spec., Dutozu Koyu, Ankara, Turkey, March 7, 1993, leg. L. S.

Tribe Pseudeustrotiini
Pseudeustrotia candidula (Denis & Schiffermiiller, 1775): 1 spec., Maliuc, the Danube Delta, Romania, July 19, 1997,
leg. L. S.; 1 spec., Canaraua Fetii, Dobruja, Romania, August 9, 1992, leg. L.S.; 1 spec., Canaraua Fetii,
Dobruja, Romania, May 25, 1997, leg. L. S.

Tribe Tholerini
Cerapteryx graminis (Linnaeus, 1758): 1 spec., Cupas, Lacul Rosu, Romania, August 8, 1981, leg. L. S.

Tribe Xylenini

Agrochola (Sunira) circellaris (Hufnagel, 1766): 1 spec., Timisu de Jos, Brasov, Romania, October 30, 1996, leg. L. S.

Apterogenumypsillon (Denis & Schiffermuller, 1775): 1 spec., Sicele, Brasov, Romania, July 4, 1993, leg. L. S.

Conistra (Conistra) vaccinii (Linnaeus, 1761): 2 specs., Timisu de Jos, Brasov, Romania, May 12, 1997, leg. L. S; 1
spec., Timisu de Jos, Brasov, Romania, May 16, 1997, leg. L. S.

Cosmia (Umia) affinis (Linnaeus, 1767): 1 spec., Canaraua Fetii, Dobruja, Romania, September 21, 1991, leg. L. S.

Cosmia (Nemus) pyralina (Denis & Schiffermiller, 1775): 1 spec., Comana Forest, Bucuresti, Romania, July 12,.1997,
leg. L. S.

Cosmia (Calymnia) trapezina (Linnaeus, 1758): 1 spec., Sicele, Brasov, Romania, August 10, 1997, leg. L. S.; 1 spec.,
Pasarea Forest, Bucuresti, Romania, July 21, 1997, leg. L. S.

Dichonia convergens (Denis & Schiffermiller, 1775): 1 spec., Calimanesti, Romania, October 21, 1994, leg. L. S.

Dicycla oo (Linnaeus 1758): 4 specs., Dutozu Koyu, Ankara, Turkey, June 22, 1995, leg. L. S.; 1 spec., Dutozu Koyu,
Ankara, Turkey, May 7, 1995, leg. L. S.; 1 spec., Boyali — Urgup, Kayseri, Turkey, July 2-3, 1995, leg. L. S; 2
specs., Dutozu Koyu, Ankara, Turkey, March 7, 1993, leg. L. S.; 2 specs., Dutozu Koyu, Ankara, Turkey, June
23,1993, leg. L. S.; 1 spec., Dutozu Koyu, Ankara, Turkey, February 6, 1993, leg. L. S.; 3 specs., Dutozu Koyu,
Ankara, Turkey, June 22, 1993, leg. L. S.

Enargia paleacea (Esper, 1788): 1 spec., Timisu de Jos, Brasov, Romania, September 26, 1992, leg. L. S.

I pimorpha retusa (Linnaeus, 1761): 1 spec., Sacele, Brasov, Romania, July 27, 1996, leg. L. S.

Jodia croceago (Denis & Schiffermiiller, 1775): 1 spec., Dutozu Koyu, Ankara, Turkey, February 5, 1999, leg. L. S;; 1
spec., Ayazin Koyu, Afyon, Turkey, May 13,1999, leg. L. S.

Mesogona oxalina (Hubner, 1803): 1 spec., Zizin, Brasov, Romania, September 19, 1985, leg. L. S.

Polymixis colluta (Draudt, 1934): 1 spec., Arap-Ata, Kopet-Dagh Mts, Turkmenistan, August 10, 1991, leg. A. P, L.
R.,Z.V.

Polymixis (Polymixis) polymita (Linnaeus, 1761): 1 spec., Sicele, Brasov, Romania August 23, 1991, leg. L. S.

Polymixis (Polymixis) rufocincta (Geyer, 1828): 1 spec., Canaraua Fetii, Dobruja, Romania, October 18, 1996, leg. L. S.

Tiliacea aurago (Denis & Schiffermiller, 1775): 1 spec., Zizin, Brasov, Romania September 29, 1979, leg. L. S,;

Xanthia (Cirrhia) icteritia (Hufnagel, 1766): 1 spec., Canaraua Fetii, Dobruja, Romania, October 7, 1990, leg. L. S.; 1
spec., Racos, Brasov, Romania, May 10, 1992, leg. L. S.

Subfamily Oncocnemidinae

Behounekia freyeri (Frivaldszky, 1835): 3 specs., Kara Dag, Karaman, Turkey, November 5, 1999, leg. L. S.; 2 specs,,
Sereflicochisar, Tuz Golu, Turkey, May 5, 1999, leg. L. S.

Calophasia lunula (Hufnagel, 1766): 2 specs., Camlidere, Ankara, Turkey, June 21, 1993, leg. L. S.

Calophasia opalina (Esper, 1793): 1 spec., Canaraua Fetii, Dobruja, Romania, July 29, 1990, leg. L. S.

Calliergisramosa (Esper, 1786): 1 spec., Lepsa, Vrancea, Romania, July 1-2, 1997, leg. L. S.

Cleonymia (Serryvania) opposita (Lederer, 1870): 3 specs., Sereflicochisar, Tuz Golu, Turkey, May 5, 1999, leg. L. S;; 2
specs., Araci Cdltikci, Ankara, Turkey, March 5, 1999, leg. L. S.; 2 specs,, Halfeti, Urfa, Turkey, April 15-18, .1990,
leg.B.H.,G. R.

Cleonymia (Cleonymia) baetica (Rambur, 1837): 2 specs., Halfeti, Urfa, Turkey, April 20-24, 1990, leg. B.H., G. R,; 1
spec., Camlibel, Tokat, Turkey, June 24-25, 1993, leg. L. S.; 1 spec., Gurun, Sivas, Turkey, June 24-25, 1993,
leg. L. S.

Leucochlaena (Leucochlaena) muscosa (Staudinger, 1892): 1 spec., Malatya, Turkey, September 20-22, 1989, leg.
ZV. G R

Metal opha gloriosa Staudinger, 1892: 1 spec., Sereflicochisar, Tuz Golu, Turkey, April 5, 1999, leg. L. S.
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Omphalophana antirrhinii (Hubner, 1803): 1 spec., Curuni, Sivas, Turkey, June 30, 1995, leg. L. S.; 1 spec., Camlibel,
Tokat, Turkey, June 24-25, 1995, leg. L. S.; 1 spec., Sereflicochisar, Tuz Golu, Turkey, 05.V.1999, leg. L. S; 1
spec., Ayazin Koyu, Afyon, Turkey, May 13, 1999, leg. L. S.

Omphalophana durnalayana Osthelder, 1933: 1 spec., Sarican Tahir, Acri, Turkey, June 26, 1995, leg. L. S.; 1 spec.,
Sarican Tahir, Acri, Turkey, June 27, 1995, leg. L. S.

Teinoptera olivina (Herrich-Schaffer, 1852): 5 specs., Camlibel, Tokat, Turkey, June 29, 1993, leg. L. S;; 1 spec.,
Camlibel, Tokat, Turkey, June 24-25, 1993, leg. L. S.

Subfamily Pantheinae
Colocasia coryli (Linnaeus, 1758): 1 spec., Timisu de Jos, Brasov, Romania, June 7, 1997, leg. L. S.; 1 spec., Sangeorz,
Mures, Romania, July 11, 1985, leg. L. S.
Panthea coenobita (Esper, 1785): 1 spec., Lepsa, Vrancea, Romania, July 1-2, 1997, leg. L. S,; 1 spec., Tisitei Gorges,
Vrancea Mt., Romania, 27-28.V1.1997, leg. L. S.
Subfamily Plusiinae

Tribe Abrostolini
Abrostola asclepiadis (Denis & Schiffermiller, 1775): 1 spec., Pasirea Forest, Bucuresti, Romania, August 1, 1997,
leg. L. S,; 1 spec., Comana Forest, Bucuresti, Romania, July 12, 1997, leg. L. S.; 1 spec., Pasirea Forest,
Bucuresti, Romania, August 8, 1997, leg. L. S.

Tribe Argyrogrammatini
Trichoplusia ni (Hubner, 1803): 1 spec., Boyali — Urgup, Kayseri, Turkey, July 2-3, 1993, leg. L. S.

Tribe Plusiini

Autographa jota (Linnaeus, 1758): 1 spec., Lepsa, Vrancea, Romania, July 1-2, 1997, leg. L. S.; 1 spec., Tisitei Gorges,
Vrancea Mt., Romania, July 2, 1997, leg. L. S,; 1 spec., Timisu de Jos, Brasov, 5-10.1X.2002, leg. L. S;;

Autographa pulchrina (Haworth, 1809): 1 spec., Tisitei Gorges, Vrancea Mt., Romania, July 3, 1997, leg. L. S.; 1 spec.,
Valcele, Covasna, Romania, June 19, 1997, leg. L. S.

Cornutiplusia circumflexa (Linnaeus, 1767): 1 spec., Curun, Sivas, Turkey, June 30, 1993, leg. L. S.

Diachrysia stenochrysis (Warren, 1913): 2 specs., Bicaz Gorges, Harghita, Romania, August 3, 1996, leg. L. S.

Euchalcia emichi (Rogenhofer & Mann, 1873): 4 specs., Ayazin Koyu, Afyon, Turkey, May 13, 1999, leg. L. S.; 2
specs., Kara Dag, Karaman, Turkey, November 5, 1999, leg. L. S.; 1 spec., Sarican Tahir, Acri, Turkey, June 26,
1995, leg. L. S.

Euchalcia viridis (Staudinger, 1901): 2 specs., Kara Dag, Karaman, Turkey, November 5, 1999, leg. L. S.; 1 spec,,
Sarican Tahir, Acri, Turkey, June 26, 1995, leg. L. S.

Macdunnoughia confusa (Stephens, 1850): 1 spec., Pasirea Forest, Bucuresti, Romania, August 1, 1997, leg. L. S.

Plusia festucae (Linnaeus, 1758): 1 spec., C.A. Rosetti, the Danube Delta, Romania, July 20, 1987, leg. L. S.

Syngrapha ain (Hochenwarth, 1785): 1 spec., Schnaistal, Vinschgau, Italia, July 28, 1990, leg. M. S.

Syngrapha interrogationis (Linnaeus, 1758): 1 spec., Bllea, Mt. Fagaras, Romania, July 24, 1994, leg. L. S.

CONCLUSIONS

The Scientific Heritage of Natural Sciences Museum Complex Galati holds a rich and valuable ‘Levente
Szekely' collection of Noctuidae. By cataloguing this collections we offer to al specidlists in the area a valuable
material that can be used both for systematic studies and fauna and zoogeography studies. For diversity and spread
knowledge of Lepidoptera fauna, and other groups of insects, specimens preserved in museum collections are clear
evidence of their presence in certain areas, and the study and publication of such data become a necessity.
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Perccottus glenii DYBOWSK, 1877 CONQUERS NEW WATERS. FIRST RECORD
IN A DANUBE TRIBUTARY FROM OLTENIA REGION, SOUTHERN ROMANIA

COVACIU-MARCOV Severus-Daniel, SAS KOVACS | stvan,
CUPSA Diana, FERENTI Séra

Abstract. Perccottus glenii, an invasive fish species, was identified in the autumn of 2015 in the small Balasan River, in the Danube
floodplain, southern Romania. It seems that, in this region, P. glenii left the Danube and started to colonize its tributaries, spreading
upstream.

Keywor ds: invasive species, upstream distribution, Danube floodplain.

Rezumat. Perccottus glenii Dybowski, 1877 ocupa noi teritorii. Prima semnalare intr-un afluent al Dunirii din
Oltenia, sudul Romaniei. Perccottus glenii, un peste invaziv, afost identificat Tn toamna anului 2015 in réaul Balasan, Tn bazinul
Dunirii, sudul Romaniel. Se pare ci Tn aceasta regiune P. glenii a depasit cursul Dunarii si a inceput si colonizeze afluentii acesteia,
raspandindu-se spre amonte.

Cuvinte cheie: specii invazive, distributie ih amonte, lunca Dunarii.

INTRODUCTION

Perccottus glenii is an invasive fish, which has colonized a large part of the Danube basin, starting from a
distribution centre in western Ukraine (see in: RESHETNIKQV, 2013). Alongside this, a new distribution centre has
recently been found in the Upper-Danube, in Germany (RESHETNIKOV & SCHLIEWEN, 2013; RESHETNIKOV &
KARYAGINA, 2015; NEHRING & STEINHOF, 2015). Situated in the Danube basin, Romania was not bypassed by
P. gdlenii, but the area occupied in this country is smaller than the one from the surrounding countries (e.g.
RESHETNIKQV, 2013). Until now, P. glenii was recorded in western and eastern Romania (NALBANT et al., 2004;
POPA et al., 2006; COPILAS-CIOCIANU & PARVULESCU, 2011; NASTASE, 2012; LUCA et a., 2014
COVACIU-MARCOQV et al., 2011). It seems to be absent from the Danube floodplain, athough it probably reached the
Danube Delta also along the river (RESHETNIKOV, 2013). Until now, in the Danube floodplain, P. glenii was
recorded in Bulgaria (JURAJDA et a., 2006; PEHLIVANOV et a., 2011), in Romania being mentioned only at
Drobeta Turnu-Severin (POPA et a., 2006) and in the Danube Delta (e.g. NASTASE, 2012). This note is a step in
filling this apparent gap in the species invasion range.

MATERIALSAND METHODS

In the begining of October 2015, we made a two day field study in Oltenia region from south-western
Romania. Our main objective was amphibians, but also other groups. To investigate the small watercourses we used a
round net with two meters metallic handle operated from the banks. As, in the last years in Romania, some unusual data
upon fish were obtained with this type of net (COVACIU-MARCOV et d., 2011; TELCEAN et a., 2014a, b; SAS
KOVACS et al., 2015), we gave attention also to fish not only to frogs we were searching for. The native fish captured
accidentally were released in their habitat immediately after they were determined.

RESULTS

On the 3 of October, 2015 we encountered a P. glenii population near Catane locality (43°54'55.10"N /
23°25'37.93"E), in the Balasan River, Oltenia region, southern Romania (Fig. 1). The Balasan River is a direct tributary
of the Danube, having maximum two meters width and clear water with fast flow. The aguatic vegetation is rich, with a
lot of reed on the banks. The river is surrounded by agricultural areas (Fig. 2). In the content of only 10 nets, we
captured six P. glenii individuals with a total length between 32 mm and 61 mm. Also, we captured 20 Proterorhinus
semilunaris (Heckel, 1837) individuals, one Rhodeus sericeus (Bloch, 1782), one Cobitis sp. and one juvenile cyprinid.
The native species were immediately released in the water. Among herpetofauna, Bombina bombina (Linnaeus, 1761),
Hyla arborea (Linnaeus, 1758), Pelophylax ridibundus (Pallas, 1771) and Natrix natrix (Linnaeus, 1758) were present.

DISCUSSION

The record of P. glenii at Catane extends the species known distribution range in the Danube tributaries from
Romania. It is aso its first mention in Oltenia inland waters, a region where the only previous record was in the
Danube, at Drobeta Turnu-Severin (POPA et al., 2006). In the Danube, P. glenii was also recorded in some localitiesin
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Bulgaria (JURAJDA et a., 2006; PEHLIVANQOV et d., 2011), the closest one from Catane being Lom (JURAJDA et
al., 2006), only 20 km far. The presence of P. glenii at Catane confirms the fact that this species uses the Danube only
as a distribution route, large rivers being not its favorable habitats (e.g. JURAJDA et al., 2006; RESHETNIKOV,
2013). Not only P. glenii identification on atributary, but the high number of the identified individuals suggests that the
species had colonized the waters directly connected to the Danube in Oltenia region a couple of years before our
findings. Thus, P. glenii spread into the small waters of the floodplain from the Danube.

B—lmRmn

POIANA MARE
[ ]

BULGARIA

Figure 1. — Distribution of P. glenii in Olteniaregion, Romania:
0 —old records from the Danube (JURAJDA et al., 2006); x - new record at Catane.

The fish community from Catane seems reduced both as species number and with two exceptions (P.
semilunaris and P. glenii), also as number of individuals. This is probably the effect of P. glenii, which also in other
regions in favorable habitats became dominant or even it is the only present fish (eg. KOSCO et a., 2003;
RECHULICZ et d., 2015). Although it was recorded that P. glenii can feed on P. semilunaris (KATI et al., 2015), at
Catane P. semilunaris seems the only species that was not affected by P. glenii. The length of P. glenii individuals from
Catane is close to the one of the individuals captured with the same method in south-western Romania, but their
numbersis higher (COVACIU-MARCOV et al., 2011).

The habitat from Catane corresponds with P. glenii demands, being a small watercourse, with rich aquatic
vegetation (e.g. JURAJDA et al., 2006; RESHETNIKOV, 2013; RECHULICZ et d., 2015). In such habitats, the
species was also captured in other areas with nets operated from the banks (RESHETNIKOV & KARYAGINA, 2015;
PUPINA et a., 2015). As there passed only 10 years between the record of P. glenii in the Danube at Lom (JURAJDA
et a., 2006) and its identification in the Balasan, it is clear that the species moves quickly in the watercourses of the
region. The high speed generally characterizes this species invasion, which is usually observed late in a colonized
watercourse (e.g. RESHETNIKOV, 2013). Thus, probably the situation from the Balasan had already repeated in
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southern Romania in other waters directly connected to the Danube, but in the absence of studies this fact is not known.
The high speed distribution of P. glenii and establishment of large populations will affect the biodiversity from the
Danube floodplain, like it had happened in other areas (e.g. RESHETNIKOV, 2003, 2013).
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THE ALPINE NEWT I chthyosaura alpestrisIN ALMAJ MOUNTAINS,
SOUTH-WESTERN ROMANIA —10 KM UPSTREAM THE DANUBE

CICORT-LUCACIU Alfred-Stefan, BONDAR Alexandra,
COVACIU-MARCOV Severus-Daniel

Abstract. In the spring of the year 2017, we have identified the alpine newt Ichthyosaura alpestris in Almaj Mountains from the Banat
Mountains, in south-western Romania, upstream Eselnita locality. This seems the first record for the region. |. alpestris was present in a
small aquatic habitat, at 462 m atitude, approximately 10 km upstream the Danube, in a region with numerous beech forests.

Keywords: distribution, amphibians, mountains, low altitude.

Rezumat. Tritonul de munte I chthyosaura alpestris in Muntii Almajului, sud-vestul Romaniei — 10 km Tn amonte de
Dundre. Tn primavara anului 2017 am identificat tritonul de munte | chthyosaura alpestris Tn Muntii Almajului din Muntii Banatului, in
sud-vestul Roméniei, Tn amonte de localitatea Eselnita. Aceasta pare prima semnalare a speciel Tn regiune. 1. alpestris a fost prezent ntr-
un habitat acvatic mic, la462 m dtitudine, la aproximativ 10 km Tn amonte de Dunare, intr-o regiune cu intinse paduri de fag.

Cuvinte cheie: distributie, amfibieni, munti, altitudine redusa.

INTRODUCTION

In the most recent update regarding the distribution of the amphibiansin Romania, five newt species were mentioned
in the country (COGALNICEANU et al., 2013). Among them, only one is distributed approximately in the entire country
(COGALNICEANU et d., 2013). The others have more narrow ecological demands and, as a consequence, more reduced
distribution ranges (FUHN, 1960; COGALNICEANU et al., 2000). Even if in the last 20 years in Romania numerous data
were accumulated on amphibian distribution, the information is biased between different regions of the country and between
species (COGALNICEANU e d., 2013). One of the newt species with relatively few records in Romania is Ichthyosaura
alpestris (Laurenti, 1768), a species with a distribution range limited to the Carpathian Mountains in the country
(COGALNICEANU et al., 2013). According to the older Romanian literature, the lowest distribution limit of the speciesin
the country was at 500 meters (FUHN, 1960; COGALNICEANU et d., 2000). Nevertheless, |. alpestris was identified at
extremey low dltitudes in the Romanian Western Carpathians, in the Apuseni and Poiana Rusci Mountains (COVACIU-
MARCOQV « d., 20093, 2010). Although its distribution is well known regardless the dtitude in the northern massifs of the
Romanian Western Carpathians, |. alpestris seems to be very rare in the southern massifs, in the Banat Mountains, region
where according to the recent update, there are only six records (COGALNICEANU et d., 2013). Five of them are in the
same massif (Semenic Mountains); the species seems to be completely absent from certain areas from the Banat Mountains
(COGALNICEANU ¢t d., 2013). This absence seems difficult to be accepted, because even if in the region only populations
with anormal atitudina limit should be present, the mountains where they seem to be absent are sometimes higher than 1000
m atitude (TUFESCU, 1986), s0 the species have no apparent reason for absence. Thus, this note mentions the presence of |.
alpestris in a massif from the southern part of the Romanian Western Carpathians, in which it has not been mentioned
previoudy.

MATERIAL AND METHODS

The fildwork was realized on April 1, 2017. We investigated the area situated upstream Eselnita locality, in the
western part of Mehedinti County. We made an approximately 20 km length transect in Almaj Mountains, following the
Eselnita River up to its higher area, at the limit between Mehedinti and Caras-Severin Counties. The valley is followed by
aforest road used aso by a surface coa mine situated on the top of Almaj Mountains. The newts were captured with a
round net fixed on along handle, a net used in other studies on newts (e.g. PABIJAN et ., 2009; BOGDAN et a., 2011,
2012). The newts were captured from aguatic habitats, some being photographed in an aquarium and immediately set free
intheir habitats.

RESULTS

|. alpestris was identified in Almaj Mountains, at approximately 10 km upstream Eselnita locality (Fig. 1), in
the area where the forest road started to ascend abruptly. Near the road, there is an artificial open area, with two
abandoned buildings, which probably served in the past to forestry purposes. Except these, the area is covered by large
forests, dominated by beech; the forests cover continuously the 10 km from the locality. Along the forest road there are
two ponds of approximately 2m? surfaces and 0.5 m water depth, surrounded by bulrush. In these wetlands, we
identified one |. alpestris male (Fig. 2), 8 males and 3 females of Lissotriton vulgaris (Linnaeus, 1758), tens of
Salamandra salamandra (Linnaeus, 1758) larvae, and some Rana dalmatina Bonaparte, 1839 and R. temporaria
Linnaeus, 1758 spawns. The habitat is situated at 462 m atitude.
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Figure 1. The distribution of |. alpestris: old records (Romania— COGALNICEANU et al., 2013; Serbia— VUKOV et al., 2013)
and the new record in southwestern Romania.
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Figure 2. |. alpestris male from the habitat upstream Eselnita (original).
DISCUSSIONS

According to the literature this is the first record of |. alpestris in Almij Mountains, at a distance of only
approximately 10 km upstream the Danube (COGALNICEANU et al., 2013). Also, this seems to be the first record of
the alpine newt in Mehedinti County (COGALNICEANU et al., 2013). The species has not been previously mentioned
in Almaj Mountains, but it was not recorded either on the Danube Gorge (FUHN, 1975; IFTIME, 2005; COVACIU-
MARCOQV et a., 2009b). East of the Timis-Cerna Corridor, in the Southern Romanian Carpathians, rather close to the
Danube, 1. alpestris was mentioned at Herculane Resort (FUHN, 1960), where it was not re-identified, even if
herpetological studies were performed in the area (SAHLEAN et a., 2008). However, it was recently recorded on the
Cernavalley area, at approximately 30 km upstream Herculane Resort (IFTIME, 2005). Moreover, the species seems to
be rare in the higher areas of the southern bank of the Danube, in Serbia (VUKQV et a., 2013). Thus, in Serbia, I.
alpestris was identified in the region only in asingle area, which is situated westwards of Eselnita area (VUKOV et d.,
2013). With dl that, the aspect of the Almaj Mountains higher areais advantageous for this species, and the small sized
aquatic habitats are characteristic to it (e.g. COVACIU-MARCOV et a., 2009a).
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Taking into account the large forests, characteristic for this species (e.g. NECAS et a., 1997; COVACIU-
MARCOV et a., 2009q), |. alpestris is probably more widespread in the region, especially because Almaj Mountains
have more than double of the altitude where it was recorded (TUFESCU, 1986). Probably, the absence of the previous
record of the species in the region is due to the lack of the studies on amphibians in Almaj Mountains, the
herpetological efforts being focused straight on the Danube Gorge area (COGALNICEANU et al., 2013), the high areas
of Almaj Mountains being ignored. This situation is probably due to the numerous southern fauna elements in the
Danube Gorge (e.g. FUHN, 1975; COVACIU-MARCOQV et al., 2009b), which probably were more interesting for the
herpetologists, than the higher areas of the neighboring mountains. Thus, probably the species is better represented in
the Banat Mountains, taking into account its abundance in the northern part of the Romanian Western Carpathians
(COVACIU-MARCOV et d., 20094, 2010).

The dtitude where the species was identified, even if is lower than its lower atitudinal limit previoudly indicated in
literature, is till close to this (FUHN, 1960; COGALNICEANU et a., 2000). Releasing any opinion about the lower
distribution limit of this species in AlImaj Mountains is difficult. Hence, in the Danube Gorge region and its surroundings,
many amphibians were recorded at lower atitude than anywhere in Romania (e.g. COVACIU-MARCOV et d., 2009b,
2017). The situation is aso vaid in the case of other groups, both plants and animals, the Danube Gorge being recognized for
along time as an area where many mountain species at unusualy low atitudes cohabitate with southern elements, which are
Stuated almogt at their northern distributional range limit (PASCOV SCHI, 1956). In the past mountain fish species descended
in the Cerna River down to its confluence with the Danube (BANARESCU et d., 1975). The fact that |. alpestris was not
identified at more reduced dtitudes does not mean that it lacks from the region, but just that it has not been found yet. The
Danube Gorge area is considered to be very harsh for newts, the very steep dopes here does not shelter the aquatic habitats
they require (COVACIU-MARCOV et d., 2009b), fact which has lead the very few records of newts in the region (eg.
COGALNICEANU et a., 2013). Anyway, our record shows the necessity for studies, which could establish the species
distribution range, not only in Almaj Mountains but also in the Banat Mountains, region with less data on newts than many
other regions of the country (COGALNICENAU et d., 2013).

In Western Europe, newts are considered in decline, which differs by the species (e.g. DENOEL, 2012). On the
contrary, in Romania, a country from Eastern Europe, even now there are discovered first record species for whole
geographic units. The extended forests in the area are advantageous for the alpine newts, which are characteristic for
this kind of habitats (e.g. COVACIU-MARCOV et d., 20094). Even if the region is still covered with large forests,
nevertheless there are numerous forest exploitations, which could threaten the habitats of this rare species. Our record
proves that even if many data were accumulated in the last period (COGALNICEANU et al., 2013), there are still gaps
in the knowledge about the distribution of this newt, considered a model species for the study of evolutionary processes
(seein: RECUERO et d., 2014).
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DONATION OF MONSIGNOR GABRIEL FOUCHER FROM THE ORNITHOLOGICAL
COLLECTION OF THE NATIONAL MUSEUM OF NATURAL HISTORY
"GRIGORE ANTIPA" IN BUCHAREST (ROMANIA)

PETRESCU Angela, RIDICHE Mirela Sabina, PETRESCU Ana-Maria

Abstract. Ornithological collection donated in 1913 by Abbot, later on Monsignor Gabriel Foucher to the National Museum of
Natural History from Bucharest, as it was known at that time, comprises 38 specimens, 37 species, 34 genus, 18 families from 9
orders. It was part of the exhibition of the Museum, in “Hilarie Mitrea” Hall of Exotic Birds, for about 100 years.

Keywords: Gabriel Foucher donation, ornithological collection, birds, Bucharest.

Rezumat. Donatia monsegnior Gabriel Foucher din colectia ornitologicia a M uzeului National de | storie Naturala
»Grigore Antipa” din Bucuresti (Roménia). Colectia ornitologici donati in 1913 de citre abatele Gabriel Foucher, Muzeului
National de Istorie Naturala din Bucuresti, ramasi necunoscuta foarte mult timp, este alcatuita din 38 de exemplare, care apartin la 37
de specii, 34 de genuri, 18 familii si 9 ordine. A fost expusi Tn sala de pasari exotice “Hilarie Mitrea” aproape 100 ani.

Cuvinte cheie: Gabriel Foucher, donatie, colectie ornitologica, pasari, Bucuresti.

INTRODUCTION

The ornithological collection of the "Grigore Antipa” National Museum of Natural History from Bucharest
comprises bird species from Palearctic, mainly from Romania and fewer specimens from world fauna, almost three
thousands. During time, these were acquired from different traders, scientists or received as small donations from
various personalities. “Willy & Schluter Sons’ and “Maison Deyrolle” are among the numerous speciaized firms in
providing museums with biological specimens.

In 1913, Abbot Gabriel Foucher donated to the National Museum of Natural History from Bucharest a small
collection which comprised birds, ethnographic objects and a crocodile from Buin Island. This small donation has not
been published before, therefore its donor remained unknown for along period of time (Pl. 1 D, E, H).

This study is an homage, which marks 150 years from the birth of two grandiose cultural and scientific personalities,
Grigore Antipa and Monsignor Gabriel Foucher, the founders of two important natura history museums, from Bucharest
(Zoology Museum, asit was known in 1913), now bearing its founder’ s name and from Bourges (founded in 1927).

MATERIAL AND METHODS

This study is based on documents regarding this donation from the Historical Archive of the " Grigore Antipa’
National Museum of Natural History: three letters signed by Abbot Foucher to Grigore Antipa, the lists made by the
museum’ s ornithologist, Robert Ritter von Dombrowski, and the inventory register of exotic birds (1912/2, 27-30 pp.).

We have verified the presence of the bird specimens in the scientific collection and we have updated their
scientific names according to the present nomenclature. In order not to create confusions, for those specimens we have
maintained the old name, which is present in the collection register book.

In the donation bird list, for each specimen, we mentioned: the scientific name, the author, as well as the
English and French vernacular names. The taxonomic list of the donation was made using several papers and websites
(SIBLEY & MONROE, 1990; DICKINSON, 2003; DICKINSON & CHRISTIDIS, 2014; CLEMENTS et d., 2016;
WOLTERS, 1975-1982; HILTY & BROWN, 1986; FRY et al., 1992; GRAY, 1855; PETERSON (1999); BURNS,
1997; BURNS et al., 2014; https://avibase.bsc-eoc.org; JOHNSGARD, 2009, for Thraupidae family; HILTY, 2011 for
Tangara genus, KLEIN et al., 2004, for Parulidae family; KLICKA et al., 2007, for Cardinelidae; del HOYO et. a,
1996, 2002 and 2004; The IUCN Red List of Threatened Species - BIRD LIFE INTERNATIONAL (2016) for Coua
cristata, Hypopyrrhus pyrohypogaster, Piranga rubra, Platycercus elegans, Pyrrhura calliptera, Sarothrurainsularis.

Used abbreviation: w. d. = without data; m = naturalized-mounted specimen; s=skin; & = mae; @ =female; sp. =
specimen; sps. = specimens; no. coll. = registration number in the collection; w. no. coll. = without number in the collection;
juv.=juvenile; ad. = adult.

RESULTSAND DISCUSSION

The entire bird species collection was received from France, in May 1913 and it numbered 38 pieces, which
were conserved as skins. Only 30 specimens had been prepared as naturalized-mounted pieces by Robert Ritter von
Dombrowski, ornithologist and curator of the vertebrate collection. Therefore it is probable that not the entire bird
donation was in a very good condition. Since 1913, Grigore Antipa has exhibited these specimens in the “Hilarie
Mitrea” Hall of Exotic Birds, for more than a century. After the modernization and reorganization of the Museum in
2011, these birds were deposited in the scientific collection.
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The studied material includes over 30 naturalized-mounted specimens, 3 skins and 5 other specimens, which
lost during time. Unfortunately, many of them have no collecting data.

Abbot Foucher or Monsignor Gabriel Foucher’s donation to the National Museum of Natural History from
Bucharest, later on the “Grigore Antipa’ National History Museum arrived on May 1913. On the 22" of May, The
Ministry of Cults and Public Instructions announced the Zoology Museum that a collection, registered as a donation,
had arrived on behalf of Abbot Foucher, curator of the collections of the Catholic Institute Museum from Paris. <Parmi
ces collections il y a une série d’'arme don’t se servent les habitants de I’ Archipel Salomon (Océanie) qu'il était
missionnaire en ces lieux: ensuite different oiseaux tropicaux de I’Amerique, de I’ Oceanie, etc.> (“Among these
collections, there is a series of weapons used by the inhabitants of Solomon Archipelago (Oceania), places where he
served as missionary, and aso different tropical species of birds from America and Oceanid’, engl. trangl.)
(MARINESCU & IONESCU, 1985). For many years, it was erroneously believed that Monsignor Gabriel Foucher had
visited the Museum. In the archives of the Museum, we have recorded three letters from Abbot Gabriel Foucher
addressed to the director of the Museum, dr. Grigore Antipa, documents which reveal that Grigore Antipa and his wife
Alina Antipa had visited the Catholic Institute from Paris, thus meeting the curator of the collections. From here we
deduct that Grigore and Alina Antipa may have visited, in 1912, the invertebrate exhibition organized in Bois de
Boulogne by Abbot Foucher and Prince Charles d’ Aremberg. Impressed by the collections he had visited, more
definitely, Grigore Antipa searched the opportunity to ask for Abbot Foucher’s support, by describing the Museum from
Bucharest and the necessity for collections. The enthusiasm he exhibited and also the sympathy which Foucher had for
him, determined the Monsignor to answer Antipa’ s request, by donating a small ethnographical collection and few birds
from the tropical region of America and Oceania. Foucher’s donation is mentioned in several papers regarding the
history of the Museum and that of the bird collection, where the donor is briefly noted as “abbé Foucher”, therefore
remaining almost unknown for more than a century in the collections of the Museum.

Who is “abbé G. Foucher”? Gabriel Jean-Baptist Foucher was an important French ecclesiastic personality,
with an ample social and scientific activity, but with aless known biography. Born on July 211865 in Henrichemon, he
had a passion for nature study since childhood and for monachal life and he combined them perfectly during his entire
life. In 1889, after graduating the seminary, Gabriel Foucher is named priest in Avord, a commune in Cher department
from the central region of France. He proves to be a passionate entomologist by organizing an important collection of
Lepidoptera, Coleoptera, Orthoptera and other insects, thoroughly gathered with the help of a network of
correspondents from different regions of the world (Molucca Archipelago, New Guinea, etc.). In 1907, he became the
Vice-Rector of the Catholic Institute from Paris and also the curator of the collections. Monsignor Foucher also creates
the vivarium from Jardin des Plantesand and becomes the honorific deputy director of the Natural History Museum
from Paris. For many years Monsignor Foucher was the secretary of the Council of the Acclimatisation Society of
France («Société Nationale d'Acclimatation de France’) (GILBERT, 2011; www.museum-bourges.net).

Gabriel Foucher studied exotic orthopters and described their shedding mechanism in detail, and also he
conducted researches on Phasmids, concerning the influence of nutrition in sexes. His numerous studies on the biology
of Orthoptera are published in 1916, united under the title <Etudes biologiques sur quelques orthoptéres (“Biological
studies on some orthopters’- engl. trangl.). His contribution was recognized after being awarded the Montyon prize on
behalf of the French Academy (Society of Science) for the novelties brought in insect and other invertebrate biology.
For the important contributions concerning the xylophagous insects, Gabriel Foucher received the Agricultural Merit
(<I'Ordre du Mérite agricole). For his services as a professor at the Catholic Institute of Paris, Pope Saint Pius X
awarded him <Pro Ecclesia et Pontifices (The Cross for the Church and Pontiff) in April 1914 (NARBOUX, 2015).

