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CHOROLOGY OF Sedum urvillei (CRASSULACEAE) IN ROMANIAN DOBROGEA, 
IMPLICATIONS FOR CONSERVATION 

 
 

NICULAE Marilena  
 
Abstract. Sedum urvillei DC. is a xerothermic yellow-flowered perennial species of Crassulaceae with Balkano-Pontic and East-
European sub-mediterranean distribution. Its Romanian range includes several disputable populations North of Danube and certainly 
Dobrogea, where S. urvillei is widespread, despite lack of precise data about its actual occurrence in this region. The typical S. 
urvillei has a pronounced xero-thermophylic preference for rocky habitats with shallow topsoil where it escapes competition, being 
most often but not exclusively found on rocky calcareous outcrops. The lack of a botanical work describing the complete distribution 
range of S.urvillei in Romanian Dobrogea, since more than half a century ago when the only monographic treatment of Crassulaceae 
family in Romanian flora was published, prompted me to present herein comprehensive (albeit not exhaustive) precise data about the 
actual occurrence sites of S.urvillei in Romanian Dobrogea resulted from personal fieldwork surveys during over 30 years, results 
comprising over 150 occurrence sites for Sedum urvillei was seen, around >30 human settlements, spanning the whole province, from 
practically sea level up to about 400m elevation a.s.l. The data presented herein document for S. urvillei a much larger distribution in 
Dobrogea than previously precisely documented but co-occurence of S. urvillei with the very similar but more common species S. 
acre and S. annuum and/or S. sexangulare, predisposes it to confusions with these two species and leads to underreporting. It also is 
quite important for biodiversity conservation as it participates in several associations harbouring the much rarer congeneric Sedum 
caespitosum and builds the Assoc. Sedo hillebrandtii-Polytrichetum-piliferi Horeanu et Mihai 1974 in which it is the main species. 
Understanding the environmental and phytocoenotic characteristics fostering S.caespitosum occurrence in this association would 
certainly benefit its conservation, together with other rare and locally threatened species like Festuca callieri, Gagea szovitzii, 
Campanula romanica, Dianthus nardiformis, and Moehringia grisebachii. 
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Rezumat. Corologia Sedum urvillei (Crassulaceae) în Dobrogea Română, implicaţii pentru conservare. Sedum 
urvillei DC. este o specie perenă, xerothermofilă de Crassulaceae cu flori galbene, cu distribuţie Balcano-Pontică şi Est-Europeană, 
sub-mediteraneană. Arealul ei românesc include câteva populaţii disputabile Nord-Dunărene şi unele certe în Dobrogea, unde S. 
urvillei e larg răspândit, în ciuda lipsei de date precise despre existenţa ei actuală în regiune. S. urvillei tipic are pronunţate preferinţe 
xerotermofile şi pentru habitate stâncoase cu sol superficial unde evită competiţia, fiind găsită adesea dar nu exclusiv pe iviri 
stâncoase calcaroase. Lipsa unei lucrări botanice dedicată descrierii precise a arealului complet al S. urvillei în Dobrogea Română, de 
la publicarea cu mai mult de jumătate de secol în urmă a singurei monografii a familiei Crassulaceae în flora românească, m-a 
impulsionat să prezint aici date cuprinzătoare (deși nu exhaustive) despre actuala existenţă a S. urvillei în Dobrogea Română, 
rezultate din cercetări de teren efectuate în aproximativ 20 de ani, cuprinzând peste 150 situri pentru Sedum urvillei, în jurul a >30 
aşezări umane, întinse  în toată provincia, practic de la nivelul mării până la cca. 400 m m.d.m. Datele prezentate documentează o 
mult mai largă distribuţie a S. urvillei în Dobrogea decât fusese precis documentată, dar coexistenţa S. urvillei cu speciile similare dar 
mult mai comune S. acre şi S. annuum şi/sau S. sexangulare, predispune la confuzii cu aceste specii şi duce la sub raportare. S. 
urvillei este foarte important pentru conservarea biodiversităţii întrucât participă în câteva asociaţii adăpostind mult mai rara 
congenerică Sedum caespitosum şi edifică Assoc. Sedo hillebrandtii-Polytrichetum-piliferi Horeanu et Mihai 1974 în care e specia 
principală. Înţelegerea caracteristicilor de mediu şi fitocenotice care promovează apariţia S. caespitosum în aceste asociații ar fi cert 
benefică pentru conservarea ei, împreună cu alte specii rare şi periclitate local precum Festuca callieri, Gagea szovitzii, Campanula 
romanica, Dianthus nardiformis și Moehringia grisebachii. 
 
Cuvinte cheie: Sedum urvillei DC, corologie, Dobrogea, conservarea biodiversitaţii, Crassulaceae. 

 
INTRODUCTION  

 
Sedum urvillei DC. is a xerothermic yellow-flowered perennial species of Crassulaceae with Balkano-Pontic 

and East-European sub-Mediterranean distribution, described by A. P. de Candolle in 1828. Since then, according to 
International Crassulaceae Network, several taxa were synonymised with it, including the following which are more 
relevant to the territory of my study: 
- S. stribrnyi Velenovsky (1892) and its derivatives Sedum acre var. stribrnyi (Velenovsky) Stojanov & Stefanoff, 
Sedum sexangulare ssp. stribrnyi  (Velenovsky) Fröderström (1932), Sedum sartorianum ssp. stribrnyi  (Velenovsky) D. 
A. Webb (1963);  
- Sedum ponticum Velenovsky (1891) with its derivatives: Sedum acre var. ponticum (Velenovsky) Stojanov & 
Stefanoff, Sedum sartorianum ssp. ponticum  (Velenovsky) D. A. Webb (1963);  
- Sedum sartorianum Boissier (1856) with its derivatives: Sedum acre ssp. sartorianum (Boissier) J. A. Huber (1936), 
Sedum urvillei ssp. sartorianum  (Boissier) Byalt (1997);  
- Sedum hillebrandtii Fenzl (1856) with its derivatives: Sedum urvillei ssp. hillebrandtii (Fenzl) D. A. Webb, Sedum 
sexangulare ssp. hillebrandtii  (Fenzl) Nyman (1890), Sedum sartorianum ssp. hillebrandtii (Fenzl) D. A. Webb (1963) 
Sedum acre var. hirsutum  Wierzbicki; and Sedum novakii Domin (1929). 
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Although the first taxa are correctly synonymised with S. urvillei, in my opinion and based on the data 
available from Romanian populations, Sedum hillebrandtii Fenzl (1856) which also is native to Romania, shows enough 
distinctive characters to warrant taxonomic formal recognition at the level of species (but see also PARNELL & 
FAVARGER, 1993 and HART t’, 1991).  

