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Draba dorneri HEUFF., A RARE ALPINE ENDEMIC
IN THE RETEZAT NATIONAL PARK (SOUTHERN CARPATHIANS, ROMANIA):
DISTRIBUTION, ECOLOGY AND CONSERVATION

NICOARA Roxana, MIHAILESCU Simona, BODESCU Florian

Abstract. The Retezat National Park harbours an impressive number of plants with a narrow distribution, being considered an
important centre of endemism. In the present paper we examine the ecological features of Draba dorneri Heuff. (Brassicaceae), an
endemic species restricted to the Southern Carpathians (Romania), the locus classicus of this species being represented by the
population from Retezat Mountains. Aspects regarding habitat requirements, population ecology and main threats are presented.
Despite the small area of the habitat and the low number of individuals, the population remained stable throughout the monitoring
period (2010-2015). Restrictive factors that may affect the population are recreational activities, its vulnerability to competition with
other plant species (Pinus mugo, Juniperus communis) and the low power of seed dispersal and colonisation.
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Rezumat. Draba dorneri Heuff., endemit alpin rar in Parcul National Retezat (Carpatii Meridionali, Roménia):
distributie, ecologie si conservare. Parcul National Retezat gazduieste un numdr impresionant de plante cu o distributie
restransd, fiind astfel considerat un important centru de endemism. in lucrarea de fatd analizim caracteristicile ecologice ale lui
Draba dorneri Heuff. (Brassicaceae), o specie endemica cu o distributie restransa la Carpatii Meridionali (Romania), locus classicus
al acestei specii fiind reprezentat de populatia din Muntii Retezat. Sunt prezentate aspecte legate de cerintele de habitat, ecologia
populatiei si principalele amenintiri. in ciuda suprafetei mici a habitatului i a numérului scizut de indivizi, populatia a rimas stabila
de-a lungul perioadei de monitorizare (2010-2015). Factori restrictivi care pot afecta populatia sunt activitatile recreationale din
proximitatea sitului, vulnerabilitatea speciei la competitia cu alte specii de plante (Pinus mugo, Juniperus communis) si capacitatea
scazuta de diseminare si colonizare.

Cuvinte cheie: Draba dorneri, Retezat, conservare, endemic.

INTRODUCTION

In the first half of the 17" century, in today's Banat, then under Austro-Hungarian occupation, intensive
investigation of the flora of these lands took place for Janos Heuffel, a young graduate of the Budapest School of
Medicine. As the topic of his dissertation thesis, he chose the geographical distribution of plants at the foot of the
Carpathian Mountains in Banat. He loved these lands so much that he settled there not only to continue his botanical
study, but also to adopt the profession of doctor and he stayed in the region until the end of his life. He intensively
botanised, being the discoverer of over 70 new plant species and wrote numerous scientific papers. Also, during this
period, Dorner, a Hungarian morphologist, physiologist and botanist made a botanical excursion in Banat, occasionally
meeting Heuffel. In 1858, Heuffel named in his honour a new species discovered in the Retezat Mountains (Retezat
Mts.), Draba dorneri (SZINNYEIL 1891). The type is found in the Herbarium of Botanic Garden and Botanical
Museum of Berlin-Dahlem, Freie Universitit Berlin.

Draba dorneri is an emblematic species for the Retezat National Park, being the first endemic plant reported
for this protected area. The Retezat Mountains harbours more than one third of Romanian flora and is one of the most
diverse centres of endemism with 5 local endemic taxa and 63 with a wider distribution (HURDU et al., 2012). The
richness and the outstanding variety of the flora and vegetation is due to its geographic position, the geological past and
the rugged relief that produce a very wide range of edaphic and climatic conditions within the massif (CSUROS, 1971).

About half of the species of Draba have restricted distributions (JORDON-THADEN, 2009). Draba dorneri is
a rare member of the Brassicaceae family, endemic to Southern Carpathians, with its locus classicus being represented
by the population from Retezat Mountains. It was originally named by BAUMGARTEN (1817) as D. stellata Jacq.,
described later by HEUFFEL (1858a, b) as a new species under the name of D. dorneri.

The species is currently listed in Annex II of Council Directive 92/43/EEC-Habitats Directive; Annex I of Bern
Convention; and in Annexes 3 and 4A of Governmental Decision (OUG) no. 57/2007 regarding the regime of protected
natural areas, natural habitat conservation, flora and fauna in Romania. It is also included in the Red List of vascular
plants for Romania (OLTEAN et al., 1994) and is defined as a vulnerable and rare species. In the Red Book of vascular
plants, it is ranked as critically endangered (DIHORU & NEGREAN, 2009).