From the correspondence extracted from the archives of the Museum, we deduct that Grigore Antipa had
expected a much larger collection from Gabriel Foucher. Hoping to stimulate the donors, Antipa used to promise and
give medals and gratitude diplomas on behalf of the Romanian State and the Royal House of Romania for those who
contributed with donations for his museum. On the 3 of May 1913 Foucher writes to Antipa: <Je faire preparer
d'autres dans les meme conditions, et aussi je collaborerai & I’ extension de votre Musée>. (“1 will prepare othersin the
same conditions and | will also collaborate in the extension of your museum”- engl. transl.). Proving diplomatic
abilities, Foucher gently reminds Antipa about the promise he had made and that it would be his decision about the
means and the estimated success of convocation with His Majesty King Carol | of Romania: <«Quant au desir que je
Vous ai exprime, je en rapporte completement a vous, il est bien evidente que le succes depend beaucoup de la maniere
donc le requite sere presenter a sa majeste, est sous ce point vous étes seul jeuges. La sympathie que vous m' avez
temoigner, m'est un sir gerant que vous y mettez tout vos efforts ete d’avance je vous eu remerciere de tout coeur>.
(“As to the desire which | have expressed, | completely rapport it to you, it is evident that the success depends very
much on the manner in which the request is presented to His Majesty, and, at this point, you are the only judge. The
sympathy that you have testified to me, is a sure proof that you put al your efforts in advance and | thank you
wholeheartedly”- engl. trandl.). Abbot/ Monsignor Gabriel Foucher receives amedal in Monaco from His Majesty King
Carol | of Romania (GILBERT, 2011). It is indeed the merit meda from “Bene Merenti” Order, civil service. “Bene
Merenti” Order was founded by King Carol | under the Royal Decree nr. 314 from the 20" of February 1876. The order
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was the first civil medal awarded for merits in culture, science, industry and agriculture. The decorations would have
been conferred to both Romanian and foreign citizens.

A complex person, permanently active in social and cultural domains, Monsignor Gabriel Foucher was
designated during the First World War (1914-1918) as the chaplain of the Academy Ambulance. In 1921, after the end
of the war, he retired to Bourges. In 1922, he became canonical titular of Bourges Cathedral and prelate of the <Maison
de la Saintet& (“House of Holiness’- engl. trangl.). In 1926, he was appointed a custodian of the Berry Museum. But,
one year later, the Bourges Museum opened and later on, Monsignor Foucher was designated as the new director of the
Museum. With the help of the mayor of Bourges, in 1932, Monsignor Foucher had the initiative to found the new
Museum of Natural History in the premises of the Ecological Park, thus becoming a place for scientific education for all
the students of the Cher department schools. The Bourges Natural History Museum was officially declared as an annex
of the Museum from Paris. Through its collections it was considered the richest science museum from France. In 1932,
the official opening of the museum was accompanied by Monsignor’s Fouchet donation of al his collections and his
persond library. Also from hisinitiative, in 1933, a zoological park and an aguarium were opened. He remained curator
of the museum until his death, on the 25™ of March 1949, at 84 years old (NARBOUX, 2015).

After recelving through mail the package representing Monsignor’s Gabriel Foucher donation, Robert Ritter
von Dombrowski, made an inventory list. The naturalization state of the specimens, according Dombrowski’s list, was
unprocessed skins. During the years, only three skins remained unprepared, whilst 30 skins were prepared as
naturalized-mounted specimens and exhibited in the museum until 2011, when the Museum was closed for renovation.

We reproduce the letters received by Grigore Antipafrom Monsignor Gabriel Foucher regarding his donation.

Paris 6 Avril 1913
Cher Monsieur,

Avant toutes choses, je m am presse de vous demander si |e voyage n’ a pas trop fatiguéM™ Antipa, et si vous étes
maintenant rassuré sur sa santé, vous seriez bien aimable de me le dire dans votre réponse.

Selon ma promesse, je vous envoie des objets d’ Ethnographie pour votre Musée. Je vous prépare un second envoie
d’ oiseaux assez rares qui vous sera expédié aussitot qu'il sera bien classé.

Parmi les abjets d’ Ethnographie vous remar querez une arme composée d' une longue tige avec un gros silex baillé en
biseau. Les Indigéns des lles Salomon ont donc utilisé les mémes matériaux de défense que les premiers habitants de notre terre,

C' est assez curieux et je pense que ces pieces intéresse tous vos Compatriotes.

Aprés les Oiseaux, je vous enverrai des Papillonsetl nsectes.

Quand au desir que je vous ai exprimé, je m'en rapporte complétement a vous, il est bien evident que le succes dépend
beaucoup de la maniére dont la requéte sera présentéea sa Majesté, et sur ce point vous étes seul juge; la sympathie que vous m' avez
témoignée, m'est un sr garant que vous y mettrez tous vos efforts, et d’ avance je vous eu remercie de tout coeur.

Soyez assez bon de présenter mon hommage respectueux a M™ Antipa et agréez I’ expression de mes sentiments de
cordialité.

L’ abbé G. Foucher
24 Rue Cassette
Paris

Objets d' Ethnographie offerts par M.I’ Abbé Foucher, conservateur du Musée de I’ Institut Catholique de Paris, au Musée
de Bucarest.
Remis aux bons soins de M. Antipa.
Tous ces objets proviennent de I’ l1e de Buin, Groupe des Iles Salomon.
Une baton sculpté, insigne de la Royauté
Un carquois et ses fléches
Un hache en silex taillé
Une bonnet tressé, coiffure de cérémonie
Trois lances de combat tressées
Trois lances de parade tressées
Un saurien de méme provenance

NogpwNE

L’ abbé G. Foucher

Je prépare un important envoi d' oiseaux des Iles catalogués pour votre Musée d’ Ornithologie.

Paris 3 Mai 1913
Je pense que vous avez regu les objets d’ Ethnographie que je vous ai envoysés.
Aujourd hui jefair partir &la gare un petit caisse contenant une trentaine d' oiseaux en peau, il vous sera facile de les faire monter
pour votre Musée, ils sont tous déterminés. J'en fais préparer d autres dans les mémes conditions, et ainsi je collaborerai &
I’ extenson de votre Musée.
J espére que M™ Antipa est compl étement remise de ses fatigues.
Agréez, cher Monsieur, |’ expression de mes sentiments de toute cordialité,
Hommages respectueux a M™ Antipa.
L"abbe G. Foucher
24 rue Cassette
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List of birdsdonated by Abbot Gabriel Foucher to the Zoology Museum from Bucharest in 1913

Order Passeriformes
Family Cardinalidae Ridgway, 1901
Piranga (Vieillot, 1807)
Pyranga rubra Scl.
Piranga rubra (Linnaeus, 1758) - Summer Tanager; Pirangavermillon; 1 sp.; m; old no. coll. 899; no. coll. 4321; & ad.,
Bogota; w.d.
Geographic range: SE USA; wintersto the Amazonian Brazil and N Bolivia (BIRD LIFE INTERNATIONAL, 2016c).

Pheucticus L. Reichenbach, 1850
Pheucticus uropygialis Scl. et Sal.
Pheucticus aureoventris uropygialis Sclater & Salvin, 1871 - Black-backed Grosbeak; Cardinal a croupion jaune; 1 sp.;
m; no. coll. 4347; w. d.; Colombia.
Geographic range: E and Central Andes of Colombia.

Family Thraupidae, Cabanis, 1847
Tangara Brisson, 1760
Tangara cyanocephala St.
Tangara cyanocephala (Statius Miller, P. L., 1776) - Red necked Tanager, Calliste a téte bleue; 1 sp.; m; & ad.; no.
coll. 4304; w.d.; Bolivia(Pl. 1 C, F).
Geographic range: SE Braxzil (S Bahia) to E Paraguay and NE Argentina.

Calliste gyroloides L afr.

Tangara gyrola albertinae (von Pelzeln, 1877) - Bay-headed Tanager; Caliste rouverdin (gyroloides). 1 sp.; m; & ad.;
no. coll. 4312; w. d; Bogota.

Syn.: Tangara gyrola gyroloides L afresnaye, 1847

Geographic range: it is a resident breeder in Costa Rica, Panama, South America south to Ecuador, Bolivia and
Colombia, southern Brazil, and Trinidad.

Chlorornis L. Reichenbach, 1850
Psittospiza riefferii Bois.
Chlorornis riefferii (Boissonneau, 1840) - Grass-green Tanager; Tangara de Rieffer; 1 sp.; m; no. coll. 4517; w. d,;
Colombia
Geographic range: the Andes of Colombia and Ecuador.

Diglossa Wagler, 1832
Diglossopsis caerulescens Scl.
Diglossa caerulescens (Sclater, PL, 1856) - Bluish Flowerpiercer; Diglossopis a bec d'argent, Percefleur bleuté; 1 sp.;
s.; w. d.; w. no. coll.
Geographic range: Coastal mts. of N Venezuela

Bangsia T. E. Penard, 1919
Buthraupis arcaei Scl.
Bangsia arcaei (Sclater & Salvin, 1869) - Blue-and-gold Tanager; Tangara jaune et bleu; 1 sp.; m; no. coll. 4488; w. d.;
Panama.
Geographic range: Humid lowlands of W Panama.

Iridosornis Lesson, 1844
Iridornis dubusia Bonp.
Iridosornis rufivertex (Lafresnaye, 1842) - Golden-crowned Tanager; Tangara auréolé ou Tangara de Reinhardt; 1 sp.;
m.; no. coll. 4487; w. d.
Geographic range: the E Andes of Colombiato SW Venezuela, E Ecuador, E Peru. It is found in Colombia, Ecuador,
Peru, and Venezuela. Its natural habitat is subtropical or tropical moist montane forests.

Family Pipridae Rafinesgue, 1815
Manacus Brisson, 1760
Chiromacheris gutturosa Desm.
Manacus manacus gutturosus, (Desmarest, 1806) - White-bearded Manakin; Manakin casse-noisette; 1 sp.; m; w. d.;
no. coll. 4337; Brasil (M. 11).
Geographic range: SE Brazil to E Paraguay and NE Argentina.
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Pipra Linnaeus, 1764
Cirrhopipra filicauda Sp.
Pipra filicauda von Spix, 1825 - Wire tailed Manakin; Manakin filifére; 1 sp.; m; w.d.; no. coll. 4332; Ecuador.
Geographic range: E Ecuador to NE Peru, S Venezuelaand W Amazonian Brazil.

Piprasp. - Indet.; 1 sp.; s; w. d.; Lost.

Family Rhodinocichlidae
Rhodinocichla Hartlaub, 1853
Rhodinonchla rosea Less.
Rhodinocichla rosea (Lesson, 1832) - Rose-Thrush Tanager; Tangaraa poitrine rose; 1 sp.; s; w. d.; w. ho. coll.
Geographic range: NW Venezuela, Tropical Pacific coast of Mexico, SW Costa Ricato W Panama, W dope of the E
Andes of central Colombia (Bogotato e Tolima).

Family ParulidaeWetmore et al., 1947
Setophaga Swaison, 1827
Setophaga ornate Boiss.
Myioborus ornatus (Boissonneau, 1840) - Golden-fronted Warbler; 1 sp.; s; w. d.; no. coll. 5558/5.
Geographic range: the E Andes of Colombia and adjacent SW Venezuela; the W and Cent. Andes of Colombia

Mnioctilta Vieillot, 1816
Mniotilta varia Linn.
Mniatilta varia (Linnaeus, 1766) - Black-and-white Warbler;Paruline noir et blanc; 1 sp.; m; w. d.; no. coll. 4184;
Nicaragua;
Geographic range: Canada to Gulf states; winters Mexico to Peru and West Indies.

Family Icteridae Vigors, 1825
Icterus Brisson, 1760
Andriopsar giraudii Cass.
Icterus chrysater giraudii Cassin, 1848 - Y ellow-backed Oriole; Oriole noir et or; 1 sp.; m; w.d.; no. coll. 4199.
Geographic range: Panamato Northern and Western Colombia and Northern Venezuela.

Hypopyrrhus Bonaparte, 1850
Hypopyrrhus pyrrhogaster Tarr.
Hypopyrrhus pyrohypogaster (de Tarragon, 1847) - Red-bellied Grackle; Carouge a ventre rouge, Quiscale a ventre
rouge; 1 sp.; m; no. coll. 4206; w. d.
Syn.: Cassicus pyrohypogaster; Quiscalus pyrrhogaster; Q. pyrohypogaster; Hypopyrrhus pyrrhogaster.
Geographic range: the Andes of Colombia.
The species is threatened by habitat destruction. The International Union for Conservation of Nature considersit to be a
"vulnerable species'. Hypopyrrhus pyrohypogaster is known from all three Andean ranges of Colombia. The red-bellied
grackle is endemic to Colombia where it is found at atitudes of 800 to 2,400 m above sea level, in al three Andean
ranges. Its natural habitat is subtropical or tropical moist montane forest. The population was previously estimated to
1,000-2,499 individuals. It is considered Vulnerable at the national level in Colombia. There are recent records from a
number of protected areas. The population is now placed in the band for 2,500-9,999 mature individuas (BIRD LIFE
INTERNATIONAL, 2016b).

Family Corvidae Vigors, 1825
Cyanolyca Cabanis, 1851
Xanthura caeruleocephala Gr.
Cyanolyca armillata (Gray, GR, 1845) — Black-Collared Jay; Geai a col noir, Geai a collier; 2 sps., no. coll. 4196 and
4197; Venezuela; w. d.
This species have alarge geographic range - the Andes of E Colombiaand W Venezuela

Family Sturnidae Rafinesgue, 1815
Aplonis Gould, 1836
Calornis metallica Tm.
Aplonis metallica metallica (Temminck, 1824) - Metalic Starling; Stourne luisant; 1sp; m; no. coll. 4119; Australia;
w.d
Geographic range: Moluccas, Sulals. and Aru Is. to New Guinea and NE Queensland.
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Lamprotornis Temminck, 1820
Lamprocolius glaucovirens Vieil.
Lamprotornis splendidus splendidus (Vieillot, 1822) - Splendid Glossy-Starling; Choucador splendid; 1sp; m; no. coll.
4121; Gabon; w. d.
Geographic range: S Benin to NW Angola, Ethiopia and Zambia.

Family Cotingidae Bonaparte, 1849
Rupicola Brisson, 1760
Rupicola boliviana Lath.
Rupicola peruvianus (Latham, 1790) - Andean Cock-of-the-Rock; Cog-de-roche péruvien; 1 sp.; m; no. coll. 43611;
w.d.; Bolivia
Rupicola peruvianus saturates Cabanis and Heine, 1859: the Andes of SE Peru and W Bolivia.

Family Pittidae Swainson, 1831
Pitta Vieillot, 1816

Pitta boschi Mull. et Sch.
Pitta irena Temminck, 1836 - Malayan Banded Pitta; Bréve de Malaisie, Bréve iréne; 1 sp.; m; no. coll. 4109; w. d.;
Sumatra(Pl. 1 A, G).
Geographic range: S Peninsular Thailand, Malay Peninsula and Sumatra.
Pitta irena is found in Peninsular Thailand, Malaysia and Sumatra, Indonesia (RHEINDT & EATON, 2010). It is
described as locally common, although now rare in Thailand and decidedly local in Sumatra. Native: Indonesia;
Malaysia; Thailand (HILTY & BROWN, 1986).

Order Psittaciformes Wagler, 1830
Family Psittacidae Rafinesque, 1815
Aratinga Spix, 1824
Conurus mitratus Tsch.
Aratinga mitrata (Tschudi, 1844) - Mitred Parakeet; Conure mitrée; 1 sp.; m.; ad; no. coll.3839; w. d.; Brasil.
Geographic range: the Andes of central Peru to Boliviaand NW Argentina.

Pyrrhura Bonaparte, 1856
Pyrrhura calliptera Mass.
Pyrrhura calliptera Massena & Souance, 1854) - Brown-breasted Conure; Conure a poitrine brune; 1sp.; m; ad; no.
coll. 3830; Bogota, Colombia; w. d.
Geographic range: the E Andes of Colombia.
This speciesis considered VVulnerable at the national level in Colombia. This species has avery small range and a small
population, known from fewer than ten locations, where it is declining rapidly owing to habitat |oss and persecution as a
crop-pest. These declines in range and population are expected to continue. It therefore qualifies as Vulnerable
(BIRDLIFE INTERNATIONAL, 2016€).

Platycercus Vigors, 1825
Platycercus elegans Gm.
Platycercus elegans (Gmelin, 1788) - Crimson Rosella; Perruche de Pennant; 1sp.; m; ad; no. coll. 3868; w. d.
Geographic range: The crimson rosella occurs from southeastern South Australia, through Tasmania, Victoria and
coastal New South Wales into southeastern Queensland. A disparate population occursin North Queensland.
Native: Australia; Norfolk Iland; Introduced: New Zealand.
The global population size has not been quantified, but the species is described as generally common to abundant (del
HOYO et a. 1996; BIRDLIFE INTERNATIONAL, 2016d).

Order Piciformes Meyer & Wolf, 1810
Family Picidae Vigors, 1825
Piculus Spix, 1824
Hypoxanthus rivolii Boiss.
Piculus rivolii (Boissonneau, 1840) - Crimson mantled Woodpecker; Pic de Rivoli; 1sp; m; coll. no. 3912; (PI. 1 K).
Syn.: Colaptes rivolii (Boissonneau, 1840).
Geographic range: nominate: the Andes of E-Central Colombiato NW Venezuela.

Hypoxanthus sp. - 1 sp.; s; w. d.; Lost.
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Campephilus G. R. Gray, 1840
Campephilus rubricollis (Boddaert, 1783) -1 sp.; s; w. d.; Lost.

Campephilus spec. - 1 sp.; s, w. d.; Lost.

Order Apodiformes, Peters, 1940

Family Trochilidae, Vigors, 1825

Oxypogon Gould, 1848

Oxypogon guerini Boiss.
Oxypogon guerinii (Boissonneau, 1840) - Bearded Helmetcrest; Colibri casqué de Guérin; 1 sp; m; & ad.; no. coll.
4378; w. d. (Pl. 1 B).
Geographic range: the E Andes of Colombia.
Syn.: Ornismia guerinii.

Pterophanes Gould, 1849
Pterophanes temminki Boiss.
Pterophanes cyanopterus (Fraser, 1840) - Great Sapphirewing; Colibri & ailes saphir; 1 sp; m; & ad; no. coll. 4404;
w.d.; Colombia
Syn.: Pterophanes temminckii Boissonneal.
Geographic range: Colombia, Ecuador, Peru, N Bolivia.

Aglaeactis Gould, 1848
Aglaeactis cupripennis Bourc.
Aglaeactis cupripennis (Bourcier, 1843) - Shining Sunbeam; Colibri étincelant; 1 sp; m; & ad; no. coll. 4548; w. d;
Colombia.
Geographic range: the Andes of Colombiato Ecuador and central Peru.

Phaethornis Swainson, 1827
Phaetornis antophila Bourc.
Phaethornis anthophilus (Bourcier, 1843) - Black-cheeked Hermit, Pale-bellied Hermit; Ermite anthophile, Ermite
oreillard; 1 sp.; w. d; Columbia; Lost.
Geographic range: Central Panamato Colombiaand N Venezuela.

Order Coraciiformes Forbes, 1884
Family Alcedinidae Rafinesque, 1815
Todiramphus Lesson, 1825
Halcyon sanctus Vig.
Todiramphus sanctus (Vigors & Horsfield, 1827) - Sacred Kingfisher; Martin-chasseur sacré; 1 sp; m; & ad; no. coll.
4013; w.d.; Talangang, Sumatra (PI. 1 J).
Geographic range: Australiato Solomon Islands; winters to New Guinea.

Chloroceryle Kaup, 1848
Ceryle americanus Gm.
Chloroceryle americana (Gmelin, J. F., 1788) - Green Kingfisher; Martin-pécheur vert; 1 sp.; s.; w. d.; w. no. coll.

Order Cuculiformes Wagler, 1830
Family Cuculidae Vigors, 1825
Coua Schinz, 1821
Coua cristata Linn.
Coua cristata (Linnaeus, 1766) - Crested Coua; Coua huppé; 1 sp; m; no. coll. 3943; w. d.; Madagascar.
Geographic range: Madagascar.
The globa population size of crested coua has not been quantified, but the species is reported to be widespread and
locally common (del HOY O et al. 1996).
The crested coua is distributed in the forests, savannah and brushland of Madagascar. It is found from sea-level to the
atitude of 900 metres. The diet consists mainly of various insects, fruits, berries, seeds, snails and chameleons. The
female usually lays two white eggsin a nest made of twigs (BIRD LIFE INTERNATIONAL, 2016a).

Order Columbiformes Latham, 1790
Family Columbidaellliger, 1811
Ptilinopus Swainson, 1825
Ptilopus superbus Temm.
Ptilinopus superbus (Temminck, 1809) - Superb Fruit Dove; Ptilope superbe; 1 sp.; w. no coll; New Guinee; Lost.
Geographic range: Moluccasto Bismarck Arch., Solomon Is. and NE Australia, Sulawesi and Sulalslands.
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Order Ciconiiformes Bonaparte, 1854
Family Ardeidae Leach, 1820
Butorides Blyth,1852
Butorides virescens Linn.
Butorides virescens (Linnaeus, 1758) - Green Heron, Little green Heron; Héron vert; 1 sp; m; ad; no. coll.3657/1; w. d.;
Venezuela
Geographic range: Central US and E Canada to Panama and Caribbean.

Order Gruiformes Bonaparte, 1854
Sarothruridae Verheyen, 1957
Sarothrura Heine, 1890
Ortygometra insularis Shar.
Sarothrura insularis (Sharpe, 1870) - Madagascan flufftail; Raleinsulaire; 1 sp.; m; no. coll. 3777; w. d.; Madagascar.
Geographic range: Sarothrura insularis: Humid forests of e and NW Madagascar.
Syn.: Coturnicopsinsularis, Sarothrura insularis, Ortygometra insularis, Corethrura insularis.
This species is a sedentary endemic species of Madagascar, its breeding season stretching between October and
September (del HOYO et al. 1996; BIRD LIFE INTERNATIONAL, 2016f).

CONCLUSIONS

The ornithological collection of the "Grigore Antipa’ National Museum of Natural History from Bucharest
comprises bird species from Palearctic, mainly from Romania and fewer specimens from world fauna, almost three
thousands.

In 1913, Abbot Gabriel Foucher donated a small collection to the National Museum of Natural History from
Bucharest, which contains birds, ethnographic objects and a crocodile from Buin Island. The ornithological collection
donated in 1913 by Abbot, later on Monsignor Gabriel Foucher to the National Museum of Natural History from
Bucharest, asit was known at that time, comprises 38 specimens, 37 species, 34 genus, 18 families from 9 orders. It was
part of the exhibition of the Museum, in “Hilarie Mitrea’ Hall of Exotic Birds, for over 100 years.

This study is an homage offered at 150 years from the birth of two grandiose cultural and scientific
personalities, Grigore Antipa and Monsignor Gabriel Foucher, the founders of two important natural history museums,
from Bucharest (Zoology Museum, as it was known in 1913), now bearing its founder’s name, and from Bourges
(founded in 1927).
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PLATE 1. A - Pittairena; B - Oxypogon guerinii ; C- Tangara gyrola; D - The envelope of Foucher's donation letter; E - List of
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RESEARCHESREGARDING THE VARIABILITY OF CYTOLOGICAL
AND BIOCHEMICAL PARAMETERSOF BULL SEMEN USING FACTORIAL ANALYSIS

TAMBA-BEREHOIU Radiana, VISAN Luminita, POPA Nicolae-Ciprian

Abstract. There were analysed cytological parameters (sperm concentration/ml x 10°, sperm motility %) and biochemical parameters (pH,
total protein %, abumin %, GOT, GPT-IU, fructose mg %, akaline and acid phosphatase activities |U) of the semen taken from 80 bulls of
Bruna race. The semen volume was also measured. Semen parameters showed a high variability, less pH and sperm motility. GPT and
phosphatases activities showed variability of over 50%. The protein mean (6.362+1.666%) and plasma fructose mean (602.664+233.603 mg
%) vadues were Smilar to some state of art data, with differences from author to author. GOT (100,453+20,091 1U) and GPT (12,558+7,087
IU) activities were lower than data in literature. Generdly, low transaminase activities indicate a good quality sperm and a well-structured
cdll membrane. The phosphatases activity was higher than some literature data that is 2996, 098 1U or akaline phosphatase and 903,300 |U
for acid phosphatase. Increase of phosphatases activity may inhibit sperm respiration due to the massive release of phosphorusions. Very
significant correlations were recorded between protein-albumin (r = 0.798, p <0.001), concentration-matility (r = 0.647, p <0.001), fructose-
concentration (r = -0.389, p <0.001) and fructose-protein (r = 0.378, p <0.001). Most correlations were characterized by low correlation
coefficients and factorial analysis was used. It resulted 5 principal components, which can describe 72% of the total variability. The first
principal component described satisfactorily semen quality, being correlated with mobility (0.799 saturation level), concentration (0.869),
acid phosphatase activity (0.557) and fructose content (-0.559).

Keywords: biochemical parameters, cytological parameters, factorial analysis, seminal material.

Rezumat. Cercetiri privind variabilitatea parametrilor citologici si biochimici ai sperme de taur utilizand analiza
factoriald. S-au analizat parametrii citologici (concentratia Tn spermatozoizi/mix10°, mobilitatea spermatozaizilor %) si biochimici (pH,
proteina totala %, abumini %, GOT, GPT-UI, fructoza mg %, activitatea fosfatazel dcaine s acide Ul) a sperme prelevate de la 80 de
tauri de rasi Bruni si sa masurat volumul. Parametri spermel au prezentat o variabilitate ridicata, mai putin pH-ul si mobilitatea
spermatozoizilor. Activitatile GPT si afosfatazelor au prezentat variabilitati de peste 50 %. Valorile medii ae proteing (6.362+ 1.666%) si
fructozei plasmatice (602.664+233.603 mg %) au fost similare cu unele date din literatura, cu diferente de la autor la autor. Activitatile GOT
(100.453+20.091 UI) si GPT (12.558+7.087 UI) au fost mai mici decét cele din literatura. Tn general, activitati transaminazice scazute indici
0 sperma de buni calitate si 0 membrana celulara bine structurata. Activitatea fosfatazelor a fost mai mare decét unele date din literatura,
respectiv 2996,098 |U pentru fosfataza alcalina si 903,300 1U pentru fosfataza acida. Corelatii foarte semnificative s-au inregistrat Tntre:
proteina-albumina (r = 0.798***), concentraie-mobilitate (r = 0.647***), fructozi-concentraie (r = -0.389™") si fructoza-proteind r =
0.378™"). Mgjoritatea corelatiilor s-au caracterizat prin coeficienti scazuti de cordlatie si s-a recurs la andiza factorida. Au rezultat 5
componente principale, care pot descrie 72 % din variabilitatea totala. Prima componenta principala descrie multumitor caitatea spermei,
fiind corelata cu mohilitatea (0,799), concentratia (0,869), activitateafosfatazel acide (0,557) si continutul n fructoza (-0,559).

Cuvinte cheie: analiza factoriala, material seminal, parametri biochimici, parametri citologici.

INTRODUCTION

The qudlity of the semen is an essentia condition of itsfertility and it is an attribute determined by the interaction of
alarge number of factors, difficult to include in a single evauation. The connection between sperm quality and fertility had
been investigated in numerous studies and by an impressive number of techniques: macroscopic evaluation tests (volume,
colour, consistency, density, pH), microscopic evauation tests (motility, concentration), morphologica tests (for the
identification of primary, secondary and tertiary abnormdlities), biochemical tests (to determine the concentration of various
components of semina plasma or enzymatic activity), metabolic activity tests (reduction of methylene blue, resazurin, oxygen
utilization etc.), immunoassays etc. (DHURVEY e d., 2012). The predictive importance of these tests concerning semen
fertility isdifficult to assess, because the correlation coefficients values of these parameters with fertility, varies from author to
author. For example, in Graham's review on bovine semen (2001), we can see that there are no solid arguments for correlation
of sperm motility with fertility, correlation coefficients ranging from 0.15 to 0.84. At the same time, the correlation
coefficients between sperm morphology and fertility varied from 0.06 to 0.86, and between the fertility and cell viability, from
0.33 to 0.66. Therefore, we aimed to approach the relationship between different quality parameters of Bruna bull semen
(cytological and biochemical) using factorial analysis.

MATERIAL AND METHODS

Semen samples were collected from 80 Bruna bulls in the reproductive season (semen collection was done
using the mannequin). The volume of the gjaculates was measured and the spermogram highlighted the following
aspects. sperm concentration relative to 1 ml of seminal material (multiplied by 10°%) and gametes motility (%). The
methods used are given below:

- haemocytometric microscopic determination of the sperm concentration (spermatozoa/ml x 10°). 1-2 drops of diluted
sperm were appropriately diluted with 3% NaCl in the Potain pipette and placed on the Thoma chamber network. The number
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of spermatozoa was read in 5 middle squares taken diagonaly (80 squares). The caculaion formula (depending on the
dimensions of the Thoma chamber squares) was used, then it was reported to 1 ml of whole seminal material;

- determination of sperm motility (%). The vigorous movements of sperm were judged microscopically (a drop of
semen was fixed between the blade and the lamella) and 10 spermatozoa were successive followed in 3 fields (circular
or rotational movements were not taken into account). The result of observation was noted in decimal system, the mean
was calculated and the final result was expressed in percentages. The determination should be isothermal (blade,
lamella, pipettes, etc. should be maintained at 38 ° C). Afterwards, the seminal material was centrifuged for 20 minutes
at 2500 rpm. In seminal plasma there were evaluated: pH, total protein, albumin, fructose, GOT activity, GPT activity,
alkaline phosphatase activity, acid phosphatase activity, according to the methods below:

- pH measurement. pH measurement was made potentiometrically by using atwo decimal pH meter;

- determination of total protein by the biuret method (%). Variable amounts of seminal plasma, according to species
(0.1 ml) were shaken with 5 ml of biuret reagent. The colour developed in 30 minutes, after which optical density
(O.D.) was read, using a spectrophotometer at 570 nm. The control consisted of 1% bovine albumin serum
(KRUEZIGER & ALLEN, 2009);

- determination of albumin with bromocresol green reagent (%). To 0.1 ml of seminal plasma, bromocresol green
reagent in citrate buffer pH = 3.8, was added. It rested for 10 minutes, than the sample O.D. was read on the
spectrophotometer at 637 nm. The control consisted of 1% bovine albumin serum (GENTRY & LUMSDEN, 1978);

- determination of glutamate-oxalacetate transaminase GOT activity (IU). GOT catadyses L-aspartate + o-ketoglutarate
<> L-glutamate + oxaloacetate reaction. 0.1 ml of semen plasmawas incubated with 0.5 ml of substrate solution (aspartic acid,
a-ketoglutaric acid in phosphate buffer, pH = 7.4) for 60 min. a& 37 °C. It was added 0.5 ml of 1 mM 24-
dinitrophenylhydrazine solution in AN HCI. It was gtirred, alowed to stand for 20 minutes and then added 5 ml of 0.4 N
NaOH. After 5 minutes, the sample O.D. was read on the spectrophotometer at 546 nm (REITMAN et d., 1957);

- determination of pyruvate-glutamate transaminase GPT (1U) activity. GPT cataysesthe L-danine + o-ketoglutarate «—
L-glutamate + pyruvate reaction. 0.1 ml of the semen plasma was incubated with 0.5 ml of substrate solution (alanine, a-
ketoglutaric acid in phosphate buffer pH = 7.4) for 30 min. at 37 °C. It was added 0.5 ml of 1 mM 2,4-dinitrophenyl hydrazine
solution in IN HCI. It was dtirred, alowed to stand for 20 minutes and then added 5 ml of 0.4AN NaOH. After 5 minutes, the
sample O.D. was read on the spectrophotometer at 546 nm (REITMAN & FRANKEL, 1957);

- determination of seminal fructose (mg%). To 2 ml of deproteinized seminal plasma (with a solution of zinc sulphate
and sodium hydroxide) and filtered, 2 ml of 0.1% resorcin in acohol and 6 ml of 30% HCI were added. The sample was
placed on the water bath at 80 °C for 10 minutes and then was kept in the dark for 60 minutes. The sample O.D. was
read on the spectrophotometer at 540 nm. The control contained fructose solution instead of semina plasma (JIN-
CHUN LU et al., 2007);

- determination of alkaline phosphatase activity (1U). Bessey-Lowry-Brock method - under the action of
phosphatases para-nitro-phenyl phosphate is hydrolyzed and the liberated phenol is yellow in alkaline medium and can
be read in spectrophotometer. Suitably diluted seminal plasma (0.1 ml) according to the species was incubated for 30
min with 2 ml buffered substrate (7.6 mM sodium p-nitrophenyl phosphate solution in glycol buffer pH = 10.4) at 37°
C. Afterwards, 10 ml of 0.1 N NaOH was added and the sample O.D. was read on the spectrophotometer at 405 nm.
The control contained 2 mM para-nitrophenol solution (GALINDO, 2010);

- determination of acid phosphatase activity (1U). Diluted semen plasma (0.1 ml), according to the species, was incubated
with 2 ml buffered substrate (sodium para-nitrophenyl phosphate, citric acid, sodium citrate, pH = 4.8) for 30 min. a 37°C
and then the sample was read in spectrophotometer (405 nm). The same treatment was applied to another sample, to which 0.1
ml of 0.2 M sodium tartrate solution was added, to inhibit the activity of acid phosphatase of prostatic origin. After incubation,
10 ml of 0.1 N NaOH was added and the sample O. D. was read on the spectrophotometer at 405 nm. The difference between
thefirst and the second sample is the activity of prostatic acid phosphatase (SERBAN et al., 1976).

RESULTSAND DISCUSSIONS

Table 1. hows the mean values and the main characteristics of variability for cytological and biochemical
parameters of seminal plasma, taken from 80 bulls of Bruna race.

Table 1. Mean values and variability estimates of cytological and biochemical parametersin Bruna race semina plasma

Parameter Minimum Maximum Mean Std. Deviation Variation coefficient (%)
Volume (VOL, ml) 2.00 14.00 5.637 1.963 34.235
Motility (MOT, %) x 10° 0.50 0.90 0.770 0.058 7.532
Concentration (C, spermatozoa/ml x 10°) 0.14 1.75 1.160 0.326 28.103
pH 5.90 7.50 6.505 0.302 4.642
Protein (PROT, %) 2.56 11.78 6.362 1.666 26.186
Albumin (ALB, %) 0.64 3.50 1.800 0.624 34.667
GOT (IU) 51.62 151.18 100.453 20.091 20.000
GPT (1U) 3.08 39.41 12.558 7.087 56.434
Fructose (FRU, mg %) 120.46 1231.41 602.664 233.603 38.761
Alkaline phosphatase (ALP, |U) 234.09 8947.56 2996.098 1870.850 62.443
Acid phosphatase (ACP, |U) 34.81 2463.00 903.030 532.105 58.924
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Table 1 shows that, except motility and pH parameters, al of the other parameters exhibited a very high
variability. This variability is more than 50% concerning enzyme activities (GPT, alkaline and acid phosphatases
activity), which are directly correlated with seminal metabolism.

The mean values obtained for cytological parameters are the same with those reported in the literature for
normal semen quality (5 to 6 ml volume of eaculate, motility 30-90%, sperm concentration 0.2-3.0 x 10%ml)
(CAMPBELL et al., 2009; CHENOWETH & LORTON, 2014).

Regarding the seminal plasma pH, the mean values (6.505 + 0.302) fell within the limits specified by literature
6.2 - 7.5, most of the authors frequently indicating values around 6.8 (TAMBA-BEREHOIU & CONSTANTIN, 2000;
KNOBIL & NEILL, 2006;). pH was characterized by the lowest variability of all analyzed parameters, suggesting that
its value may be a race characteristic. Low variability also highlights the effectiveness of seminal plasma buffers in
maintaining sperm viability.

The protein content of the seminal plasma was characterized by a medium to high variability. Numerous
studies had associated low levels of seminal plasma protein with reduced sperm quality (VERMA et a., 1985; DHAMI
& KODAGALI, 1989; BERGERON et al., 2004, cited by KHAN et al., 2015). However, previous researches did not
confirm this relationship (ASSUMPCAO et al., 2005). Certainly, the proteins level is a characteristic of race and is
largely influenced, even for the same race, by specific environment conditions (season, diet, animal health, age and so
on.). The protein mean values obtained for Bruna race (6.362 + 1.666%) are higher than the results reported in literature
for other races: 13.5 mg/l for the Neese race (ASSUMPCAO et d., 2005), but similar to the values presented in earlier
researches 7.04% ( GRAHAM, 1978; 2001).

The albumin fraction represented on average, approximately 28.3% of the total protein in the semina plasma.
Involvement of albumin in improving the motility of epididymal sperm is invoked in a series of studies
(LINDHOLMER, 1974; SLOWIOSKA et a., 2014).

The mean content of fructose in semina plasma (602,664 + 233,603 mg%) was similar to that reported by
KIRTON et a., 1964 (681 + 52 mg%) and higher than the mean values in the range of 460-598 mg%, reported by
COLL & CUPPS (1969), who cited various bibliographic sources.