Morphologically characterized by fibrous roots and trailing, multi-ramified ascending to erect lignified 
reddish-brown stems 10-15cm tall, with persistent dried leaves remaining like whitish-grey scales attached to the naked 
stems with apical tufts of densely imbricate leaves. The non-flowering shoots are quite brittle and easily break apart; the 
detached segments serve as propagules and lead to formation of wide clonal mats.  

The flowering shoots are also ramified, a few centimeters taller than the sterile shoots, usually erect or 
ascending. The inflorescences are cymes with 2-5 cincinni, usually having 2 bracts per flower. 

The leaves are alternate, densely imbricate, semi-terrete with broadly truncate spur and conical distal third, 
linear-oblong, sub-acute, about 10mmong and 1-2mm at the widest part, with highly variable color. Depending on the 
insolation degree, they vary in color between yellow-grey-green with reddish papillae in the early spring, dark green or 
glaucous to dark red to burgundy in summer under bright sun. 

The fIowers are (ob)diplostemonous, sessile to very shortly-pedicellate, the calyx consists of dark-red to 
glaucous dark-green basally fused lanceolate, subacute sepals, much less unequal than in S. annuum, the corola is 
pentamerous, with yellow lanceolate, acuminate, petals 5 - 8 mm long, 1-2mm wide, the staminal filaments yellow, 
anthers yellow, pollen yellow. 

With 3-20 flowers/plant, S. urvillei shows a certain degree of polymorphism and variability, similar to S. 
annuum L (see BÂRCĂ, 2016b; NICULAE & BÂRCĂ, 2006) with a considerable variation in many characters as: 
number of stem branches, shoot length, size and shape of floral parts and inflorescence, and floral morphology. 
Typically, it perennates through “sterile” lignified and apically densely foliated shoots. 

According to International Crassulaceae Network (which submerges Sedum hillebrandtii Fenzl into S. urvillei), 
its general distribution comprises Southeastern Europe, from Danube planes in Hungary, Serbia and Southern and 
Eastern Romania, through the Balkan Peninsula and Greece down to Central and Southern Anatolia in Turkey, and 
Eastwards through R. Moldova to Southern Ukraine and Crimea.  

In my opinion, I maintain these two taxa separated as bona species and I regard S. urvillei as a truly Ponto-
euxinic species extending through the Balkans and Greece into Anatolia and probably the Caucasus.  

Its Romanian range includes several disputable populations North of Danube and certainly Dobrogea, region 
where S. urvillei is considered widespread, despite lack of exhaustive, precise data about its actual occurrence in this 
region (but see also PETRESCU 2012). 

The typical S. urvillei develops well in rocky habitats with shallow topsoil where it doesn’t face a lot of 
competition from taller plants. It has a pronounced xeric- and thermophylic preference, as opposed to Sedum borissovae 
which prefers milder habitats with better water availability. It is most often, -but not exclusively, found on calcareous 
substrates, on rocky outcrops, and the nominotypical taxon spans habitats up to 2000m, although in Dobrogea it just 
reaches about 400m elevation a.s.l. 

The area covered by this study extends East of the Danube and comprises approximately the entire province of 
Dobrogea, between Danube river in the West and the shores of the Black sea in the East. This region encompasses a 
wide variety of habitats from the Danube flood plain to the highest peaks of the Hercynian-age Macinului Mountain 
range (elevations ranging roughly between 0m and about 450m a.s.l.). 

The climate in the studied region is extreme continental, characterized by wide annual and diurnal variations in 
temperature and rainfall, with milder winters towards the sea shore and very arid Central-South region. The edaphic 
conditions are not so diverse, with a characteristic blanket of loess covering Sarmatic/Triassic or other types of 
limestones, but also some of the oldest rocks like green schists of hercynic origin. 

No botanical work precisely describing the complete distribution range of S. urvillei D.C. in Romanian 
Dobrogea is available since the only monographic treatment of Crassulaceae family in Romanian flora has been 
published more than half a century ago (RAVARUŢ 1956). This fact, together with the increasing interest for the 
taxonomy, ecology, chorology and medicinal properties of Crassulaceae from the Carpathians (ARBUNE et al., 2009), 
(NICULAE & BÂRCĂ 2005, 2006), (BÂRCĂ & NICULAE 2005, 2006, 2008, 2011, 2018a), (BÂRCĂ 2015, 2016a, 
2018b), (STANCIU et al., 2009), (NICULAE, 2018a, 2018b), prompted me to present hereby comprehensive (albeit not 
exhaustive) precise data about the actual occurrence sites of S. urvillei in Romanian Dobrogea. 
 

MATERIAL AND METHODS 
 

This distribution study includes data obtained by surveys performed mainly by me and dr. BÂRCĂ Valentin 
during fieldwork trips; and locations cited in unpublished personal communications by other researchers, that we 
verified on spot.  

The geographical coordinates for the locations cited were derived from GPS coordinate readings from surveys 
done by the author, using a handheld GPS with a reported error of less than 5m at full reception, and where later 
crosschecked in the lab using ACME MAP version 2.1. 
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The data are presented in tabular format in Table 1, with the actual sites grouped around the closest human 
settlement from where the sites could be reached by foot by the author.  

The “locality” names for the collection sites were given when possible for the closest human permanent 
settlement available, and due to the lack of space here and because the sites could be reached using the given 
geographical coordinates with the help of a handheld GPS, no toponyms are given for the actual sites besides the 
geographical coordinates which are given as indications to where the plants were found. Because of the limited 
available space and because this was not the objective of the present study, I give in this report only distribution data, 
omitting the collection dates which, together with phenological, edaphic, ecological and phytosociological information, 
will form the object of a future article. 