At the national level, the Retezat National Park was established in 1935, at the initiative of Professor
Alexandru Borza. It was the first national park in Romania. At the international level, the national park was designated
as the Retezat Biosphere Reserve in 1979. When Romania joined the European Union in 2007, the Retezat Mountains
were included in the European Natura 2000 network, under the name of ROSCI0217 Retezat.

Despite its reputation, prior research has poorly documented specific habitat requirements or evaluated the
population size of important taxa. Thus, the aims of this research are: (1) a critical review of the distribution in Retezat
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National Park; (2) to characterise D. dorneri habitat particularities with abiotic and plant community characteristics; (3)
evaluation of the population size; and (4) identification of the primary threats to this rare taxon.

MATERIAL AND METHODS

The Retezat National Park is located in the south-western part of Romania, within the Southern Carpathians.
The studied area, Prelucele Ridge (Fig. 1), belongs to the north-western sector of the Retezat Mountains, located in the
Rausor basin and part of the Central Subunit, Dragsanu-Slaveiu-Zlata Microunit (URDEA, 2000). Piciorul Prelucelor,
the lower part of the Prelucele Ridge, is covered by coniferous forests and runs for a modest length, starting from
Vilereasca Glade (1570 m) and up to the altitude of 1750-1800 m at the forest limit. From this point, the ridge widens
and presents flattened or slightly inclined surfaces (cryoplanation terraces) developed on granitoids and where a series
of elements of the periglacial morphology appear: large angular rocks or reduced residual peaks chaotically arranged up
to Prelucele peak area. The western part of the Prelucele Peak splits into two ridges that form together a glacio-nival
cirque with a northern exposure (currently represented by the Valereasa basin): Prelucele Ridge, the SW arm of the
cirque and Valereasa Ridge. Retezat National Park has a mountain climate with an annual mean temperature of 6oC and

an annual mean precipitation of 900-1300 mm.

Our study was based on available botanical literature, herbarium material collected from Retezat National Park
and stored at B, BP, BUCA, CL, CLA and SIB herbaria (acronyms according to THIERS 2016) and field surveys
carried out between 2010-2015. In order to characterise the plant community in which D. dorneri occurs, we performed
a phytocoenological survey according to the Braun-Blanquet method (BRAUN-BLANQUET, 1921). The population
size was estimated through absolute abundance and monitored over the years 2010, 2012 and 2014. The nomenclature
of the vascular flora followed SARBU et al. (2013).

The monitoring project started in 2011 (Project SOP Environment) and the first results was reported in 2013
and published in 2015 (MIHAILESCU et al., 2015a). According to the Habitats Directive, the conservation status
assessment is based on the concept of “Favourable Conservation Status”, and the degree of deviation from this status
(European Commission, 2011). Such assessments differentiate between “Favourable” (FV), “Unfavourable-inadequate”
(U1), “Unfavourable-bad” (U2) or “Unknown” (XX). For the monitoring and evaluation of the status of conservation,
we followed the standard guide for evaluating European sites (MIHAILESCU et al., 2015b).

Figure 1. The distribution of Draba dorneri (marked by a red star) in Retezat National Park (red line);
the left corner map indicates the location of Retezat National Park in Southern Carpathians, Romania.

RESULTS AND DISSCUSION

Distribution in the Retezat Mountains. As Heuffel mentioned, the locus classicus of D. dorneri occurs "in
fissuris rupium (in regione mughi) iugi supra Vallye Rasza sub alpe Retyczat in Cottu Hunyad Transylvaniae", as a
rocky area situated on the ridge that starts from Valereasca Glade (1570 m) and extends up to the Retezat Peak (2485
m). The toponym Piciorul Coltului appears for the first time on D. dorneri herbarium material after 1907, that includes
Degen specimens. Even if it was not present on the maps at that time, the toponym Piciorul Coltului was very common
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in botanical literature and appears for the first time associated with D. dorneri in SIMOMKAI (1878) and BORBAS
(1878) papers, being subsequently adopted by PRODAN (1939), NYARADY (1955, 1958), BICHICEANU (1967),
CSUROS (1971), DIHORU & PARVU (1987), DIHORU & NEGREAN (2009), DONITA et al. (2005) and OPREA
(2005). Some confusion has been made based on the remarks of NYARADY (1958) about the position of Piciorul
Coltului. He argued that the site "is a rocky peak of 2281 m, set on the ridge between Valereasca Peak and Retezat Peak,
at about the middle of the ridge", but this was not supported and explained by BICHICEANU (1967) who assumed the
altitude would be between 1600-1700 m, with the mention that it should be verified. Following the route of old
botanists, we found the population of D. dorneri on a cluster of granitic rock blades located on Prelucele Ridge, at 1840
m elevation, at the border between the coniferous forest and Pinus mugo scrub (Fig. 1).

