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提要  罗马尼亚白垩纪植物群以压型植物化石为代表, 其他植物化石类型则包括碎屑和搬运的类群, 并缺乏角

质层和孢粉学记录。以压型为代表的白垩纪植物群主要分布在南喀尔巴阡山脉的几个盆地(包括Hațeg、Rusca 

Montană和Rucăr盆地)、特兰西瓦尼亚(特兰西凡尼亚盆地)和多布罗吉亚(巴巴达格盆地), 在东喀尔巴提亚山脉也

有少量分布。这些植物群的时代从Cenomanian到Maastrichtian, 其分类多样性包括蕨类植物(木贼类、真蕨类)、

裸子植物(松柏类)和被子植物(单子叶植物和双子叶植物)。从古植物地理学的角度来看, 罗马尼亚白垩纪植物群

属于欧洲省Eurosinian地区, 分布在特提斯地区的北部框架上, 唯一的成煤植物群分布在Rusca Montană盆地。 
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Abstract  The Cretaceous macrofloras of Romania are mainly preserved as compressions in several basins of the 
South Carpathians (Hațeg, Rusca Montană, and Rucăr basins), Transylvania (Transylvanian Basin) and Dobrogea 
(Babadag Basin), with insignificant occurrences in the East Carpathians. Preservation of the Romania Cretaceous flora 
is generally poor, as the plant compressions usually lack cuticles or in situ spores and pollen. The ages of these floras 
range from the Cenomanian up to the Maastrichtian, and their biodiversity encompasses pteridophytes (horsetails and 
ferns), gymnosperms (conifers) and angiosperms (monocotyledonates and dicotyledonates). From the palaeophytogeo-
graphic point of view, the Romanian Cretaceous floras belong to the European Province of the Eurasian Region, oc-
curring along the northern frame of the Tethys realm. The only coal flora was discovered in the Rusca Montană Basin, 
while the rest of the Romanian Cretaceous floras are allochthonous floras preserved in clastic sediments.  
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1  Introduction 

During the Cretaceous, the Romanian sedimen-
tary basins occurred along the northern frame of the 
Tethys realm, parts of the larger, European Region. 
The general Cretaceous palaeogeographic configura-
tions of Eastern Europe were fragmented, generally 
marked by a series of islands, therefore, inducing 
both continental and marine depositional systems in 
coeval sedimentary successions. The tropical and 
subtropical climates of the region induced a high 
biodiversity in marine and terrestrial ecosystems, 
which were also influenced by monsoonal seasonali-
ty, while the terrestrial flora belonged to the Europe-
an Province, part of the larger Eurosinian Region 
(Vakhrameev, 1991). During the Late Cretaceous in 
Romania, especially in the South Carpathians, the 
strongly fragmented, archipelago palaeogeography 
induced strong allopatric speciation, with small land 
vertebrates, including dwarf dinosaur populations 
(Grigorescu, 1983, 1992; Codrea et al., 2010; 
Csiki-Sava et al., 2015). 

Cretaceous marine formations are frequent, fos-
siliferous, and well developed in Romania, both in 
the Carpathians structures and in their foreland and 
hinterland, while continental formations are mainly 
restricted to the South Carpathians, where they may 
yield coal seams.  

2  Cenomanian flora from the Rucăr Basin 

Muțiu (1974) first reported a drifted or alloch-
thonous flora in the Rucăr Basin, not far away from 
Brașov City (Fig. 1). The flora is confined to the 
Cenomanian, marine Rucăr marls along the Arșița 
Valley, with major components including conifers 
(Sequoia reichenbachi (Geinitz) Kunzmann, Fig. 
2-A), and angiosperms (Dryandra cretacea Vele-
novsky). The collected specimens, including conifer 
leaves and cones, angiosperm leaves, and several 
types of angiosperm seeds, are well preserved, but 
they lack cuticles. In addition to the palaeoflora, the 
Rucăr marls also yield various invertebrates, such as 
ammonites (Callioceras sp.) and bivalves (Inocer-
amus tenuis Mantell, I. pictus Sowerby, and I. cripsii 

Mantell), indicating the Cenomanian age. The 
Cenomanian Rucăr flora is among the less known 
Cretaceous floras of Romania. The original material 
collected by Radu Muțiu is currently under revision 
and will be investigated in detail. 