To avoid any confusion, I mention the diagnostic criteria used to positively assign the individual plants to 
species, as follows:  
– General habitus: – plants with dark red lignified, erect or ascending sterile glabrous stems, 5-15cm tall, Fresh leaves 
glaucous; with dried white/grey leaves persistent.  
– Flower habitus: – (ob)diplostemonous, 5-merous flowers with pale-yellow petalls, patent follicles, dark brown, with 
recurved margins inflorescence cime, with 7(3-25) flowers.  
– Leaf habitus: – leaves oblong-eliptic acute small papillose, acute conical subacute, with the tip abruptly rounded of 
obtuse The leaf spur is broad and massive. 
The morphological characters used as diagnostic features to distinguish other similar species locally sympatric are: 
 - from S. acre S. urvillei differs s in flower by the sepals basally fused with the receptacle, and 
 - from S. annuum S. urvillei differs by more uniform calyx with sepals more equal and shorter. 
 

RESULTS 
 

I present herein results of over 30 years of fieldwork, results which comprise over 150 sites of occurrence 
where Sedum urvillei D.C. was seen, linked to locations of more than 30 human settlements. Spanning the whole 
province of Romanian Dobrogea, from the southernmost point in Canaraua Fetei/Băneasa literally just a few meters 
north of the Romanian-Bulgarian state border, to Niculitel hills close to the village of Niculitel, which is one of the 
northern-most points in Dobrogea.  Out of these, most are new locations or older locations in which I positively 
confirmed the presence of S. urvillei. The data are presented below in tabular format (Table 1; Fig. 1). The locations 
were sorted alphabetically by local geographic name (mostly village names), and then the geographical coordinates of 
the actual sites followed in the next column. I also present some descriptive documentary in situ photographs of S. 
urvillei taken by Barca Valentin from the surveyed populations. 
 

Table 1. List of the sites of occurance of Sedum urvillei in Romanian Dobrogea, with their geographical coordinates,  
grouped around the closest human settlement. 

 

No. Closest human 
settlement 

Geographical coordinates of the sites of occurrence of Sedum urvillei situated close to this locality 

1 Adamclisi N 44 6' 3" E 27 57' 15”;   ---N 44 6' 5" E 27 57' 19”;   ---N 44 6' 5" E 27 57' 22;
2 AlahBair N 44 30' 2" E 28 12' 40; # 44 29' 53" E 28 12' 47; # 44 29' 51" E 28 13' 10; # 44 30' 3" E 28 13' 21; # 44 30' 10" E 28 

13' 12; # 44 30' 12" E 28 13' 25; # 44 30' 13" E 28 13' 44; # 44 29' 58" E 28 13' 49; # 44 29' 53" E 28 13' 48; # 44 30' 
36" E 28 13' 34; # 44 30' 41" E 28 12' 53; # 44 30' 52" E 28 12' 40; # 44 30' 47" E 28 12' 43; # 44 30' 34" E 28 12' 23; 
# 44 30' 50" E 28 12' 6; # 44 31' 25" E 28 12' 30; # 44 31' 19" E 28 12' 43; # 44 31' 26" E 28 12' 12; 

3 Albești  N 43 48' 14" E 28 27' 15; #  N 43 47' 54" E 28 27' 38; #  N 43 48' 25" E 28 27' 37; #  N 43 47' 54" E 28 27' 49; 
4 Băltagești N 44 28' 46" E 28 12' 13”;   ---N 44 29' 6" E 28 13' 6”;   ---N 44 29' 47" E 28 12' 16; 
5 Băneasa 

Canaraua Fetei 
N 44 2' 49" E 27 38' 34; #  N 44 2' 51" E 27 38' 41; #  N 44 2' 43" E 27 38' 17; #  N 44 2' 30" E 27 37' 59; #  N 44 3' 47" E 27 
38' 40; #  N 44 3' 41" E 27 38' 59; #  N 44 4' 36" E 27 38' 39; #  N 44 5' 14" E 27 38' 13; #  N 44 5' 20" E 27 38' 16; 

6 Camena N 44 47' 57" E 28 36' 51”;   ---N 44 48' 4" E 28 36' 50”;   ---N 44 48' 13" E 28 36' 31”;   ---N 44 48' 22" E 28 36' 18”;   
---N 44 48' 14" E 28 35' 58; 

7 Capidava N 44 29' 48" E 28 5' 55”;   ---N 44 29' 31" E 28 5' 46”;   ---N 44 29' 36" E 28 6' 27”;   ---N 44 29' 4" E 28 6' 38; 
8 Casimcea N 44 43' 44" E 28 23' 9”;   ---N 44 43' 52" E 28 22' 11”;   ---N 44 43' 54" E 28 23' 24”;   ---N 44 41' 20" E 28 22' 37”;   

---N 44 41' 14" E 28 22' 50”;   ---N 44 41' 25" E 28 22' 25”;   ---N 44 40' 22" E 28 22' 40”;   ---N 44 39' 8" E 28 21' 
49”;   ---N 44 39' 1" E 28 22' 26”;   ---N 44 38' 46" E 28 22' 21”;   ---N 44 38' 36" E 28 22' 22”;   ---N 44 38' 41" E 28 
22' 43”;   ---N 44 38' 46" E 28 22' 39”;   ---N 44 38' 38" E 28 22' 49”;   ---N 44 38' 33" E 28 23' 1”;   ---N 44 38' 28" E 
28 23' 4”;   ---N 44 38' 21" E 28 22' 54; 

9 Cassian  N 44 29' 17" E 28 28' 4”;   ---N 44 28' 58" E 28 28' 19”;   ---N 44 28' 54" E 28 28' 32”;   ---N 44 28' 43" E 28 28' 22”;   
---N 44 28' 28" E 28 28' 29; N 44 29' 20" E 28 27' 43”;  --- N 44 29' 42" E 28 29' 43”;   ---N 44 29' 43" E 28 29' 15”;   
---N 44 29' 57" E 28 29' 9; 

10 Cerna N 45 3' 42" E 28 19' 18”;   ---N 45 3' 34" E 28 19' 19”;   ---N 45 3' 5" E 28 19' 35”;   ---N 44 52' 47" E 28 50' 39; 
11 Cernavodă N 44 20' 16" E 28 1' 7; 
12 Cheia  N 44 30' 50" E 28 25' 9”;   ---N 44 30' 32" E 28 25' 30”;   ---N 44 30' 27" E 28 25' 45”;   ---N 44 30' 24" E 28 25' 55”;   