On newer maps, Piciorul Coltului appears as an adjacent forested area of lower altitude, the rocks where
Heuffel described D. dorneri are called the Prelucele Ridge, after a cluster of creeks situated in the valleys under it. It is
possible that in the past, the entire area west of the Prelucele Ridge had been known as Piciorul Coltului, and nowadays
local people know that part of the mountain under the name "La Colti" (Fig. 2).

Figure 2. Habit of Draba dorneri in Retezat National Park (a, b); rosettes leaves with branched hairs (c) (original)

SARBU et al. (2007) added new locations for D. dorneri, among which Gemenele Scientific Reserve, but no
herbarium voucher confirming the presence of the species there was found. The area was carefully inventoried by
NYARADY (1958) in the study of flora and vegetation in the Retezat Mountains, and no mention of D. dorneri in this
part of the massif was noted in his work. We also made several field surveys in 2010 and 2012 without confirming the
presence of the rare D. dorneri. However, given the fact that large areas of the reserve have remained unexplored and
the possibility of confusion with other alpine Draba, until there is further clarification, the full distribution of the
species remain uncertain.

Habitat description in Retezat Mountains. The population occurs in a very small area, less than 200 mp. The
habitat of the endemic D. dorneri (Fig. 2) is represented by vertical rocky blades with a layered aspect. The soil is
shallow with 6.17 pH. The plant community is formed by plants adapted to rocky habitat conditions, with high
prominence of Juncus trifidus, Sedum annuum, Thymus praecox subsp. polytrichus, Silene nutans subsp. dubia, and
Symphyandra wanneri. The majority are perennials, with a dominance of hemicryptophytes and chamaephytes, the
only annual species were Sedum annuum and Euphrasia salisburgensis. We also noted Asplenium viride, Cystopteris
fragilis and Polypodium vulgare on north-facing rocks or shady crevices.

Some authors (DIHORU & PARVU, 1987 and DIHORU & NEGREAN, 2009) mentioned in their publications
that D. dorneri grows within the plant association included in Daco-balkanic Silenion lerchenfeldianae Alliance.
Communities of this alliance develop on siliceous rocks and are well represented in the Retezat Mountains (COLDEA,
1993). Another reference regarding the plant association with D. dorneri referred it to the Asplenio trichomani-Poetum
nemoralis Association (ONETE & ION, 2010). According to the latest synthesis of plant associations (COLDEA, 2017)
and based on original field surveys of D. dorneri community (Table 1), the floristic composition can be assigned to
Asplenietea trichomanis Class, Asplenion septemtrionale Alliance and Asplenio trichomani-Poetum nemoralis
Association.
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Table 1. Floristic composition of the relevés with D. dorneri in the Retezat Mountains.

Relevés number 1 2 3 4
Altitude (m) 1842 1842 1843 1843
Inclination (°) 30 120 40 10
Solar exposure S-SW N-NW W SW
Vegetation cover (%) 40 40 35 35
Area of the relevés (m?) 4 4 1 2
Caract. Ass.

Poa nemoralis L. + + + +
Asplenium viride Huds. +
Androsacetalia

Symphyandra wanneri (Rochel) Heuff. +

Asplenietea trichomanis

Silene nutans subsp. dubia (Rohrb.) Zapall. + +

Campanula kladniana (Schur) Witasek 1 +
Polypodium vulgare L. +

Cystopteris fragilis (L.) Bernh. +

Varia

Draba dorneri Heuff. + + + +
Festuca ovina L. 1 +1 + +1
Sedum annuum L. +

Agrostis rupestris All. +

Juncus trifidus L. + + + +
Thymus praecox Opiz subsp. polytrichus (A. Kern ex +1 1 + +
Borbas) Jalas