As we have shown before, enzymatic activity of spermatozoa varied within very wide limits. Transaminase
activity, represented by glutamate-oxalacetate-transaminase (GOT) and glutamate-pyruvate-transaminase (GPT),
showed lower values than those reported by other literature studies, e. g: 100. 453 + 20.558 1U and 12.558 + 7.087 U
versus 166.72 U and 34.56 U reported By CHAUHAN & SRIVASTAVA (1973) concerning bison seminal plasma, or
594.25 1U and 40.93 IU reported by HUSSAIN et al. (2016) for Holstein bulls seminal plasma. Some authors
considered the GOT/GTP ratio as a quality index for the seminal material, but thisratio shows a very large variability in
various studies: 8:1 in this study, 5:1 and 14.5:1 in the above mentioned studies, 42:1 declared by FLIPSE (1960) or
19:1 declared by ROUSSEL & STALLCUP (1965). Transaminase activity of seminal plasma may be an indicator of
semen quality, because it occurs at least partially, as a result of an increase of sperm membrane permeability, followed
by GOT and GPT enzyme discharge into the environment. Therefore, GOT and GPT activity in semina plasma can
provide a good characterization of the degree of sperm damage and implicitly of the spermatozoa fertilization capacity.

The activity of phosphatases in the seminal plasma, in our researches, showed significant different values from
those indicated by a number of authors, respectively: 2996,098 1U for akaline phosphatase and 903,300 IU for acid
phosphatase versus 1687.5 U and 1702,674 |U as declared by CHENOWETH & LORTON (2014), which quoted sources
from literature, or 1990 U, respectively 700 IU declared by MURDOCH & WHITE (1968). The differences declared in
literature could highlight certain race traits. The importance of phosphatase activity for sperm quality is underlined by various
authors. Excessive hydrolase activity involves the release of large quantities of phosphorus ions, which can inhibit
spermatozoa breathing and provoke the reduction of sperm viahility. Also, reduced phosphatases activities had been reported
in animals exhausted by excessive reproductive exploitation (TAMBA-BEREHOIU & CONSTANTIN, 2000).

Table 2 presents the main correlations established between biochemical and cytological parametersin seminal plasma
samplesfrom Brunabulls.
Table 2. Correlations between the main cytological and biochemical parameters.

Parameters VOL MOT C pH PROT ALB GOT GPT FRU ALP | ACP
VOL 1
MOT 0.166 1
C 0.003 0.647"" 1
pH -0.182 -0.172 -0.251° 1
PROT 0.112 0.146 0.149 -0.092 1
ALB 0.176 0.107 0.037 0.015 0.798™" 1
GOT -0.084 -0.134 -0.008 -0.094 0.047 0.123 1
GPT 0.148 0.226 0.186 -0.037 0.165 0.172 0.011 1
FRU 0.137 -0.232" -0.389"™" -0.060 0.378™" 0.323" 0.066 0.050 1
ALP 0.015 0.151 0.104 -0.036 0.155 0.059 -0.159 | -0.148 -0.031 1
ACP -0.041 0.295" 0.284° -0.199 -0.231° -0.155 -0.025 0.096 -0.264 0.126 1

* Correlation is significant at the 0.05 level (2-tailed), ** Correlation is distinct significant at the 0.01 level (2-tailed), *** Correlation is very
significant at the 0.001 level (2-tailed).
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Table 2 shows that there are very significant positive correlations between Total Protein - Albumin (r = 0.798***),
Sperm Concentration - Motility (r = 0.647***) and also, a distinct sgnificant positive correlation between Acid phosphatase -
Moatility (r = 0.295**).

Fructose is the parameter that established most correlations with a high degree of significance with other
parameters, namely: a very significant negative correlation with sperm Concentration (r = -0.389 ), a very significant
positive correlation with plasma Protein (r = 0.378™") and a distinct significant positive correlation with Albumin (r =
0.323™). Otherwise, most correlations are characterized by poor correlation coefficients, even if some were significant.

In order to interpret synthetically the relationships between parameters, we chose to process these results through a
factorial analysis. The factoria analysis takes into account the correlations between the initia parameters values and
synthesizes a smadler number of variables, caled principal components. Table 3 presents the matrix of the 5 principal
components extracted from theinitia parameters values. These components covered 72% of the total variation.

Table 3. Rotated component matrix of analysed parameters.

PRINCIPAL COMPONENTS (PC)

PARAMETER 1 5 3 7 5
VOL -0.040 0.147 0.667 0.238 0.419
MOT 0.799 0.173 0.104 0.084 0.207

C 0.869 0.110 0.002 0.041 -0.065
pH -0.257 0.015 -0.781 0.130 0.299
PROT 0.050 0.938 0.039 -0.048 -0.030
ALB -0.001 0.900 0.005 0.058 -0.056
GOT -0.059 0.102 0.048 0.116 -0.859
GPT 0.268 0.222 0.071 0.716 0.117
FRU -0.559 0.469 0.331 0.019 -0.016
ALP 0.219 0.194 0.042 -0.750 0.276
ACP 0.557 -0.311 0.202 -0.099 -0.088
Extraction Method: Principal Component Analysis.
Rotation Method: Quartimax with Kaiser Normalization.
a Rotation converged in 10 iterations.

From Table 3 we can see that the first principal component (PC1) is positively correlated with sperm motility
(saturation level 0.799), semen concentration (0.869), acid phosphatase activity (0.557) and negatively with fructose content (-
0.559). Principa component PC1 clearly described the quality of the semen, being positively correlated with both the number
and the motility of sperm. The decrease of seminal plasma fructose level, as the sperm motility and concentration increase,
was due to its properly consumption for the sperm energy needs. The presence of acid phosphatase in the component
described above (PC1), was probably linked to its character of androgenity and hormonal level marker.

The second principal component (PC2) described the amount of seminal plasma protein, including albumin.

The third principal component (PC3) included two parameters that are not significantly correlated in the
primary correlation matrix, namely: sperm volume (positive correlation) and pH (negative correlation). Some studies
revealed the correlation between the two parameters in the seminal material from other species, including humans.
Thus, SHA'ABANI & NASIRIAN (2014) described a significant negative correlation between the gjacul ate volume and
semen pH, in a study about semen from 200 infertile individuals. PETER et al. (2008) and UCHECHUKWU et al.
(2015) have cited the same relationship between the two parameters in rooster semen. It is unclear to what extent this
principal component (PC3) could be correlated with sperm quality, but a hypothesis may be that PC3 is a marker of the
intensity of glycolytic metabolism in sperm, mediated by fructose (saturation level 0.331). Practically, in this situation
pH decreases due to the accumulation of lactic acid resulted from fructose metabolism.

The diagram of the first three main components (PC1, PC2, PC3) is shown in Fig. 1.
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Figure 1. Diagram of the first three main components.
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The fourth principal component (PC4) involved the activity increase of pyruvate transferase (GPT) and activity
decrease of dkaline phosphatase (ALP). The significance of these relationships seemed to be related to spermatic membrane
lysis phenomena, given the intracellular origin of GPT, as well as the involvement of alkaline phosphatase in the transport of
phosphate groups and glucides through the spermatozoa membrane. In fact, lowering alkaline phosphatase activity may also
have the effect of lowering glucidic metabolism, with direct effects on sperm motility and sperm fertility. If the third principa
component (PC3) is a marker of the intensity of glucidic metabolism, the fourth component (PC4) may be considered as a
marker of the metabalic intensity decrease. The correlation between the decrease in alkdine phosphatase activity and the
decrease of sperm fertility was reported by various authors (TANG & HOSKINS, 1975; DHAMI & KODAGALI, 1990).

The fifth principal component (PC 5) was related to the decrease of GOT activity. GOT activity was not
correlated with any of the cytological or biochemical quality parameters of semen, as seen in the primary correlation
matrix presented in Table 1.

CONCLUSIONS

The results concerning Bruna bulls semen quality were similar to those reported in the literature for sperm
cytological parameters (concentration 1.16 sp / ml x 10” and mobility 0.77 x 10°%), but also for semen volume (5.6 ml),
pH (6.5) and protein (6.36%) parameters. At the same time, the mean content of seminal plasma fructose (602.7 mg %)
was higher than that reported by some authors, quoting sources in the literature.

Enzymatic activity of seminal plasma was characterized by a high variability. Thus, transaminase activity
recorded lower values than those indicated in the literature (100.4 1U for GOT and 12.56 1U for GPT).

The activity of phosphatases was significantly different from that reported by most authors, higher for alkaline
phosphatase (2996.1 1U) and lower for acid phosphatase (903.3 |U).

Except the correlations between total protein - plasma albumin (r = 0.798, p < 0.001), sperm concentration -
motility (r = 0.647 p < 0.001), fructose-concentration (r = -0.389 p < 0.001) and fructose-protein (r = 0.378 p < 0.001),
most of the correlations between the analyzed parameters were poor.

Data processing through factorial analysis (the principal component method) allowed the identification of 5 principal
components covering together 72% of the variance of the analyzed parameters. The first principal component (CP 1) was
positively correlated with sperm motility, concentration, acid phosphatase activity and negatively with fructose content.

The second principal component (CP 2) covered the total protein fraction in the seminal plasma (including
albumin). The third principal component (CP 3) appeared to be a marker of the intensity of glycolytic metabolism,
being positively correlated with the semen volume, the amount of fructose and negatively with seminal plasma pH. The
fourth principal component (PC 4) was correlated with GPT activity increase and alkaline phosphatase activity
decrease, probably in relation with plasma membranes damages and reduction of cellular metabolism intensity. The
fifth principal component (PC5) was related to the decrease in GOT activity.

We consider that the obtained results are able to exemplify the utility of factorial analysis in identifying the
patterns of relationships between the biochemical and cytological parameters of semen. These are solid considerations
for directing further researches, to reduce the use of resources and to increase efficiency.
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SPATIAL ECOLOGICAL, BIOGEOGRAPHICAL AND LANDFORM DISTRIBUTION
OF 2006-2012 LAND COVER AND USE CHANGESIN ROMANIA

PETRISOR Alexandru-lonut

Abstract. Land cover and use changes are an important form of environmenta impact, with socio-economic determinants in the
declining economies. Since satellite imagery-derived geospatial data can be used in conjunction with GIS to explore the spatial
distribution of changes, this study aimsto explore it in relationship to the biogeographical and ecological regions and landforms. The
result, based on geo-statistical analyses of CORINE data, ssimply show the consequences of an unplanned development: forests are
cut from the mountain and hill region, but their regeneration occurs only in the hills; floods occur in the floodplain, agriculture is
abandoned in the steppe, and urbanization dominates the plain regions.

Keywords: CORINE, biogeographical regions, ecological regions, landforms, elevation, impact assessment.

Rezumat. Distributia spatiala a modificarilor acoperirii si utilizarii terenului din perioada 2006-2012 in Roméania
pe regiuni biogeografice si ecologice si forme de relief. Modificarile acoperirii si utilizarii terenului reprezinta o forma
importanta de impact asupra mediului, determinata Tn tarile in curs de dezvoltare de factori socio-economici. Avand in vedere ca
datele geo-spatiale derivate din imagini satelitare pot fi utilizate Tmpreuna cu sistemele informagionale geografice pentru analiza
exploratorie a distributiel spaiale a acestor schimbiri, studiul de faga Tsi propune analiza lor in relatie cu regiunile biogeografice si
ecologice si formele de relief. Rezultatele, obtinute prin utilizarea unor analize geo-statistice pe baza datelor CORINE, arata
consecintele unei dezvoltiri neplanificate: padurile sunt tiiate in zonele de deal si de munte, dar se regenereazi doar in zonele de
deal; Tn lunci au loc inundatii, culturile agricole sunt abandonate Tn zona de stepa, iar regiunile de cAmpie sunt intens urbanizate.

Cuvinte cheie: CORINE, regiuni biogeografice, regiuni ecologice, forme de relief, dtitudine, evaluareaimpactului.

INTRODUCTION

The recent advances in the theory of the environmental impact assessment of human activities include
introducing the concept of ‘global changes' (DALE, 1997; DALE et a., 2011) in order to coin al man-induced changes
affecting our global environment: land cover and use changes, climate changes, and alterations of the energy flows. The
three changes are related (DALE, 1997; DALE et al., 2011; IANOS et a., 2011; PETRISOR, 2012c), but the
connections are hardly assessable from a quantitative perspective because not al of them benefit upon the existence of
data resulted from a continuous monitoring.

This study is focused on land cover and use changes, because they are easy to assess, especialy at regional
scales, using satellite imagery data in conjunction with the Geographical Information Systems (PETRISOR, 2016).
These data were an output of the program CORINE (Coordinated Information on the European Environment) (DE
LIMA, 2005), available from the European Environment Agency for the periods 1990-2000 and 2000-2006 and
Copernicus (2006-2012). Moreover, land cover and use changes reflect socio-economic issues through their underlying
transitional dynamics (PETRISOR et al., 2010; 2014).

In particular, land cover and use changes are able to reflect the consequences of sprawl, characteristic to man
dominated systems. More exactly, as a consequence of socio-economic development, man-dominated systems are
sprawling over the natural ones, simplifying and fragmenting them (RAZIN & ROSENTRAUB, 2000; FERNANDEZ-
JURICIC & JOKIMAKI, 2001; MARZLUFF & EWING, 2001; JONGMAN, 2002; MELLES et a., 2003; HABERL et
al., 2009; PETRISOR & SARBU, 2010; TUDOR et a., 2013; PETRISOR et a., 2016). The two phenomena differ;
fragmentation refers to a patched or leap-frog land development, while dispersion refers to the expansion of a city from
its core (SCHNEIDER & WOODCOCK, 2008). However, the consequences are similar; the sprawl process results into
land cover and use changes (RAZIN & ROSENTRAUB, 2000; GRIMM et a., 2008), and is more prominent around
cities than in agricultural areas (MARZLUFF & EWING, 2001). Other consequences include reducing the global
resilience (ANDERSSON et a., 2014), fragmenting the habitats (MCMAHON, 2000), decreasing the areal of natural
species (MCKINNEY, 2008), atering the ecosystem functions, increasing exposure to other impacts (MARZLUFF &
EWING, 2001; GIBB & HOCHULI, 2002) and contributing to the loss of biodiversity (BENEDICT & MCMAHON,
2001; GIBB & HOCHULI, 2002; LUCK & WU, 2002; POELMANS & VAN ROMPAEY, 2009).

The effects of land cover and use changes can be assessed from two related perspectives: ateration of the
green infrastructure and reduction of ecosystem services. The green infrastructure is a “network of open space,
woodlands, wildlife habitat, parks and other natural areas, which sustain clean air, water, and natural resources and
enrich their citizens quality of life” (MCMAHON, 2000). It consists of ecological corridors, urban areas, industrial
parks, suburban areas, sustainable drain systems, and coastal areas (BENEDICT & MCMAHON, 2001; GILL et al.,
2007; TZOULAS et a., 2007). The green infrastructure provides ecological services (MCMAHON, 2000; PAULEIT et
al., 2005; TAYLOR LOVELL & TAYLOR, 2013), can help cities adapting to climate changes (GILL et al., 2007;
MELL, 2008), and contributes to ecosystem health by preserving biodiversity (TZOULAS et al., 2007), ultimately
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relating to human health (CAMERON et a., 2012). Ecosystem services are the benefits offered by ecosystems to the
human society: supply, regulation, cultural, and support (BOLUND & HUNHAMMAR, 1999; ZAKRI & WATSON,
2003; WATSON & ZAKRI, 2005; ERNSTSON et a., 2010; YOUNG, 2010; CILLIERS et a., 2013). They have
biophysical, health, environmental justice, economic, social, cultural, and insurance value (PATAKI et a., 2011,
GOMEZ-BAGGETHUN & BARTON, 2013; GOMEZ-BAGGETHUN et al., 2013), and can reduce global pollution
and help adapting to the effects of climate change (LA GRECA et al., 2011). The quality of ecosystem services reflects
their normal functioning, as yield depends on the carrying capacity (IANOS et a., 2009). However, they depend on
biodiversity and ecosystem health (NIEMELA et d., 2010; YOUNG, 2010). Urban ecosystem services and ecological
infrastructure can help reconnecting cities and people to the biosphere (WICKHAM et a., 2010; GOMEZ-
BAGGETHUN et a., 2013).

Several similar studies carried out in Romania at different spatial scales (IANOS et d., 2011; PETRISOR,
20123, b, ¢; 2015a, b; PETRISOR & PETRISOR, 2015; PETRISOR et a., 2010; 2014), with different aims, focuses
and methodologies, but all aimed at pinpointing the main transitional dynamics characteristic to Romania as atransition
country. The findings consisted of few antagonistic phenomena: development and abandonment of agriculture,
deforestation and forestation — consisting of afforestation, reforestation (DUTCA & ABRUDAN, 2010), and
colonization of abandoned agricultural land by forest vegetation (AGNOLETTI et al., 2011; PETRISOR et al., 2014),
urbanization and other less prominent causes, such as the construction of dams, draughts etc., which are in general
characteristic to transition economies.

The present study aims to assess the spatia distribution of the most recent changes from an environmental
perspective, in relationship with the biogeographical and ecologica regions, which are the spatia expression of
biological diversity (PETRISOR, 2008; 2014).

DATA AND METHODS

The study used several datasets, freely available from European and international sources, presented in Table

1. Data were processed by re-projecting and sub-sampling subsets for Romania, clipping, and ultimately computing

areas using the X-Tools extension of ArcView GIS 3.X. The analyses aimed to assess the distribution of different

transitional dynamics by the biogeographical and ecological regions and landforms by computing their total areas.
Landforms were classified based on their elevation, similar to the study by PETRISOR (2010): floodplain - O

to lessthan 20 m, plain - 0 to less than 200 m, hill or plateau - 200 to less than 900 m, and mountain - over 900 m.

The following classes of transitional dynamics were defined, using a methodology combining the previous

ones (IANOS et al., 2011; PETRISOR, 20123, b, c; 20153, b; PETRISOR & PETRISOR, 2015; PETRISOR et d.,

2010; 2014):

1. Urbanization — refers to urban development within the cities, manifested through changes at the third level of level
1 ‘urban’ class, but also to the transformation of other level 1 classesinto ‘urban’

2. Forestation — defined by joining afforestation, reforestation, and colonization of abandoned agricultural land by
forest vegetation, forestation is reflected by alevel 1 transformation of other classesinto ‘forest’ (CORINE classes
311 — coniferous forests, 312 — broadleaved forests, 313- mixed forests) (DE LIMA, 2005), but also by
transformations of the ‘natural’ level 1 classes indicating the regeneration of forests

3. Deforestation — defined as a transformation of ‘forests' (see above) into other ‘natural’ level 1 classes

4. Development of agriculture — includes the level 1 transformation of other classes into ‘agricultural’ and level 3
transformations within the ‘agricultural’ classes indicating the devel opment of agriculture

5. Abandonment of agriculture — refers to level 3 transformations within the ‘agricultural’ classes indicating the
abandonment of agriculture

6. Floods—includesthe level 1 transformation of other classesinto ‘wetlands' or ‘waters .

Table 1. Specifications on the data used in the study: dataset, provider, URL, remarks and transformations.

Dataset Provider URL Remarks Transformation
Land cover and |Copernicus Land Monitoring http://land.copernicus.eu/pan- ArcView GIS3.X Project into Stereo 1970, subsample
use changes data | Services european/corine-land-cover/lcc- for Romania
2006-2012/view
Biogeographical |European Environment Agency | http://dataservice.eea.europa.eu/d |ArcView GIS3.X; Project into Stereo 1970, subsample
regions data services ataservice/metadetail s.asp?id=308 | 2001 data for Romania
Ecological European Environment Agency  |http://www.eea.europaeu/data-  |ArcView GIS 3.X Project into Stereo 1970, subsample
regions and-maps/data/digital-map-of - for Romania
european-ecol ogical-regions
Landform Consultative Group on http://srtm.csi.cgiar.org/SELECTI |Digital Elevation Import into Arc GIS, then export to
International Agricultural ON/inputCoord.asp Model (DEM); Nearly |ArcView GIS 3.X, project into
Research — Consortium for Spatial 90 m x 90 m resolution|Stereo 1970, subsample for Romania
Information
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RESULTSAND DISCUSSION

The study aimed to assess the spatial distribution of land cover and use changes occurred in Romania during
2006-2012 by the biogeographical regions (Fig. 1), ecological regions (Fig. 2), and landforms (Fig. 3). For each figure,
the assessment is carried out from a double perspective: (1) are certain transitional dynamics dominant in certain
biogeographical regions, ecological regions, or landforms? and (2) which are the transitional dynamics characteristic to
each biogeographical region, ecological region, or landform?

Figure 1 indicates that severa transitional dynamics are strongly associated with some biogeographical
regions; for the continental region, the main transitional dynamics are the development of agriculture, forestation, and
urbanization; for the alpine region, the main transitional dynamic is deforestation (consistent with the results of
PETRISOR, 2015b); and for the steppic region, the main transitional dynamics are other causes, floods, and the
abandonment of agricultural land (the last finding is consistent with REY BENAYAS et al., 2007; KUEMMERLE et
al., 2008; PETRISOR, 2015a). From the other perspective, there is a strong connection between deforestations and the
alpine region.

Abandonment of agriculture

100.00 . —— Continental
-80.00+. - —— Steppic

Urbanization =~ 0. Deforestation = Pannonian
/ — Alpine

Development of agriculture

Forestation™ "~~~ Floods

Continental _
15.00, — Abandonment of agriculture

—— Deforestation

— Development of agriculture
Steppic =—Floods

—— Forestation

Other

— Urbanization

Pannonian

Figure 1. Spatia distribution of land cover and use changes in Romania during 2006-2012 by the biogeographical region, based
on CORINE data. The analyses are carried from a double perspective: transitional dynamics by biogeographical region (top)
and biogeographical regions by transitional dynamics (bottom).

Figure 2 shows that the abandonment of agriculture and floods are characteristic to the Pontic steppe,
deforestation and forestation to the Carpathian montane coniferous forests, abandonment of agriculture, urbanization
and forestation to the Pannonian mixed forests, development of agriculture and urbanization to the Balkan mixed
forests, and other transitional dynamics to the central European mixed forests. From the other perspective, most
deforestation occurred in the region of the Carpathian montane coniferous forests and fewer in the Pannonian mixed
forests, and floods are associated to the Pontic steppe.

The results presented in Figure 3 indicate that the transitional dynamics characteristic to the plain are
urbanization, development of agriculture and ‘others. Floods are characteristic to the plain, deforestation to the
mountain regions, and forestation to the hills. From the other perspective, the most important associations are between
mountains and hills and deforestation, floods and the floodplain, forestation to the fills, and urbanization to the plain.
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Abandonment of agriculture

— Central European mixed forests

= Pannonian mixed forests

— Pontic steppe

—— Balkan mixed forests
Development of agriculture

— Carpathian montane coniferous forests

East European forest steppe

Abandonment of agriculture

R - Deforestation
Carpathian montane coniferous forests ) N __» Central European mixed forests

— Development of agriculture
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— Forestation

Balkan mixed forests Pontic steppe

= Other
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East European forest steppe

Figure 2. Spatial distribution of land cover and use changes in Romania during 2006-2012 by the ecological region,
based on CORINE data. The analyses are carried from a double perspective: transitional dynamics
by ecological region (top) and ecological regions by transitional dynamics (bottom).
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Figure 3. Spatial distribution of land cover and use changes in Romania during 2006-2012 by the landform (defined by elevation),
based on CORINE data. The analyses are carried from a double perspective: transitional dynamics
by landform (top) and landforms by transitional dynamics (bottom).
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The study is subject to limitations characteristic to CORINE data, including misclassification, changes in the
classification schemes, and different resolutions from one period to another (JANSEN, 2007; PELOROSSO et al., 2011,
VERBURG et a., 2011; PETRISOR et a., 2010, 2014), and also to the ones originating in the classification of
landforms based on elevation only (for example, Dobrudja mountains would be classified as *hills' due to their height).

CONCLUSION

The findings of this study are consistent with the previous ones and suggest the lack of planning for
development. The main transitional dynamics indicates that negative phenomena are not countered; for example,
deforestation occurs in the mountains and hill region, but reforestation only in the latter; as a conseguence, floods occur
in the plain. The plain areas, situated in the continental region, are under the pressure of urbanization. The steppe,
affected by the effects of climate changes, is characterized by the abandonment of agriculture, but the causal
relationship of the two cannot be inferred from these data only.
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INFLUENCE OF CLIMATIC CONDITIONS ON THE TERRITORIAL DISTRIBUTION
OF THE MAIN VEGETATION ZONES WITHIN OLTENIA REGION, ROMANIA

VLADUT Alina, NIKOLOVA Nina, LICURICI Mihaela

Abstract. In the context of present climate change, the assessment of vegetation and vegetation zones response greatly gained in
importance. Within Oltenia region there is registered an obvious altitudinal zonation of the vegetation as altitudes increase from south
(about 3 m) to north (2519 m), which means decrease of temperatures, and, to a certain extent, increase of the precipitation amounts.
The assessment of the territorial distribution of the vegetation zones was made taking into account the values indicated by different
bioclimatic indexes (the simple continentality index, annual ombrothermic index, compensated summer ombrothermic index, Mayr
tetratherm, the sum of precipitation in the months when the mean temperature is higher than 10°C, “De Martonne” aridity index, rain
factor of Lang, Ellenberg quotient, forestry aridity index, Gams continentality index), the information rendered in specialized literature
and Corine Land Cover (CLC 2012) reference database. “De Martonne” aridity index and the rain factor of Lang, for example, indicate
the same types of bioclimate characteristic to the same areas (steppe/sub-humid dry; semi-humid/sub-humid moist; humid/humid;
super-humid/perhumid). Ellenberg Quotient and forestry aridity index, both indicate the western and central Subcarpathian area as the
area highly favourable to the development of beech forests, while in the eastern sector, the drier and warmer climate favours the
development of hornbeam and other thermophilous deciduous species, which also cover the piedmont area and the northern extremity
of Oltenia Plain. The areas mentioned above also appear in Corine Land Cover databaseas areas covered by deciduous or mixed forests,
without specifying the species. Thus, the results indicate a good correlation among different bioclimatic indexes and between
bioclimatic indexes and CLC 2012 classes of vegetation.

Keywords: Oltenia, climatic conditions, bioclimatic indexes, vegetation zones.

Rezumat. Influenta conditiilor climatice asupra distributiei teritoriale a principalelor zone de vegetatie din Oltenia,
Romania. Tn contextul schimbdrilor climatice globale, evaluarea raspunsului speciilor de plante si a zonelor de vegetatie a cistigat
mult in importanti. In cadrul regiunii Oltenia, se inregistreazi o zonare altitudinald evidentd a vegetatiei ca urmare a faptului ci
altitudinea creste de la sud (circa 3 m) la nord (2519 m), ceea ce inseamna sciderea temperaturilor, i, intr-o anumitd masura, cresterea
cantitatilor de precipitatii. Evaluarea distributiei teritoriale a zonelor de vegetatie a fost facuta tindnd cont de valorile indicate de catre
diferiti indici bioclimatici (indicele de continentalitate, indicele ombrotermic anual, indicele ombrotermic compensat de vara,
tetraterma Mayr, suma precipitatiilor in lunile in care temperatura medie este mai mare decat 10°C, indicele de ariditate "De Martonne",
factorul de ploaie Lang, coeficientul Ellenberg, indicele forestier de ariditate, indicele Gams de continentalitate), informatiile redate in
literatura de specialitate si Corine Land Cover (CLC 2012). Indicele de ariditate "De Martonne" si factorul de ploaie Lang, de exemplu,
indica aceleasi tipuri de bioclimat caracteristic acelorasi zone (de stepa / sub-umed uscat, semi-umed / sub-umed umed; umed / umed,;
super- umed / perumed). Coeficientul Ellenberg si indicele forestier de ariditate indica zona subcarpatica vestica si centrala ca zona
extrem de favorabild dezvoltarii padurilor de fag, in timp ce in sectorul estic, climatul mai uscat si mai cald favorizeaza dezvoltarea
carpenului si a altor specii de foioase termofile, care acoperd, de asemenea, zona piemontana si extremitatea nordica a Campiei Olteniei.
Zonele mentionate apar, de asemenea, si in Baza de date Corine Land Cover ca zone acoperite de paduri de foioase sau de paduri mixte,
fara a specifica insa specia. Astfel, rezultatele indica o buna corelare intre diferiti indici bioclimatici si intre indicii bioclimatica si
clasele de vegetatie evidentiate de CLC 2012.

Cuvinte cheie: Oltenia, conditii climatice, indici bioclimatici, zone de vegetatie.

INTRODUCTION

The distribution of vegetation is clearly dependent on climatic conditions, mainly temperature values and
precipitation amounts, as well as on their pattern of distribution in time and space, if the global scale is taken into
consideration. On a smaller scale, the role of other factors, secondary factors, such as altitude, exposure, soil cannot be
ignored (WHITTAKER, 1975; WOODWARD, 1987; SALAMON-ALBERT et al., 2016). During time, there were used
numerous simple climatic parameters in order to render the influence of climate on vegetation (GAMS, 1932; PRENTICE
et al., 1992; BLASI et al., 1999), but the results were not always eloquent. Thus, different researchers elaborated
phytoclimatic or bioclimatic indexes, which are based on relations between these simple climatic parameters, but better
highlight the importance of climate on the development and distribution of vegetation. Presently, this relation is studied
based on the bioclimatic classification, known as Worldwide Bioclimatic Classification System (WBCS), which was
elaborated by RIVAS-MARTINEZ et al. (1999) and improved by RIVAS-MARTINEZ (2005; 2011).

In the present climatic context — temperature increase especially in colder regions (IPCC, 2012), reduction of
precipitation amounts in many regions of the globe (IPCC, 20073, b), increased frequency of different risk phenomena,
among which drought is the one with great impact and considerable negative consequences on vegetation, it is no wonder
researchers focused on the immediate or predicted response of vegetation. Thus, there were achieved numerous
bioclimatic impact studies focusing on continental-scale effects of climate change (REHFELDT et al. 2003;
OHLEMULLER et al. 2006), but also regional studies on the Swiss Alps (BOLLIGER et al., 2000), the British Isles
(BERRY etal., 2002), the lberian Peninsula (BENITO GARZON et al., 2008), Central Europe (LEUSINGER et el., 2005;
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BALINT et al., 2011), or local studies, Germany (SCHARNWEBER et al., 2011), Serbia (STOJANOVIC et al., 2012),
Hungary (FUHRER, 2010; FUHRER et al., 2011; MORICZ et al., 2013), Romania (BUDEANU et al., 2016).

Oltenia region is affected by climate change as well, which mainly corresponds to an obvious temperature
increase (VLADUT & ONTEL, 2013; VLADUT, 2016) together with the increase of the aridity (DUMITRASCU, 2006;
VLADUT, 2010; ACHIM et al., 2012; PRAVALIE, 2013; VLADUT et al., 2013). Thus, the present study aims to
emphasize certain bioclimatic indexes within Oltenia region and correlate them with the characteristic vegetation zones
(based on specialized literature and situation observed in the field), as well as to render the trend registered by certain
indexes and the potential impact on vegetation.

MATERIAL AND METHODS

Study area and vegetation. Oltenia region is limited by the following geographical coordinates: 43°40' N lat in
the south and 45°35' N lat in the north and 22° - 24°53' E long in the west, respectively east. From the altitudinal viewpoint,
the range is quite high, 3 m in the Danube Alluvial Plain (at the confluence between the Olt and the Danube rivers) and
2519 m Parangul Mare Peak (Geografia Romaniei, 1983). Accordingly, Oltenia presents many latitudinal and altitudinal
vegetation zones: southern forest steppe, sub-mesophilous — thermophilous oak species, sessile oak forests, beech forests,
mixed beech and coniferous forests, spruce forests, subalpine and alpine vegetation (Figs. 1; 2).

Presently, steppe vegetation is highly altered due to the intensive human activities, and the initial species of
Festuca vallesiaca, Festuca sulcata, Stipa sp. were replaced mainly by Cynodon dactylon, Poa bulbosa, Andropogon
ischaemum, etc. There also appear some mesophilous Oak forests (Quercus pedunculiflora, Q. pubescens) or acacia
(Robinia pseudoacacia) plantations (DRACEA, 2008). In the lower hilly area, there are Turkey oak (Q. cerris) and
Hungarian oak (Q. frainetto) forests, the greatest percent of afforestation being met within the Oltet Piedmont, in the
eastern part of the Getic Piedmont. In the upper hilly area, the nemoral zone is represented by three sub-zones: sessile oak
(Quercus petraea), beech (Fagus sylvatica), mixed deciduous and coniferous forests. Sessile oak develops between 300
and 600 m altitude, but, due to the milder climatic conditions, it grows even at 700 m, on the southern slopes of the
mountains. Beech and mixed forests develop on a great altitudinal range, starting from 450-500 m up to 1400-1550 in
Valcan and Mehedinti Mountains (Geografia Romaniei, 1983). In the north of the region, we find the spruce forest zone
(Picea abies), which develops between 1400 and 1750 m. However, the upper limit can go to 1850 in Parang (the Sadu
basin) (MUICA, 1995). The subalpine zone, 1750-2100 m, is characterized by the presence of Pinus montana, Juniperus
sibirica and, sometimes Rhododendron kotschyi, and Agrostis rupestris, Festuca ovina, Festuca supina, which due to
overgrazing tend to be replaced by Nardus stricta, an oligotrophic species. In the alpine zone, above 2100 m, there are
meadows where the main species are Agrostis rupestris, Carex curvula, Festuca rubra, Nardus stricta, etc.
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Figure 1. Location of the meteorological stations within Oltenia Region (original).
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Data. There were used mean monthly temperature and precipitation data for 15 meteorological stations located
within Oltenia Region (Fig. 2; Table 1). The data cover a mean period of fifty years (1961-2010), except for two stations,
Vénju Mare and Paréng (1961-2002, respectively 1961-2005). For four of the stations (Drobeta Turnu Severin, Craiova,
Targu Jiu, Ramnicu Valcea) the data come from — Klein Tank, A.M.G. and co-authors, 2002. Daily dataset of 20"-century
surface air temperature and precipitation series for the European Climate Assessment. Int. J. of Climatol., 22, 1441-1453
(Data and metadata available on line at http://www.ecad.eu), while for the other stations the data were partly provided by
NAM or taken from the annual reports elaborated by PEAs or ESls.
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Table 1. Geographical coordinates of the considered meteorological stations.

No. Meteorological station Altitude (m) Latitude Longitude
1. Calafat 61 43°59° 22°57"
2. Bechet 36 43°47° 23°57°
3. Biilesti 57 44°01° 23°20°
4. Caracal 106 44°06" 24°22°
5. Craiova 192 44°19° 23°52"
6. Vanju Mare 86 44°26" 22°51°
7. Dr. Turnu-Severin 77 44°38" 22°38
8. Bicles 313 44°29° 23°07°
9. Driigisani 280 44°40° 24°17
10. Targu Logresti 265 44°53° 23°42°
11. Apa Neagri 258 45°00° 22°52
12. Targu Jiu 203 45°02° 23°16°
13. Polovragi 5l 45°11° 23°49°
14. Ramnicu Valcea 237 45°06" 24°22°
15. Parang 1548 45°23° 23°28"

Methods. The type of bioclimate was established based on WBCS, taking into account two indexes - simple
continentality index and annual ombrothermic index (http://www.globalbioclimatics.org/book/table_2016.htm).
Additional information was also obtained based on the compensated summer ombrothermic index.

The simple continentality index represents the annual temperature range, meaning difference between mean
maximum monthly temperature and mean minimum monthly temperature, as it follows:

IC = Tmax'Tmin (OC) (1)

Thus, according to the obtained values the climate can be: hyperoceanic (0-11) [extremely hyperoceanic (0-3),
euhyperoceanic (3-7), barely hyperoceanic (7-11)], oceanic (11-21) [euoceanic (11-18), semicontinental (18-21)], and
continental [subcontinental (21-28), eucontinental (28-45) and hypercontinental (45-65)].

The Annual ombrothermic index is calculated according to the formula:
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lo = IT)—Z (2) where, Pp represents the sum of the precipitation amounts registered in all the months with positive

temperatures and Tp represents the sum of the positive monthly temperatures (RIVAS-MARTINEZ, 1997; RIVAS-
MARTINEZET al., 1999). The thresholds values for ombrotypes are: 0.1-0.3 hyperarid; 0.3-0.9 arid; 0.9-2.0 semiarid;
2.0-3.0 dry; 3.0-5.5 subhumid; 5.5-11 humid.

The Compensated Summer Ombrothermic index (CSOi) (RIVAS-MARTINEZET al., 1999 apud. SALAMON-
ALBERT et al., 2016) is calculated by the formula:

CSOi = w(s), where P5 to P8 is the precipitation sum from May to August and T5 to T8 is the sum of
(T5+T6+T7+T8)

temperature means from May to August (mm, °C).
In order to emphasize the influence of climatic factors on the territorial distribution of vegetation there were
calculated several other bioclimatic indexes.
Mayr tetratherm (Twmayr), introduced by Mayr in 1909, was calculated according to the following formula:
Yty g+t )
Mayr — 4

T (4), where ts-ts represents the mean monthly values in the period May-August.