---N 44 29' 57" E 28 26' 31”;   ---N 44 29' 31" E 28 27' 0”;   ---N 44 29' 23" E 28 27' 21”;   ---N 44 29' 17" E 28 27' 
40”;   ---N 44 29' 17" E 28 27' 49; 

13 Corugea N 44 44' 19" E 28 20' 0”;   ---N 44 44' 33" E 28 20' 22; 
14 Enisala N 44 52' 38" E 28 51' 1”;   ---N 44 52' 50" E 28 50' 29”;   ---N 44 53' 5" E 28 50' 10”;   ---N 44 53' 7" E 28 49' 58”;   -

--N 44 53' 7" E 28 49' 58”;   ---N 44 53' 3" E 28 50' 12”;   ---N 44 52' 58" E 28 50' 8”;   ---N 44 53' 4" E 28 50' 2”;   --
-N 44 47' 43" E 28 37' 14; 
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15 Făurei N 44 2' 22" E 27 41' 30; 
16 Greci   ---N 45 13' 33" E 28 12' 3”;   ---N 45 13' 32" E 28 12' 7”;   ---N 45 13' 28" E 28 12' 11”;   ---N 45 13' 27" E 28 12' 

17”;   ---N 45 12' 51" E 28 12' 29”;   ---N 45 12' 53" E 28 12' 17”;   ---N 45 12' 53" E 28 14' 25”;   ---N 45 12' 46" E 
28 14' 27”;   ---N 45 12' 42" E 28 14' 32”;   ---N 45 12' 40" E 28 14' 37”;   ---N 45 12' 42" E 28 14' 43”;   ---N 45 12' 
31" E 28 15' 6”;   ---N 45 12' 39" E 28 15' 9”;   ---N 45 12' 40" E 28 15' 8”;   ---N 45 12' 43" E 28 15' 9”;   ---N 45 12' 
41" E 28 15' 16”;   ---N 45 12' 38" E 28 15' 28”;   ---N 45 12' 39" E 28 14' 45”;   ---N 45 12' 36" E 28 14' 46”;   ---N 
45 12' 35" E 28 14' 41”;   ---N 45 12' 34" E 28 14' 58; 

17 Gura Dobrogei  N 44 28' 8" E 28 29' 24”;   ---N 44 28' 3" E 28 29' 46”;   ---N 44 27' 51" E 28 29' 27”;   ---N 44 27' 45" E 28 30' 13”;   
---N 44 27' 27" E 28 30' 30”;   ---N 44 27' 50" E 28 30' 50”;   ---N 44 28' 21" E 28 30' 43”;   ---N 44 28' 32" E 28 30' 
8”;   ---N 44 29' 1" E 28 29' 40" N 44 28' 24" E 28 28' 47”;   ---N 44 27' 58" E 28 28' 13”;   ---N 44 27' 57" E 28 28' 
34”;   ---N 44 28' 2" E 28 28' 47" N 44 28' 6" E 28 28' 58" N 44 29' 11" E 28 29' 30; 

18 Hagieni  N 43 47' 31" E 28 29' 0; #  N 43 47' 53" E 28 29' 3; #  N 43 47' 55" E 28 29' 32; 
19 Istria  N 44 33' 50" E 28 45' 33”;   ---N 44 33' 45" E 28 45' 27”;   ---N 44 33' 53" E 28 45' 44”;   ---N 44 34' 21" E 28 45' 53; 
20 Iulia/Izvoarele N 45 1' 19" E 28 30' 50”;   ---N 45 1' 26" E 28 31' 10”;   ---N 45 1' 16" E 28 31' 8”;   ---N 45 0' 53" E 28 31' 17”;   ---

N 45 0' 48" E 28 31' 46”;   ---N 45 0' 28" E 28 31' 9”;   ---N 44 59' 58" E 28 31' 59; 
21 Limanu N 43 48' 31" E 28 30' 51”;   ---N 43 48' 55" E 28 30' 53; 
22 Luminița C-ța N 44 22' 11" E 28 38' 30”;   ---N 44 21' 44" E 28 38' 40”;   ---N 44 21' 43" E 28 38' 57”;   ---N 44 21' 43" E 28 37' 

41”;   ---N 44 21' 37" E 28 38' 25; 
23 Nicolae Bălcescu N 44 59' 24" E 28 32' 20”;   ---N 44 58' 57" E 28 31' 3”;   ---N 44 57' 50" E 28 30' 59; 
24 Niculițel  N 45 9' 57" E 28 28' 15”;   ---N 45 10' 34" E 28 28' 16”;   ---N 45 10' 38" E 28 27' 27”;   ---N 45 11' 20" E 28 27' 30”;   

---N 45 11' 30" E 28 27' 29; 
25 Nistorești N 44 37' 34" E 28 22' 33”;   ---N 44 37' 20" E 28 22' 47”;   ---N 44 37' 0" E 28 23' 4”;   ---N 44 36' 52" E 28 22' 53”;   

---N 44 36' 47" E 28 22' 46”;   ---N 44 36' 42" E 28 22' 30”;   ---N 44 36' 49" E 28 22' 17”;   ---N 44 36' 30" E 28 22' 
26”;   ---N 44 36' 10" E 28 22' 39”;   ---N 44 35' 46" E 28 22' 51; 

26 Palazu  N 44 27' 6" E 28 30' 48”;   ---N 44 26' 46" E 28 30' 47”;   ---N 44 26' 44" E 28 30' 13”;   ---N 44 26' 30" E 28 30' 17”;   
---N 44 26' 14" E 28 30' 30”;   ---N 44 25' 49" E 28 31' 1”;   ---N 44 25' 15" E 28 30' 33”;   ---N 44 25' 5" E 28 31' 
12”;   ---N 44 24' 41" E 28 31' 18”;   ---N 44 24' 35" E 28 33' 5”;   ---N 44 24' 12" E 28 33' 2”;   ---N 44 23' 58" E 28 
32' 9”;   ---N 44 24' 10" E 28 31' 57”;   ---N 44 23' 5" E 28 32' 33”;   ---N 44 23' 1" E 28 33' 7”;   ---N 44 22' 50" E 28 
33' 31”;   ---N 44 22' 32" E 28 34' 47; 