3  Cenomanian flora from East Carpa-
thians 

Givulescu et al. (1981) described a Cenomanian 
gymnosperm with conifer affinities, Dammarites 
albens Presl in Sternberg, from the Teliu Valley, 
close to Poiana Florilor, in the East Carpathians 
(Figs. 1, 2-B). The material is allochthonous and its 
age is confirmed by the fauna (Acanthoceras roto-
magense (Brongniart) Zaborski and Inoceramus 
cripsii Mantell) occurring in the same marine sedi-
ments. The material is the only Cretaceous plant fos-
sils from Romania found so far with preserved cuti-
cles. Kvaček and Lobitzer (2010) discussed Dam-
marites albens Presl in Sternberg in the context of its 
European occurrences, including Romania, Spain, 
the Czech Republic, and Austria. From the same oc-
currence, Givulescu et al. (1986) described and illus-
trated a poorly preserved, small fragment of Ma-
tonidium goepperti Schenk (Matoniaceae, Fig. 2-C). 

4  Turonian flora from the Babadag Basin 

In Northern Dobrogea region (Fig. 1), the Ba-
badag Basin includes a Turonian marine formation 
with a rich content of fossil flora and fauna. Marion 
and Laurent (1898), in the first palaeobotanical work 
published in Romanian language, described Marat-
tites desideratus Marion et Laurent and Sequoia 
reichenbachi (Geinitz) Kunzmann, followed by 
Liteanu and Gheorghiu (1965), who cited Geinitzia 
cretacea Unger and Comptonia antiqua Nilsson, 
from the Babadag Basin. Givulescu and Lăcătușu 
(1978) described and illustrated in detail a plant as-
semblage from the C.F.R. Codru quarry in the Ba-
badag Basin, including conifers (Geinitzia cretacea 
Unger) and angiosperms (Dryandra trifoliata 
Givulescu et Lăcătușu, Myrtophyllum geinitzi Heer, 
and M. angustum (Velenovsky) Knobloch). From the  
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Fig. 1  Occurrences of the Cretaceous compression floras in Romania 
1. Rucăr flora, Cenomanian; 2. Teliu flora, East Carpathians, Cenomanian; 3. Babadag flora, Turonian; 4. Săsciori-Sebeș flora, Campanian; 5. Oarda de Jos 
flora, Maastrichtian; 6. Acmariu flora, Senonian; 7. Nevoiaș flora, Barremian; 8. Sârbi flora, Barremian; 9. Ocolișel flora, Late Cretaceous, Iara Basin;   
10. Borod palynoflora and brown coals, Santonian – Early Campanian; 11. Hațeg flora, Maastrichtian; 12. Poiana Ruscă flora, Maastrichtian. Basemap 
modified from Barbacka et al. (2016). 

 
Visterna, Codru Pod, Șeremet and Slava Rusă locali-
ties, Givulescu et al. (1980) added new taxa to the 
Babadag Basin: ferns (aff. Cladophlebis browniana 
(Dunker) Seward and cf. Weichselia ludovicae 
Stiehler (Fig. 2-E), conifers (Brachyphyllum obesum 
Heer, B. squammosum (Velenovsky) Palibin, and 
Cyparissidium gracile Heer (Fig. 2-D), and angio-
sperms (Ficophyllum mohliana Heer, Mag-
noliaephyllum amplifolium (Krasser) Seward, Dry-
andra cretacea Velenovsky, Debeya insignis (v. d. 
Marck) Knobloch, Dicotylophyllum sp., cf. 
Palmophyllum sp., and cf. Phoenicopsis sp.). 
Givulescu (1982) described and discussed Aenigma-
tophyllum gothanii (Krestow) Hartung et Gothan 
from Slava Rusă, based on material with strong af-
finities with the material previously identified by 
Givulescu et al. (1980) as cf. Weichselia ludovicae 
Stiehler. The Turonian specimens of the Babadag 
Basin lack cuticles, but their degree of preservation 
is high enough for detailed leaf morphology studies. 