Summer temperature values represent a limiting factor of the timber-line and Mayr considered that the mean of
the four warmest months highlight the influence of temperature on vegetation (DAHL, 1998). According to SATMARI
(2010), values between 13 and 18°C indicate favourability for beech forests. Temperature values comprised between 10
and 14°C are favourable for coniferous forests (mainly, pine forests) (TYLKOWSKI, 2015).

The sum of precipitation in the months when the mean temperature is higher than 10°C (Pveg) represents the total
amount of precipitation registered mainly during the vegetation period.

“De Martonne” aridity index (la) (DE MARTONNE, 1926) can be calculated both for annual and monthly
values. For annual values, it is used the following formula:

P

* T+10 (5), where P — the annual amount of precipitation, T — the mean annual temperature, 10 — a
coefficient that is added in order to obtain positive values.

Thus, hyper-arid areas display 1,<3, arid areas 3>1,<8 and semi-arid areas to 8>1,<20 (VERHEYE, 2009), while
20>1,<30 semi-humid areas and 1,:>30 humid areas (IENCIU et al., 2015). For Romania, it was considered that 1.<5
corresponds to desert areas, 5>1,<10 to the steppe areas, 10>1,<30 indicates forest steppe area and 1:>40 forest arecas
(Table 2) (GACEU, 2002, p. 69; VLADUT, 2010; DUMITRASCU, 2006, p. 156).

Table 2. Numerical correlation between De Martonne index and the characteristic climate and vegetal association.

la Climate Vegetation
0-5 Hyper-arid Desert — lack of vegetation
5-10 Arid
15-20 Steppe (semi-arid, Mediterranean) Dry steppe
20-25 Steppe with gramineous species
25-30 Semi-humid Steppe with tall grass
30-35 Forest steppe
35-40 Humid Oak forests
40-45 Beech forests
45-50 Coniferous forests
50-55 Sub-alpine
55-60 Alpine
>60 Super-humid

Source: SATMARI, 2010

The rain factor of Lang (1), also called the pluvio-thermal index renders the atmospheric moisture, as well as its
variation; this index is calculated on annual, summer or vernal basis (GACEU, 2002, p. 70; DUMITRASCU, 2006, p.
155). There was used the following formula:

I= % (6), where P is the mean annual precipitation amount and t is the mean annual temperature. Lang defined

the type of climate for positive mean annual temperatures as arid when | < 40, humid for 40-160 and perhumid when | >
160. According to AWASTHI (1995), arid climate corresponds to areas where 1<17, semiarid climate to areas with
17>1<34, sub-humid dry areas to 34>1<50, sub-humid moist areas to 50>1<66, humid areas to 66>1<100, and perhumid
areas to 1>100. According to VERHEYE (2009), arid climate corresponds to areas where 1<5, semiarid climate to areas
with 5>1<35 and sub-humid areas to 1>35. In Romania, it was used a different value system for this index: 0 > | < 20 arid
climate, 20 > | < 40 Mediterranean climate, 40 < | < 70 semi-arid climate, 70 < | < 1000 humid climate (RUSANESCU,
2014; IENCIU et al., 2015).

Ellenberg Quotient (EQ), introduced by ELLENBERG in 1988, which renders beech (Fagus silvatica)
favourability, was calculated according to the formula:
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EQ = TTW 1000 (7), where Tw is the temperature of the warmest month of the year, P = annual precipitations.

According to Ellenberg, when EQ values are lower than 20 (JAHN, 1991), they indicate areas of pure beech forests,
values between 20 and 30 correspond to areas favourable to beech, while values higher than 40 mark the disappearance
of the species (BUDEANU et al., 2016).

The Forestry Aridity Index (FAI) was used by FUHRER et al. (2011) as an index also rendering the favourability
of climatic conditions to beech forests. It was calculated according to the following formula:

FAI = 100% (8), where T7-8 is the mean temperature of the July and August, P5-7 represents the

precipitation sum of the period May-July and P7-8 is the precipitations of July and August. Fihrer (2010) and Fihrer et
al. (2011) set the beech favourability threshold at a FAI value of less than 4.75.

Gams Continentality Index (GCI) also known as Fagus Favourability Index (FFI) (BUDEANU et al., 2016), was
calculated according to the formula:

GCI = ﬁ (9), where P is the annual precipitation amount and Alt the altitude. According to PACHE et al. (1999),

this method eliminates the effects of altitude and, thus, the comparison of the degree of continentality of stations located
at different altitude becomes possible. PACHE et al. (1999) also mention that this method is valid only in case of
mountains, more precisely for altitudes between 900 m and 1600 m. MICHALET (1991) modified this formula and it
became applicable for altitudes lower and higher than the aforementioned thresholds. However, in Romania, it was used
this formula and values < 1 indicate favourability for coniferous species, values between 1 and 2 for the beech, and values
> 2 for thermophilous species (LANG, 1920; SATMARI, 2010).

RESULTS

Oltenia region includes all major landforms, starting from low altitudes in the south, corresponding to the Danube
alluvial plain, and reaching high altitudes in the north, where there are located the Carpathian Mountains (2519 m Parangul
Mare Peak). Thus, all major climatic parameters are more or less influenced by altitude, slope exposure, topography
particularities, etc., which, in their turn influence the type of vegetation associations and their distribution.

Type of bioclimate. Bioclimate is rendered by the correlation of two simple indexes, Ic and lo. If taking into
account Ic, it results that there are two types of bioclimate — continental type for the entire region with the subcontinental
sub-type, except for the mountain area, where the values indicate an oceanic bioclimate, respectively a semicontinental
sub-type. Based on the values of lo, it resulted that the bioclimate is subhumid within most of the region. In the north, in
the Subcarpathian (western extremity and at higher altitudes) and Carpathian region, the bioclimate is humid. The
correlation of these two indexes indicates a temperate continental bioclimate, subcontinental and semicontinental (only
in the mountain area) subtype. In the plain area, the level of sub-continentality is excessive, while in the hilly and mountain
areas it is moderate (Table 3).

The Compensated Summer Ombrothermic index highlights the situation rendered by the annual ombrothermic
index in terms of spatial distribution. However, when taking into account only the thermic and pluviometric values
characteristic to the vegetation period, it results that the plain area has dry conditions, except for the northern extremity,
at the contact with the plateau area, where the values indicate a subhumid bioclimate (Craiova). The hilly region,
corresponding to the Getic Plateau and Subcarpathians presents subhumid conditions as well, while the in Carpathians,
the conditions indicate a humid bioclimate.

Table 3. Type of bioclimate based on Ic and lo values, according to RIVAS-MARTINEZ et al. (2011).

No. Meteorological station Ic (°C) lo Bioclimate —
type; subtype,
level
1. Calafat 24.1 C, Shc 85 sH Tc, Sbe, E
2. Bechet 24.7 C, Shc 3.6 sH Tc, Sbe, E
3. Baiilesti 24.5 C, Shc 3.9 sH Tc, She, E
4, Caracal 24.9 C, Shc 3.8 sH Tc, Sbe, E
5 Craiova 24.2 C, Shc 4.2 sH Tc, Sbe, E
6. Vanju Mare 23.6 C, Shc 3.7 sH Tc, Sbc, M
7. Dr. Turnu-Severin 23.5 C, Shc 4.4 sH Tc, Sbc, M
8. Bicles 23.2 C, Shc 4.2 sH Tc, Sbc, M
9. Drigisani 22.5 C, Sbc 4.3 sH Tc, Sbe, M
10. Targu Logresti 22.6 C, Shc 43 sH Tc, Sbc, M
11. Apa Neagria 22.9 C, Shc 6.0 H Tc, Sbc, M
12. Targu Jiu 22.9 C, Shc 5.4 sH Tc, Sbe, M
13. Polovragi 213 C, Shc 6.2 H Tc, Sbc, M
14. Ramnicu Valcea 22.5 C, Shc 5.1 sH Tc, Sbe, M
15. Parang 18.5 0, Sc 10.9 H To, Sc, M

O - oceanic; C — continental; sH — subhumid; H — humid; Tc - Temperate continental; To - Temperate oceanic; Sbc — subcontinental; Sc —
semicontinental; M — moderate; E - excessive
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Mayr tetratherm (TMayr) that was often used in studies regarding the timberline presents the highest values in
the south, mainly within the Danube Alluvial Plain (> 21°C). Northwards, at the contact with the plateau, the values
decrease to about 20°C, while in the hilly area to 19-20°C. Only at the contact with the mountains, at higher altitudes,
TMayr is about 18°C (Polovragi and Apa Neagra). In the Carpathian Mountains (Paréng station), the registered difference
of 5.2°C is imposed by altitude. Thus, in the south, there are conditions for the development of steppe vegetation
(gramineous xerophilous species adapted to high temperatures and low humidity, especially during summer) and in the
northern part of the plain and the southern part of the plateau for forest steppe and oak forests. Beech thermal favourability
interval is between 13 and 18°C, which means that the optimum conditions are met in the northern part of the
Subcarpathians and the southern slopes of the Carpathians. Coniferous forests develop at higher altitudes (generally 1500
m up to 1700 m), characterized by lower temperatures (mean annual temperature below 10°C and mean monthly
maximum temperatures below 15°C) and larger precipitation amounts.

The sum of precipitation in the months when the mean temperature is higher than 10°C (Pveg) is very important
for both agriculture and development of forest vegetation. Generally, the period with temperatures above the 10°C
threshold covers seven months (April-October). Only in higher hilly or mountainous areas, the period gradually reduced
as altitude increase (Apa Neagra, 6 months April-September; Polovragi, 5 months May-September; Parang, 4 months
June-September). The amounts registered during this period generally represents between 50 and 70% of the mean annual
precipitation amount. Thus, in the plain area, there is an approximate difference of only about 50 mm between the lowest
and the highest amounts (332.7 mm at Calafat and 385.6 mm at Craiova). However, in the western extremity, at Drobeta
Turnu-Severin, it exceeds 400 mm (410.3 mm), due to the local particularities. Even at higher altitudes, in the piedmont
area and the southern part of the Subcarpathians, the amounts are between 390 and 420 mm, while in the north, they are
between 490 and 515 mm. Due to the shorter interval, at Polovragi and in the mountains, the amount is lower than in the
Subcarpathian area, at lower altitudes. When correlating precipitation amounts with temperature values, it results that
certain cultivated plants require supplementary water amounts in order to reach optimum conditions of development. For
example, during the vegetation period, maize needs about 400 mm, sugar beat 400 - 600 mm (BALTEANU &
BARNAURE, 1989). As for forest vegetation, oak species find suitable conditions within the piedmont and Subcarpathian
areas, as most of the species are quite tolerant to temperatures and precipitation variations (even drought periods)
(ANNIGHOFER et. al, 2015), while beech forests develop better at higher altitudes due to temperature requirements.

“De Martonne” aridity index (1) was widely used to highlight both the correlation between the vegetation type
and climate and aridity issues. When applied on multiannual mean values of temperature and precipitation, it results that
there is a partial correlation with the situation illustrated by Twmayr. More precisely, both indexes indicate the presence of
steppe and drier bioclimate in the southern part of Oltenia Plain and of a semi-humid climate with steppe and forest steppe
vegetation in its northern and western part. Within the entire area of Subcarpathians the climate is characterized as humid,
except the eastern extremity where it is semi-humid, while in the mountains, at altitudes above 1500, it is super-humid.
Consequently, oak forests find favourable conditions in the lower sectors of the Subcarpathians and in the piedmont,
while beech forests at higher altitudes in the Subcarpathians (Polovragi) and low altitudinal levels of the mountains (Table
4). Based on I, values, coniferous forests may appear even in the north-western sector of the Subcarpathians (Apa Neagra)
as rainfall amounts are almost similar to those registered at much higher altitudes. Alpine vegetation is characteristic to
super-humid climatic conditions, which can be found only at high altitudes in the Carpathians (more than 2000 m).

Table 4. Type of climate on “De Martonne” aridity index (Ia) and the rain factor of Lang (1)
and vegetation based on “De Martonne” aridity index (la).

No. Meteorological station la Climate Vegetation | Climate
1. Calafat 24.5 | Steppe Steppe with gramineous species 45.50 [Sub-humid dry
2. Bechet 24.5 | Steppe Steppe with gramineous species 46.06 |Sub-humid dry
& Biilesti 26.5 | Semi-humid Steppe with tall grass 50.03 |Sub-humid moist
4. Caracal 26.3 | Semi-humid Steppe with tall grass 49.84  |Sub-humid dry
5 Craiova 28.6 | Semi-humid Steppe with tall grass 54.80 |Sub-humid moist
6. Vanju Mare 27.1 | Semi-humid Steppe with tall grass 51.24 |Sub-humid moist
7. Dr. Turnu-Severin 31.1 | Semi-humid Forest steppe 57.32  |Sub-humid moist
8. Bécles 29.8 | Semi-humid Steppe with tall grass 58.34 |Sub-humid moist
9. Drigisani 28.9 | Semi-humid Steppe with tall grass 55.51 [Sub-humid moist
10. Targu Logresti 32.0 | Semi-humid Forest steppe 64.87 |Sub-humid moist
11. | Apa Neagra 46.6 | Humid Coniferous forests 94.90 |Humid
12. | TarguJiu 38.7 | Humid Oak forests 75.70 [Humid
13. Polovragi 45.0 | Humid Beech forests 93.16 |Humid
14. Ramnicu Valcea 33.9 | Semi-humid Forest steppe 65.48 |Sub-humid moist
15. Parang 62.4 | Super-humid Alpine 181.29 |Perhumid

“De Martonne” aridity index shows a great variability during the analysed period. In order to assess the
aridization tendency, indicated by decreasing values of the index, there were analysed the annual values for six
meteorological stations, considered representative, located in different sectors of the analysed region. Thus, the period
1980-2000 is marked by the lowest values of 15, which culminated with 1992, 1993 and 2000, when the values got below
20 mm/°C, thus corresponding to dry steppe climate even at the foot of the mountains (Caracal 12.46 mm/°C in 2000;
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Craiova 13.62 mm/°C in 1992; Calafat 11.7 mm/°C in 2000; Apa Neagra 16.46 mm/°C, Targu Jiu 14.85 mm/°C, Ramnicu
Valcea 16.06 mm/°C, all in 2000) (Figs. 3; 4). However, in spite of extremely low values and obvious variability, when
analysing the trend, we notice that in the plain area it is quite different: in the south-western part the tendency is linear
(Calafat 0.0015 the coefficient of the linear equation), in the eastern sector, the values decrease indicating the aridization
of the climate (Caracal-0.0628), while in the north, 1. values increase (Craiova 0.0665), indicating a moister climate. In
the Subcarpathian area, the coefficient of the linear equation emphasizes that the upward or downward trend is not highly
significant (0.0453 at Apa Neagra; -0.0091 at Targu Jiu and -0.232 at R&mnicu Vélcea), due to the stabilization of the
pluviometric regime in the last decade of the analysed period.

The rain factor of Lang (1). When applying the classification proposed by Lang, it results that the entire hilly
and plain areas of Oltenia present a humid climate, while in the mountains there is a perhumid climate. If applying the
thresholds proposed by AWASTHI (1995), we may notice that the results are almost similar to those indicated by I, (Table
4), namely a drier climate in the southern extremity of the plain and a sub-humid moist climate within the rest of the plain
and the southern hilly region enabling the development of different forest types (the dominant species being Quercus
spp.). In the Subcarpathians and at lower altitudes in the mountains (below 1000 m), the climate is humid, which indicates
favourable conditions for beech forests, except for the northeastern sector (R&mnicu Vélcea), while in the mountains
(above 1000 m), the climate is perhumid, being favourable to coniferous forests, subalpine and alpine vegetation.
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Figure 3. The annual dynamics of “De Martonne” Aridity Index and linear trend at the selected meteorological stations
within Oltenia Plain (1961-2010).
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Figure 4. The annual dynamics of “De Martonne” Aridity Index and linear trend at the selected meteorological stations within the
Getic Subcarpathians (1961-2010).
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Ellenberg Quotient (EQ), Forestry Aridity Index (FAI), Gams Continentality Index (GCI)

The aforementioned indexes are greatly used in the assessment of the occurrence of different tree species, mainly
beech, as one of the dominant tree species in western and central Europe. In Romania, beech occurrence is also important,
as from the ecological point of view, it represents its eastern limit of development. According to BELMONTE et al.
(2008), beech tree finds optimum conditions of development when the annual precipitation amount is between 600 and
1000 mm. However, it was documented that Fagus sylvatica can also adapt to lower precipitation amounts, namely to
500 mm. A more restrictive factor in its distribution is related to temperature requirements — mean annual temperature of
4.5-6°C and 13-20°C mean temperature of the warmest month (PEZZ et al., 2008), with the same mention, that in certain
regions of Europe, it adapted to higher annual or monthly temperatures.

There is a good correlation between EQ and FAI as both indexes indicate the same distribution of the dominant
species. Thus, in the plain area, the species that find suitable conditions are thermophilous mainly represented by Quercus
spp. (EQ values between 40.67 and 44.26, an average of 42.5; FAI values above 7.25 - between 7.48 and 9.48, an average
8.14). In the northern part of the plain and the plateau area, the deciduous forests are mainly composed of sessile oak and
Turkey oak (EQ values between 33.36 and 39.33, an average of 36.15; FAI values between 6 and 7.25, in the region
between 6.32 and 7.13, an average 6.86). The area showing moderate favourability to beech tree develops in the southern
and eastern parts of the Subcarpathian region, the dominant species being hornbeam oak (EQ values around 30; FAI
values between 4.75 and 6, in the region between 5.03 and 5.12, an average 5.07). At higher altitudes, in the northern part
of the Subcarpathians and on the southern slopes of the Carpathians, the dominant species is Fagus sylvatica (EQ values
around between 20 and 30, and average of 24.3; FAI values < 4.75, in the region between 4.01 and 4.7, an average 4.35)
(Table 5) (REHFELDT et al., 2003).

Based on GCl, the area favourable for beech forests is only partially highlighted by the other two indexes, namely
the higher central part of the Subcarpathians (Polovragi). There also appears Bacles area as favourable, which is a
piedmont area, mainly covered by mixed forests. Except for the mountains, where GCI indicates the favourability of
coniferous species, the rest of the surface of the analysed region is favourable for thermophilous species.

Table 5. Different tree species favourability according to EQ, FAI and GCI.

No. Meteorological station EQ FAI GCI Favourability
1. Calafat 43.76 9.08 8.74
2. Bechet 44.26 8.47 14.49
3. Biiilesti 40.67 8.15 9.92
4. Caracal 41.28 7.48 5.26
5. Craiova 37.53 7.06 3.11
6. Vanju Mare 39.33 7.13 6.71
7. Dr. Turnu-Severin 34.15 7.49 8.81 |Moderately favourable for
8. Bacles 35.90 6.98 beech forests; Hornbeam
9. Dragisani 36.64 6.82 oak dominant species
10. Térgu Logresti 2.39 |Sessile oak, Turkey oak
11. Apa Neagria 3.56 |[forests
12. Targu Jiu 3.89 |Thermophilous
13. Polovragi species (forest
14. | Ramnicu Valcea steppe)
15. Parang

CONCLUSIONS

The relation between climatic conditions and vegetations has been dealt with in numerous global and regional
studies so far, mainly in the context of present climate change, which surely imposes certain modifications in zonal and
altitudinal distribution of different species. As Oltenia region covers a great altitudinal range (3 to 2519 m), which
determines distinct climatic conditions, there also succeed different vegetation zones from south to north, starting from
the steppe to alpine vegetation. Thus, there were applied certain bioclimatic indexes in order to assess the favourability
of the climatic conditions for the development of certain species, making reference especially to tree species, which are
more sensitive to variations of temperature and precipitations.

In terms of type of bioclimate, calculated based on multiannual mean values, the region displays a temperate
continental bioclimate, with two subtypes — subcontinental and semicontinental (only in the higher mountain area), the
level being excessive in the plain and moderate in the hilly and mountain areas. However, during the vegetation period
(considered the interval May-August), the plain area is characterized by a dry bioclimate, the hilly area by a subhumid
bioclimate, and the mountain area by a humid bioclimate, which determine certain restrictions for tree species.

The steppe and forest steppe area, characteristic to the plain, is highly transformed due to intense agricultural
use. As natural vegetation, there predominate gramineous xerophilous species adapted to high temperatures and low
humidity, while tree species are mainly represented by thermophilous oak species. Thus, the presence of this type of
vegetation is indicated by the values of the indexes — Twmayr, Pveg, la, I, EQ, FAI, GCI. Sessile oak forests find suitable
development conditions in the northern extremity of the plain area and the entire piedmont area, as indicated by Twmayr,
Pveg, EQ and FAI. However, according to |, values, in this area there are registered adequate conditions for the
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development of forest steppe, while oak forests appear in the lower Subcarpathian area (Targu Jiu). For beech forests, the
best conditions are registered in the Subcarpathians area — the central sector with higher altitudes (Polovragi), as indicated
bY Twmayr, Pvegs la, 1, EQ, FAI, GCI. According to EQ, the beech favourability area extends within the entire Subcarpathian
region, except for the eastern extremity, while according to FAI, only in the western sector (Apa Neagrd), in the central
(Téargu Jiu) and eastern sector, the dominant species being the hornbeam. The presence of thermophilous species is
indicated in the eastern sector of the Subcarpathians also by 5, | based on which the climate in the region is semi-humid,
respectively sub-humid moist, compared to the rest of the area, where the climate is humid. Coniferous forests and alpine
vegetation find suitable conditions in the mountain area, above 1500 m, characterized by lower temperatures (mean annual
temperature below 10°C and mean monthly maximum temperatures below 15°C), as emphasized by Twmayr, la, 1, EQ, FAI,
GCl (OHLEMULLER et al., 2006; CRACIUNESCU, 2007).

If analysing temperature and precipitation data for the period 1961-2010, there can be noticed a great variability
and a succession of periods - dry and warm, moist and warm, moist and cool, etc. In order to assess the aridization
tendency, as according to various studies Oltenia is a region highly susceptible to aridization processes, it was calculated
“De Martonne” aridity index at annual level for some of the stations. In spite of the great variations, there is no statistical
significant trend indicating the decrease of 1, values and, thus, a corresponding increase in the intensity of the
aforementioned process.

When comparing the situation rendered by the bioclimatic indexes with the latest version of Corine Land Cover
(2012), we notice a good correlation in terms of location and extension of the main vegetation types, with the specification
that there appear only deciduous and mixed forests without specifying the tree species; in the plain area, except for small
surfaces covered by such deciduous forests, there appear different types of arable lands, which means natural steppe
vegetation is no longer present, as the area is entirely agriculturally used.
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MORPHOGENETIC AND BIOCHEMICAL CHANGESOF THE GAMETOPHYTE
AND SPOROPHYTE, INDUCED BY LEAD, IN CASE OF SOME SPECIES OF FERN

DRAGHICEANU Oana Alexandra, BABAROGU Nicoleta,
POPESCU Monica, SOARE Liliana Cristina

Abstract. The aim of this study is to determine the influence of lead on the species: Athyrium filix-femina (L.) Roth, Dryopteris filix-
mas (L.) Schott and D. affinis (Lowe) Fraser-Jenk. In order to reach this issue, we proposed the following objectives: the monitoring
of the gametophyte differentiation on the soil that was contaminated with different lead concentrations and the estimation of the
physiological status of the 3 species of fern in the initial development status (gametophyte and young sporophyte) through the
analysis of the photosynthetic pigments and the determination of the antioxidant potential through the analysis of polyphenols. The
variants tested were V,=0.1 g Pb*, V,=0.2 g Pb®*, V5=0.5 g Pb*, V,=1 g Pb®*and Control. Of the three species considered in the
study, we have noticed, for the Athyrium filix-femina, the most advanced differentiation of the gametophyte. Low Pb concentrations:
V; and V, stimulate the pigments content at A. filix-femina, respectively at Dryopteris filix-mas, and, of the pigments, the carotenoids
have a protective role. A protective role against the stress produced by the heavy metal action is also possessed by the polyphenals,
which usually tent to grow compared to the control, but without noticing significant differences.

Keywords: ferns, pigments, polyphenols, lead.

Rezumat. M odificiri morfogenetice si biochimice ale gametofitului si sporofitului, induse de plumb, la unele specii
de ferigi. Scopul acestei lucrari afost de a determina influenta Pb asupra speciilor: Athyrium filix-femina (L.) Roth, Dryopteris filix-
mas L. Schott si D. affinis (Lowe) Fraser-Jenk. Pentru a putea realiza acest aspect ne-am propus urmatoarel e obiective: monitorizarea
diferentierii gametofitului pe solul contaminat cu diferite concentratii de Pb si estimarea conditiei fiziologice a celor trei specii de
ferigi aflate Tn stadii initidle de dezvoltare (gametofit si sporofit tanar) prin analiza pigmentilor asimilatori si determinarea
potentialului antioxidant prin analiza polifenclilor. Variantele experimentale testate au fost V,=0.1 g Pb*", V,=0.2 g Pb**, V5=05 g
Pb*, V=1 g Pb* si Martor. Dintre cele 3 specii luate Tn studiu, la Athyrium filix-femina s-a observat cea mai avansata diferentiere.
Concentratiile mici de Pb: V; si V,stimuleaza continutul de pigmenti la A. filix-femina respectiv la Dryopteris filix-mas, iar dintre
pigmenti, carotenoizii au rol de protectie. Rol de protectie Tmpotriva stresului provocat de actiunea metalelor grele au si polifenolii
care au, de regula, tendinta ascendenta comparativ cu martorul, insa fara a exista diferente semnifcative.

Cuvinte cheie: ferigi, pigmenti, polifenoli, plumb.
INTRODUCTION

The irrational exploitation and the human activities influence the quality of the atmosphere, the hydrosphere
and the lithosphere, leading to their degradation. The pollution of the soil with heavy metals has a high significance, due
to their persistency in the environment, the bioaccumulation at the level of the trophic chain and the effects on the
human health (LIU et a., 2010; WUANA & OKIEIMEN, 2011). Some fern species have the ability to hyperaccumulate
metals, so they play an important role in phytoremediation (RATHINASABAPATHI, 2011). The gametophyte of
Asplenium scolopendrium, A. trichomanes-ramosum, Cystopteris fragilis, Polypodium vulgare cultivated in vitro on
lead-containing medium have the capacity to bioaccumulate the metal (SOARE et a., 2015).

Lead is one of the most abundant heavy metals (TIWARI et al., 2013), which is featured by low solubility and
high linking capacity at colloidal level. Thus, the residence time in soil is high, so that it could influence, on a large
period of time, plant growth and metabolism (BHATTI et al., 2013).

VELCHEVA et al. (2012) consider that the gathering of objective information on the phytotoxicity in the
environment is made considering the growth and the functional parameters. The reduction of the plant productivity is
the result of the contamination of ecosystems with heavy metals, which act on the photosynthetic pigments and,
implicitly, on the photosynthesis, reducing its efficiency (GRUCA-KROLIKOWSKA & WACLAWSKI, 2006). The
pigment content provides information on the physiologic status of the plant: it ensures the optimum for the absorption
of light (WAHID & GHAZANFAR, 2006) and directly influences the primary production (CURRAN et a., 1990).

The antioxidant mechanisms of the plants, based on carotenoids, enzymes (catalase, peroxidase, etc.), polyphenals,
compensate the stress that is produced by the action of heavy metals. Polyphenols represent a large and diverse group of
secondary metabolites of plants, which influence important processes: the germination of seeds, the growth of plants and the
regulation of enzymatic activity (KAROLEWSKY & GIERTYCH, 1994). Also, they have a protective role against the
reactive species of oxygen, the UV light, pathogenic factors, parasites and predators (MOJZER et dl., 2016).

The aim of this study is to determine the influence of lead on the species of Athyrium filix-femina (Linnaeus)
Roth (1799), Dryopteris filix-mas (Linnaeus) Schott (1834) and D. affinis (Lowe) Fraser-Jenkins (1979). In order to
reach this issue, we proposed the following objectives: the monitoring of the gametophyte differentiation on the soil that
was contaminated with different lead concentrations and the estimation of the physiological status of the three species
of fernin theinitial development status (gametophyte and young sporophyte) through the analysis of the photosynthetic
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pigments and the determination of the antioxidant potential through the analysis of polyphenols. The study provides
new data on the morphogenesis and biochemical behavior of the gametophyte, as well as the young sporophytes in
some native fern species in the presence of lead.

MATERIALSAND METHODS

Theinitial biologic materia was represented by spores collected from Athyrium filix-femina (Linnaeus) Roth (1799),
Dryopteris filix-mas (Linnaeus) Schott (1834) and D. affinis (Lowe) Fraser-Jenkins (1979). The spores of the three species
were collected during August and September 2016 from samples in the VAsan Valley: North 45°20', East 0,24°43' (Arges
County, Romania). Subsequently to the collecting process, they have been kept in the refrigerator (4°C) for 2 months. The soil
has been gterilized a 105°C in the oven for two and a half hours. The biologica material and the soil used in the experiment
did not contain Pb before the experiment was initiated, the quantitative determination of the meta was achieved by
inductively coupled plasma atomic emission spectrometry (ICP-AES) (SOARE & d., 2015). For each variant, we used 200g
of soil, which was soaked in Knop solution: Ca(NO3),:1.00 g-L™; MgSO,: 0.25 g-L™; KH,PO,: 0.25g-L ™% KNO3: 0.25g-L™
We dissolved, in Knop solution, the lead acetate, in different quantities, in order to reach some progressive concentretions:
V,=0.1 g Pb*, V,=0.2 g Pb**, V5=0.5 g Pb**, V,=1 g Pb®*. After a homogenous mixing, the soil was uniformly distributed in
Petri boxes (50mg/box). To start the experiment, the spores were dispersed on the whole surface of the sail in the box, and the
boxes were put in the growing room (16h of lighting, 8h of darkness, constant humidity, temperature 25°C in the day and
15°C at night) and periodically watered with distillated water. Periodical observations on the gametophyte and sporophyte
differentiation were made using the OPTIKA B275 microscope and using the OPTIKA SZR stereomicroscope. For the
biological materia reached after 4 months from the beginning of the experiment, we determined the content of photosynthetic
pigments (the spectro-photometric method), as well as of the polyphenols (ORTAN et al., 2015). The dtatisticd interpretation
of the data was made using the SPPS software (Version 16 for Windows). The values are the means of 3 repetitions +
standard deviation; a, b, ¢, d - Duncan test results: the comparisons were made between Control and V.4,

RESULTSAND DISCUSSION

The differentiation of the gametophyte is the most advanced in the A. filix-femina species. after one month, the
chordate prothallia, with reproductive organs (antheridia with viable anterosoids and archegonia) (Table 1), and, during
the second month, the low size sporophyte is differentiated (Table 2). In case of D. affinis, after the first month, the
chordateprothallium stage only emerged in the control and in case of the variants with low concentrations of Pb* (V1.5).
In the other cases, we can notice the following stages: young prothallia, blade and prothallium filament, stages that are
characteristic for the D. filix-mas species al so, irrespective of the variant.

Table 1. The gametophyte development after 1 month.

VARIANTS Athyrium filix-femina (Aff) | Dryopteris filix-mas (Dfm) | Dryopteris affinis (Da)
One month
Control/C chordate prothalia, antheridia, young chordate prothalia chordate prothalia
archegonia
V.Pb chordate prothalia, antheridia prothallium blade and filament chordate prothalia
V,Pb chordate prothalia, antheridia prothallium blade and filament chordate prothalia
V3Pb chordate prothalia, antheridia, young prothalia prothallium blade and filament
archegonia,
V.,Pb young chordate prothalia, antheridia, prothallium blade and filament young prothalia
Table 2. The gametophyte developmentafter 2 months
Athyrium filix-femina | Dryopteris filix-mas | Dryopteris affinis
VARIANTS 2 months
Control/C sporophyte & gametophyte sporophyte & gametophyte chordateprothalia
V1Pb sporophyte & gametophyte gametophyte (antheridia, archegonia) sporophyte & gametophyte
V,Pb sporophyte & gametophyte gametophyte with archegonia sporophyte & gametophyte
V3Pb sporophyte & gametophyte sporophyte & gametophyte sporophyte & gametophyte
V,Pb sporophyte & gametophyte sporophyte & gametophyte sporophyte & gametophyte

Two months after the beginning of the experiment, the differences between the variants started to
progressively reduce: next to the gametophyte, usually represented by the chordate prothallia, the sporophyte emerges,
with exceptions (D. affinis control and V., D. filix-mas), and, after 4 months, the sporophyte stage emerges at all the
variants, being predominant (Figs. 1-5).

The determination of the photosynthetic pigments. 4 months after the beginning of the experiment, we
determined the content of pigments: chlorophyll a, chlorophyll b and carotenoids. According to Figs. 6, 7, 8 for the
chlorophyll, we can notice, in most of the cases, a growing trend; thus, for species A. filix-femina at V,Pb and V3Pb, the
growth reaches 22, respectively 14% compared to the M variant; for D. filix-mas, the determined values of chlorophyl|
are usually between 0.179 (V3Pb) and 0.240 (V 4Pb).
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Figure 1. Aff, C-4 Figure 2. Aff, V,Pb-4 Figure 3. Dfm, M-4 Figure 4. Dfm, V3Pb-4 Figure 5. Da, V3Pb-4
months. months. months. months. months (originals).
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Figure 6. Content of pigmentsin Athyriumfilix-femina. (The values are the means of 3 repetitions + standard deviation;
a, b, ¢, d - Duncan test results: the comparisons were made between Control and V1.,).
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Figure 7. Content of pigmentsin Dryopteris filix-mas. (The values are the means of 3 repetitions + standard deviation; a b, c, d -
Duncan test results: the comparisons were made between Control and V1.4).
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Figure 8. Content of pigmentsin Dryopteris affinis. (The values are the means of 3 repetitions + standard deviation;
a, b, ¢, d - Duncan test results: the comparisons were made between Control and V1.4).

In the case of the 3" species, D. affinis, for chlorophyll a, the single significant growth is seen at VsPb. LIU et
al. (2010) noticed that both the high and the low concentrations of Pb (100, 500, 2000 mg/ kg™ of dry soil) stimulated
the chlorophyll synthesis in the incipient stages of wheat growth. A growth was also noticed, for Medicago sativa, in
the total photosynthetic pigments content (chlorophyll a and b), for the variant of 50 ppm Pb compared to the control
(OLTEANU et d., 2008). Of the 12 studied species, SEDZIK et a. (2015) decided that in case of the rye, wheat and
sunflower there are no significant differences between the total content of chlorophyll of the control and the variant
with ImN Pb, and for the Nicotiana tabacum (ALKHATIB et al., 2012) the effect of the Pb(NOj3), found in various
concentrations (5, 10, 25, 50, 100, 300, 500 puM) on the chlorophyll content was insignificant. In the V,Pb variant, we
notice contrary results in case of the two species: for A. filix-femina, we registered the lowest chlorophyll concentration,
with a growth of 16% compared to the control, as for the D. filix-mas, we reached the highest value, of 0.317 (a growth
of 74% compared to M).

The same trends were also noticed for chlorophyll b and carotenoids, reaching low concentrations for A. filix-
femina and high concentrations for the D. filix-mas. Except the V,Pb variant, on the first two species, there are no
significant differences between the chlorophyll b content of the Pb variants and the control. In case of D. affinis, at the
highest concentration of Pb?* (V,4Pb), we confirm the result of VODNIK et al. (1999): chlorophyll b is much more
sensitive than chlorophyll a at the treatment with Pb, the reduction being significant in our case. For the Brassica
pekinensis, the Pb with a concentration of 4 mmol/kg™ has stimulated the chlorophyll b content, but it did not influence
the quantity of chlorophyll a (XIONG et al., 2006), and in case of two species of moss tree of the Thuidium genes (T.
delicatulum and T. sparsifolium), we noticed an insignificant reduction of the chlorophyll a, b and total chlorophyll
reduction after the exposure to Pb(NOs), (SHAKYA et al., 2008).

The carotenoids display a growing trend for D. filissmax, with significant growths for all the Pb variants. The
significant growing trend emerges at the A. filix-femina in only two cases of V;Pb and V3Pb, and in case of D. affinis at
V3Pb. BHATTI et a. (2013) noticed a significant increase in the carotenoids content for the two types of Triticum
aestivum subseguently to the exposure at concentrations of 0, 40 and 60 ppm Pb. For Daphne jasmine, the Pb nitrate
treatment stimulated the carotenoid and chlorophyll synthesis (WISZNIEWSKA et a., 2015). The growth of the
carotenoids content, as aresult of the action of heavy metals, has the role of protecting the plant from ROS (BHATTI et
a., 2013; SCHWARZAUR-ROCKETT et a., 2013); the Arabidopsis thaliana species especialy uses carotenoids to
compensate the stress produced by Pb (BAEK et a., 2012). For the Pluchea sagitallis (ROSSATO et d., 2012) and
Asplenium scolopendrium (DRAGHICEANU et al., 2016) species, Pb did not influence the quantity of carotenoids.