27 Măcin   --- N 45 15' 47" E 28 10' 3”;   ---N 45 15' 46" E 28 10' 16”;   ---N 45 15' 53" E 28 10' 24”;   ---N 45 15' 57" E 28 10' 
31”;   ---N 45 15' 53" E 28 10' 32”;   ---N 45 15' 54" E 28 10' 35”;   ---N 45 15' 57" E 28 10' 35”;   ---N 45 16' 0" E 28 
10' 29”;   ---N 45 16' 1" E 28 10' 32”;   ---N 45 16' 3" E 28 10' 29”;   ---N 45 16' 7" E 28 10' 28”;   ---N 45 16' 3" E 28 
10' 32”;   ---N 45 16' 3" E 28 10' 37”;   ---N 45 16' 16" E 28 10' 42”;   ---N 45 16' 10" E 28 10' 47”;   ---N 45 16' 13" E 
28 10' 49”;   ---N 45 16' 6" E 28 10' 50”;   ---N 45 16' 3" E 28 10' 52”;   ---N 45 15' 56" E 28 10' 44”;   ---N 45 15' 51" 
E 28 10' 44”;   ---N 45 15' 51" E 28 10' 59”;   ---N 45 15' 48" E 28 10' 58”;   ---N 45 15' 42" E 28 10' 50”;   ---N 45 
15' 39" E 28 10' 49”;   ---N 45 15' 39" E 28 10' 44”;   ---N 45 15' 37" E 28 10' 40”;   ---N 45 15' 34" E 28 10' 43”;   ---
N 45 15' 36" E 28 10' 53”;   ---N 45 15' 34" E 28 10' 59”;   ---N 45 15' 28" E 28 10' 59”;   ---N 45 15' 25" E 28 11' 1”;   
---N 45 15' 23" E 28 11' 13”;   ---N 45 15' 20" E 28 11' 14”;   ---N 45 15' 16" E 28 11' 15”;   ---N 45 15' 14" E 28 11' 
19”;   ---N 45 15' 10" E 28 11' 19”;   ---N 45 15' 4" E 28 11' 22”;   ---N 45 15' 13" E 28 11' 35”;   ---N 45 15' 10" E 28 
11' 40”;   ---N 45 15' 4" E 28 11' 41”;   ---N 45 15' 2" E 28 11' 46”;   ---N 45 14' 58" E 28 11' 47”;   ---N 45 14' 57" E 
28 11' 45”;   ---N 45 14' 53" E 28 11' 52”;   ---N 45 14' 54" E 28 12' 1”;   ---N 45 14' 52" E 28 12' 4”;   ---N 45 14' 49" 
E 28 12' 6”;   ---N 45 14' 47" E 28 12' 1”;   ---N 45 14' 47" E 28 11' 58”;   ---N 45 14' 44" E 28 12' 8”;   ---N 45 14' 
41" E 28 12' 10”;   ---N 45 14' 38" E 28 12' 10”;   ---N 45 14' 39" E 28 12' 4”;   ---N 45 14' 41" E 28 12' 2”;   ---N 45 
14' 37" E 28 11' 58”;   ---N 45 14' 34" E 28 12' 1”;   ---N 45 14' 37" E 28 11' 52”;   ---N 45 14' 33" E 28 11' 50”;   ---N 
45 14' 30" E 28 11' 44”;   ---N 45 14' 27" E 28 11' 38”;   ---N 45 14' 22" E 28 11' 48”;   ---N 45 14' 19" E 28 11' 38”;   
---N 45 14' 16" E 28 11' 43”;   ---N 45 14' 12" E 28 11' 48”;   ---N 45 14' 12" E 28 11' 47”;   ---N 45 14' 12" E 28 11' 
43”;   ---N 45 14' 9" E 28 11' 43”;   ---N 45 14' 8" E 28 11' 47”;   ---N 45 14' 8" E 28 11' 49”;   ---N 45 14' 6" E 28 11' 
47”;   ---N 45 14' 4" E 28 11' 50”;   ---N 45 14' 3" E 28 11' 49”;   ---N 45 14' 4" E 28 11' 55”;   ---N 45 14' 7" E 28 11' 
58”;   ---N 45 14' 8" E 28 12' 2”;   ---N 45 14' 10" E 28 12' 1”;   ---N 45 14' 13" E 28 12' 5”;   ---N 45 14' 16" E 28 12' 
3”;   ---N 45 14' 19" E 28 12' 7”;   ---N 45 14' 22" E 28 12' 5”;   ---N 45 14' 20" E 28 12' 7”;   ---N 45 14' 24" E 28 12' 
17”;   ---N 45 14' 33" E 28 12' 20”;   ---N 45 14' 15" E 28 12' 22”;   ---N 45 14' 9" E 28 12' 20”;   ---N 45 14' 6" E 28 
12' 4”;   ---N 45 14' 3" E 28 12' 7”;   ---N 45 14' 0" E 28 12' 8”;   ---N 45 13' 59" E 28 12' 10”;   ---N 45 13' 57" E 28 
12' 7”;   ---N 45 13' 58" E 28 12' 2”;   ---N 45 14' 0" E 28 11' 58”;   ---N 45 13' 59" E 28 12' 3”;   ---N 45 13' 57" E 28 
12' 8”;   ---N 45 13' 56" E 28 12' 7”;   ---N 45 13' 53" E 28 12' 10”;   ---N 45 13' 55" E 28 12' 13”;   ---N 45 13' 56" E 
28 12' 18”;   ---N 45 14' 0" E 28 12' 19”;   ---N 45 13' 56" E 28 12' 13”;   ---N 45 13' 56" E 28 12' 9”;   ---N 45 13' 54" 
E 28 12' 8”;   ---N 45 13' 52" E 28 12' 11”;   ---N 45 13' 50" E 28 12' 10”;   ---N 45 13' 48" E 28 12' 7”;   ---N 45 13' 
45" E 28 11' 58”;   ---N 45 13' 41" E 28 11' 59”;   ---N 45 13' 35" E 28 11' 53”;   ---N 45 13' 31" E 28 11' 46; 

28 Pantelimon  N 44 33' 4" E 28 22' 43”;   ---N 44 32' 56" E 28 23' 0”;   ---N 44 32' 26" E 28 23' 47”;   ---N 44 32' 22" E 28 24' 11”“;   
---N 44 33' 8" E 28 21' 8";  