Alchemilla flabellata Busser +

Hieracium caesium Fr. (Fr.) +

Euphrasia salisburgensis Funck +

Antennaria dioica (L.) Gaertn. +

Spiraea chamaedrifolia L. +

Location and date: Retezat Mountains, Prelucele Ridge (1820 m), relevés 1-4: 25.07.2013

Phytocoenoses with D. dorneri alternate among fragments of shrub associations included in the Vaccinio-
Piceetalia Order and Pinion mugi Suballiance containing: Pinus cembra L., Juniperus sibirica Lodd. in Burgsd., Pinus
mugo L., Vaccinium myrtillus L., Vaccinium vitis-idaea L. Bruckenthalia spiculifolia (Salisb.) Rchb. with Hypericum
maculatum Crantz and Luzula luzuloides (Lam.) Dandy et Wilmott. Due to past overgrazing, the coenotic structure has
been altered by a large increase in Festuca ovina L., present in almost all the relevés.

Population. There are no available historical data on population status. BICHICEANU (1967) briefly mentions
several hundred specimens at most. In our observations, the population comprised up to 150 individuals (tufts), their
number remaining stable over the monitoring period. Most individuals are in the reproductive stage, less than 25 % of
them without inflorescence. The number of rosettes that compose the tufts may vary between 1 and 210, totalling about
4500 rosettes on the rocks of Prelucele Ridge. The establishment of new individuals is a scarce event; the population is
maintained by mature individuals found in each inventory.

For the species D. dorneri, the results of assessments of the conservation status were summarised and
analysed, and then reported to the EU Commission according to Article 17 of the HD. At the European level, D. dorneri
is present only in the Alpine biogeographic region; the report for the status of conservation is “Unfavourable-
inadequate” (U1) with unknown trend (MIHAILESCU et al., 2015a).

Threats. The primary threat to D. dorneri and the basis for its status as a critically endangered plant is its
restricted distribution in Retezat National Park with a small population size and confined to a limited area. Nevertheless,
a high level of genetic diversity (78.94% polymorphic bands) was found within that population (CATANA et al., 2013).
Is it possible that this trait assists in long-term survival of this endemic taxon? Communities on granitic rock are
considered an extremely stable habitat, but will the species manage to survive within the current context of climate
change and the upward shifting of the tree line?

The Retezat Mountains are a popular hiking area, the only track that intersects with the population site (Rausor
Resort to Retezat Peak) is in fact the old tourist way that approached Retezat peak through the Rausor Valley. Even
though the route bypasses D. dorneri habitat, through easy accessibility of the rocky area, trampling and foot traffic
affect the species integrity and damage the individuals located in the exposed places.

As the name suggests, the “Preluce” Ridge has an important significance in terms of land use history, ‘preluce’ in
Romanian means an opening, a small glade, in reference to cutting of mountain pine (Pinus mugo) in order to create more
space for pastures. Nowadays, shepherds from Valereasca Valley use other routes, west of Valereasca Glade, but the remains
of old sheepfolds can be seen from Valereasca Glade and on the ridge up to Preluce Peak. Old photos of this place
(BICHICEANU, 1967) reveal an overgrazed area with isolated individuals of dwarf mountain pine or juniper and dominated
by pastures. In the current situation with no grazing, the shrubs have recovered and the rocky habitat of D. dorneri is being
surrounded by the initial vegetation. Furthermore, saplings of Juniperus communis, Sorbus aucuparia and even Pinus cembra
and Pinus mugo have colonised the rock fissures increasing competition with the rock specialists. In the present situation
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where the factor restricting dispersal is habitat size, reducing the suitable places for seed establishment through modification
of vegetation structure may have a negative effect on demography and reproductive success of D. dorneri. In our observation,
exceptionally, D. dorneri can tolerate shaded places under juniper canopy, with abnormally long stems and rosettes leaves, but
this is often a correlated with a low number of fruit set.

CONCLUSION

After more than 160 years from its description by Heuffel, D. dorneri has an uncertain future in Retezat
National Park. The conservation objectives must include the maintenance and continuing monitoring of the actual
population along with a particular designed site management.

The objectives of this research have been reached: (1) A critical review of the distribution in Retezat National
Park was done. (2) Characterisation of D. dorneri habitat particularities with abiotic and plant community
characteristics were developed. (3) The evaluation of the population size led to the establishment of the conservation
status: “Unfavourable-inadequate” (U1) with unknown trend. (4) The primary threats to this rare taxon were identified.