Total polyphenol content. 4 months after the beginning of the experiment, we determined the total content of
polyphenols (Fig. 9) and we noticed the following: for A. filix-fermina we noticed a growing trend for the V; and V3 variants,
the growth reaches 10% for the VsPb and nearly 49% from the control to V,Pb (significant growth compared to the contral).
For D. filix-mas, the total polyphenol content is usudly between 30.6% (V3Pb) and 42.75% (V4Pb). The exception in the
species Ao emerges at V,Pb (also met in pigments) where we notice a haf-life of the value reached in the control. On the
second species of Dryopteris, the highest growth is 15% for V,Pb, and for the VsPb, we reached 8% lower value reported to
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the control. According to SCHWARZAUR-ROCKETT et a. (2013), the growth of the phenolic compounds content
represents a defense mechanism againgt the stress produced by the Pb. At the concentration of 900 mg Pb kg™, the growth of
the phenolic content was significant for wheat (PAZOKI, 2015) and for Vigna radiata, Pb (50 ppm, 120 ppm) led to the
reduction of the polyphenalic content (NAJAFI & JAMEI, 2014). HARANGOZO et al. (2014) noticed alow decrease in the
content of polyphenols for flax for the variant of 1092 mg kg™Pb, but without overpassing the value of the control.

120

100

Z a0
g‘ b A. filix-femina
g 60 B D. filix-mas
W D. affinis
40
20

M V1Pb V2pPb V3Pb VapPb

Experimental variants
Figure 9. Total polyphenol content after 4 months (Gallic Acid Equivalents/Dry Weight).

CONCLUSIONS

Of the three species considered in the study, we noticed, for the Athyrium filix-femina, the most advanced
differentiation of the gametophyte, one month after the beginning of the experiment (chordate prothallium with
antheridia and archegonia). Differences are progressively reduced during the four months so that it emerges at al
species next to gametophyte and sporophyte. Low Pb concentrations: V4 (0.1 g Pb?*) and V, (0.2 g Pb®") stimulate the
pigments content at Athyrium fillix-femina, respectively at Dryopteris filix-mas, and, of the pigments, the carotenoids
have a protective role. A protective role against the stress produced by the action of heavy metals is also possessed by
the polyphenols, which usually tent to grow compared to the control, but without noticing significant differences.
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HEAVY METAL INFLUENCE ON THE EVOLUTION
OF THE PLANKTONIC AND BENTHIC DIVERSITY OF ORGANISMS PRESENT
IN CONTAMINATED INDUSTRIAL ECOSYSTEMS OF OLTENIA PLAIN

CIOBOIU Olivia, CISMASIU Carmen - Madalina, GAVRILESCU Elena

Abstract. Ecology of extreme environments is an area of interdisciplinary research aimed at increasing the efficiency of processes to
reduce the concentration of heavy metals from contaminated industrial areas. Authors' research on the influence of heavy metals on
the dynamics of planktonic and benthic organisms from the industrially contaminated aquatic ecosystemsin Oltenia Plain revedled a
numerical abundance of the species of microorganisms, invertebrates and plants linked to the presence and distribution of metal ions.
By analyzing the biocenotic structures of the lakes in Cetate — Calafat sector, it was found to have a high degree of trophicity
reflected by the quantitative and qualitative composition of communities of planktonic and benthic organisms. With regard to the
presence of bivalent heavy metals in sediments and shells of freshwater snails, it resulted that they can accumulate higher level of
Mn®, Fe*, Cu®* and Zn*" than the admissible environmental values (0.001-0.01 mg/l) according to Order no. 161/2006. The
performed analyzes illustrate the capacity of the pulmonary snails species such as Radix balthica and Lymnaea stagnalis to
accumulate metal ions type Mn®*, Fe**, Cu®* and Zn*" in direct correlation with the concentration of the respective ions in the soil.

Keywords: invertebrates, microorganisms, metal extraction, technological processes.

Rezumat. Influenta metalelor grele asupra evolutiei diversitatii de or ganisme planctonice si bentonice prezentein
ecosistemele contaminate industrial din Campia Olteniei. Ecologia mediilor extreme este un domeniu de cercetare
interdisciplinar avand ca scop cresterea eficientel proceselor tehnologice de reducere a concentratiei de metale grele din zone
contaminate industrial. Cercetarile autorilor privind influenta metalelor grele asupra dinamicii organismelor planctonice si bentonice
din ecosisteme acvatice contaminate industrial din Campia Olteniei au evidentiat o abundentd numerica a speciilor de
microorganisme, nevertebrate si plante in strnsi concordantd cu prezenta si distributia ionilor metalici. Analizand structurile
biocenotice ae lacurilor din sectorul Cetate - Calafat s-a constatat ca au un grad ridicat de troficitate reflectat prin componenta
cantitativa si calitativa a comunititilor de organisme planctonice si bentonice. Tn ceea ce priveste prezenta metalelor grele bivalente
n sedimente si cochilia melcilor de api dulce a rezultat ci pot acumula niveluri mai ridicate de Mn?*, Fe?*, Cu* si Zn®* decét
valorile admisibile de mediu (0,001 — 0,01 mg/l), in conformitate cu Ordinul nr. 161/2006. Analizele realizate ilustreaza capacitatea
speciilor de melci pulmonati Radix balthica si Lymnaea stagnalis de a acumula ioni metalici de tip Mn®*, Fe**, Cu* si Zn* in
corelagie directa cu concentratiaionilor respectivi din sol.

Cuvinte cheie: nevertebrate, microorganisme, extractia metalica, procese technologice.

INTRODUCTION

Research conducted within a comprehensive knowledge national program of some reprezentative ecosystems
for Romania territory, makes an important contribution to the establishment of the hydrobiological particularities of
some lakes in Oltenia Plain subject to industrial contamination. In this respect, between Cetate and Calafat localities, on
the site of former meanders or abandoned branches of the Danube, there appeared several lakes: Banului Fountain,
Hunia, Maglavit, Golenti (Fig. 1). The area between the Drincea Valley to the West and the Jiu Valley to the East is part
of the RIFPA0074 Maglavit avifaunistic protection site, with an area of 3,562.6 ha. The lakes are natural, developed in
the lower sections of the alluvia plain, with a large surface and shalow waters, being used for irrigation and
pisciculture. The dimensions of the lakes are: Banului Fountain with an area of 310 ha and depth of up to 2.6 m;
Maglavit — 48 ha and the deep of 2.4 m; Golenti — 165 ha and depths up to 3.2 m. Their connection with the Danube is
still preserved, the water supply being made directly from theriver (CIOBOIU, 2014; 2015).

The main factors of industrial contamination in Romania consist in the discharge of untreated waste water and the
lack of infrastructure organized on methods of reducing the concentration of meta ions in the areas polluted with heavy
metals. In this context, afield widely approached at international level with immediate practical applications is the use of
acidophilic microorganisms in microbiological recovery of metals. Bacteria in the sulfur cycle can be used to remove
heavy metals. The formation of iron sulphide is an important reaction from biogeochemical point of view because low
temperatures leads to the formation of pyrite. In addition, the presence of iron and pyrite sulphide can affect the solubility
of other dissolved metals (Cu*, Zn?*, Pb®* and Cd**) by absorption and co-precipitation reactions. H,S produced by
sulphate-reducing bacteria reacts with free or adsorbent metal ions, which precipitates in the form of insoluble metal
sulfides. The process can be used for the concentration of heavy metals and recover their side, but also for the treatment of
industrial effluents for the purpose of bioremediation (FAUR & GEORGESCU, 2009; TOMUS et d., 2015).
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Figure 1. The location of the lakes in Cetate - Caafat sector from Oltenia Plain (from Google Earth, accessed: March 11, 2017).
MATERIAL AND METHODS

Mineralization carried out in order to translate the metal solution is performed in Ethos mineralizer, microwave
type D, 1000W power, equipped with Teflon tubes, programmable and it occurs in several stages. About 1 g of dried
and ground organic material is weighted and inserted into the Teflon tube and then added 65% nitric acid 3 ml, 2 ml
and 1 ml of HCI 37% hydrogen peroxide; afterwards, it is left a few minutes to settle. The mineralized samples are
filtered through quantitative filter paper and standard solutions are aspirated in ascending order of concentration and the
blank (zero) to construct the calibration curve at the following wavelengths of the Avanta atomic absorption
spectrometer (GBC) equipped with an air / acetylene flame burner and cavity cathode lamps corresponding to the
determined metals (Pb®* - 217 nm; Cd®* - 228.8 nm; Cu®" - 324.7 nm; Ni% - 232 nm) (CIOBOIU & CISMASIU, 2016).

The activity of acidophilic microorganisms in technologica processes of remediation of industrial contaminated
areas in Romania is conditioned by a series of physical and chemica factors because it competes for the nutrient substrates
containing both organic and inorganic electron donors (LAZAR et a., 2004; JOHNSON & HALLBERG, 2008; FURTUNA
et a., 2009).

RESULTSAND DISCUSSION

Water chemistry is characteristic to eutrophic ecosystems (Table 1). The pH values are from 6.5 to 8.5 (slightly
alkaline). The high amount of nitrates and nitrates is due to nutrient intake as a result of the administration of mineral
and organic fertilizers on neighboring agricultural land. Among cations, calcium (Cat*) is primarily remarked; its origin
is considered to be the sedimentary rocks composing the lakes basins, as well as the amendments applied to agricultural
land in the area (CIOBOIU, 2014).

Table 1. Physical-chemical composition of the water of the lakesin the sector Cetate-Calafat (average values).

o Measure Admitted values _ _
No. Analysed indicators d values Ord. 161/2006 - Analysis method Used equipments
Quality Class||
Concentration of hydrogen ions (pH), H-meter WTW 330i, series
Lo | oo ydrog (PH) 72 65-85 STAS 632575 P MRS
2. Electric conductivity pS/cm, max. 1100 - STAS 7722-84 Cond WTW 340i, series 08082507
3. Total hardness, German degrees, max. 27.50 - STAS 3026-76 -
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Analytic balance type KERN 770

) . 3 .
4, Fixed residue, mg/dm®, min./max. 550 750 STAS 3638-76 Series 17308244
. 8 g Spectrophotometer DR 2000,

5. Ammonia (NH,4), mg/dm®, max. 0.102 1.0 STAS 6328-85 ceries no. 930700025411
6. Calcium (Ca), mg/dm?®, max. 55 100 STAS 3662-62 -
7. Magnesium (Mg), mg/dm®, max. 87 50 STAS 6674-77 -

I 5 Spectrophotometer Lovibond PC
8. Nitrites (NO,), mg/dm®, max. <0.01 0.1 Method 571 spectro Series 100510

) 3 Spectrophotometer DR 2000, series
9. Nitrates (NO3), mg/dm®, max. 108 13 Method 355 ho. 930700025411
10. Chlorides (Cl), mg/dm®, max. 64 50 STAS 3049-86 -
11. Oxidizable orggnl ¢ substance CCOCr 43 5 STAS 3002-85

(O,) mg Oy/dm°, max

Analyzing the biocoenotic structures of Cetate-Calafat lacustrine ecosystems, it was noticed that they have a
high degree of trophicity reflected by the quantitative and qualitative composition of the planktonic and benthic
communities, a specific character of the ecosystems in Oltenia Plain. In the composition of phytoplankton there were
identified the following species - Diatoma elongatum, Synedra acus, S ulna, Amphora ovalis, Ceratoneis arcus,
Gyrosigma acuminatum, Scenedesmus quadricauda, Pediastrum duplex, P. boryanum (CIOBOIU & NICOLESCU,
1999; DINU & BREZEANU, 2014).

Together with phytoplankton primary producers, macrophytes represent an important part of the biological
production, the dominant species being Phragmites communis, Typha angustifolia, Scirpus lacustris, Mentha aquatica,
Carex riparia, Lemna minor, Nuphar luteum, Potamogeton crispus, P. natans, Myriophyllum spicatum (DIHORU &
ARDELEAN, 2009).

Zooplankton consists of the following groups: Ciliata, Rotifera, Cladocera, Copepoda. The dominant and
frequent species are: Brachionus angularis, Filinia longiseta, Synchaeta pectinata, Acathocyclops vernalis, Cyclops
vicinus, Mesocyclops leukarti, Diaphanosoma brachiurum, Bosmina longirostris, Sda cristalina, Daphnia cucullata,
Chydorus sphaericus, Leydigia acanthoscelidis. The main benthic groups are Oligochaeta (Peloscolex ferox, Stylaria
lacustris), Chironomidae (Chironomus plumosus, Tendipes semireductus), bivalves (Unio pictorum, Anodonta
piscinalis, Sphaerium lake, Dreissena polymorpha), caddisflies (Hydropsyche ornatula, Setodes sp.), Gammaridae
(Gammarus roeselli, Pontogammarus crasus, Dicherogammarus vilosus) (CIOBOIU, 2015).

An important role in organic production of lake ecosystems in the region is played by the populations of
gastropods, mainly benthic organisms that respond actively to the heterogeneity of the microhabitats they inhabit. A
number of 25 species have been identified, among which Viviparus acerosus, Radix balthica, Physella (Costatella)
acuta, Lymnaea stagnalis, Planorbarius coneus are characteristic of the eutrophic lake ecosystemsin Oltenia Plain.

Regarding the presence of bivalent heavy metals in sediments and the freshwater snail shell, it has been found
that they can accumulate higher levels of Mn?*, Fe?*, Cu?" and Zn*" than the admissible environmental values (0.001-
0.01 mg/ I), with Order no. 161/2006 (Table 2). The analyzes performed in the lacustrine ecosystems in the studied
sector illustrate the ability of Radix balthica and Lymnaea stagnalis species to accumulate Mn**, Fe**, Cu** and Zn**
metal ionsin direct correlation with the concentration of the respective ions in the soil (Tables 3; 4).

The aforementioned analyzes are consistent with the literature data that have shown that abiotic ecological
factors represented by temperature, acidity, organic substrate concentrations and dissolved heavy metals have a great
influence on the extracellular metabolic activity of acidophilic bacteria as they develop under specific environmental
conditions (GRAHAM, 1996; GIANFREDA & RAO, 2004; TOMUS et d., 2015).

Table 2. The concentrations of heavy metalsin the water of lakes compared with the maximum allowable studied Order no.

161/2006"".
Metals Unit Lakesof the CMA cf. Ord. 161/2006 Analysis method Aperture
of measurement Cetate-Calafat sector
0.1 Specific method of Flame Atomic
| <0.

cr mg/ 0.003 01 working in the GBS Absorption

Ni mg/ | 0.016 ) Avanta atomic Spectrometer Avanta

7n mg/ | <0.005 0.05 absorption spectrometer GBC, SN 5378

Pb mg/| <0.01 0.01 ser menua

cd mg/ | 0.001 0.005

Cu mg/ | <0.01 0.01

Mn mg/ | <0.001 0.01

Fe mg/ | <0.005 0.1

“Order no. 161 of February 7, 2016 for the approval of the Normative regarding the classification of surface water quality in order to establish the
ecological state of water bodies published in the Official Gazette no. 511 of June 13, 2006 of the Water Law n0.107/1996 with subsequent
amendments and completions.
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Table 3. Concentrations of metals from the soil and shells of the pulmonate snail Radix balthica.

No. Metals Hunia (sol) Snail (shells)
(mg/kg/su)
1 Fe 0,148 0,124
2 Mn 0,0075 0,014
3 Ni 0,0045 <SLD
4 Cr <SLD <SLD
5 Cu <SLD <SLD
6 Zn 0.0005 0.006
7 Cd 0.0015 <SLD

Note: SLD — below the limit of detection

Table 4. Concentrations of metals from soil and shells of pulmonic snails Lymnaea stagnalis.

No. M etals (mg/Kg/SU) M aglavit (soil) Snails (shells) The method of analysis The used apparatus
1 Iron 0.27 180 The working method The spectrometer
2 Manganese 0.008 187 specified in the user of the atomic absorption
3 Nickel <SLD 0.475 manual of the spectrometer with flame Avanta GBC,
4 Chromium <SLD 4.07 by the atomic absorption — SN A 5378
5 Copper <SLD 8.1 AvantaGBS
6 Zinc 0.006 0.115
7 Cadmium 0.0015 0.1
8 Lead <SLD 0

Note: SLD — below the limit of detection

Deepening the knowledge of the diversity and action of organisms on different organic and inorganic
substrates in industrially contaminated areas has allowed the development of technological processes with low pollutant
effects LAWRENCE et al., 1996).

The obtained data revealed that in industrial ecosystems, gastropod populations have a particular role among
consumers, as they are an important factor in the process of accumulation of metal ions in waters and sediments. These
species are bioindicators of industrially contaminated environments in Oltenia Plain because it signals early the
appearance of negative changes in industrial contaminated ecosystems. Also, studies have shown the increased
tolerance of the bacteria of the species present in the environment acidophilic the divalent metal ions derived from
industrial solid waste processing (Figs. 1-3).
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Figure 1. The starch degradation of the extracellular enzymatic activity of Acidiphilium populationsin GY E medium
with 0.1% FeSOy,, respectively 0.1% CuSO,, and 2g/l starch.
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Figure 2. The bacterial density of the P, populationsin GY E medium with 0.1% FeSO,,
respectively 0.1% CuSO,, and 2g/| starch.
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Figure 3. The bacteria density of the P; populationsin GY E medium with 0.1% FeSO,,
respectively 0.1% CuSO,, and 2g/l starch.

CONCLUSIONS

Cetate-Calafat 1ake ecosystems have a high degree of trophicity reflected by the quantitative and qualitative
composition of the planktonic and benthic communities. Our studies illustrate the toxic effects of metal ions on living
organisms and, in particular, the efficiency of biotechnological processes in reducing heavy metal concentrations in
wastewater through their classical and modern systems of treatment.

The use of tolerant microorganisms at increased concentrations of metal ions in their biosolubilization and
biosorbtion processes is efficient in technological applications of bioremediation in the industrially contaminated areas
from Oltenia Plain. Also, studies have shown the increased tolerance of these snail species to the presence in the
environment of bivalent metallic ions from industrial solid waste processing activities.
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THE EFFECTS OF ECOLOGICAL FACTORS
ON THE STRUCTURE OF THE COMMUNITIES OF ORGANISMS PRESENT
INTHE INDUSTRIAL POLLUTED AREASFROM OLTENIA REGION

CISMASIU Carmen - Madilina, CIOBOIU Olivia, GAVRILESCU Elena, TOMUS Nicolae

Abstract. The authors' research on industrial contaminated biotopes in Oltenia have revealed the significant presence of certain
physiological groups of organisms (plants, invertebrates) adapted to different living environments, which gained perfect tolerance to
the ecological characteristics of the substrates. The results of the performed experiments showed that between the growth and
multiplication of bacteriain acidic media there is a close correlation highlighted by their maximum tolerance at different metal ion
concentrations under certain pH and temperature conditions. Knowing the diversity of microbiotain industrially contaminated areas
isapoint of view in determining the influence of physico-chemical conditions on the evolution of planktonic and benthic organisms
in Romania industrial areas. The analyzed data emphasized significant differences in the distribution of microbiota in areas
contaminated by industrial waste in close correlation with the adaptation of the microorganisms to the presence of saltsin the culture
medium existing in their sampling sites.

Keywords: industrial waste, biodiversity, Turceni thermal power plant, Jiu Valley.

Rezumat. Efectelefactorilor ecologici asupra structurii comunititilor de organisme existente in zonele poluate
industrial dinregiunea Oltenia. Cercetirile autorilor asupra biotopurilor contaminate industrial din Oltenia au evidentiat
prezenta cu pregnanta a anumitor grupe fiziologice de organisme (plante, nevertebrate) adaptate la diferite medii de viata, care au
dobandit o perfecta toleranta la caracteristicile ecologice ale substratelor. Rezultatele experimentelor efectuate au aratat ca ntre
cresterea si multiplicarea bacteriilor in mediile acide existd o strénsi corelatie evidentiatd prin toleranta maxima la diferite
concentratii de ioni metalici a acestora Tn anumite conditii de pH si temperatura. Cunoasterea diversitatii microbiotei din zone
contaminate industrial reprezintda un punct de vedere Tn stabilirea influentei conditiilor fizico-chimice asupra dinamicii evolutiei
organismelor planctonice si bentonice din areale industriale e Roméaniei. Datele andizate au evidentiat diferente semnificative
privind distributia microbiotei din areale poluate cu deseuri industriale in strénsa corelatie cu adaptarea microorganismelor la
prezentain mediul de cultura a sirurilor existente in situsurile de prelevare a acestora.

Cuvinte cheie: deseuri industriale, biodiversitate, termocentrala Turceni, Valea Jiului.

INTRODUCTION

Discovering ecological relationships between acidophilic bacteria and the rest of the microbial world shows a
special interest because they have had a strong impact on the field of microbiology in at least three directions. They
have a specific physiology for extreme environments, are biotechnologically important in the remediation of industrially
contaminated areas in Romania and are involved in several ecological processes related to mineralization and deposition
of ores. In this context, due to their great metabolic capacity, carried out over millions of years, acidophilic
microorganisms have an important role in the history of the planet, causing the accumulation of huge amounts of
mineral substances, such as CaCQOs, sulfur deposits and iron compounds, through which they contributed to the change
of the Earth's appearance. In these processes, apart from the detoxification function, acidophilic bacteria, due to their
intense metabolic activity and high S/ V ratio, can act as important vectors for the introduction of heavy metals into
trophic networks.

In the last decade, research on bio-sulphurization of coal occurred on a large scale, based on the activity of
acidophilic chemolithotrophic bacteria of the genus Acidithiobacillus in the conversion of the valences of solid metals
into their water-soluble forms. Bacteria (Acidithiobacillus sp.), yeasts (Rhodotorula, Trichosporon), flakes (Eutrepia),
amoebae and protozoa (Amoeba protes, Trachelomonas sp.) are part of the microbial biocoenosis found in acid mine
waters. Bacteria of the genus Acidithiobacillus contribute to acidification of ecosystems leaching successively
(CAVAZZA & BRUSCHI, 1995; KLEIN, 1998).

The formation of extracellular polymeric substances plays an important role in the attachment of
Acidithiobacillus ferrooxidans on mineral surfaces, as well as on sulfur, pyrite or covel. In this context, ore
bioprocessing is expected to grow on a large scale, as well as ore types that may be so processed. Different strains,
species or even genes of acidophilic bacteria as members of microbial consortia may become the most important
oxidation agents of industrial waste.

The reductive dissolution of ferric iron sulphide ores containing iron-oxidizing under the action of acidophilic
bacteria can be used to remove impurities from the iron oxides of mining waste. Other possible applications include the
use of acidophilic microorganism iron-reducing bacteria, for example Acidiphilium sp., aso for the controlled
bioremediation of acidic waste water (***. Order 161/2006). The chronic pollution with inorganic substances in the
industrial contaminated areas of Olteniais evidenced by the presence of organisms adapted to a certain concentration of
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sulphides of the heavy iron, copper, zinc and nickel ions, which reflect the numerical densities specific to their
ecological conditions.

In this context, the plant species, invertebrates and micro-organisms present in these polluted areas are
biological indicators for metal ion, calcium and sodium chloride pollution, as well as for sulfur compounds (***. Order
756/1997). In this respect, the species Viviparus acerosus, Radix balthica, Lymnaea stagnalis are bioindicators of the
industrial contaminated media in Oltenia because they signal the occurrence of negative changes in the ecological
structures and functions of lacustrine systems. (MURARIU, 2002; CIOBOIU & CISMASIU, 2016).

MATERIALSAND METHODS

Studies have shown that chemical and bacterial solubilization of industrial waste does not correspond to a
single mechanism, but different mechanisms depending on the nature of the metal, the nature of microorganisms and
physico-chemical conditions under which the respective bacterial culture acts. The solutions of ferric salts, oxygen and
sulfuric acid represent the chemical oxidizing factors of their heavy metals, oxides and sulphides. The action of ferric
sulphite solutions on sulphurous minerals results in the dissolution of the sulphide molecule followed by the oxidation
of the sulfuric ion, the removal of the metal ion in the solution and the reduction of iron (DONATO et al., 1993;
GAZSO et a., 1995; MONROY — FERNANDEZ, 1995).

The involvement of acidophilic bacteria in controlled oxidation processes of the metallic ion from industrial
wastes was highlighted by selective methods for the determination of Fe**, Fe** and SO,* from the culture liquid, as
well as from the hard coal samples subjected to the microbiological removal method of the inorganic sulfur from
industrial wastes from Turceni thermal power plant, located at the confluence between the Jilt and the Jiu Rivers
(CISMASIU et d., 2000; CISMASIU, 2009).

Figure 1. Location of Turceni Thermal Power Plant on the territory of Gorj County (Google Earth, accessed: March 5, 2017).

The biological methods are based on the ecological particularities of the species of microorganisms, plants and
invertebrates present in the continental aquatic ecosystems (flowing waters and lakes) and the structure of organism
populations depending on ecological factors of the environment contaminated with organic and inorganic substances
(DUNCAN et al., 1995; CISMASIU, 2005; VIDYALAKSHMI et a., 2009; CIOBOIU & CISMASIU, 2016).

RESULTSAND DISCUSSION

The results show that the system of saprobes demonstrates the water quality status in relation to the organic
substance content in the water and sediment mass. The physico-chemical factors also influence the presence or absence
of certain species of planktonic and benthic organisms, as well as their numerical density. The method used in this
system and its application in the assessment of the ecological status of industrial systems is the only indicator that
reflects the structure of community organisms existing in waters contaminated with organic and inorganic compounds
(***. Order 161/2006).

In this context, the biological indicators for iron inorganic compounds are ferruginous bacteria (ferrobacteria)
and some protozoa (Trachelomonas hispida, Antophisa vegetans). In the case of pollution with hydrogen sulphide and
sulfur compounds, it was noticed he presence of bacteria species involved in the biogeochemical circuit of sulfur
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(colorless, red and green sulfobacteria), aswell as of ciliate species (Plagiophyla nasuta, Lagynus el egans, Saprodinium
dentatum, Pelodinium reniforme). In the presence of calcium salts, there were noticed the algae species of Vaucheria
deboryana, Chaetophora elegans and the species of macrophages Potamogeton sp., Ranunculus sp., Ceratophyllum sp.,
Elodea canadensis, as well as some Lepidoptera larvae (Pericama decipens, P. trifasciata). In case of sodium chloride,
there have been identified halophilic organisms, including diatoms such as Navicula longirostris, Nitzschia apicullata,
Navicula salinarum, N. minuscula, Diatoma elongatum and rotifers Colurella dicentra, Redolia fenica, Lecane
ychtioura, Brachionus plicatilis (BREZEANU et a., 2011; CIOBOIU, 2014).

Studies carried out in industrially contaminated areas from Oltenia showed the presence of groups of
organisms represented by species of microorganisms, invertebrates and plants, which, due to the adaptation to the
physico-chemical properties of the areas polluted with organic and inorganic substances, have become biological
indicators of the concerned areas under Order no. 756/1997 on the approva of the Regulation on the assessment of
environmental pollution. In this context, the industrial waste subjected to microbiological processes for the removal of
inorganic sulphur came from the Jiu Valley coa mining basins and the Oltenia energy complex (Fig. 2).

[
iPetros

DealulBabii

Figure 2. Map of the lignite processing basinsin the Jiu Valley (Google Earth, accessed: March 9, 2017).

Our analyses revealed the existence of areas with specific characteristics in the influence of ecological factors
on the structure of biodiversity in the saprobe systems affected by industrial contamination from Rovinari and Turceni
thermal power plants (Fig. 3).

Polysaprobic area - a region with the highest organic load in the form of unsaturated proteins, hydrogen
sulphide and carbon dioxide, lacking amost totally or totally dissolved oxygen, which determines the anaerobic
character of the biochemical and microbiological processes of the degradation of substances. The biological indicators
for this area are mainly bacteria (Beggiatoa alba, Thiothrix nivea, T. violacaea, Chromatium okenii, Pelagloea chlorina,
Chlorobacterium aggregatum, Sphaerotilus natans), a small number of cyanobacterial species (Anabaena constricta,
Oscillatoria chlorina, O. putrida, O. lauterbornii), ciliates (Metopus contortus, Caenomorpha medusula, Saprodinium
dentatum), turbid worms (Tubifex tubifex) and some Chironomidae (Chironomus thumi).

Mesosaprobic area - middle contamination area, subdivided into the sub-zones: o mesosaprobic, where the
reduction processes predominate and 3 mesosaprobic, where the oxidation processes predominate. Organic substances
in the form of amino acids and poorly oxidized nitrogen compounds are characteristic to this area. Oxygen is present,
but also there are small amounts of H,S and CO,. The number of saprophytic germs, however, is lower compared to the
polysaprobic area, but is quite large: about 100,000 / cm® (Fig. 3).
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Figure 3. The map of Gorj County with the delimitation of Rovinari and Turceni thermal power plants
(Google Earth, accessed: March 5, 2017).

In the o mesosaprobic subarea, with highly polluted water, the amount of organic matter in degradation is dightly
lower (CBOS is between 5 and 10 mg/l). Here, it can occur the algal bloom phenomenon. The diversity of organisms is
greater, as they are adapted to strong pH oscillations and solvated oxygen concentrations. There are present cyanobacteria
Ogcillatoria, Phormidium, distoms such as Nitzschia, Cyclotella, Sephanodiscus, Leptomitus, fungus such as Fusarium
aquaeductum. Among invertebrates, there can be met hirudines such as Herpobdella octoculata, clams such as Sphaerium
corneum. There are filamentous algae such as Spyrogyra, Cosmarium and phanerogams such as Ceratophyllum.

In the # mesosaprobic subarea, the self-purification process is advanced, the mineralization of organic substances
almost complete, and the amount of oxygen does not fall below 50% saturation. The number of bacteria is below 100,000 /
cm® and the number of plants and animals increases. The most characteristic biological indicators are cyanobacteria such as
Mycrocydtis, Oscillatoria nostoc, Melosira diatoms, Diatoma, Fragilaria, Pinularia; there appear flagellates such as Synura
uvella, Uroglena volvox, ciliates such as Paramecium, Didinium, Vorticella, rotifers such as Brachionus urceus, Monostyla
lunaris, Oligochaeta such as Sylaria lacustris, Dendrocellum lacteum, gastropods such as Ancylus fluviatilis, Lymnaea
stagnalis, Radix auricularia, R. balthica, Planorbarius corneus, bivalves such as Pisidium cinereum, Anodonta cygnaea,
larvae of dipterum insect such as Cloéon dipterum, Hydropsyche lepida. The aguatic macrophytes Elodea, Lemna,
Myriophillum, Ceratophyllum are present, and the planktonic algae multiply, often causing algal bloom.

The oligosaprobic area corresponds to the ecosystems with clean water, the organic substances being
completely oxidized. The water is clear, the dissolved oxygen within the saturation limits. In this area, the number of
bacteria decreases below 100 / cm®. These ecosystems are populated with a large number of species, but a low number
of individuals. Here, there are identified hundreds of algae species, among which characteristic are diatoms such as
Cyclotella, Pinularia, Synedra, Surirella spiralis, Nitzschia linearis, Chlorophyceae such as Ulotrix, Vaucheria
debaryana, Acacia leucosis, Rhodophyceae such as Lemania annulata, Batrachospermum vagum. There are present
species of water moss such as Fontinalis antipyretic and Cinclidotus aquaticus, numerous species of flagellates, ciliates,
rotifers, bivalves, gamarids and larvae of Ephemeroptera such as Rhithrogena, Ecdyonurus, Oligoneuria, Plecoptera
such as Perla, Taenyopterix and Trichoptera such as Setodes, Agapetus, Leptocerus. On the back of the stones, it can be
found Planaria gonocephala (MALACEA, 1969; BREZEANU et ., 2011; CIOBOIU, 2014).

In Romania, the extraction and processing of the crude oil determined and still determine serious chronic and
accidenta pollution of the environment. Therefore, as aresult of the progress of the petrochemical industry, large areas
from Romania are exposed to the impact of petroleum hydrocarbons. Different bacterial strains with the ability to
tolerate and degrade toxic hydrocarbons were previously reported. Furthermore, these bacteria were able to produce
various secondary metabolites, such as surfactants and pigments (STANCU 2014; 2015; 2016).

The use of acidophilic microorganisms isolated from industrially contaminated sites in Romania involved in
the reduction of metal ion content in mining waters and sediments as well as industrial wastes is argued by numerous
international publications. At the same time, it is considered that the realization of bioremediation techniques in
polluted areas with inorganic substances based on the activities of the microorganisms, invertebrates and plants are
economically feasible. (DONATO et a., 1993; CISMASIU et d., 2002; TOMUS & CISMASIU, 2014).
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CONCLUSIONS

Increasing the efficiency of bacteriological and chemical solubilization techniques of industrial wastes is
interconnected with the direct interaction of microorganisms and solid surfaces of industria waste subjected to the
action of the microbiological method of leaching in accordance with Order 756/1997. Also, the obtained results
revealed the direct correlation between the ecological characteristics of the saprobe system and the physico-chemical
factors that influence the distribution, as well as the activity, the species of planktonic and benthic organisms from
industrially contaminated fields of Olteniain accordance with Order 161/2006.
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ASSESSMENT OF TECHNOLOGICAL POTENTIAL
OF BACTERIAL STRAINSISOLATED FROM AQUATIC SEDIMENTS
OF ROSU, ROSULET AND PUIU DANUBIAN LAKES

CIRSTEA DoinaMaria, STEFANESCU Mugur Cristian

Abstract. The assessment of the technological potential of some bacterial strains from aquatic sediments has led to the detection of
enzymes such as tributyrinase, amylase, citrate permeate, and some biopolymer-like products. Eight of the tested strains have the
ability to synthesize polyhydroxyalkanoates, six bacterial strains secreting citrate esterases. Approximately 80% of the strains under
study have the ability to metabolize starch and 60% metabolize tributyrin.

Keywords: bacteria strains, enzymes, polyhydroxyalkanoates.

Abstract. Evaluarea potentialului tehnologic al tulpinilor bacteriene izolate din sedimentele acvatice ale lacurilor
dunarene Rosu, Rosulet si Puiu. Evaluarea potentialului tehnologic a unor tulpini bacteriene provenite din sedimente acvatice
acondus la semnalarea prezentei unor enzime ca tributirinaza, amilaza, citrat permeaza, dar si a unor produsi de tipul biopolimerilor.
Opt dintre tulpinile testate au capacitate de a sintetiza polyhydroxyalkanoati, sase tulpini bacteriene secreta citrat esteraze.
Aproximativ 80% dintre tulpinile luate Tn studiu au capacitatea de a metaboliza amidonul, iar 60% metabolizeaza tributirina.

Cuvinte cheie: tulpini bacteriene, enzime, polyhydroxyalkanoati.

INTRODUCTION

Natural environment microbiota is an inexhaustible source of new microorganisms that have the ability to
synthesize products with technological applicative potential. Thus, the present study aimed to evaluate the capacity of
some isolated strains from the agquatic sediment to synthesize polyhydroxyalkanoates (PHA) and/or enzymes involved
in the metabolism of starch, citrate, tributyrin, etc.

Polyhydroxyalkanoates are natural polymers, biodegradable with physical characteristics similar to those of
petrochemical polyesters, a reason that they are considered as an environmentally sustainable alternative to row
materials of plastic (ANJUM A et al., 2016).

Amylases are enzymes with high applicability in food, textile, paper, fermentation, pharmaceutical and sugar
industries (KUNAMNENI et al., 2005; WINDISH & MHATRE, 2012).

Urease enzyme is a virulence factor present in various pathogenic bacteria and has the role of hydrolyzing urea
(KONIECZNA et d., 2012). Ureais awidely distributed organic compound: it isfound in the natural environment (water and
soil) and in the human body, where its appearance is related to protein degradation (SIRKO & BRODZIK, 2000).

Citrate permease intervenes in citrate metabolisation, playing an important role in the fermentation of many
foods (HUGENHOLTZ, 1993).

MATERIAL AND METHODS

The biological material consisted of 15 bacterial strains isolated from the aquatic sediment of Rosu, Rosulet
and Puiu Danube lakes.