29 Pantelimon de jos N 44 34' 26" E 28 21' 42”;   ---N 44 34' 26" E 28 22' 13”;   ---N 44 34' 14" E 28 22' 31; 
30 Războieni N 44 45' 42" E 28 25' 40”;   ---N 44 44' 51" E 28 23' 49”;   ---N 44 44' 46" E 28 23' 35; 
31 Runcu N 44 35' 49" E 28 18' 55”;   ---N 44 35' 51" E 28 18' 22”;   ---N 44 34' 42" E 28 18' 59”;   ---N 44 34' 48" E 28 19' 

15”;   ---N 44 35' 4" E 28 19' 39”;   ---N 44 35' 8" E 28 20' 12”;   ---N 44 34' 51" E 28 20' 40”;   ---N 44 34' 34" E 28 
21' 20; 

32 Sipotele  N 44 2' 27" E 27 58' 7; #  N 44 2' 43" E 27 57' 58; #  N 44 3' 0" E 27 58' 8; #  N 44 3' 19" E 27 57' 53; #  N 44 3' 49" 
E 27 57' 41; #  N 44 3' 53" E 27 57' 33; 

33 Turcoaia N 45 7' 29" E 28 14' 55”;   ---N 45 7' 21" E 28 15' 1”;   ---N 45 7' 16" E 28 15' 4”;   ---N 45 7' 9" E 28 15' 12”;   ---N 45 7' 9" 
E 28 15' 24”;   ---N 45 6' 59" E 28 15' 27”;   ---N 45 6' 49" E 28 15' 41”;   ---N 45 6' 42" E 28 15' 51”;   ---N 45 6' 32" E 28 16' 
6”;   ---N 45 6' 25" E 28 16' 19”;   ---N 45 6' 19" E 28 16' 31”;   ---N 45 6' 5" E 28 16' 50”;   ---N 45 5' 54" E 28 16' 59”;   ---N 
45 5' 46" E 28 17' 11”;   ---N 45 5' 47" E 28 16' 15”;   ---N 45 5' 37" E 28 16' 1”;   ---N 45 5' 57" E 28 15' 27”;   ---N 45 5' 50" 
E 28 15' 26”;   ---N 45 5' 44" E 28 15' 30”;   ---N 45 6' 14" E 28 15' 15”;   ---N 45 6' 19" E 28 15' 10”;   ---N 45 6' 32" E 28 14' 
57”;   ---N 45 6' 43" E 28 14' 43”;   ---N 45 6' 53" E 28 14' 28”;   ---N 45 7' 1" E 28 14' 26”;   ---N 45 7' 8" E 28 14' 20”;   ---N 
45 6' 28" E 28 12' 52”;   ---N 45 6' 26" E 28 12' 30”;   ---N 45 6' 40" E 28 12' 30; 

34 Zorile  N 44 3' 57" E 27 55' 57; #  N 44 4' 17" E 27 56' 0; #  N 44 3' 21" E 27 56' 2; #  N 44 3' 22" E 27 56' 51; #  N 44 3' 40" 
E 27 56' 34" 
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Figure 1. Sedum urvillei general habitus of 2 forms, in characteristic habitat on Triassic limestone, in situ in Dobrogea; -1A a 1-year-
old fresher plant, a bit later in spring, with unlignified greener stems with old leaves persistent like whitish-grey scales, Figure 1B:  
the habitus of a2 years-old, overwintered shoot in very early spring, behaving like a vegetative propagule, with the characteristic 

lignified stems and with similarly persistent last-year’s leaves. 
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DISCUSSIONS  
 

 The data presented herein (Table 1) indicate that, like for Sedum hispanicum L (NICULAE & BÂRCĂ, 2005) 
and S. annuum  L in the Southern and Eastern Carpathians (NICULAE & BÂRCĂ, 2006; BÂRCĂ, 2016b), the range 
occupied by S. urvillei D.C. is larger than previously documented (RĂVĂRUŢ, 1956; WEBB, 1964; MEUSEL et al., 
1965; LIPPERT, 1995; JALAS et al., 1999). Like with S. annuum in the Carpathians, S. urvillei D.C. was probably 
confounded with S. acre L. and/or Sedum sexangulare, or Sedum annuum, as the last 2 species share the same 
comparium of Ser. Alpestria A. Berger ('t Hart 1991) and probably often under-reported by previous authors, and 
similarly to S. annuum L. and Sedum. hispanicum L its occurrence was probably considered unworthy of mentioning 
from all locations where it was found. This fact combined with the misidentification issue mentioned above hinders the 
effort to ascertain a correct distribution range of S. urvillei in Dobrogea.  
 In Figure 1 A and B I present the general habitus of the plants in situ near Casian in Dobrogea, exemplifying two 
forms; in Figure 1B the habitus of a2 years-old, overwintered shoot in very early spring, behaving like a vegetative propagule, 
with the characteristic lignified stems with old leaves persistent like whitish-grey scales; and in Figure 1A a 1-year-old fresher 
plant, a bit later in spring, with unlignified greener stems but with similarly persistent last-year’s leaves. 
 From an ecological standpoint, typically the species prefers sunny, dryer or well drained slopes with shallow 
topsoil, and early succession with open canopy as it cannot stand competition.  It apparently has a pronounced 
calciphilous character, sometimes dominating the open xerothermophilic pioneer communities developing on shallow 
calcareous soils, but it is not restricted to calcareous soils, just that in the region studied most of the habitats are 
developed on such calcareous bedrock (see figure 1 for the aspect of the extreme habitat, where S. urvillei grows on 
karstic pockets in Triassic reef limestone, in situ near Cheile Dobrogei, Dobrogea).  
 Throughout the whole Dobrogea it builds an Assoc. Sedo hillebrandtii-Polytrichetum piliferi Horeanu et Mihai 
1974 included in Western Pontic thyme steppes with Thymus zygioides (code 34.9211), a peculiar association on 
skeletal, shallow soils, in which it is the main founder species, together with some mosses in the genus Polytrichum like 
P. piliferum. According to PETRESCU (2012) and PETRESCU et al. (2014) this association also hosts several species 
of European interest, like Campanula romanica, Dianthus nardiformis, Moehringia grisebachii and also other rare 
locally threatened species like Festuca callieri and Gagea szovitzii, which warrant more thorough sozological research . 
 One important finding is that it is sometimes accompanied by Sedum caespitosum (Cav) D.C. as species much 
less frequent and which is considered of community interest for conservation ( see also NICULAE 2018b). Interestingly 
though, they do not always associate, even on very similar habitats with similar edaphic characteristics which promote 
building the special Assoc. Sedo hillebrandtii-Polytrichetum piliferi Horeanu et Mihai 1974, fact which, when studied, 
could give hints to the differences in frequency and abundance between these two species of Crassulaceae.  
 In several populations of S. urvillei in Dobrogea adult weevils of the steno-monophagous Aizobius sedi Germ. 
(Apionidae, Coleoptera) were seen associated with plants, and plants showed characteristic bite-marks suggesting that 
the wevils are using S. urvillei as food plant in Dobrogea; albeit further research is needed to ascertain this fact, this 
does not seem impossible.  