ACKNOWLEDGEMENTS

This work was supported by the-Project SOP Environment “Monitoring the conservation status of species and
habitats from Romania under Article 17 of the Habitats Directive”, project no. 130537/2011 financed from European
funds and implemented by the Institute of Biology Bucharest — Romanian Academy and the Romanian Ministry of
Environment and Forest, SMIS-CSNR 17655.

We are grateful to Mihaela Pauca-Comanescu for her valuable expertise and for guiding us into the study of D.
dorneri and Owen Mountford for his insightful comments on the manuscript.

REFERENCES

BAUMGARTEN 1J. C. G. 1817. Enumeratio Stirpium magno Transsilvaniae Principatui praeprimis indigenarum.
Vindobonae. Libreria Camesina. Torino. 1, 2: 230-231.

BICHICEANU M. 1967. O planta endemica ce trebuie ocrotita: fliminzica (Draba dorneri). Rev. Muzeelor. Naturalia.
Pitesti. 4(3): 265-266.

BORBAS V. 1878. Vizsgalatok a hazai Arabisek és egyéb Cruciferdk koziil. Mathem. Term. tud. Kozl. Universitaria
Press. Budapest. 15: 145-212.

BRAUN-BLANQUET 1J. 1921. Prinzipien einer Systematik der Pflanzengesellschaften auf floristischer Grundlage.
Jahrb. Studies Gallen Nature Ges. Springer. Berlin. 57: 305-351.

CATANA R., MITOI M., ION R., 2013. The RAPD techniques used to assess the genetic diversity in Draba dorneri, a
critically endangered plant species. Advances in Bioscience and Biotechnology. University Press. New York. 4:
164-169.

COLDEA G. 1993. Cormofite. Sintaxonomia si descrierea asociatiilor vegetale. In: Popovici L. (ed.), Parcul National
Retezat. Edit. West Side Computers. Brasov. 230 pp.

COLDEA G. (ed.), SANDA V., POPESCU A., STEFAN N. 2017. Les associations vegetales de Roumanie. Les
associations herbacees naturelles. Presa Universitara Clujeana & Accent. Cluj-Napoca. 1(2). 270 pp.

CSUROS S. 1971. Excursii in Muntii Retezatului. Edit. Didactici si Pedagogica. Bucuresti. 151 pp.

DIHORU G. & NEGREAN G. 2009. Cartea Rosie a plantelor vasculare din Romdnia. Edit. Acad. Romane. Bucuresti. 81 pp.

DIHORU G. & PARVU C. 1987. Plante endemice in flora Romaniei. Edit. Ceres. Bucuresti, 182 pp.

DONITA N., POPESCU A., PAUCA-COMANESCU MIHAELA, MIHAILESCU SIMONA, BIRIS I. 2005. Habitatele
din Romdnia. Edit. Tehnica Silvica. Bucuresti. 496 pp.

HEUFFEL J. 1858a. Diagnosen neuer, oder verwechselter Pflanzen-Arten aus dem Banate. Osterreichische Botanische
Zeitschrift. Springer. Berlin. 8(1): 25-29.

HEUFFEL J. 1858b. Enumeratio Plantarum in Banatu Temesiensis sponte crescentium et frequentius
cultarum. Verhandlungen der kaiserlich-koniglichen zoologisch-botanischen Gesellschaft in Wien. Spriger.
Berlin. 8: 23-24.

HURDU B. I, PUSCAS M., TURTUREANU P. D., NIKETIC M., VONICA G., COLDEA G. 2012. A critical
evaluation of the carpathian endemic plant taxa list from the Romanian Carpathians. Contributions of
Botanique. Gradina Botanica “Alexandru Borza”. Cluj-Napoca. 47: 39-47.

JORDON-THADEN 1. 2009. Species and genetic diversity of Draba: Phylogeny and phylogeography. Dissertation.
Heidelberg. 126 pp.

MIHAILESCU SIMONA, STRAT DANIELA, CRISTEA 1., HONCIUC VIORICA. 2015a. Raportul sintetic privind
starea de conservare a speciilor si habitatelor de interes comunitar din Romania. Edit. Dobrogea. Bucuresti.
272 pp.