The used media: agarose with 1% starch, Tween 80 agarose, Christensen medium, Simmons medium, Lugol
solution, tributyrin supplemented agar medium, Luria-Bertani medium (LB), agarified minera medium
(SPIEKERMANN et al., 1999) supplemented with 1% Nile Blue with UV light (312 nm) viewing. Cultivation was
carried out at 28 °C for 24-48 hours.

RESULTSAND DISCUTIONS

The bacterial strains used in the present study were isolated from sludge samples from Rosu, Rosulet and Puiu
lakes. Isolation, selection and characterization were performed on agarized LB medium.

To highlight the ability to synthesize different bacterial products, the strains of interest were grown on specific
media (Table 1).

To render evident the presence of tributyrase enzyme in some of the tested strains, they were cultivated on agar
medium supplemented with 1% tributyrin; if the bacterial strain possesses this enzyme, the medium clarifies around the
given bacteria culture (Fig. 1). Out of the fifteen strains under study, the presence of the tributyrinase enzyme was
reported in nine. Approximately 60% of the tested strains have the ability to synthesize this bioproduct.
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Table 1. Capacity of the bacterial strains under study to synthesize bioproducts of technological interest.

Bioproducts

Bacterial . . Tween .
srains Tributyrinase Amylases Urease Citrart

enzyme enzyme enzyme esterase per mease PHA

enzyme

S20.1 -
S20.2 +
S17.1
S16.1 +
S34.2
S34.1
S36.1
S36.2
S30.2
S30.4
S30.1
S18.2
S12.1
S1.1
S18

Legend: + presence of the test product, - absence of the test product, 0 no development of the bacterial culture.
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Figure 1. Bacteria strains cultivated on agar medium supplemented with 1% tributyrin (original).

In assessing the capacity of the strains isolated from the aguatic sediment of the Danube lakes to synthesize
amylase, it was found that 80% of them had this ability. For this, the bacterial strains were grown on starch nutrient agar
for 24 hours. After incubation, the starch hydrolysisis signaled by flooding the culture plate with Lugol solution (Fig. 2)
(aydlowish ring around the bacterial culture is observed, the rest of the medium being dark).

Figure 2. Bacteria strains cultivated on agar medium with starch (original).

The presence of urease and esterase, respectively, was assessed by cultivating the fifteen studied strains on
Christensen medium and on an agar medium with Tween 80, respectively. All fifteen bacterial strains showed a
negative reaction. Absence of the urease enzyme is a first indication that the pathogenic potential of these strains is
reduced, indicating their possible use in biotechnological synthesis processes.
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Another aspect of this study was the selection of bacterial strains that have the ability to metabolize citrate. To
metabolize this compound, microorganisms synthesize a permease type enzyme (permease citrate). Selection was
performed on Simmons medium containing bromothymol blue, a pH indicator. The colour turns from green to blue at a
pH over 7.6. Theincreasein pH is due to the metabolisation of citrate (LAZAR et al., 2004).

Out of the fifteen tested strains, eight have the ability to metabolize citrate (Table 1; Fig. 3), these being Gram
negative bacteria because Simmons medium is used to differentiate gram-negative bacteria based on citrate usage (***.
DIFCO, 2009). These strains can have applicative potential in food industry.

%, - . /

Figure 3. Bacteria strains cultivated on Simmons medium (original).

One last aspect investigated in this study was to signal the ability to synthesize intracellular
polyhydroxyalkanoates (Fig. 4).

Figure 4. Bacteria strains cultivated on agarified mineral medium
(SPIEKERMANN et al., 1999) supplemented with 1% Nile Blue, UV view (original).

These biodegradable products with plastic-like features and properties were synthesized by 8 bacteria strains,
representing approximately 53% of the strains under test. We believe that these strains are of real technological interest,
as they can replace plastic, helping to reduce pollution.

It has also been found that S20.2 and S36.2 strains have the ability to synthesize, in addition to
polyhydroxyal kanoates, also tributyrinase, urease, amylase and citrate permease enzymes. In other tested strains, three,
two or one product of interest with technological applicative potential were spotted.

CONCLUSIONS
Two out of the five evaluated strains have the ability to synthesize four of the six metabolic products of interest.
Tween esterase and urease enzymes were not reported in any bacterial strains.
Eight bacteria strains have the ability to synthesize polyhydroxyalkanoates.
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COMPARATIVE STUDY OF RELATIVE HUMIDITY IN THE SHALLOW
SUBTERRANEAN HABITATS (LIMESTONE AND SHALE SUBSTRATUM)

DOROBAT Magdalin Leonard, DOBRESCU Codruta Mihaela

Abstract. This paper approaches a very important issue that is still rarely studied in the literature, the ecologic factor relative
humidity in the mesovoid shallow substratum (MSS) also called shallow subterranean habitat (SSH). Researches have been carried
out in colluvial scree, of natural origin, with different substratum, limestone and epi-metamorphic crystalline schists, at different
depths, of 0.5 and 1m, in Leaota Massif. This type of habitat presents certain particularities of some ecologic factors, amongst which
we also include the standing higher level of the relative humidity. Considering the important ecologic functions of the MSS, not yet
fully known, it is more necessary to make researches that can clarify the role of the lithological substratum regarding the variation the
relative humidity value. This researches represent a part of a much wider study on the mesovoid shallow substratum, not only from
the perspective of the main ecological factors, but aso from the fauna perspective (invertebrates), study which started in 2014 and
extended on a period of many years, approaching different aspects of the MSS. Such research studies on such alarge period of time,
which supposes the continuous, permanent monitoring of some main ecologic factors, are a breaking new ground not only for Leaota
areal but also for Romania.

Keywords: relative humidity, mesovoid shallow substratum (M SS), shallow subterranean habitat (SSH), scree, Leaota.

Rezumat. Studiu comparativ al umiditatii relative in habitate subterane superficiale (substrat calcaros si sistos).
Lucrarea de fata abordeazi o problema foarte importanta care este inca putin studiata n literatura de specialitate, factorul ecologic
umiditate relativa din mediul subteran superficia (MSS), numit si habitat subteran superficial (SSH). Cercetarile au fost efectuate Tn
grohotisuri coluviale de origine naturala, cu substrat diferit, calcare si sisturi cristaline epimetamorfice, la adancimi diferite, de 0,5 m
si 1 m, Tn Masivul Leaota. Acest tip de habitat prezinta particularitati ale unor factori ecologici, cum ar fi valoarea permanent mare a
umiditatii relative. Avand n vedere functia ecologica importanta a MSS, Tnca incomplet cunoscuta, este cu atét mai necesar sa fie
efectuate cercetari care pot clarifica rolul substratului litologic Tn ceea ce priveste variatia umiditatii relative. Aceste cercetari
reprezinta o parte dintr-un studiu mai extins a mediului subteran superficial, nu numai din punct de vedere al factorilor ecologici
principali ci si din punct de vedere faunistic (nevertebrate), studiu care a debutat Tn 2014 si care se Intinde pe o perioada de mai multi
ani, abordand diferite aspecte ale MSS. Astfel de cercetari pe o perioada atét de lunga, care presupun monitorizarea permanenta a
unor factori ecologici principali sunt un pionierat nu numai pentru zona Leaota, ci si pentru Roménia.

Cuvinte cheie: mediu subteran superficial (MSS), factori abiotici, temperatura, umiditate relativa, grohotisuri, Leaota.

INTRODUCTION

Scree represents a very interesting habitat type from the ecologic perspective, relatively little studied in
Romania and not studied in Leaota Massif, until the debut of our research. This habitat type consisting of scree was
called mesovoid shallow substratum (MSS), term introduced by researchers as JUBERTHIE et al. (1980), or shallow
subterranean habitat (SSH), term introduced and used more recently by the biospeleologists CULVER & PIPAN (2009;
2012; 2014). One of the defining particularities of this type of habitat is represented by the fact that the relative
humidity has very high values during the whole year (NITZU et a., 2014), much higher than on the surface of the soil.
This creates favourable conditions for numerous species of invertebrates or even micro-mammals. They temporarily or
permanently populate this type of habitat, which has complex ecologic functions, being able to function for some
species as an ecological refuge (NITZU, 2016), facilitating others migration towards other SSHs or towards the
profound subterranean substratum, represented by caves (in many cases, the mesovoid shallow substratum and the caves
are connected through a network of cracks, which ease the movement of some invertebrates (DOROBAT, 2016). Others
species permanently live in this type of habitat and even display specific adaptations. This is why the knowledge of the
particularities of this type of habitat is very important and we hope that these researches would have a contribution to
their knowledge.

MATERIALSAND METHODS

We have chosen, for the present paper, where we make an analysis on the variation of the RH ecologic factor,
to focus on the interpretation of the results we had registered in two ecologic stationaries in natural origin scree, as far
as possible from eventual human influences: stationaries Ghimbav and Popii Valley (Fig. 1); the first one was installed
in limestone scree and the one in Popii Valley in schist scree. To permanently monitor the main ecologic factors,
temperature (T) and relative humidity (RH) at different depths, we used the sampling method (NITZU et a., 2010)
(through the samplers, we have collected at the same time, in a rhythmic manner, monthly, the fauna of invertebrates
and micro-mammals also, our research having more objectives, not only the analysis of the ecologic factors). We
introduced samplersin scree at different depths.
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The samplers are made of PV C tube with a diameter of 8 cm; at its lower side, the tube has a hole around, from
a height of 10 cm from the basis, on a length of 10-15 cm. Inside, we introduce a Barber trap, the diameter of the glass
being the same as the internal diameter of the tube with a height of 10 cm, the margin of the glass being glued on the
interior side of the tube. Through the holes we wade in the tube above the margin of the glass, the fauna elements enter
(invertebrates, sometimes micro-mammals) and they are captured in the trap, which is partly filled with preservation
liquid (ethylene glycol or ethyl alcohol). Data collecting on the relative humidity in the samplers (and also on the
temperature) was made using DT 171 data-loggers, which were hanged above the Barber trap through a wire. The
devices were set to record permanent registrations, during the whole monitoring period, from two to two hours. Data
downloading was made on a monthly basis.

' >{U._¢q Caselor__

St

Flgurel Location of ecological stationary: 1 -Ghlmbav 2 VaIeaPopn
(www.carpati.org/harti_harta/harta_harti/muntii/l eaota-26/).

Thus, Ghimbav stationary was installed on a limestone scree, which spreads on an area of nearly 80 meters
long and approximately 25-30 meters wide on the southern slope of Ghimbav Mountain, continuing with a fixed scree,
covered with forest and herbal vegetation, which goes down to the basis of the foresting road. The slope is located on
theright side of the Ghimbav River. Here, we placed three samplers, at depths of 1m, 0.75m and 0.5m.

e Sampler 1, at a depth of 1m in mobile scree, altitude samplers due 879 meters, GPS coordinates - N
45°22°43.0"; E 25°13'49.4".

e Sampler 2, at a depth of 0.75m, in mobile scree, atitude 883 meters; GPS coordinates - N 45°22°43.1" and E
25°13'49.2".

e Sampler 3, at adepth of 0.5m, located at the basis of the slope, in aforest, in fixed scree, covered by a layer of
soil and litter of approximately 10 cm. GPS coordinates of this sampler are: N 45°22°42,7"; E 25°13°49,3", the
atitude is 860 meters. The angle of inclination of the slope is 40°, southern exposure.

The second stationary, Popii Valey, was instaled in colluvial scree consisting of meso-metamorphic
crystalline schists. The position of this scree is on the left bank of Popii Brook, a left tributary of the Ghimbav, at
approximately 600 meters upstream from the confluence point. As the surface of this schist scree, of natural origin, was
small, we managed to place samplers with data-loggers for the measurement of the ecologic factors at barely 1m and
respectively 0.5m. When we tried to place a sampler at 0.75m, we faced signs of scree destabilization, so that we
preferred not to take any risks. The position of these two samplersis defined by the GPS coordinates N 45°21°41.6"; E
25°16°38,8", their atitude being 1076 meters.

Considering all of these, in order to comparatively analyze the values of the ecologic factor relative humidity,
both in limestone MSS and in schist SSH, we consider the registrations from the common depths in the two stationaries,
namely 0.5m and 1m, as we had no samplers at 0.75m depth in Popii Valley, as we installed in Ghimbav stationary,
with limestone scree. In order to make an accurate analysis, we calculated exactly the period in which the stationaries
functioned simultaneously: October and November 2014 and May-August 2015.
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RESULTSAND DISCUSSIONS

Centralized resultsfor the ecologic factor RH at 0.5m depth. For the three ecologic stationaries where we placed
samplers at 0.5m depth, subsequently to the centralization of al the registered values and the calculus regarding the average
monthly value, we synthetically present the following dates of the RH researched abiotic factor (Tables 1 - 5):

I. Subsequently to the analysis and processing of the data registered at the Ghimbav ecologic stationary, at a
depth of 0.5m, between August and November 2014 and April and August 2015 (Table 1), we can present the following
conclusions:

e The monthly average of the relative humidity reached absolute maximum values of 100% (saturated air in

water vapors) in May, July and August 2015.

e  Theminimum value of the monthly average relative humidity was 98.46%, for August 2014.
e Thelowest value of the relative humidity (RH) was 78.4%, on June 6, 2015, 6:28 am.; in June 2015, the value

was slightly higher: 98.60%.

e Thevalue of the monthly average humidity for the whole period was calculated as 99.20%.

Table 1. Monthly values of relative humidity (%) in the samplers at 0.5m depth in Ghimbav stationary.

STATIONARY GHIMBAV, SAMPLERS 0.5 METERS
APR. MAY JUN. | JuL. | AUG. | SEPT. | ocT. NOV.
'X\C/)I’E\g:ég 99.48 100 9860 | 100 | 9923 | 9976 99.28 97.19
MAX. VAL. 100 100 100 100 | 99.95% 100 100 993
MIN. VAL. 923 100 784 | 100 | 9435 | 936 97.2 815

**= the average of the registrations for the respective month of 2014 and 2015

I1. For the stationary placed in schist MSSin Popii Valley, we present the following data, at the depth of 0.5m.
The presented monitoring period in table 2 includes the periods between October and November 2014 and
May and December 2015 (only the first 5 days of this month) (wintertime will be separately presented in the stationary
analysis).
e  The maximum monthly average of the relative humidity (RH) was determined as having an absolute value
(100%), for August, November and December 2015.
e Theminimum monthly average of the RH was 97.28% (October, 2014).
e Theminimum value of the RH was 80.8%, registered on November 25 - 2014, 3:02 am.
e Theaverage monthly relative humidity was calculated for the entire period as 98.74%.

Table 2. Monthly values of relative humidity (%) in the samplers at 0.5m depth in Popii Valley stationary.

STATIONARY VALEA POPII, SAMPLERS 0.5 METERS
MAY JUN. JUL. AUG. SEPT. OCT. NOV. DEC.
MONTHLY . x "
AVERAGE 98.39 98.97 99.97 100 97.88 97.42 98.67 100
MAX. VAL. 100 100 100 100 100 99.65** 99.9%*
MIN. VAL. 87.8 86.2 95.8 100 84.6 87.15%* 90.4**

*=for thefirst 5 days only
**= the average of the registrations for the respective month of 2014 and 2015

Centralized results for the RH ecologic factor at 1m depth. The situation of the centralized data for the
samplers at 1m depth isdisplayed in tables 3 and 4.

At Ghimbav stationary, subsequently to the interpretation of the registered results (Table 3), we mention the
following situation for the depth of 1 meter:

e  The maximum value of the monthly average of the relative humidity (RH) was 99.89% in May 2015; a nearly
identical value is the one specific to June 2015: 99.82%. Decreasingly come the values for October 2014,
namely 99.75% and for September 2015, 99.73%.

e For August 2014, we registered the minimal value of the monthly average of the RH, of 98.57%.
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e The maximum value of the RH was 100% and was noticed in successive days, during all the months except
August 2014.

e The minimum value of the RH was 90.2%, reached in August 2016 (the 16" of August, at 22:15), aswell asin
July (the 6™ of July, at 10:01 p.m.) and on the 6" of August 2015, 10:01 am.

e Theannua amplitude of the relative humidity in the stationary was ARH e = 100%-90.2%=9.08%.

e The calculated monthly average RH for the whole period is 99.41%.

Table 3. Monthly values of relative humidity (%) in the samplers at 1m depth in Ghimbav stationary.

STATIONARY GHIMBAV, SAMPLERS 1 METERS
APR. MAY JUN. | JuL. AUG. SEPT. OCT. NOV.
MONTHLY -
AVERAGE 99.25 99.89 99.82 | 9868 | 98.90 99.73 99.75 99.76
VAL. MAX. 100 100 100 100 99.85* 100 100 100
VAL. MIN. 924 9.4 %8 90.2 90.2+* 97.1 98.2 97.1

*= only for thefirst 5 days in December
**= the average of the reporting for the respective month in 2014 and 2015

In the case of the sampler at 1m depth from the Ghimbav stationary, placed at the base of the mobile scree,
before the forested area which covers the basis of the slope, we found the frozen sampler on the 5" of April, 2015. The
registrations of the values of the ecologic factor temperature during April and even May 2015, thus in the middle of
spring, shows that the sampler registered temperatures close to 0 °C or even negative temperatures (-0.2°C, in April, at
0.75mand 0.1°C at 1m; 0.9°C in May, at 1m). This shows in an indirect manner that, in certain conditions, it is possible
for the slopes to be oversaturated by water. Finding ice at the basis of the sampler in April and May shows once again
that there is water in the scree and that it freezes, and it will defrost very slowly. Although it seems impossible, as the
scree has a high inter-clastic porosity, which would not alow water to gather, this phenomenon has a simple
explanation. If water gather somewhere in the depth, at the basis of the scree, it means that there is a waterproof clay
layer at the basis of the slope which stops the draining of water. This is confirmed by the forest that is found on the
lower basis of the slope, which is fixed on this area, where we find clay material and also soil. If, after the
precipitations, the level of the water in the scree almost reaches the surface, the inter-clastic spaces that are normally
filled with air disappear, being filled with water. Thus, a more rapid thermic transfer is made from the surface to the
depth and water freezes. The air in the low spaces, under 5mm diameter, is the best isolator. In conditions of humidity,
water gradually substitutes the air in the pores of the rocks, thus leading to the increase of the thermal conductibility.
Water is 23.2 more times a better conductor of warmth than air (Myae = 0.58 W/mK). Once this thing happens, it will
defrost very hard. Thisis due to the fact that during spring, once that, through evaporation or a slow surface draining, a
part of the water disappears and free inter-clastic spaces appear again, with air, which give back the scree area above the
ice the isolating proprieties.

By analyzing the gained results for both depths, of 0.5 and 1m, we conclude that the monthly average of the
relative humidity has high values, of more than 97%, irrespective of the month or of the depth of the sampler. During
many periods, at al depths, we even register absolute maximum values of 100% of the RH, for periods of days, as one
can see in the tables. By analyzing the situation of al samplers, we only once found a minimum value of the RH under
80%. The minimum of the stationary was 78.4%, on the 6" of June 2015, 3:28 am., at 0.5m; also, between the 5" of
June 3:28 p.m. and the 6 of June, 1:28 am., the RH went below 80%.

For Popii Valey stationary, the calculus leads to the following results corresponding to the sampler of 1m (Table 4):

The maximum value of the monthly RH average was 100%, for September and December 2015.

The minimum value of the monthly RH was 96.20%, for October 2014.

The maximum RH value was 100%, registered during more daysin all months, except October 2014.

The minimum RH value was 85.3%, reached twice in the same day: the 25" of November 2014, 3:02 am. and

6:02 am.

e We conclude that the annual amplitude of the relative humidity in this stationary was ARH ;g = 100%-
85.3% = 14.7%.

e The calculated monthly RH average for the whole period is 99.06%.

By centralizing the results for both depths, of 0.5 and 1m, we notice that, without any exceptions, the relative
humidity of the air in the samplers is high, (the monthly average did not decrease below 96.2%), irrespective of the
period of the year, often for many days, weeks and even one month, thus reaching the value of 100%.
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Table 4. Monthly values of relative humidity (%) in the samplers at 1m depth in Popii Valley stationary.

STATIONARY VALEA POPI|, SAMPLERS 1 METERS

MAY JUN. | JuL. | AuG. | SsEPT. | ocT. NOV. DEC.

XSE‘FIAH(;; 97.73 9919 | 9999 | 99.99 100 98.06** | 9879 100*
VAL. MAX. 100 100 | 100 100 100 99.4+ 100+ 100¢
VAL. MIN. 9.2 905 | 99 99 100 | 9255+ 92+ 100*

*=for thefirst 5 days only
**= the average of the registrations for the respective month of 2014 and 2015

Considering the fact that in Popii Valley we had installed data-logger during the winter season also, for the
monitoring of temperature and relative humidity abiotic factors, the results regarding the RH factor confirm the
situation of all the year, namely that this ecologic factor has a value of 100% or close to it nearly all the length of the
period when the reporting had been done (DOROBAT & DOBRESCU, 2016). This leads to the formation of the dew
point on clasts and, evidently, on the walls of the tubes of the samplers (DOROBAT & DOBRESCU, 20153; b).

We placed a survey at the depth of 0.75 m only in Ghimbav location (for the reasons shown above) and we
cannot compare these results with the ones obtained at Popii Valley stationary. However, analyzing the results for the
survey of 0.75 m from Ghimbav stationary, we notice that things are confirmed; as with the others surveys, the relative
humidity had values close to saturation or even 100%. Practically, only in August 2014, the relative humidity did not
reach its maximum value, although it was very close (99.6%). In al other months, there were days when this ecological
factor reached its maximum value (Table 5).

Table 5. Monthly values of relative humidity (%) in the samplers at 0.75m depth in Ghimbav stationary.

STATIONARY GHIMBAV, SAMPLERS0.75 METERS

APR. MAY JUN. JUL. AUG. SEPT. OCT. NOV.

'\/ﬂ\%\g :'é; 98.08 99.66 99.99 | 99.76 98.51** 99.75 99.88 98.41
MAX. VAL. 100 100 100 100 99.8** 100 100 100
MIN. VAL. 90 83.8 98.5 98.3 90.2** 97.1 97.7 83.8

*=for thefirst 5 days only
**= the average of the registrations for the respective month of 2014 and 2015

CONCLUSIONS

For depths of at least 0.5 meters, the relative humidity of the air in the SSH (MSS) is very high, irrespective of
the period of the year or the type of geologica substratum, limestone or crystalline schists.

Frequently, the value of RH is 100%, reaching the saturation and forming the dew point. 100% values of RH
can continuously persist for more than one month, the dew point being specific to the MSS, irrespective of the rock
type, schist or limestone.

At a depth of minimum 0.5m, the annual amplitude of the relative humidity has been low, under 15% in both
stationaries, the value of the RH factor dlightly fluctuating during the year.

In certain conditions, some areas of the MSS can be flooded, completely saturated with water.

Due to this particularity, namely very high values of the RH during the whole year, reaching even 100%,
conditions appear for these scree areas (MSS, SSH) to function as a shelter for many invertebrate species, when the
surface conditions become improper, as for example, summers when draught occurs.
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DIVERSITY OF SOIL MITES (ACARI: MESOSTIGMATA) AND GASTROPODS
(GASTROPODA) FAUNA FROM LEAOTA MOUNTAINS- ROMANIA

MANU Minodora, LOTREAN Nicolae, CIOBOIU Olivia, POP Oliviu Grigore

Abstract. In the period May-September 2016, the diversity of soil mites (Acari: Mesostigmata) and fauna of gastropods (Gastropoda) was
investigated in Leaota Mountains. In total 44 transects were investigated, located in 13 types of habitats. Considering the mite fauna, 52
species were identified. The highest value of Shannon index was recorded in natural beech forest, in comparison with the planted spruce
forest, where this parameter recorded the lowest value. From the conservative point of view, Pergamasus laetus Juvara-Bals, 1970 was
identified as an endemic species for Romania. Another two rare species were signaled: Veigaia propinqua Willmann, 1936 and V.
trandgsalae (Oudemans, 1902). |phidosoma multiclavatum Willmann, 1953 was signdled for the firgt time in Romania. Taking into account
the gastropod fauna (Gastropoda), 26 species were investigated. The most favorable habitats for these invertebrates were deciduous and
spruce forest. One endemic species for Romaniawas identified: Mastus venerabilis (L. Pfeiffer, 1855).

Keywords: abundance, diversity, gastropods, habitat, mites.

Rezumat. Diverstatea faune de acarieni edafici (Acari: Mesostigmata) si de gastropode (Gastropoda) din Muntii
L eaota - Romania. Tn perioada mai - septembrie 2016, s-aredizat studiul diversitatii faunei de acarieni edafici (Acari: Mesostigmata) si a
gastropodelor (Gastropoda) din muntii Lesota. Au fost investigate 44 de transecte, locdizate Tn 13 tipuri de habitate. Andizand fauna de
acarieni, au fost identificate 52 de specii. Ceamai mare vaoare aindicelui de diversitate Shannon s-a obtinut Th padurea naturala de fag, Tn
comparatie cu plantatia de molid, unde acest parametru a scazut semnificativ. Din punct de vedere conservativ, au fost identificate: o specie
endemica pentru Roménia, Pergamasus laetus Juvara-Bals, 1970; doud specii rare: Veigaia propinqua Willmann, 1936 si V. transisalae
(Oudemans, 1902) si 0 specie noud semnaad pentru tara noastrd: Iphidosoma multiclavatum Willmann, 1953. Andizand fauna de
gastropode, au fost identificate 26 de specii. Cele mai favorabile habitate identificate pentru aceste specii au fost padurile de amestec si de
molid. A fost identificata si 0 specie endemica pentru Roménia: Mastus venerabilis (L. Pfeiffer, 1855).

Cuvinte cheie: abundenta, diversitate, gastropode, habitat, acarieni.

INTRODUCTION

Biodiversity is essentia for "ecosystem services' that nature provides. climate-air, water regulation, food production,
fuels, medicine and raw materials. Biodiversity isessential to maintain the long-term viability of forestry, agriculture or other
activities that are the base for industrial processes (HEINK et al., 2016). The necessity of biodiversity conservation is an
urgent and complex process, because the human communities cannot live and cannot develop outside of natural ecosystems,
independently of them. In this context, an inventory of invertebrate species, identification of the national or European species
with consarvative value, represent the first step toward their conservation. Mgjority of the soil invertebrates are considered
biological indicatorsfor the conservation status of aterrestrial ecosystem (HILTY & MERENLENDER, 2000).

Biodiversity conservation requires the protection not only of community interest species, but of other groups of
fauna (soil invertebrates) as well, that have an important ecological role in ecosystems. Often, the invertebrate groups are
neglected, due to the identification difficulties or to the lack of specidistsin systematics. Therefore, in this paper, we propose
to present the diversity of the two main groups of invertebrates, mites and gastropods, which have not been studied in Leaota
Mountains and which have an important role in the decomposition / transformation of primary (plant debris) or secondary
(invertebrates) organic matter. These two groups of invertebrate fauna (Acari: Mesostigmata) and (Gastropoda) are biological
indicatorsfor forest habitats quality and riparian aressin particular (BLOCH, 2012; WALTER & PROCTOR, 2013).

MATERIALSAND METHODS

In the period May - September 2016, an inventory of soil mites (Acari: Mesostigmata) and gastropods
(Gastropoda) was made in Leaota Mountains. Leaota Mountains are located in central Romania, North of the city
Téargoviste, Dambovita County. They are part of the Southern Carpathians group of the Carpathian Mountains and have
as neighbours Bucegi Mountains to the east and Piatra Craiului to the west. The maximum altitude was 2133 meters.
The average annual temperature oscillated between 6°C (at 1000 meters altitude) and 0°C (at 2000 meters altitude). The
annual quantities of precipitations increase with atitude, from 900 mm in the south part to more than 1200 mm at
altitudes higher than 1500 meters (MURATOREANU, 2009).

Gastropods collecting was made using the transect method. 44 transects were investigated, with length between 100
and 500 meters, and width between 10 and 20 meters, in concordance with field topometry. The dtitude of the transects varied
from 680 to 2015 meters (Fig. 1). Taking account of the investigated habitats, transects were classified as following: riparian
with Myricaria germanica (L.) Desv. (1 transect); riparian/deciduous forest edge (10 transects); riparian/beech forest (1
transect); riparian/spruce forest (1 transect); deciduous forests (11 transects); beech forest (2 transects); spruce forest (8
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transects); meadows (2 transects); deciduous forest edge (4 transects); spruce forest edge (1 transect); beech-birch forest edge
(1 transect); spruce forest edge/swamp (1 transect) and scree/deciduous forest (1 transect) (Table 1).

Figure 1. Geographical characterization of investigated transects from Leaota Mountains (original).

Table 1. Investigated transects from Leoata Mountains.

T Toponimy Alt. Habitat T Toponimy Alt. Habitat
T1 Frumuselu Valley 1140 Riparian/deciduous forest T23 Tancava Mountain 988 Det(:ﬁ:;g:ﬂfg)rw
T2 Frumuselu Valley 1108 Riparian/deciduous forest T24 TéancavaMountain 1116 De?;?éja?;ﬁﬂf(%reﬂ
T3 Frumuselu Valley 1085 Riparian/deciduous forest T25 TancavaMountain 1161 De((:;c{ig;;ﬁﬂfg)rest
T4 | Frumusduvaley | 1040 |  Deciduous forest edge T26 | TancavaMountain | 1232 De‘(:'?‘é’ac;gfﬂfgﬂ
T5 Frumuselu Valley 1033 Deciduous forest edge T27 Tancava Mountain 1379 De((:g:ua(;zf/lfc()))reﬂ
T6 Frumuselu Valley 875 Riparian/deciduous forest T28 TéancavaMountain 1388 De?gcljzua?z;lf&reﬂ
T7 VacaValley 817 Riparian/deciduous forest T29 TancavaMountain 1121 Deciduous forest
(6Fa/4Mo)
. . Natural spruce
T8 VacaValley 1001 Deciduous forest edge T30 Raciu Valley 1364 forest/swamp
T9 VacaValley 1162 Deci duousgg;? (spruce + T31 Strungulita Valey 1550 Natural spruce forest
T10 | lalomicioaraValley 680 Riparian with I_Vlyncana T32 StrungulitaValley 1648 Natural spruce forest
germanica
Ti1 Raciu Valley 1456 Natural spruce forest T33 MitarcaMountain 1475 Natural spruce forest
. Riparian with Salix e ] Riparian/spruce forest
T12 Raciu Valley 1409 silesiaca/deciduous forest T34 Rateiul Mountain 1334 edge
- . : . Deciduous forest
T13 VacaValley 991 Riparian/deciduous forest T35 Piscul Plegcioarele 1175 edge/natural regeneration
T14 Piscul Socetului 1099 Natural beech forest T36 Plaiul Gavanele 1196 Beech forest
T15 Fiasului Valley 873 Riparian/beech forest T37 L eaota peak 2015 Alpine meadow
T16 MucheaM arglnea 963 Deciduous forest T38 TéancavaMountain 1676 Natural spruce forest
Domneasci
T17 Muchea Marglnea 1039 Deciduous forest T39 Cheile Ghimbavului 818 Screefbeech-birch forest
Domneasca edge
11 | MucheaMarginea | 15 Deciduous forest T40 Crovului Valley 1060 | Natural deciduous forest
Domneasca
T19 MucheaM arglnea 1347 Spruce forest edge T41 Réiosul Mountain 1685 Alpine meadow
Domneasca
T20 MucheaM arglnea 1377 Natural spruce forest T42 Piscul Pleasa Popii 821 Riparian/deciduous
Domneasca forest
T21 Badenilor Valley 1072 Riparian/deciduous forest T43 Raciu Valley 1339 Spruce forest plantation
T22 Tancava Valley 923 Riparian/deciduous forest T44 Tancava Valley 923 Ripari ?erd;c' duous

Alt. = altitude; T= transect
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Collecting was made by hand, with a forceps or exhaustor from the substrate: soil, litter, leaf layer, under the
stones, logs, barks, from plants, cliff and cracks. In order to identify the species, the determination key was used
(GROSSU 1956, 1983, 1986, 1993; CIOBOIU, 2004).

For mites, soil samplings were collected randomly, with MacFadyen soil core, by 5 cm diameter. The sampling was
made to 10 cm depth. The extraction of the mites was made in 10-14 days by the Berlese — Tullgren method, modified by
BALOGH (1972). The samples were kept in a refrigerator till the next extraction. In total, 50 samples, 52 species with 257
individuals were analyzed, from 5 types of forest ecosystems: natural deciduous forests with spruce predominance (T9),
natural deciduous forests with beech predominance (T13), natural spruce forest (T11), natural beech forest (T15) and one
planted spruce forest, one year old (T43). Counting and identification of the mites were made under a Zeiss binocular and
microscope using the most actud identification keys (GHILIAROV & BREGETOVA, 1977; KARG, 1993; MASAN, 20033,
b; MASAN & FENDA, 2004; GWIAZDOWICZ, 2007; MASAN, 2007; MASAN & HALLIDAY, 2010; 2014).
Preservation of the mites was made in an acohol and glycerin mixture. All identified specimens are deposited in the mite
collection of the Ingtitute of Biology — Ecologica Stationary from Posada

The population parameters were analyzed: numerical abundance and species diversity (number of species).
Mite diversity (Shannon index), dominance (D), and equitability (J) were calculated using the PAST software
(HAMMER et d., 2001). From the conservative point of view, the rare, endemic or Carpathian species were signaled.

RESULTSAND DISCUSSIONS

Concerning the predator mite fauna, in Leaota Mountains, there were described 52 species, from a potential
number of 97 species (that had been recorded in Bucegi Natural Park), which represents 19.25% of the Romanian fauna
of Acari-Mesostigmata (in total 275 species) (STANESCU & JUVARA-BALS, 2005; MANU, 2012a). All these 52
species were grouped in 16 families: Epicriidae (1.92%), Parasitidae (23.07%), Ascidae (1.92%), Veigaidae (7.69%),
Macrochelidae (7.69%), Pachylaelapidae (9.61%), Laelapidae (5.76%), Zerconidae (15.38%), Eviphididae (3.84%),
Trachytidae (9.61%), Urodiaspididae (3.84%), Urodinychidae (1.92%), Dinychidae (1.92%), Uropodidae (3.84%) and
Trematuridae (1.92%) (Table 2). In total 257 of mite individuals were identified. If we take into consideration the
number of individuals, we observed that in spruce forest (T11), a mature and complex ecosystem;- it was described the
highest number of individuals, in comparison with the others investigated ecosystems. On the opposite, it is the planted
Picea abies (Karst) forest (T43), where only 22 mite individuals were signaled. Considering the species diversity (the
number of species), the highest value of Shannon index was recorded in natural beech forest (T15), in comparison with
the planted spruce forest, where this parameter recorded the lowest value (Table 2).

Analyzing the dominant species, we observed that in natural forest ecosystems, Veigaia nemorensis Koch 1939
and Hypoaspis aculeifer Canestrini 1883 had the highest ecological role, species that are ubiquitous and with wide
ecological plagticity (SKORUPSKI et a., 2009; RUF & BEDANO, 2010; MANU et d., 2013). In spruce forest, the
characteristic species was Neopodocinum mrciacki Sellnick 1968, a psychrophilous montane species, but aso
Prozercon traegardhi (Halbert 1923) and Parazercon radiatus Tragardh 1931, which strongly prefer acid coniferous
forest (MASAN, 20033, b; MASAN & FENDA, 2004). In deciduous forest, with dominance of Fagus sylvatica L.,
Pachydellus vexillifer (Willmann 1956) and Trachytes aegrota (C. L. Koch 1841) were abundant species (Fig. 2).

Uropodids (mites species belonging to the families Trachytidae, Urodiaspididae, Urodinychidae, Dinychidae,
Uropodidae and Trematuridae) were identified mostly in natural forest ecosystems, where the anthropogenic impact was
reduced. These mites live in forest microhabitats, rich in organic matter, as litter-fermentation layers, dead wood, and
bryophytes from soil or bark. Uropodids are stenotopic species. They are microphagous, zoophagous or omnivorous,
consuming biolytic food. The ecologic homogeneity of this group of mites, coupled with the population response to
changes in environmental factors, confers attributes of ideal biological indicators, especially in forest ecosystem
(HUTU, 1993; BLOSZYK et a., 2003).

From the conservative point of view, in Leaota Mountains, there were signaled rare mite species, as Veigaia
propinqua Willmann 1936 and V. transisalae (Oudemans 1902). One endemic species Pergamasus laetus Juvara-Bals
1970 was identified in natural deciduous forests with spruce predominance. It was signaled in other forest ecosystems
from different mountains from Romania, as. Bucegi, Harghita, Ciucas, Fagaras, Baiului, Lotrului and Capaténii
(STANESCU & JUVARA-BALS, 2005; MANU 2012b; MANU et a., 2013).

A new species for Romania was discovered, in natural beech forest: Iphidosoma multiclavatum Willmann 1953
(Table2).