The Assoc. Sedo hillebrandtii-Polytrichetum piliferi Horeanu et Mihai 1974, build by S. urvillei, also hosts, besides 
Aizobius sedi, another steno-monophagous weevil Pericartiellus telephii Bedel, 1900 (Nanophyidae, Coleoptera) and the 
butterfly Scolitantides orion Pallas, (Lycaenidae, Lepidoptera) which is locally endangered and protected in Northern 
Europeall of them used as food plant Crassulacean species which accompany S. urvillei in Dobrogea.  

Like the cases of other species (BÂRCĂ & NICULAE 2011, 2018a, b; BÂRCĂ et al., 2011; BÂRCĂ, 2018a), 
this makes S. urvillei even more important in biodiversity conservation, not only for the conservation of plants, but also 
in the conservation of the steno-monophagous insects using it or other Crassulacean species hosted in the associations 
formed by S. urvillei. 
 The ecological and phyto-sociological characteristics of S. urvillei in Dobrogea warrant a more thorough study 
in comparison with those of the putative sister taxon Sedum hillebrandtii Fenzl from Banat, and form the substance of 
another article (NICULAE & BÂRCĂ in presse) 
 

CONCLUSIONS 
 
 The number of new sites presented herein documents for S. urvillei a distribution in the Romanian Dobrogea 
that is much larger than previously documented. In many of the sites, S. urvillei occurs together with the very similar 
species S. acre and/or S. sexangulare, fact that predisposes it to confusions with these two species and leads to 
underreporting. 
 It also is quite important from a conservation point of view as it builds associations which harbour the much 
rarer congeneric Sedum caespitosum (Cav) D.C. of which in the Assoc. Sedo hillebrandtii-Polytrichetum piliferi 
Horeanu et Mihai 1974 it being the main species. Therefore, the understanding of the environmental and phytocoenotic 
characteristics which foster Sedum caespitosum occurrence in this association would certainly benefit its conservation, 
together with other rare and locally threatened species like Festuca callieri and Gagea szovitzii, and several species of 
European interest, like Campanula romanica, Dianthus nardiformis, Moehringia grisebachii which occur in these 
associations built with the more or less important contribution of S. urvillei. 



Muzeul Olteniei Craiova. Oltenia. Studii şi comunicări. Ştiinţele Naturii.  Tom. 34, No. 1/2018             ISSN 1454-6914 
 

81 
 

ACKNOWLEDGEMENTS  
 

I want to thanks to Dr. Valentin BÂRCĂ for the help with the documentary photographic material and for 
providing some data from his fieldwork. 
 

REFERENCES 
 

ARBUNE ANCA, NICULAE MARILENA, STANCIU A., VARGA A., HOGEA C., PANAITESCU D., MATEI D., 
BÂRCĂ V. 2009. Conservation status, present threats and their causes, grieving the medicinal plant species of 
the genus Sempervivum in natural occurrence sites in the Romanian S-E Carpatians. Planta Medica. Thieme 
Medical Publisher. London. 75(9): 937-937. PB38 

BÂRCĂ V. & NICULAE MARILENA 2005. Preliminary data about the chorology of the species Jovibarba heuffelii 
Schott A. Love D. Love Crassulaceae in Southern Carpatian Mountains in Romania. Contribuții Botanice Cluj. 
Edit. Grădinii Botanice “Alexandru Borza” Cluj Napoca. 40(1): 25-33. 

BÂRCĂ V. & NICULAE MARILENA. 2006. Preliminary data about the chorology of the species Sempervivum 
marmoreum Griseb.(Crassulaceae) in Southern Carpatian Mountains in Romania. Contribuții Botanice Cluj. 
Edit. Grădinii Botanice “Alexandru Borza” Cluj Napoca. 41(2): 23-32. 

BÂRCĂ V. & NICULAE MARILENA 2008. Morphometric data about seed coat ornamentation with taxonomic 
considerations in Jovibarba heuffelii (Crassulaceae) populations from Southern Carpathians. Romanian. 
Journal Biology. - Plant Biology. Edit. Academiei. Bucharest. 53(1): 17-22. 

BÂRCĂ V. & NICULAE MARILENA 2011. Infestation of the medicinal plant Sedum telephium L (Crassulaceae) by 
the weevil Aizobius sedi Germ. (Apionidae, Curculionoidaea) in Oltenian carstic Piedmont (Southern 
Romania) Oltenia. Studii şi comunicări. Ştiinţele Naturii. Muzeul Olteniei Craiova. 27(2) 2011: 73-79.  

BÂRCĂ V. & NICULAE MARILENA 2018a. Life history and plurivoltinism of Scolitantides orion (Pallas1771), 
(Lepidoptera, Lycaenidae) from Romanian S-Dobrogea, in captive breeding on Hylotelephium telephium, 
sozological implications . Oltenia. Studii şi comunicări. Ştiinţele Naturii. Muzeul Olteniei Craiova. 34. In press. 

BÂRCĂ V. & NICULAE MARILENA 2018b. Zerynthia polyxena (Dennis et Schiffermuller, 1775), (Lepidoptera, 
Papilionidae) distribution in natural and anthropic habitats in Buzau and Prahova Counties (Romania), 
implications for its conservation. Oltenia. Studii şi comunicări. Ştiinţele Naturii. Muzeul Olteniei Craiova. 34. 
In press. 