MIHAILESCU SIMONA, ANASTIU PAULINA, POPESCU A., ALEXIU V.E,, NEGREAN GA., BODESCU F,,
MANOLE ANCA, ION G. ROXANA, GOIA IRINA-GABRIELA, HOLOBIUC IRINA, VICOL IOANA,

205



NICOARA Roxana MIHAILESCU Simona BODESCU Florian

NEBLEA MONICA ANGELA, DOBRESCU CLAUDIA, MOGILDEA DANIELA ELENA., SANDA V.,
BITA-NICOLAE CLAUDIA DANIELA, COMANESCU-PAUCA MIHAELA. 2015b. Ghidul de monitorizare
a speciilor de plante de interes comunitar din Romdnia. Edit. Dobrogea. Bucuresti. 250 pp.

NYARADY E. L. 1955. Draba L. in: Savulescu (eds.). Flora Romaniei. Edit. Academiei Romane. Bucuresti. 3: 358-376.

NYARADY E. 1. 1958. Flora §i vegetatia Muntilor Retezat. Edit. Academiei Romane. Bucuresti. 195 pp.

OLTEAN M., NEGREAN G., POPESCU A., ROMAN N., DIHORU G., SANDA V., MIHAILESCU S. 1994. Lista
Rosie a plantelor superioare din Romania. Studii, sinteze, documentatii de ecologie. Edit. Universitaria.
Bucuresti. 1: 1-52.

ONETE MARILENA & ION ROXANA. 2010. Metode in studiul unor specii rare din Masivul Retezat — Etape in
conservare si management adaptativ. In: Grigorescu D., Enache M., Bogdan A. (Coord.) Conservarea geo- si
biodiversitatii si dezvoltarea durabila in Tara Hategului — Retezat. Geo- si Biodiversitatea in Tara Hategului-
Retezat. Edit. Academiei Romane. Bucuresti. 1: 260-290.

OPREA A. 2005. Lista critica a plantelor vasculare din Romdnia. Edit. Univ. ,,Al. I. Cuza”. lasi. 668 pp.

PRODAN 1., 1939. Flora pentru determinarea si descrierea plantelor ce cresc in Romania. 1. 405 pp, Notiuni generale
de fitogeografie. Fiziografie generald a Romaniei. Fitogeografia Romaniei. 2. Edit Universitaria. Cluj-Napoca.
1. 405 pp. 2. 94 pp.

SARBU ANCA, OPREA A., SARBU 1. 2007. Plants from Habitat Directive — Annex IIb, presents in Romania.
Buletinul Gradinii Botanice lasi. Edit. Universitaria. lasi. 17: 23-27.

SARBU L, STEFAN N., OPREA A. 2013. Plante vasculare din Romania determinator ilustrat de teren. Edit. Victor B
Victor. Bucuresti. 1320 pp.

SIMONKALI L. 1878. Bansagi és hunyadmegyei utazasom 1874-ben. Mathem. Term. tud. Kozl. Universitaria Press.
Budapest. 15: 479-624.

SZINNYEI J. 1891. Magyar irdk élete és munkai [-XIV. Hornyanszky. Magyar Tudomanyos Akadémia Publisher.
Budapest: 1891-1914.

THIERS B. 2016. [continuously updated]. Index Herbariorum: A global directory of public herbaria and associated
staff. New York Botanical Garden's Virtual Herbarium. http://sweetgum.nybg.org/science/ih/ (accessed
February, 2019).

URDEA P. 2000. Muntii Retezat. Studiu Geomorfologic. Edit. Acad. Romane. 246 pp.

***_Council Directive 92/43/EEC on the conservation of natural habitats and of wild fauna and flora (Official Journal L
206, 22/07/1992 P. 0007 — 0050) (accessed February, 2019).

**% Governmental Decision no. 57/2007 - (OUG) - Ordonanta de urgentd a Guvernului nr. 57/2007 privind regimul
ariilor naturale protejate, conservarea habitatelor naturale, a florei si faunei salbatice, aprobata cu modificari si
completari prin Legea nr. 49/2011 (Monitorul Oficial nr. 442 din 29 iunie 2007) (accessed February, 2019).

Nicoari Roxana, Mihailescu Simona
Institute of Biology Bucharest, Romanian Academy, Spl. Independentei 296, Sector 6, 060031, Bucharest, Romania.
E-mail: roxanaion85@gmail.com

Bodescu Florian
University of Bucharest, 59 Marasti Blvd, District 1, Bucharest, Romania.

Received: April 10,2019
Accepted: September 02, 2019

206




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