Considering the gastropods fauna from Leaota Mountains, 26 species were identified, classified in: Enidae
(11.53%), Clausiliidae (23.07%), Endodontidae (3.84%), Arionidae (7.62%), Limacidae (15.38%), Bradybaenidae
(3.84%), Hygromiidae (11.53%), Helicidae (15.38%) si Zonitidae (7.68%) (Table 3). Analyzing the terrestria
gastropods from Leaota Mountains, 26 species were identified, which represent 22.60% of the total fauna from
Romania (115 species) (CUTTELOD et a., 2011). Comparing with other mountains closed to the studied area, as
Bucegi Massif, where 105 species were described, the number of speciesis lower, due to the sampling and to the short
period of research.
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Natural deciduous forest from Muchia Marginea Domneasca

Natural beech forest from Fiagului Valley

Scree/beech-birch forest edge from Cheile Ghimbavul ui

Figure 2. Investigated habitats from Leaota Mountains (original).

Table 2. Mite species (Acari: Mesostigmata) identified in Leaota Mountains.

No. Species

T9 T11 T13 T15 T43 Total

Family Epicriidae

Epicrius canestrinii Haller 1881

Family Parasitidae

Leptogamasus parvulus Berlese 1903

w

Leptogamasus sp.1

[y
N

Leptogamasus sp.2

Leptogamasus suecicus (Tragardh 1936)

Lysigamasus conus (Karg 1971)

Lysigamasus lapponicus (Tragardh 1910)

Pergamasus crassipes Berlese 1906

O|lo|N[fojla|bdlw( N

Pergamasus laetus Juvara-Bals 1970

=
o

Pergamasus quisquiliarum (Canestrini & Canestrini 1882)

=
[

Parasitus furcatus (G. & R. Canestrini 1882)

=
N

Porrhostaspis lunulata Muller 1859

=
w

Parasitellus sp.

SN RGN G Y I R GEEY

NN
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Family Ascidae

14 Arctoseius venustulus (Berlese, 1917) 1 1
Family Veigaiidae

15 Veigaia nemorensis C. L.Koch 1939 12 24 4 13 4 57

16 Veigaia exigua Berlese 1917 1

17 Veigaia propinqua Willmann 1936 2

18 Velgaia transisalae (Oudemans 1902) 1
Family Macrochelidae

19 Neopodocinum mrciaki Sellnick 1968 6 15 21

20 Macrocheles montanus (Willmann 1951)
21 Macrocheles opacus (C.L.Koch 1839)

22 Macrocheles sp. 1
Family Pachylaelapidae
23 Pachydellus furcifer Oudemans 1903 1 2
24 Pachydellus vexillifer (Willmann 1956) 6
25 Pachydellus sp. 2 2
26 Olopachys suecicus Sellnick 1950 1 1
27 Olopachys vysotskajae Koroleva 1976 4 4
Family L aelapidae
28 Pachyseius humeralis Berlese 1910 2 2
29 Hypoaspis aculeifer Canestrini 1883 5 16 5 7 33
30 Hypoaspis oblonga (Halbert 1915) 1 2 3
Family Zerconidae
31 Zercon peltadoides Halaskova 1970 1 1 2
32 Zercon carpathicus Sellnick 1958 2
33 Zercon romagniolus Sellnick 1944 1 1
34 Parazercon radiatus (Berlese 1910) 23 23
35 Prozercon sellnicki Halaskova 1963 1 1 2
36 Prozercon traegardhi Halbert 1923 11 1 12
37 Prozercon fimbriatus (C. L. Koch 1839) 2 2
38 Prozercon sp. 2
Family Eviphididae
39 Eviphis ostrinus (C.L. Koch 1836)
40 I phidosoma multiclavatum Willmann 1953 1 1

Family Trachytidae

41 Trachytes aegrota (C.L. Koch 1841) 1 13 3 17
42 Trachytes irenae Pecina 1970 5
43 Trachytes minimasimilis Masan 1999 3
44 Trachytes pauperior Berlese 1914 3
45 Trachytes sp. 3
Family Urodiaspididae

46 Urodiaspis pannonica Willmann 1951 1 1
47 Urodiaspis sp. 1 1

Family Urodinychidae
48 Uroobovella sp. 1 1 2
Family Dinychidae

49 Dinychus carinatus Berlese 1903 2 2
Family Uropodidae

50 Discourella sp. 1 1

51 Neodiscopoma splendida (Kramer 1882) 2
Family Trematuridae

52 Leiodinychus orbicularis (C. L. Koch 1882) 1 1
Taxa_S 13 18 16 23 10 52
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Individuals 34 113 45 65 22 257
Dominance D 0.188 0.137 0.135 0.088 0.169
Shannon_H 2.056 2.277 2.359 2.762 2.031
Equitability_J 0.801 0.787 0.850 0.881 0.882

The dominant species were Ena montana (Draparnaud 1801), identified in 19 transects; Clausilia dubia
Draparnaud 1805 in 13 transects; Arion subfuscus (Draparnaud 1805), Faustina faustina (Rossmassler 1837) observed
in 20 transects and Lehmannia marginata (O. F. Miller 1774) signaled in 16 transects. These species preferred
deciduous and spruce forests.

Ena montana (Draparnaud 1801) is an endemic species for Europe, according to IUCN criteria. Clausilia
dubia Draparnaud 1805 is an eurytopic species. In Europe, as well as in Romania, it inhabits humid deciduous and
mixed forests, where it livesin leaf litter and under bark. In the mountains, it prefers shaded rocks in open places. This
Central European species inhabits large areas but its populations are usually isolated (SULIKOWSKA-DROZD, 2005).

Table 3. Gastropod species (Gastropoda) identified in Leaota Mountains.

No. Taxon Total no. ind. Transects

Family Enidae
T4,T5, T8, T9, T11, T20, T23, T24, T25, T26, T27, T28, T29, T30,

1 Ena montana (Draparnaud 1801) 26 T31, T32, T33, T35, T43
2 Merdigera obscura (O. F. Muller 1774) 3 T7,T39
3 Mastus venerabilis (L. Pfeiffer 1855) 4 T39
Family Clausiliidae
4 Clausilia dubia Draparnaud 1805 28 T3,T6, T9, T23, T24, T25, T26, T27, T28, T29, T35, T39, T40
5 Cochlodina laminata (Montagu 1803) 9 T9, T23,T24, T25, T26, T27, T28, T29
6 Macrogastra tumida (Rossmassler 1836) 4 T1,T2,T35 T38
7 Laciniaria plicata (Draparnaud 1805) 1 T37
8 Alopia nixa (M. Kimakowicz 1894) 1 T32
9 Bulgarica cana (Held 1836) 1 T4,T39

Family Endodontidae

10 Discus ruderatus (Ferussac 1821) 16 T4,T5, T8, T9, T23,T24, T25,T26, T27, T28, T29, T30, T35, T43
Family Arionidae
11 Arion circumscriptus Johnston 1828 9 T11,T19,T20, T31, T32, T33, T44

T1,T2,T9, T11,T19, T20, T21, T23, T24, T25, T26, T27, T28, T29,

12 Arion subfuscus (Draparnaud 1805) 24 T31, 732, T33, T34, TAL, T42
Family Limacidae
13 Limax cinereoniger Wolf 1803 12 T14,T23,T24,T25,T26, T27, T28, T29, T31, T36
14 Lehmannia marginata (O. F. Mller 1774) 20 T9, T11, T14, T19, T20, TT2§2TT2§3TT2§6T26 T27,T28,T29, T31,
15 Bielzia coerulans Bielz 1851 5 T13,T15,T21, T22
16 Limax maximus (Linnaeus 1758) 5 T31,T33,T41, T44
Family Bradybaenidae
17 Fruticicola fruticum (O. F. Muller 1774) 15 T1,T2,T3,T6, T7,T10, T12, T13, T14, T15, T21, T22, T36
Family Hygromiidae
18 Monachoides vicinus (Rossméssler 1842) 13 T1,T2,T3,T6, T7,T10, T12, T13, T14, T15, T21, T22, T36
19 Euomphalia strigella (Draparnaud 1801) 5 T4,T5, T8, T30, T35
20 Helicella obvia (Menke 1821) 13 T37,T39
Family Helicidae
21 Arianta arbustorum (Linnaeus, 1758) 4 T16,T17,T18
22 Faustina faustina (Rossmassler 1837) 34 T4 15,17, T8, Tigf%gig%?ﬂ? TE4 TE TR TR
23 Cepaea vindobonensis (Ferussac 1821) 2 T39
24 Helix lucorum Linnaeus 1758 5 T13,T15,T21, T22

Family Oxychilidae
Oxychilus deubeli (Wagner 1914) syn.

25 | 0. orientalis (Clessin 1887) 6 T3,T6,78, T34, T39
26 Oxychilus glaber (Rossmassler 1835) 1 T14
TOTAL 266
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On the opposite, there are habitat specific gastropods, as: Mastus venerabilis (L. Pfeiffer 1855) and Cepaea
vindobonensis (Ferussac 1821) identified in scree/beech-birch forest edge habitat (T39); Laciniaria plicata (Draparnaud
1805) signalled in alpine meadow, on stone walls (T37), Alopia nixa (M. Kimakowicz 1894) observed in natural spruce
forest (T32) and Oxychilus glaber (Rossmassler 1835) mentioned in natural beech forest (T14).

Cepaea vindobonensis (Ferussac 1821) is a thermophilic species inhabiting usually open warm shrub
vegetation, preferably on sheltered southwards exposed slopes and valleys (NEUBERT, 2011).

Alopia nixa (M. Kimakiwicz 1894) is endemic for the Carpathians, included in the Slovak red list of species
(KADLECIK, 2014). Anocther Carpathian element is considered the species Monachoides vicinus (Rossmassler, 1842)
(PALL-GERGELY & ROIBU, 2011). From al 26 identified gastropods, the species Mastus venerabilis (L. Pfeiffer,
1855) is endemic for the Romanian fauna, being located in the South of the Carpathian Mountains and in Transylvania
(PALL-GERGELY, 2011). In Leaota Mountains, it was located in a mixture habitat between scree area and beech-birch
forest edge, on Cheile Ghimbavului. This species is very sensitive to the anthropogenic impact. The main threat of the
local population is total or partial destroy of vegetation (forest cut, soil erosion, fire, etc.) (NEACSU & CIOBOIU,
1999; PALL-GERGELY & ROIBU, 2011; PURICE & CIOBOIU, 2012; 2014).

CONCLUSIONS

In the period May-September 2016, the diversity of soil mites (Acari: Mesostigmata) and gastropods
(Gastropoda) was investigated, from 13 types of habitats, in Leaota Mountains. Considering the mite fauna, in total 52
species were identified. The highest value of Shannon index was recorded in natural beech forest, in comparison with
the planted spruce forest, where this parameter recorded a significant decrease. From the conservative point of view,
there were identified: one endemic species for Romania, one new record for our country and two rare mite species.
Taking into account the gastropod fauna, 26 species were investigated. The most favorable habitats for these
invertebrates were deciduous and spruce forest. From the conservative point of view, one endemic species for Romania
and one endemic species for Carpathian Mountains were signaled.

In conclusion, we can remark that natura forest ecosystems are characterized by higher species diversity, in
comparison with planted forests. We note that this study was a preiminary one, requiring further research in Leaota
Mountains, in order to complete the database achieved by this study.
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REQUIREMENTSOF THE MANAGEMENT PLANS OF PROTECTED AREAS
TO INCLUDE SUPORTIVE MEASURES OF SANITARY-VETERINARY IMPORTANCE

ANTOFIE Maria Mihaela

Abstract. Lately, a series of studies has emphasized a direct connection between the dynamics of protected wildlife and the outbreak
of diseases of sanitary-veterinary quarantine even within protected areas. These outbreaks are crucial in installing sanitary-veterinary
guarantine management plans at regional or national levels with significant costs associated with sampling, molecular diagnostics
and application of sanitary-veterinary control and eradication measures. On one hand, it is recognized that the increase of biodiversity
is always associated with an increased incidence of sanitary-veterinary issues of quarantine importance. Romania is under sanitary-
veterinary quarantine for more than 15 years on various diseases thereby harming livestock and export of meat and meat products.
The aim of this study is to reveal the costs associated with sanitary-veterinary quarantine diseases and links between the regulatory
frameworks on nature protection and sanitary-veterinary quarantine. The study analysed the consistency of the management measures
adopted through the current management plans for Romania and the present plans for sanitary-veterinary control and eradication of
guarantine diseases. This study revealed the need to assess the economic costs associated with implementing the current sanitary-
veterinary action plan for 2015-2020. The most affected areais the food economy that requires a re-evaluation of the need for studies
on predicting the dynamics of protected wild species of interest depending on environmental factors. Such studies should evaluate the
feasibility of current management measures applied both in protected areas and by the plan of sanitary-veterinary quarantine to
generate new alternatives in ensuring the favourable status of conservation of endangered wildlife.

Keywords: protected areas, plan of sanitary-veterinary quarantine, management plan, synergetic measures.

Rezumat. Necesititile planurilor de management ale ariilor protejate pentru a dezvolta masuri suport de important:i
sanitar-veterinari. Tn ultima pericadd sunt publicate o serie de studii care subliniaza conexiunea directi dintre dinamica speciilor
silbatice protejate si aparitia bolilor de carantind sanitar-veterinara inclusiv Tn arii protejate. Aparitia acetor focare este determinanta in
ingtalarea regimului de carantind sanitar-veterinara la nivel regional sau national cu costuri semnificative asociate colectarii probelor,
diagnosticarii moleculare si aplicarii masurilor veterinare de control si eradicare. Pe de o parte se recunoaste faptul ca intotdeauna cresterea
biodiversitatii se asociaza cu cresterea incidentei cazurilor de carantina sanitar-veterinara. Roméania este in carantind sanitar-veterinara de 15
ani pentru diferite boli prejudiciind Tn acest fel cresterea animalelor si exportul de carne si produse din carne. Scopul acestui studiu este de a
releva costurile asociate bolilor de carantina sanitar-veterinara precum si legaturile dintre legidatia de mediu si cea pentru carantind sanitar-
veterinara. Pe de alta parte au fost analizate coerenta dintre masurile de management din planurile de management adoptate pentru Roméania
péna in prezent si planurile sanitar-veterinare pentru controlul si eradicarea bolilor de carantina sanitar-veterinara. Din acest studiu a reiesit
necesitatea evaluarii costurilor economice asociate implementarii planului de carantind sanitar-veterinara pentru perioada 2015-2020. Cel
mai afectat domeniu economic fiind cel aimentar se impune o reevauare a necesarului de studii privind predictia dinamicii speciilor
silbatice protgjate de interes functie de factorii de mediu. Rezultatele acestor studii pot evalua fezabilitatea masurilor actuale de management
aplicate atét in ariile protejate cét si In cadrul planului de carantind sanitar-veterinara, generand noi aternative pentru asigurarea strii
favorabile de conservare a speciilor silbatice periclitate.

Cuvinte chele: arii protejate, planul de carantina sanitar-veterinara, plan de management, masuri sinergice.

INTRODUCTION

Protected areas promotes the conservation and sustainable use of biodiversity as well as the maintenance of the
hedlthy status of species and their habitats (COSTANZA et a., 2016). On the other hand, protected areas are relevant for
protecting, a the landscape level, biodiversity as species, habitats and traditions related to local communities and indigenous
local communities (LEE, 2016; MOORCROFT, 2016). However, the higher biodiversity is, the higher risks for maintaining
healthy species and habitats is (OSTFELD & KEESING, 2017). Since 1993, it has been stated that, at landscape leve, we
need to give more attention to smaller organisms to maintain biodiversity and conserve ecosystems (FRANKLIN, 1993).

Romania entered the European Union with the highest biodiversity among al Member States (SANTINI et al.,
2016) and, in 2017, it officialy declared 1075 protected areas covering 24.84% of the mainland surface (ANTONESCU et
al., 2015; ***, 2017a). Based on the provisions of Art. 6. of the Habitats Directive, it is stated that Member States shall
establish the necessary conservation measures and will provide guidelines to further integrate management plans in other
development action plans that may be coupled with the provisions of Art. 6.4. last paragraph, where it is stated the need to
rise attention on issues related to human health and public safety and other imperative reasons of overriding public interest
(TROUWBORST et a., 2016). The same healthy issue is addressed by the current Birds Directive 2009/147/EC based on
the provisions of Art 1.8) and thefirst line. Of interest is the term “favourable status of conservation” provided by the Art.
1 let. f) of the Habitats Directive, where it is stated that its natural range and areas it covers within that range are stable or
increasing. In 2016, Trouwborst and collaborators draw attention on the weakness of the concept “favourable status of
conservation” (FSC) that remains a subject to “considerable confusion when considering Directive interpretation and
operationdization, impairing the effectiveness of its implementation”. If the understanding of FSC must be defined by
increasing the number of individuals will not be beneficial in case of outbreaks of pests and diseases of sanitary-veterinary
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importance inside or outside protected areas. This relates to the Frankilin's statement regarding the relevance of
microorganism in maintaining the health of ecosystems (FRANKLIN, 1993).

The current management plans need to include management measures to ensure that the microorganisms that
may prejudice the equilibrium of ecosystems are controlled and / or eradicated. Most of the sanitary-veterinary species
of quarantine importance are microorganisms and invertebrates. Recent analyses of the management plans adopted in
Romania do not comprises such measures, and do not address such risks (ANTOFIE, 2016a; 2016b; 2016c¢). Such a gap
is also noticed in the proposed guidelines for developing management plans for the European ecological network of
protected areas Natura 2000. Moreover, the newest article published about issues related to large carnivores does not
connect for example issues between FSC and sanitary veterinary aspects (TROUWBORST et al., 2016). One major gap
in developing the management plans is the lack of phytosanitary and sanitary-veterinary measures as Romania already
run a national action plan covering the entire country territory for different outbreaks regarding pests and diseases of
outmost importance that are highly costly (ANTOFIE, 2016c). Moreover, the last report regarding the state of
environment in Romania does not define phytosanitary and sanitary-veterinary needs to be developed at the borders or
inside protected areas for pests or diseases of quarantine relevance (TERRAZ & CHAPUT, 2007; ***, 2015c).

The scope of this article isto find connections between the current regulatory frameworks for nature protection
and for sanitary-veterinary domain to propose guidelines in developing new measures to be included in the future
management plans and applied in case of protected areas. These measures should act synergetic with sanitary-veterinary
action plans for controlling and eradicating pests and diseases at national level.

MATERIAL AND METHODS

This paper is developed based on screening the current regulatory frameworks for nature protection and sanitary-
veterinary domain based on an integrative approach regarding the SWOT analysis (strengths, weaknesses, opportunities,
and threats) related to existing synergistic management measures between both legal frameworks. The case study is
focused on the outbresks of rabies in Romania, as well as in neighbouring countries, and it takes into consideration the
existing gaps in the current regulatory framework of both domains: nature protection and sanitary-veterinary.

RESULTSAND DISCUSSIONS

Diseases and pests of sanitary and veterinary importance in carnivores and herbivores. It was already stated
that the concept of FSC is creates confusion for the proper development of management measures for large carnivores
(TROUWBORST et al., 2016). The major large carnivores residing in Romania are the following: wolf (Canis lupus),
brown bear (Ursus arctos) and Eurasian lynx (Lynx lynx). The survival of these species is due to large herbivores such
as ungulates species and, in Romania, the species belonging to Cervoidea and boars are the species preferred by large
carnivores (ROZYLOWICZ et a., 2011). However, these herbivore species are among the most important reservoirs of
outbreaking diseases of sanitary-veterinary importance (PREDOIU & UNGUREAN, 2010) with negative impact on the
economy of the country (i.e. classic swine fever, avian influence virus, rabies, tapeworm, Trichinellaand so on).

Thus, in Slovakia, the increased population of red fox (Vulpes wvulpes) was coupled with the increased
spreading of the risks for rabies (i.e. provoked by a RNA virus belonging to Lyssavirus genus and Rhabdoviridae
family) into urban and rural areas, including recreational localities. Most of these places were within protected areas or
in their immediate proximity. The scientists reported that, during 2004, the high temperatures recorded for that year
influenced the spreading of foraging and migration behaviour of wildlife (HURNIKOVA et a., 2009). Rabies is
considered as one of the most feared of al infectious diseases with along history in human population (ANDERSON et
a., 1981). These changes in the behaviour of wildlife were coupled with the increase of game population associated
with the large carnivore predators as well as with the outbreak of rabies in specific areas. It was for the first time when
another infection caused by fox tapeworm Echinococcus multilocularis was seriously taken in consideration for
developing management measures that cover sanitary-veterinary measures (HURNIKOVA et a., 2009). The authors
pointed out the necessity to introduce preventive and control measures in management plans for protected areas that can
minimize the risk of parasite spread and transmission to humans. Also, veterinary and sanitary educational programmes
for tourists and hunters were proposed to maximize prevention and control of both, echinococcosis and trichinellosis.

An analogous situation was recorded for Lithuania where the study was focused on zoonosis spread by red foxes
(Vulpes wulpes) and raccoon dogs (Nyctereutes procyonoides) especidly due to the change in their behaviour
(BRUZINSKAITE-SCHMIDHALTER et d., 2012). In 2004, a complex study regarding the spread of Echinococcus
granulosus which affected protected areas of Spain was published (CARMENA & CARDONA, 2014), confirming the direct
interconnection between herbivores and carnivoresin the outbreak of such infections of sanitary-veterinary impact in asimilar
way like in other countries from Sub-Saharan Africa (ROMIG et a., 2011) or Austrdia (JENKINS & MORRIS, 2003).
Recently, information on theimpact of this pest has been published in adoctora thesisfor Estonia (LAURIMAA, 2016).

In Poland, it was also reported the direct connection between the outbreak of quarantine pests and the increase
in the population of small carnivores but for Trichinella britovi (MOSKWA et al., 2012). Similar cases have been
reported for small carnivores in Europe, namely in Austria, Tyrol (VISSER et al., 2011). Recently, in a study regarding
the reintroduction of griffon vulture in the Retezat National Park (i.e. ROSCI0217 Retezat and ROSPA0084 Muntii
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Retezat), Romania raised attention on the lack of coherency between nature protection and sanitary veterinary
regulatory frameworks. The authors raise attention on the potentia incidence of sanitary-veterinary diseases of
quarantine interest (KELEMEN & MERTENS, 2014). A comprehensive study regarding the outbreak of bovine
spongiform encephal opathy in Europe also rise the attention on the gaps between environmental and sanitary-veterinary
policies especially for emergency situations (MARGALIDA et al., 2010).

Control and eradication of zoonosis in the European Union. At the European level, zoonosis is addressed by a
complex regulatory framework among which the Directive 2003/99/EC of the European Parliament and of the Council of 17
November 2003 on the monitoring of zoonosis and zoonotic agents, amending Council Decision 90/424/EEC and repealing
Council Directive 92/117/EEC; it sats relevant capacity building guiddines for al Member States. This Directive is fully
transposed by the National Sanitary Veterinary and Food Safety Authority (NSVFSA) based on Order 34/2006 regarding the
approva of monitoring norms against zoonoss and other agents. In the same year, based on Order 160/2006, it was
transposed the European Commission Decision 564/2004/CE regarding the functioning of reference laboratory and on Order
23/2006, Regulation 2.160/2003/CE and Regulation 1.003/2005 referring to the control of Salmonella sp. and other zoonotic.

NSVFSA is currently implementing control measures for ensuring the healthy status of certain groups of animals
important for trade purposes such as: birds, cattle, swine, horses, sheep, bees, fish and other groups of animals (e.g. the last
group of animals is treated based on the provisions of the Directive 2010/63/EU). Currently, it is implemented an integrated
plan for zoonos's controlling and combating at the European Union level based on the Regulation (EC) No 882/2004 on
official controls performed to ensure the verification of compliance with feed and food law, animal health and anima welfare
rules (***, 2004). This Regulation is adopted following the Directive 2003/99/EC of the European Parliament and of the
Council of 17 November 2003 on the monitoring of zoonosis and zoonatic agents, amending Council Decision 90/424/EEC
and repeding Council Directive 92/117/EEC. Based on the provisions of the Directive, Annex |11, a coordinated monitoring
programme must define: its purpose, duration, geographica area or region, the zoonosis and/or zoonotic agents concerned, the
type of samples and other data units requested, minimum sampling schemes, the type of laboratory testing methods, the tasks
of competent authorities, the resources to be allocated, the estimation of its costs and how they will be covered and the method
and time of reporting the results. It is at the Member State level to further develop strategies regarding the improvement of
prevention methods additionally to the provisions of the European Union regulation. Developing the entire capacity building
for making effective the implementation of the sanitary-veterinary regulatory framework in Europe requires high level
expertise of human resources as well as financial resources. However, when quarantine is imposed for sanitary-veterinary
diseases and pests, measures must be applied al over the country territory, including inside protected areas considering the
ecology of species and habitats.

The case study regarding rabies. To have a fast access to the most available data regarding rabies, the
European Union is supporting the Rabies Information System of the WHO Collaboration Centre for Rabies Surveillance
and Research. Based on the available data, Romania recorded an increased incidence of rabies between 2000 and 2015
with a net 350% increased. Such an increased incidence of rabies virus in both domestic and wild animal species may
be influenced by higher values of temperature recorded during the last 5 years (i.e. 2012), when it was registered an
increase of 1250%. High temperatures influence game multiplication (i.e. herbivores) as a food basis for carnivores.
This percentage reduced after 2013 at half, but till the general trend has been upward starting with 2000 (***, 2017b).
Such an increased trend was recorded for Bulgaria and Hungary. In Hungary, the incidence of the virus in domestic and
wild animals was amost double compared to Romania where herbivores are under wolf control. However, for the
Republic of Moldavia, Serbia and Ukraine, al neighbouring countries, the trend is negative based on the Rabies
Bulletin Europe. The analysis of these figures draws attention on the needs regarding the study on prediction trend of
wild animal species of sanitary-veterinary importance at the country level with focus on connecting wildness, diseases
and pests of sanitary-veterinary importance and of the impact on local communities and the economic environment.

Taking as a case study — rabies, major species as reservoir of the virus are foxes but also other species (i.e. bats). In
Romania, in 2009, it was recorded atotal of 75 cases (i.e. 47 in wild animals, 27 in domestic animals and 1 bat) that imposed
the ora vaccination of al wild animas (LOXKIC et d., 2009). The entire progranme was implemented by NSVFSA
including protected areas in 2007 (NAJAR & STREINU-CERCEL, 2012). However, no prediction studies have been
published regarding the tendency of wild species population and no correlation have been published in this regard to rather
develop preventing measures than controlling and eradication measures that are more expensive. Only for the diagnostic of
rabies the authorities need to perform RT-PCR anaysis for the serotype of the virus and the type of ora vaccination based on
baits (LOXKIC et d., 2009).

Based on Ngar and Streinu-Cercel research, it results the mgjor bite inflicting animals were cats and dogs,
particularly stray dogs (more than two thirds of the cases (NAJAR & STREINU-CERCEL, 2012). In Romania, it is aready
known the situation with stray dogs that may behave as in the wildness in packs and the situation becomes more complicate
when applying a coherent oral bait programme against rabies. However, cats are also relevant for transmitting the virus based
on the Romanian authors and they state the need for a new strategy regarding the prevention of anima rabies and its
transmission to humans. The current rabies eradication programme for 2015-2020 received couple of recommendations from
the European Commission DG SANCO among which relevant is that of guiding Romania to ensure the review of the set of
measures to be applied to contact animals in case of an outbreak of rabies (***, 2015a). They further consider that such
measures shall be based on the available relevant scientific knowledge and include al the necessary precautions to secure
rapid control of the disease and to reduce the risk of spread of rabies to people or other animals based on points 5(d)(e) of the
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Annex to Commission Decision 2008/341/EC. This statement entitles us to consider prediction studies related to the dynamics
of wild species of sanitary-veterinary importance in aready identified hot spots as habitats under the DG SANCO framework.
These recommendations include the compulsory vaccination programme for dogs and cats against rabies supporting the
scientific conclusions of Nagar and Streinu-Cercel published in 2012. A comprehensive Situation regarding all sanitary-
veterinary issues of the European Union importance was aready published in 2015 by DG(SANCO) (***, 20153). Based on
this report, Romania shares no responsibility with the Ministry of Environment on issues related to anima health but only to
genetically modified organisms and pesticides.

Major and potential migration routes of wild and animals susceptible for spreading diseases. There aready
appeared scientific publications supporting the role of authorities in the management of diseases due to bird migration
(RAPPOLE €t a., 2000). A high attention is given today to animal migration belonging to many groups, vertebrates or
invertebrates, due to the seasonal changes in resources (ALTIZER et al., 2011). The authors mentioned their
involvement in spreading raccoon rabies, influenza virus in humans or nuclear pluhedrosis viruses in insects. Also, the
authors recognized the potential effect of global warming on outbreaking diseases and it seems to be explained
especialy for rabies in Romania and neighbouring countries. Later, in 2013, scientists stated the importance of
predictive frameworks to overcome the spread of infectious diseases due to animal movement (ALTIZER et al., 2013).
These authors discussed the effect of climate change on animal behaviour that can support on one hand the spreading of
diseases or on the other hand can stop the spreading of other diseases.

These studies were further supported by other authors that developed a clear framework for assessing the
impact on residing communities of wild and domestic animals with clear impact on loca communities (BAUER &
HOYE, 2014). Based on these results it is relevant that protected areas in charge with the monitoring of wild faunato
further develop maps related to major and minor routes of movement or migration and their potential incidence in hot
spots of extremely importance from sanitary-veterinary point of view. Other studies documented the direct connection
between biodiversity and richness of pests that varies consistently across parasites with different transmission modes,
response variables, group sizes, and host taxonomy (RIFKIN et al., 2012). These authors also drew attention to the need
for developing prediction framework to be used for maintaining the healthy status of fauna. Moreover, lately it was
recorded the increased incidence of new emerging infectious disease (ENGERING et al., 2015). The importance in
understanding animal behaviour and pests or diseases spreading in a new climate should alert authorities and act for
developing new types of management measures based on these authors.

New framework proposal for developing synergetic measures. The new framework proposal starts from evaluating
the financia feasibility of current management measures adopted based on the current management plans and the costs
associated with implementing the sanitary veterinary action plan for controlling and eradicating pests and diseases of
quarantine importance (Fig. 1).

Factors
Biotic increase /decrease of
the avallability of food, etc. 3. Wild Protected Habitats Nature protection
supporting WS, WSH and WPS regulatory framework

Abiotic — temperature,
water, umidity, pH,

LI G _ 4. Wild Protected
2. Wild Species 1. Wild Species as Hosts Species N2000
L > (WSH) 7 i
supporting the increase of as victims
population of WSH hosting and spreading diseases and
pests of sanitary —/etennary importance /
8. Prediction studies 5. Domestic Species and % 9. Synergic measures
Re-evaluation of urgent bz Usy v for nature protection
needs for developing under the sanitary-veterinary and implementing the
management measures control and eradication plan action plan of sanitary-
under Nature protection veterinary control and
regulatory framework l eradication

regulatory framework

Figure 1. New proposed framework for analysing the gaps between the current regulatory frameworks for nature protection and
sanitary-veterinary domain. The proposal starts with wild species as hosts and ends with the economic environment needs that may
support prediction studies needed for elaborating synergetic measures.
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This proposed framework rises attention on the need to interconnect the regulatory frameworks of sanitary
veterinary importance with that of nature protection based on the requirements imposed by the economic environment.
It was already known prohibitive costs Romania is paying for implementing sanitary-veterinary measures that are not
considering in their efforts the need for developing synergetic measures with nature protection regulatory framework.
The economy of the current sanitary-veterinary action plan is based on solving effects and not on finding solutions in
solving the trigger of the problem.

Quarantine problems existed before 2007 through Romania's territory and not a single prediction study isin
place to generate supportive management measures for ensuring that hotspots of sanitary-veterinary importance are
maintained under a strict control. We also take into account new publications regarding the need for modelling vector-
borne disease risk maps under climate change for migratory animals that can be used in the prophylaxis of sanitary-
veterinary diseases (HALL et a., 2016). Based on the recommendations of these articles it is obvious that mapping the
risks in hotspots for outbreaking diseases will place major changes in the management plans of wildlife, particularly in
the control of wild species as hosts, protected species directly or indirectly affected, and the healthy status of protected
habitat. In Romania, case transhumance or short movements of livestock will be more regulated within the borders of
protected areas.

Relevant stakeholders should be under a specia awareness programme regarding their activities inside
protected areas. It is more than obviously that the maintenance of the favourable status of conservation of species needs
to be readdressed not as a constant positive trend of a species but rather to a larger time scale to alow the species
survival as well as the maintaining under strict control of outbreaking diseases of sanitary-veterinary importance.
Moreover, the concept of free zones of sanitary-veterinary disease quarantine should be included in the scope of
management plans for protected areas. Only based on exercising cause and effect issues related to outbreaks may enrich
the management plans for protected areas with effective measures that further may support the economy of the country.

CONCLUSIONS

Romania entered the European Union with the highest biodiversty as species and habitats and is paying a
prohibitive price regarding the implementation of sanitary-veterinary plan for controlling and eradicating diseases and pests.
Even if there is a proved direct connection between the high biodiversity and the increase of outbresking of diseases of
sanitary veterinary importance no economic study was published regarding the real impact of the sanitary-veterinary plan on
the economy of the country. No synergetic measures are in place for connecting the current management plans adopted for
protected areas and the current sanitary-veterinary action plan for 2015-2020 (***, 2015b). Thereisagreat need for declaring
zones free of zoonosis inside protected areas. Only based on this it will be possible to develop effective synergetic measures
for ensuring the conservation of species and their healthy status in the future. The current policy for environmental protection
needs to be supported for developing innovative studies on wild species and hotspot areas regarding the dynamics of relevant
species and outbreaking of sanitary-veterinary diseases correlated with the incidence of biotic and abiotic factors. The current
action plan of the sanitary veterinary authorities on diseases of quarantine importance needs to act on the cause and not on the
effect of outbresking due to the prejudice of national economy.
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DR. EUGEN WORELL,
ONE OF THE MOST PRESTIGIOUS NATURALIST IN SIBIU (ROMANIA)

ANTONIE luliana

Abstract. The presented material begins with a short relating of the historical data about the socio-political situation, characteristic to the
Transylvanian Principality. The Leopoldine Diploma from 1691 encouraged the modernization of the province and made possible the
opening towards Europe. On this base, the naturalists of Sibiu obtained notable successes, both on the scientific and editorial plan, but
also on the organization one. In this context, there appeared dr. Eugen Worell, a military doctor, entomologist and collector. It is
presented his activity as a doctor specialist in bacteriology and his contribution to control of the pneumonic plague in North China and
Manciuria during the winter between 1910 and 1911. At that time, E. Worell was a crew member of awar navy belonging to the Austro-
Hungarian Empire. His merits were recognized on international plan and the Chinese government conferred him high decorations. The
rapport about the jugulation of the epidemic pneumonic plague, to the achievement of which he had one of the greatest contributions he,
remained for along period of time, as a reference material about plague. After the First World War, he was in the Romanian Army, asa
military doctor and he obtained important successes mainly in controlling the epidemic exanthematous typhus in Bessarabia. On the
naturalistic plan, due to his passion for research and collecting, his work stands out through the organization of his entomological
collections with tens of thousands of insects, most of them of Coleoptera and Lepidoptera. All these collections are at present preserved
in the patrimony of the Natural History Museum in Sibiu, the " Grigore Antipa’ National Museum of Natural History in Bucharest and
the Natural Sciences Museum in Ploiesti. Dr. Eugen Worell completes the plead of Sibian naturalists that through their achievements
placed the city of Sibiu on the map of the entomological research centersin Transylvaniaand in our country, too.

Keywords: Dr. Eugen Worell, naturalist, entomological collections, bibliography.