BÂRCĂ V., NICULAE MARILENA, PANAITESCU D. 2011. Infestation of the medicinal/ornamental plant Alcea 
rosea L. (Malvaceae) by the weevil Rhopalapion longirostre Olivier, 1807 (Coleoptera: Curculionoidea: 
Apionidae) in Oltenia (southern. Romania). Oltenia. Studii şi comunicări. Ştiinţele Naturii. Muzeul Olteniei 
Craiova. 27(2): 80-84.  

BÂRCĂ V. 2015. Sempervivum marmoreum extract modulates the clastogenic effect of cytostaţic CCNU on rat 
nucleated blood cells. Acta Medica Transilvanica. University “Lucian Blaga” Sibiu. 20(2): 104-107. 

BÂRCĂ V. 2016a. Typification of the binomial Sedum boissierianum Hausskncht (Crassulaceae). Annals of Forestry 
Research. Springer. Berlin. 59(1): 165-171.  

BÂRCĂ V. 2016b. The chorology of the species Sedum annuum (Crassulaceae) in the Romanian Eastern Carpathians. 
Oltenia. Studii şi comunicări. Ştiinţele Naturii. Muzeul Olteniei Craiova. 32(2): 52-60.  

BÂRCĂ V. 2018a. Natural historic distribution of Aristolochia clematitis L in Romanian Southern Dobrogea, 
implications for conservation. Proceedings of Romanian Academy. Series B. Romanian Academy publisher. 
Bucharest. 20(1): 13-22.  

BÂRCĂ V. 2018b  Morphological and ecological characteristics and conservation of Sedum caespitosum (Crassulaceae) in 
Gura Dobrogei carst (SE-Romania). Acta Botanica Croatica. In press. 

HART t’ H. 1991. Evolution and classification of the European Sedum species (Crassulaceae), Flora Mediteranea. 1: 
31-61. IPNI International plant name index: http://www.ipni.org/ (last accessed: Feb. 2015). International 
Crassulaceae Network: Sedum urvillei,  
http://www.crassulaceae.ch/de/artikel?akID=182&aaID=2&aiID=U&aID=2626, retrieved at 27.Feb.2018 

JALAS J., SUOMINEN J., LAMPINEN R., KURTTO A. (Eds.) 1999. Resedeaceae to Platanaceae. Atlas Florae 
Europaeae. Distribution of Vascular Plants in Europe. Edit.The Committee for Mapping the Flora of Europe 
& Societas Biologica Fennica Vanamo, Helsinki. 12: 1-250. 

LIPPERT W. 1995. Illustrierte Flora von Mitteleuropa. Blacwell Wissenschafts Verlag. Berlin. ed. 3. 4(2): 77-97. 
MEUSEL H., JAEGER E., J., WEINERT E. 1965. Vergleichende Chorologie der zentraleuropaïschen Flora (2 vol.), 

Veb Gustav Fischer Verlag, Jena. 1: 198-199. 
NICULAE MARILENA. 2018a. Fruit morphology of Sedum caespitosum from Gura Dobrogei, (Dobrogea, SE-

Romania), implications for conservation. Proceedings of Romanian Academy, Series B, 2018. Bucharest. 
20(3). In press. 

NICULAE MARILENA. 2018b. Phenological, autecological and phytocoenological characteristics of one Sedum 
chaespitosum Cav (Crassulaceae) population from Central Dobrogea (SE Romania), lessons for broader, more 
effective conservation Oltenia. Studii şi comunicări. Ştiinţele Naturii. Muzeul Olteniei Craiova. In press. 



NICULAE Marilena 
 

82 
 

NICULAE MARILENA & BÂRCĂ  V. 2005. Preliminary data regarding the distribution of the species Sedum 
hispanicum L. (Crassulaceae) in Romanian southern Carpathians. Contributii Botanice Cluj. Edit. Grădinii 
Botanice “Alexandru Borza” Cluj Napoca. 40(1): 35-42.  

NICULAE MARILENA & BÂRCĂ  V. 2006. Preliminary data regarding the distribution of the species Sedum annuum 
L (Crassulaceae) in Romanian Southern Carpathians. Contributii Botanice Cluj. Edit. Grădinii Botanice 
“Alexandru Borza” Cluj Napoca. 41(2) 2006: 33-40.  

PARNELL J. A. N. & FAVARGER C. 1993. Crassulaceae. In: Tutin, Heywood, V. H., Burges, N. A., Moore, D. M., 
Valentine, D. H., Walters, S. M. (Eds.), Flora Europaea, 2nd ed. Cambridge University Press. 1: 425-429. 

PETRESCU M. 2012. Research Concerning the Natural Heritage of some protected areas from Constanţa County. 
Studii şi cercetări de ştiinţele naturii şi muzeologie. Muzeul Județean Constanța. 5: 261-303 

PETRESCU M., CUZIC V., DINU C., RĂDULESCU A. M. 2014. Research concerning the natural heritage of some 
protected areas from Tulcea County - Danube Delta. Stud. Res. Nat. Sci Museol. Springer. Berlin. 5: 162-198. 

RĂVĂRUŢ M. 1956. Crassulaceae. In: Săvulescu, T. (ed.) - Flora R.P.R. Edit. Academiei, Bucuresti.  4. 958 pp. 
STANCIU A., NICULAE MARILENA, ARBUNE ANCA, VARGA A., HOGEA C., PANAITESCU D., MATEI D., 

BÂRCĂ V. 2009. A novel traditional use of Jovibarba heuffelii leaves in Romanian ethno botanical veterinary 
practice in S-W Carpatians. Planta Medica. Thieme Medical Publisher. London. 75(9): 1070-1071. 

WEBB D. A. 1964. Sedum L. In Tutin, Heywood, V. H., Burges, N. A., Moore, D. M., Valentine, D. H., Walters, S. M. 
(eds), Flora Europaea. Cambridge University Press. 1: 356-363. 

 
 

Niculae Marilena  
AGAVE HI-IQ Solutions, Bucharest, Romania. 

E-mail: mari_niculae@yahoo.com 
 

 
Received: March 31, 2018 

Accepted: September 4, 2018 

 
 



<<
  /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