Rezumat. Dr. Eugen Woréll, unul dintre cei mai prestigiosi naturalisti din Sibiu (Roméania). Materiaul prezentat incepe cu o
scurta relatare a datelor istorice ce caracteriza Situatia politico-sociala a Principatului Transilvaniel. Diploma Leopoldina din anul 1691 a
favorizat modernizarea provinciei si afacut posibila deschiderea spre Europa. Pe acesti bazi, naturdistii sibieni obtin succese notabile atét pe
plan stiintific si editorial, cat si organizatoric. Tn acest context apare dr. Eugen Worell medic militar, entomolog si colectionar. Se expune
activitatea sa ca medic specidist bacteriolog la combaterea ciumei pneumonice din China de Nord si Manciuriadin iarna anilor 1910-1911.
La acea datd Eugen Worell ficea parte din echipgjul unei nave de razboi a Imperiului Austro-Ungar. Meritele lui Eugen Worell sunt
recunoscute pe plan internationd, iar guvernul chinez 1i confera Tndte distinctii. Raportul redaectat la jugularea epidemiel de ciuma
pneumonica, la care Eugen Worell a participat in ceamai mare masura, aramas multa vreme materid de referinta in materie de ciuma. Dupa
Primul Razboi Mondia este incadrat Th armata roména ca medic militar si obtine succese importante, mai ales, Th combaterea epidemiei de
tifos exantematic din Basarabia Pe plan naturdistic, data fiind pasiunea sa pentru cercetare si colectionare, se distinge prin acatuirea de
colectii entomologice ce cuprind zeci de mii de insecte, In mgjoritate coleoptere si lepidoptere. Aceste colectii au intrat Tn patrimoniul
Muzeului de Stiinte Naturde din Sibiu, Tn patrimoniul Muzeului National de Istorie Naturaa “ Grigore Antipd’ - Bucuresti si a Muzeului de
Stiintele Naturii Ploiesti. Dr. Eugen Worell se adauga pleiadel de naturalisti sibieni care prin realizarile lor au plasat Sibiul pe harta centrelor
de cercetare entomologica din TransIvaniasi din intreagatara.

Cuvinte cheie: Dr. Eugen Worell, naturalist, colectii entomologice, bibliografie.

INTRODUCTION

After the military events from Central Europe in the eighties of the 17" century that gave a win to the
Habsburg Empire, Transylvania became an aulic Province, subordinated directly to the Emperor, governed by an Aulic
Office in Vienne. The Leopoldine Diploma (1691) functioned as a true Constitution of this Province for about one
hundred-fifty years (POP & BOLOVAN, 2013).

This historical event induced measures and new political, economic, social and demographical structures that
constituted the beginning of the modernization of the Province with a large opening to the European redities. The city
of Sibiu had become the capital of the Principality since 1692, having a Saxon governor, and was connected at the
highest degree in this opening programme. The Austrians established ‘a rigorous evidence of the material and human
resources from the Province’ (POP & BOLOVAN, 2013).

Concerning the natural sciences, there were made important progresses and a closer connection to the scientific
manifestations from Empire, by studying, collecting, researching and organizing the Flora and Fauna collections, and by
promoation of the Darwin ideas in Europe. The most productive period of the Sibian naturalism one consider to be between
the second half of the 18" century and the first half of the 19" century. In this period, the Sibian naturalists enriched the
patrimony of the Province with collections of reference, scientific applied publications, with proper organizational
structures for a scientific promotion in the field of natural sciences. | mention the most important personalities during the
times like Michael Bielz (1787-1866), Ludwig Neugeboren (1806-1887), Michael Fuss (1814-1883), Karl Fuss (1817-
1874), Karl Ungar (1869-1933), Carl Fridrich Jickeli (1850-1952), Daniel Czekdius (1857-1938). This Pleiad of Saxons
naturalists placed the city of Sibiu on the Transylvanian and Central-European map of naturalism.

In 1849, it was established ‘The Transylvanian Naturalist Society of Sibiu” (Siebenbirgischer Verein fir
Naturwissenschaften zu Hermannstadt), a scientific structure that contributed in a decisive way to the affirmation of the
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city as a scientific center (ANTONIE & CIOBANU, 2004). As a press organ, it was the publication ”Debates and
Communications of the Transylvanian Society of the Natural Sciences in Sibiu” (Verhandlungen und Mitteilungen des
siebenbiirgischen Vereins fur Naturwissenschaften zu Hermannstadt) (ANTONIE, 2016).

In 1887, there was added a new scientific structure: The Medical Section of the Transylvanian Naturalist
Society of Sibiu (Die Medizinische Sektion des Siebenbiirgischer Verein fir Naturwissenschaften zu Hermannstadt)
These achievements found their scientific - organizing fulfilment by the construction of the Natural Sciences Museum,
an imposing building with an appearance of ancient temple, which hosted heritage collections and where amost the
entire activity of Sibiu naturaliststook place.

In this gallery of the impressive predecessors, there appeared another representative personality of the Sibiu
naturalism, one of the most important founders, dr. E. Worell.

DR. EUGEN WORELL’SLIFE

! : , Dr. Eugen Worell (Fig. 1) was born on 10" of October 1884 in Résnov
i - (Rosenau), near Brasov, in a family with a naturalist-medical tradition; his grand-father
B was a physician and his father was a military-physician. He followed his family because
his father moved from one garrison to another on the vast Empire and so he finished his
secondary school in the Kosice. He first entered the Law Faculty, but he preferred the
medicine Faculty in Vienna. He specialized in international medicine and bacteriology. In
1904, at 24 years old, he was a military physician on a war Austro-Hungarian ship with
garrison at Zarra on the Dalmatien coast. This was the start point of a career marked by a
prying and curious, inquisitive character, completed by an admirable endeavour and
o modesty. His destiny was under the empire of a faude the implacable time, the infinity of
Figure 1. Dr. EUgeh Worell | the space and his own creative genius.

(Source after: Picture from Hislife’' stime began at the junction of two centuries, the times him over the sees
the History Museum of and oceans, continenets, islands, and also under two different social-of of political and
Sibiu). state changes. His genius manifested himself in a dualist way, both in the medical-

military field, but also in the entomological-naturalist one, as a research worker and collector.

He accumulated knowledge and experience as a member of the crew, scouring the Mediterranean Sea, the coasts of
Asia to Vladivostok, Japan, Sumatra and the idands of Philippines. During a period of two years he became a known
personage appreciated for his professionalism. And so, when the pneumonic pest had broken out in North-China (Figs. 2, 3)
and Manchuria, in the winter of the year 1910, the Habsburg Empire—at the Chinese government solicitation — sent there dr.
Eugen Worell, together with other speciadists and materiad means, in order to help the jugulation of the epidemics. He
participated actively in the organisation of the operations against plague, and 0, in the spring of the year 1911, the plague was
jugulated. The success in the control of pneumonic pest by an united international action of the medico-sanitary forces and the
frequency of the pest epidemicsin the world were the reasons to be organized an International Conferencein April 1911 in the
Chinese city Schenjayg. The theme of the debates was about the problems of prevention and control of the pest epidemics.

Figure 2. Corpses gathered from the houses of Fuchiatien, Figure 3. The sanitary staff
before the pestilence hospital (Source after: Picture from the
(Source after: Picture from the History Museum of Sibiu). History Museum of Sibiu).

Dr. E. Wordll participated actively in the Conference works and finally he elaborated a rapport with his
conclusions of the gained experiences in the control of pest epidemicsin 1910. The Chinese government appreciated the
effort and the contribution of Dr. Eugen Worell and conferred him the decorations. ‘ The Dragon Order’ and ‘ The Gold
memorial medal’. His rapport constituted the substance of his future paper, elaborated over the years, entitled: “The
epidemic pneumonic pest in Manchiuria and North China during the winter of the years 1910-1911" (WORELL, 1925).

The paper of Dr. Eugen Worell maintained its scientific validity, being exposed at the ‘Military Sanitary
Circle’ of the Army Corps VI in Sibiu and was published in the Military Sanitary Review, number 2, in the year 1925

210



Muzeul Olteniei Craiova. Oltenia. Sudii si comunicari. Stiingele Naturii. Tom. 33, No. 1/2017 ISSN 1454-6914

and it was awarded a prize by the Romanian Academy. At that time, dr. E. Worell worked at the Military Hospital of
the Army Corps VII in Sibiu as a colonel-lieutenant. The newspapers of that time emphasized the scientific importance
of the data contained in his Rapport, taking into consideration the news of that time about plague cases in
Constantinople. It was also emphasized the international cooperation with a great successful result in the jugulation of
the epidemic plague. Many European States contributed with specialists and material means, but the heaviest
contribution was made by China and Japan. The epidemic plague was jugulated in six months. In his Rapport there were
mentioned data and evaluated about between 50,000 and 60,000 human losses.

Within vast regions in Siberien, North-Mongolia, Manchuria and North China the pest existed as aform of endemic
epizooty. The incriminating animal as a source of the bacterium Yersinia pestis (Lehmann & Neumann, 1896) van Loghem,
1944, the cause of plague, was not the rat, as the people thought, but the marmots (Marmota bobac) (Mller, 1776), rodent
animals, intensely hunted for their valuable furs. There were investigated more than 300,000 rats, without being discovered
the bearer animals and the transmitter fleas. The form of the plague was the pneumonic one and secondary septicaemic,
having severe forms with a mortality of 100%. In the period of the plague climax, they were registered more than one
thousand deceased in a single day. Among the preventions and control means, Eugen Worell recommended vaccination. He
was himsalf vaccinated three times with a vaccine prepared with dead cultures of Yersinia pestis and the fourth time with a
vaccine prepared with an active pathogen agent. Dr. E. Worell worked in laboratory and at the pest Hospital in Mukden.

After the First World War, dr. E. Wordll integrated in the Romanian Army as major and he worked at the Military
Hospitd in Sihiu where he worked in this branch for 15 years (1919-1934) as a specidist in interna diseases,
bacteriological laboratory and radiologist. Two times he was the manager of the Hospital, between 1926 and 1927 and
1929 and 1934. He improved the material base of the Hospital and he contributed to raise up the medical activity level. As
arecognition of his merits and as a representative of the medical community in our country he was delegated to participate
—from the medical leadership of the Army —to the ‘ International Congress of Medicine and Pharmacy’ in London.

Since 1934, for a period of four years, he was transferred to Chisiniu as a manager medic in the 5" Division
with the principal task to control the epidemic exanthematous typhus in Bessarabia.

The Romanian State conferred him high orders and medals, such as: ‘ The Romanian Star’ Grand Officer Rank,
‘The Sanitary Merit Cross', the First Class, The Romanian Crown in Grad of Officer.

At the age of 54, in 1938, Dr. E. Worell retired as a reserve officer.

The destiny did not let him to enjoy his pension. Soon after his retirement, as a doctor colonel, officer in
reserve, between 1938 and 1941, he was, sent with different tasks to inspect the military hospitals and commissariats.

The Romanian State and the Romanian Army recognized the Eugen Worell's efforts and his significant
realizations on the military-medical plan and conferred him, on the 22™ of March 1947, the Grad of brigade general
S.M. Hewas 63 years old.

Since 1948, after his own confession in memories, he had the symptomatology of a cardiac disease, namely
ischemic cardiopathy with total obstruction (block) A —V that hindered him from continuing and finishing his works;
after 13 years of suffering, he passed away in Sibiu, in 1961, at the age of 77 years.

THE NATURALIST ACTIVITY

This was the second passion of Eugen Worell that he honoured al his life long; he became well-known as an
impressive entomol ogist and collector.

His passion for the study of insects manifested early in his life, since he was 14 years old, being essential for
his future activity for research and collecting. During his life he collected about 100,000 samples that belong to 18
Insect Orders, as he specified in his Memories in 1957 (WORELL, 1957). He is considered ‘ zealous, hardworking and
successfully entomologist” (SCHNEIDER, 1996), collecting insects from vast areal, because of his numerous travels on
duty or private. The rich entomological material came from Dalmatia, many Alps regions, the Mediterranean coasts and
also from different parts of Asian and Polynesian region. The predominant part of his collection came from Romania:
Herkule’s Bath and surroundings, the Cerna Valley, Bessarabia, the Black Sea Coast (Eforie South) and Sibiu zone. His
collection reflects his entomological activity during a period over 60 years and it emphasizes his total opening towards
the naturalist sciences, his collaborators, researchers, entomologists or who wanted this. His collection was named by
the entomol ogist Eckbert Schneider to be ‘achronicle’ of the entomologist E. Worell’slife.

In the year 1849, at the establishment of the ‘ Transylvanian Society for Natural Sciences', only one medic was
amember of it. In 1887, an entire Pleiad of Sibian doctors were active, and so it was possible the establishment of a the
medical section of this Society. The Sibian doctors beside their basic profession, excelled also as entomologists and
botanists that worked in the organizational structures and they contributed decisively to the formation of numerous
collections that make the fame of the Natural History Museum in Sibiu. Their members increased progressively, and so,
in the year 1920, among 276 members, 74 were doctors. | mention among the famous naturalist doctors dr. Daniel
Czekelius (1857-1938), dr. Karl Ungar (1869-1933), dr. Viktor Ernst Weindel (1887-1966). This was the spirit of the
time that permitted E. Worell to become a collector and, a member of the ‘ Transylvanian Society for Natural Sciences
in 1920, and as part of it, he received the function of the custodian of the entomological collections (1938-1949) and he
was elected even the president of the ‘ Society’.
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In the year 1957, the most of his collection was bought by Brukenthal Museum, the Natural History section, in
exchange for a life pension. The collection contains more than 96,000 insects belonging to 12 Orders Coleoptera and
Lepidoptera orders having the greatest share. The Lepidoptera collection of E. Worell contains 11,651 specimens that
belong to 1,637 species; among them, 9,066 specimens are Macrolepidoptera that belong to 1,096 species.
Microlepidoptera have 2,585 specimens that belong taxonomically to 541 species (SCHNEIDER, 1996). The collection
contains besides the common species from Romania, also many rare less known species and endemic species. Of this
last category, | mention the following species of Lepidoptera: Parnassius apollo jaraensis Kertész,1922; Parnassius
apollo transsylvanicu Schweitzer, 1912; Parnassius mnemosyne transsylvanica Schmidt, 1930 (Papilionidag) (TOROK
& CUZEPAN, 2012; CUZEPAN et a., 2015); Pieris bryoniae carpathensis Moucha, 1956 (Pieridae), Erebia epiphron
transsylvanica Rebel, 1908; E. manto trajanus Hormuzachi, 1895; E. sudetica radnaensis (Rebel, 1915); E. cassioides
neleus (Freyer, 1833); E. gorge fredericikoenigi Varga, 1999; E. pandrose roberti Peschke, 1920; Boloria pales
carpathomeridionalis Crosson & Popescu-Gorj, 1963 (Nymphalidag); Glacies canaliculata schwingenschussi Wehrli,
1919; G. coracina dioszeghyi Schmidt, 1930; Elophos dilucidaria carphatica (Soffner, 1932) (Geometridae); Coscinia
cribraria pannonica Daniel, 1955 (Arctiidag) (TOROK & CUZEPAN, 2013; CUZEPAN et a., 2015).

Another part of his collection went to the Natural History Museum " Grigore Antipa” in Bucharest, over 12,000
insects and 1,500 insects entered the patrimony of the Natural History Museum in Ploiesti (ANTONIE, 2015).

Many schools in Sibiu received collections of insects with a didactic purpose. E. Worell elaborated a popularized
material and he presented lectures in schools and school reunions, having an important role for guiding young people.

His research activity was reflected also in his scientific work. The most important of these is ‘ Contributions to
the knowledge of the Coleoptera and L epidoptera Fauna in Transylvania, mainly in the surroundings of the city Sibiu’.
This paper was presented to the Romanian Academy in the year 1951 and it was published in the " Scientific Bulletin of
the Academy” in the Section of Biological, Agronomical, Geological and Geographical Sciences (WORELL, 1951).
The recommendation for publication was given by the great |epidopterologist Aristide Caradja himself.

The numerous data from the great treatise ‘ The Romanian Fauna, elaborated and published by the Romanian
Academy were taken over from the research and papers written by E. Worell.

The entomological collection of E. Worell was studied by many speciaist entomologists, such as: AGAPI &
PLATTNER, 1965, UNGAR, 1981; VLAD-ANTONIE & RUICANESCU, 1996; VLAD-ANTONIE, 2000;
ANTONIE, 2015; STANCA-MOISE, 2001, 2015a, b, ¢, 20163, b.

The collection of E. Worell was a base for numerous studies and specialized research of entomologists from
Romania and abroad. They studied the species of Hymenoptera Order, Formicidae Family (BALINT & SANDOR,
2002), Cephidae (PASCU, 1978), Diprionidae (PASCU, 1978), Haltictidae (PASCU, 2004), Melittidae (PASCU,
2004); Diptera Order, the Families Stratiomidae, Therevidae, Sciomyzidae, Conopidae (WEINBERG, 19703, b),
Syrphidae Family (STANESCU, 1975, 1976, 1983); Coleoptera Order, the Families Lucanidae (CUZEPAN &
TAUSAN, 2013), Cerambycidae (TAUSAN & BUCSA, 2010a), Rhynchitidag, Attelabidae (ANTONIE, 2007);
L epidoptera Order, the Families Pieridae (TOROK & CUZEPAN, 2013), Papilionidae (WEINDEL, 2000; TOROK &
CUZEPAN, 2012, 2013), Lycaenidae (MOISE, 20114, b, ¢, d; TOROK & CUZEPAN, 2014); Nymphalidae (MOISE,
2011c); Trichoptera Order, Limnephilidae Family (BOTOSANEANU & SCHNEIDER, 1978).

In the year 1972, one collaborator of E. Worell, Hans Plattner declared:” it is not possible nowadays, when it is
presented the insect fauna of Romania, to ignore data from Worell collection” (PLATTNER, 1972).

One year after the death of Dr. E. Worell in an homage article by the Academician Aurelian Popescu-Gorj,
published in Bulletin of the ‘Grigore Antipa National Museum of Natural History in Bucharest it was written: “ The
death of Dr. Eugen Worell, this modest and persevering man in the study of nature is a great loss for all naturalistsin
our country. The image of this entomologist with a generous and passionate heart will always persist in the memory of
those who knew him” (POPESCU-GORJ, 1962).

Concerning his passion for collecting the art objects, this was materialized in a special collection preserved in
the patrimony of the " Brukenthal National Museum” in Sibiu.

CONCLUSIONS

Dr. Eugen Worell appeared in the first half of the 20" century as a bright personality, open to science and
scientific research, and also for practical mostly in his profession as military doctor. His devotion to a humanist cause
helped him surpass the dramatic situations provoked by pneumonic plague in North China and Manchuria, although he
was only 26 years old. The Rapport presented by E. Worell after the jugulation of the epidemic plague, was the object
of discussions at the International Conference at Mukden, in Chinain the year 1911.

One of the principal side of his personality manifested at the end of the First World War when he was
appointed in the Romanian Army, at his express request, as military doctor. With the same devotion he was very active
on duty and excelled as a good organizer and high professional in the Military Hospital in Sibiu.

The memory of E. Worell resists over time also because of his activity of anaturalist entomologist and collector. His
collections contain mainly insects of the Orders Coleoptera and Lepidoptera They are present at an honour place in the
patrimony of the Natural History Museumsin Sibiu, Ploiesti and ‘ Grigore Antipa NM.N.H. - Bucharest.
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With much to my regret that till the present there is not any material or manifestation in order to render
homage to Dr. E. Worell, about his activity and hiswork as amilitary Sibian doctor, although he contributed directly to
the organization and endowment of the Military Hospital Sibiu, acute necessary in the period of his takingover by the
Romanian administration in 1919
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THE GREATER FLAMINGO (Phoenicopterus ruber roseus Pallas 1911),
A RARE PIECE IN THE PATRIMONY
OF THE OLTENIA MUSEUM CRAIOVA (ROMANIA)

RIDICHE Mirela Sabina

Abstract. In this material, it is presented a rare and unusual piece for the ornithological heritage of the Oltenia Museum Craiova, a
young specimen of greater flamingo (Phoenicopterus ruber roseus), found dead in the area of Bistret Lake (the Danube Alluvial
Plain, Dolj County), in the first decade of December 2016. Specialized literature mentions that, although they prefer nesting in warm
(tropical / subtropical / circum-Mediterranean) areas, some specimens or small groups wander across Europe thus reaching the west
and north of the continent (Germany, the Netherlands, Denmark, etc.). Our specimen is the 7™ specimen collected in Romania.

Keywords: Greater Flamingo, rare piece, Oltenia Museum Craiova.

Rezumat. Flamingo (Phoenicopterus ruber roseus Pallas 1911), o piesi rara in patrimoniul Muzeului Olteniel Craiova
(Romania). Tn prezenta noti se face cunoscuti o piesi rara si inedita pentru patrimoniul ornitologic al Muzeului Olteniei Craiova,
un exemplar ténar de flamingo (Phoenicopterus ruber roseus) gasit mort Tn zona lacului Bistret (Lunca Dunérii, judetul Dolj), n
prima decada a lunii decembrie 2016. Din literatura de specidlitate reiese ci, desi preferd pentru cuibarit zone calde
(tropicale/subtropical e/circummediteraneene), unele exemplare sau mici grupuri ratacesc prin Europa ajungand pana in vestul si
nordul continentului (Germania, Olanda, Danemarca). Exemplarul nostru este a 7-a piesi doveditoare colectata din Romania.

Cuvinte cheie: Flamingo, piesa rara, Muzeul Olteniel Craiova.

The Greater Flamingo (Phoenicopterus ruber roseus) is a migratory species whose distribution area mainly
includes tropical / subtropical regions of the old continents: Africa (Egypt), Asia (Anatolian Plateau, the coast of the
Aegean Sea near |zmir, Lebanon) and Europe - the Basin of the Mediterranean Sea (Camargue - France, the Ebro Delta
- Spain, the Tgjo Estuary - Portugal, Sardinia, Cyprus, Greece) — HAGEMEIJER & BLAIR, 1997. The most northern
and western nesting colony, located at the western border of Germany with the Netherlands, within Zwilbrocker Venn
Nature Reserve, is supposed to have been established by certain erratic specimens from zoos and parks (TREEP, 2000).
According to the classical literature, in our country, the greater flamingo appears sporadically / accidentally and
generally in small flocks (LINTIA, 1955).

The data on the occurrence of the species in Romania until September 2001 were recapitulated by KISS &
SZABO (2002). Until then, there were 10 mentions of the species. The first and most numerous specimens (20) were
observed in Tuzla-Constanta, on the 10™ of October 1900. Later on, on the 13" of December 1999, in the same locality,
there were observed 3 specimens, which, from the phenological point of view, were the most delayed on the territory of
our country (GACHE & ANTONOAIEA, 2000). The other 8 reports mentioned by certain authors refer only to one
specimen of flamingo observed in different locations from Dobrogea (Garvan, Istria, Murighiol, Sabangia), the Danube
Alluvia Plain (Orlea, Pietrusani / Zimnicea) and Banat (Grabati - Timis County), most of them in September-October.
A further informative note refers to the appearance of a specimen of flamingo in the Danube Delta, between Maliuc and
Partizani, on the 25" of June, 2011. In the same note, there is also mentioned the first and only observation of the
species from the Republic of Moldova, near the western border, on the evening of the 13" of July, 2011 - 3 specimens
over the pools of the Prut, at Valeni (***, 2011). A recent report belongs to a group of members of the Romanian
Ornithological Society who, during the Ornithological Camp organized in the Danube Delta, observed and
photographed 4 adults of flamingo at the end of Lake Sinoe, on the evening of the 20" of August, 2016
(http://lwww.hotnews.ro/stiri-mediu). In this period, the list of observations was also updated (KISS, 2016).

Erratic flamingos reached Western Europe and even the north of the continent, for example Denmark
(CHRISTENSEN, 1992). According to the parasitological examinations of some young specimens captured in
Germany, they originated from the colonies around the Caspian Sea (BAUER & GLUTZ von BLOTZHEIM, 1966).
The origin of the unmarked, captured or observed specimens in our country is unknown, but, because they reproduce
hard in captivity, they are likely to come from natural reproductions. It is known that the populations in Southern
Europe and Northern Africa mainly circulate and migrate in the circum-Mediterranean area (JOHNSON, 1991;
JOHNSON et al., 1991), but there is also a possibility that some specimens or populations may originate in Asia Minor
or Central Asia colonies (KISS& SZABO, 2002).

By this material, we relate about the identification of a young specimen of flamingo found dead in the area of
Bistret Lake (the Danube Alluvia Plain, Dolj County) in the first decade of December 2016. The bird was shot and
abandoned, later located, and now, after the naturalization in the preparation and restoration laboratory of the
Department of Natural Sciences of the Oltenia Museum Craiova, is registered in the ornithological patrimony of the
museum with the inventory no. 55693. This is the second specimen identified in Oltenia after 78 years since the one
from Orlea (TALPEANU, 19644, b), and in Romania it is the seventh captured specimen. Five collected specimens are
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preserved in the collections of the following museums: M. N. I. N. "Grigore Antipa" - 2 specimens (PAPADOPOL &
TALPEANU, 1986), the Banat Museum Timisoara - 1 specimen (NADRA, 1972), the Museum of Nature Sciences
Galati - 1 specimen (GLAVAN, 2003), Orlea Village Museum - 1 specimen (TALPEANU 19644, b), and a specimen is
owned by aforest ward from Pietrusani-Zimnicea (KISS & SZABO, 2002).

We further render the biometric data of our specimen, as well as the photography of the naturalized bird (Table
1, Fig. 1).

Table 1. Biometric data of the flamingo specimen (Phoenicopterus ruber roseus),
found at Bistret (the Danube Alluvial Plain, Dolj County) in December 2016.

Sex and age Total length Wingspan Length of wing Length of tail Tarsus Length of beak Body mass

@ Juv. 910 mm 1366 mm 380 mm 119 mm 220 mm 110 mm 2640 gr.

Figure 1. Phoenicopterus ruber roseus preserved in the ornithological patrimony of the Oltenia Museum Craiova (original).
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RECOMMENDATIONS
regarding the elaboration of the papersfor the scientific journal
“Oltenia. Studii si comunicdri. Stiingele Naturii”

The journa is edited by the Oltenia Museum Craiova and it publishes origina papers in the fields of vegetal
and animal biology, ecology-environment protection, mineralogy-palaeontology, as well as scientific reports, reviews,
anniversary or commemoration papers.

It appears annually, it is ISl indexed (http://science.thomsonreuters.com/cgi-bin/jrnlst/jliresults.cgi?PC=
MASTER &Word=oltenia) and accredited by CNCSISasa B+ Journal.

I. Structure (format) for original papers, scientific reportsand reviews:

Original papers will be structured according to the information rendered in the Table 1.

will be structured according to the author’ s (authors’) preferences, but it has to include abstract and
key words, both in English and Romanian.

there will be mentioned: author (authors) of the book (name and first name — CAPITAL LETTERS),
comma, the title of the book, lowercase letters (Itaic), publishing house, publishing location, year,
number of pages. Use a free space and then render the text of the review with as fewer paragraphs as
possible and the same characters asin the case of original papers.

B Scientific reports

C Reviews

Table 1.
STRUC;X;EROF THE CHARACTERISTICS OBSERVATIONS
TITLE capital letters, 12 pt., bold, centred

two spare rows (12 pt.) between the title and the name of the author/s

name, capita letters, first name,
Author/Authors noncapital, 11 pt., bold, normal, | between two or many authors, use comma
aligned right

One spare row, 10 pt.
Abstract (English)

One spare row, 9 pt.
Keywords (English)
One spare row, 9 pt.

from the beginning of the line | the abstract will be written with 9 pt., normal,
without tab, 9 pt., bold, normal maximum 300 words

from the beginning of the line, without tab, maximum 5 words, 9 pt., normal

Complete trandation of the title in Romanian (no
from the beginning of the line, capital letters, except for the first letter of the title; 10
without tab, 9 pt., bold, normal pt., bold). The content of the abstract — 9 pt., normal,
maximum 300 words

Rezumat (Romanian)

One spare row, 9 pt.

Cuvinte cheie (Romanian) | from the beginning of the line, without tab, maximum 5 words, 9 pt., normal
One spare row, 14 pt.
INTRODUCTION | 10 pt. (capital letters, bold) | content — 10 pt., normal
One spare row, 10 pt.
MATERIAL AND METHODS | 10 pt. (capital letters, bold) | content — 10 pt., normal
One spare row, 10 pt.
RESULTS | 10 pt. (capital |etters, bold) | content — 10 pt., normal
One spare row, 10 pt.
DISCUSSIONS | 10 pt. (capital letters, bold) | content — 10 pt., normal
One spare row, 10 pt.
CONCLUSIONS | 10 pt. (capital |etters, bold) | content — 10 pt., normal
One spare row, 10 pt.
ACKNOWLEDGEMENTS | 10 pt. (capital letters, bold) | content — 10 pt., normal
One spare row, 10 pt.
REFERENCES | 10 pt. (capital |etters, bold) | content — see bibliographical references
One spare row, 10 pt.
Bibliography enumeration see the detailed explanations at the references heading

Name and surname — 8 pt., bold, normal, centred

Personal data Institution and e-mail address— 8 pt., normal, centred

Other detailsrelated to the papers.
Publishing language | English
Page format A4 (21 x 29.7 cm), margins. top — 2.5 cm; bottom — 2.0 cm; left — 2.0 cm; right — 2.0 cm; gutter — 0 cm;
header, footer — 1.27 cm. The papers will be elaborated in Microsoft Word, justified; font: Times New
Roman, 10 pt., normal; single space.
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- Latin names (genus, subgenus, species, subspecies) will be written with italic characters;

- Suprageneric names are not written with italic characters. The same procedure is used when they are mentioned within figures,
graphs and tables.

The first mention of a taxon in the text will be followed by the taxon author’s name and the publishing year of the description,
according to the zool ogical nomenclature code (e.g.: Cossus cossus (Linnaeus 1758), afterwards, it will be used abbreviated.

The name of the authors quoted in the text will be written normal, capital letters, while the names of the authors of the taxa will
be written nor mal, lower case letters

For the names of Romanian author s and settlements diacritics must be used.

The materials sent for publication (printed and in electronic format) has to be between 2 and 8 pages (the number of pages must
be even).

Il. References

» Referencesin thetext (quotation) includes only the author’ Jauthors' names (CAPITAL LETTERS) and publishing year.

For example:

e whenitisasingle author: IONESCU (1965) or (IONESCU, 1965);

e when there are two authors, it is used “&”: RADULESCU & SAMSON (1990) or (RADULESCU &
SAMSON, 1990);

e when there are more than two authors: IONESCU et a., (1992) or (IONESCU et a., 1992);

e in case there are many papers written by the same author/authors, published in the same year, use the letters a,
b, c, etc. after the year (e.g.: IONESCU, 2000; IONESCU, 20004, ..., 2000g);

e authors are rendered alphabetically and, in case there are many papers written by the same author, they are
introduced chronologically.

» References will include only the papers quoted in the text (10 pt.), alphabetically rendered, without numbers, as it
follows:

- author (CAPITAL LETTERS), publishing year (normal), (do not use comma between the author and the publishing year
or between the name and first name of the same author; use comma between different authors, when there are more than
two), the title of the paper (italic), name of the journal, publishing house, volume number (bold), the number of fascicle
(normal), number of pages (normal). When there are two authors, use “&”; if there are many authors, mention all of them.
Theladies first nameis completely written; for gentlemen, use only thefirst letter.

The reference titles will be aligned asiit follows: the first line from the beginning (no tab), the second at 1.27. For
example:

EXEMPLE

Book reference:
BOSCAIU N. 1971. Flora si vegetasia Munyilor Tarcu, Godeanu si Cernel. Edit. Academiel R. S. R. Bucuresti. 300 pp.

Paper published in ajournal:

GULII V. & PAMUJAC M. 1994. Elemente ale protectiei integrate a culturilor agricole de daunatori si boli. Protecfia
integrata a plantelor. Edit. , Stiinta”. Chisinau: 112-118.

STAN MELANIA & BACAL SVETLANA 2006. New contributions to knowledge stafilinidelor (Coleoptera:
Staphylinidae) of the landscape reserve "Codrii Tigheci" (Moldova). Oltenia. Studii si comunicari. Stiingele
Naturii. Muzeul Olteniel Craiova. 22: 155-159.

Referenceto a part of a collective paper; volume (with editors):
IFTIME Al. 2005. Amfibieni si Reptile. In: Botnariuc & Tatole (Eds) Cartea Rosie a Vertebratelor din Romania. Edit.
Academiei Roméane. Bucuresti: 1-325.

Paper s presented at scientific manifestations and published in a volume without editors:

CIOCHIA V. & STANCA-MOISE CRISTINA. 2001. Contributions to the knowledge of the Macrolepidoptera from
natural complex “Dumbrava Sibiului”. Sesiunea Stiinyifica dedicata Tmplinirii a 75 de ani de la Infiinfarea
Sayiunii Biologice Marine, Prof. Dr. |. Borcea” . Agigea-Constanta. 19-20 octombrie 2001: 125-131.

Official publications (laws, decr ees, official reports):

*** Roméania. Legea nr. 13 / 1993 pentru aderarea Romaniei la Conventia privind conservarea vietii salbatice si a
habitatel or naturale din Europa, adoptata la Bernala 19 septembrie 1979. Monitorul Oficial al Roméaniei. An
V, nr. 62/25 martie 1993. Bucuresti: 1-20.

PhD thesis:

COSTACHE I. 2005. Flora and vegetation Motru River Lower Basin. Ph. D. Thesis, University of Bucharest. Romania.
290 pp., 8Pl.

Web pages:

Muzeul Olteniei Craiova. Sectia Stiintele Naturii. Oltenia. Studii si comunicari. Stiingele Naturii. (onlline). 2011.
Publisher: Museum of Oltenia Craiova, Romania. www.olteniastudii.3x.ro (accesed: May 8, 2012).
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Entire electronic document or service (data base):
*** Fauna Europaea: Chironomidae. In: Fauna Europaea: Chironomidae, Diptera, Nemathocera. (Ed. H. de Jong)
Fauna Europaea version 1.5, http://www.faunaeur.org. (accesed: June 23, 2012).

E-book:

AHMADJAN V. 1967. The Lichen Symbiosis. Blaisdell Publishing Company. Massachusetts. Available from:
http://books.google.ro/books?id=at7uX Mn8iM C& printsec=frontcover& hl=ro& source=ghs ge summary_r&
cad=0#v=onepage& q& f=false. 152 pp. (accesed: January 15, 2013).

Electronic publication (papers):

DANILEVSKY M. L. 2007. A check-list of Longicorn Beetles (Coleoptera, Cerambycoidea) of Europe. Available
online at: http://www.coleoptera-literatura.ic.cz./literatura/checklist_cerambycidae 2007.doc. (accessed:
May 20, 2009).

Note: The papers published with other charactersthan the Latin ones, will be re-written with Latin characters,

both in the text and at references, mentioning the original language of publication between square brackets at the end:

ALEXANDROVICH O. R. 1995. Reconstruction of the ways of the ground beetles (Coleoptera, Carabidag) fauna
forming at the West of the Russian plain. In: I. K. Lopatin, Pisanenko A. D., Shklyarov L. P. (Eds.). Fauna
and taxonomy: Proceedings of Zoological Museum of the Byelorussian University, Minsk: Nauka Tekhnika.
1: 52-68. [In Russian].

I11. [lustration

= Images (white/black or colour), tables, graphs and maps are inserted into the manuscript, but the original versions
have to be sent also separately: high contrast photographs, electronic images in TIFF format at a minimum
resolution of 300 dpi.

= The references to the illustrations (tables, images, photographs) will be made in the text as it follows: (Fig. 1),
(Figs. 1a, b), (Figs. 3; 5); (Table 1); (Photo 1).

=  Graphsmust be achieved in Microsoft Excel.

The title of a table (in English) will be placed above the | The title of a figure, photo, map (in English) will be
table (aligned right), 9 pt., normal. placed below, centred, 9 pt., normal.

= For photographs and maps:

- It will be mentioned the word ‘original’ in caseit is achieved by the author/’ s of the paper;

- It will be mentioned the name of the author/' s between bracketsin caseit is achieved by another or other persons;

- It will be mentioned the web source (if it is the case), which has to be entirely rendered at references, aso
mentioning the access date.

Legend is placed below atable, graph, etc., 8 pt., normal (English)

Illustrations references (tables, images) (in English), will be made in the text asit follows: (Fig. 1), (Fig. 1a, b),
(Figs. 3; 5); (Table 1). Thetitle of afigure (in English), will be centered below the figure; as for tables, put it above
(aligned right), both 9 pt., normal. Examples: a) Table 1. List of the identified staphylinids from the Lower Dniester. b)
Figure 1. Distribution of the butterfly Papilio machaon L.

The paper will be accepted for publishing if:
it respects the aforementioned r equir ements;
it acquires a favourablereview from the scientific reviewers of the journal;
it is sustained within the framework of the International Conference “Museum and scientific research”;
the publication fee is paid;
it isrespected the deadline, M arch 31 of the current year.

VVVVYVYYV

The editorial board has the right to reduce the number of figures and photos (if there are too many as
compared to the text of the paper or if they do not correspond to the requirements) and not to accept papers sent after
deadline, Mar ch 31, 2018.

With all therespect for the authors, paper sthat do not correspond to the recommendationswill be sent back.
The responsibility of the scientific content of the papers depends entirely on the authors. Authors must
revise the papers reviewed by the reviewers.

The Editorial Board
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