5  Barremian, Campanian, and Maas-
trichtian floras from the Transylvanian 
Basin 

The Transylvanian Basin includes a series of ma-
rine and continental formations yielding Cretaceous 
floras (Popa, 2023). From the southwestern part of the 
Transylvanian Basin, south of Sebeș town, at Săsciori 
(Fig. 1), Petrescu and Huică (1972) and Petrescu 
(1973) reported a rich Campanian plant assemblage 
including ferns, conifers, and angiosperms. The palaeo-     
flora, collected from clastic sediments, is represented 
by allochthonous leaf fragments co-occurring with 
echinoids and molluscs in the Bozeș Formation, a 
typical marine sedimentary succession. The palaeo- 
fauna also demonstrates a Late Cretaceous age,  
similar as the plants indicate. Ferns are particularly   
diverse, including Gleicheniaceae (Gleichenia    
acutiloba Velenovsky), Aspleniaceae (Asplenium  
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Fig. 2  Examples of Cretaceous plants from Romania 

A. Geinitzia (Sequoia) reichenbachi (Geinitz) Kunzmann, Rucăr Basin, Dâmbovicioara area, Cenomanian, sample 0629 (NB8), R. Muțiu Collection,  
Laboratory of Palaeontology, University of Bucharest; B. Dammarites albens Presl in Sternberg, Teliu Valley, Cenomanian, East Carpathians, sample 
0411/3154, illustrated in Givulescu et al. (1981), P. Dumitrică Collection, Laboratory of Palaeontology, University of Bucharest; C. Matonidium goepperti 
Schenk, Teliu Valley, Cenomanian, East Carpathians, sample 3153/303, illustrated in Givulescu et al. (1986), P. Dumitrică Collection, Laboratory of Pal-
aeontology, University of Bucharest; D. Cyparissidium gracile Heer, Babadag Basin, Turonian, Codru-Pod quarry, Dobrogea, sample 0628, Laboratory of 
Palaeontology, University of Bucharest; E. cf. Weichselia ludovicae Stiehler, Babdag Basin, Turonian, Codru-Pod quarry, Dobrogea, sample 0362, Labor-
atory of Palaeontology, University of Bucharest; F. Gleichenia zippei (Corda) Heer, Maastrichtian, Rusca Montană Basin, Ciotorogului Valley, sample 
0305, A. Dincă Collection, Laboratory of Palaeontology, University of Bucharest; G. Pandanites spinatissimus (Petrescu et Dușa) Popa, J. Kvaček, Vasile 
et Csiki-Sava, Rusca Montană Basin, Rusca Valley, sample RM2, Ș. Vasile Collection, Laboratory of Palaeontology, University of Bucharest. All scale bars: 
10 mm. 
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foersteri Debey et Ettingshausen), Schizeaceae 
(Lygodium sebesianum nomen nudum), Hymeno-
phyllaceae (Hymenophyllum vachrameevii nomen 
nudum), and Pteridaceae (Pteris cf. frigida Heer). 
Conifers are represented by Cupressaceae (Sequoia 
reichenbachi (Geinitz) Kunzmann, Cunninghamia 
elegans Corda, and C. stenophylla Velenovsky), Ar-
aucariaceae (silicified wood of Araucarioxylon sp.), 
and incertae sedis (Brachyphyllum cf. obesiforme 
var. elongatum Saporta, initially assigned to Arau-
cariaceae conifers). The monocots include three spe-
cies (Monocotylae sp. 1–3), and the dicots are repre-
sented by Platanaceae (Credneria cf. tenuinervis Ho-
sius, Credneria sp., Pseudoprotophyllum sp., Plata-
nus cuneifolia (Bronn) Vachrameev, P. aceroides 
Goeppert, P. aceroides var. latifolia Knowlton, and 
Platanus cf. tschulymensis Lebedev), Fagaceae 
(Quercus pascui Petrescu and Quercus sp.), Ara-
liaceae (Dewalquea haldemiana Saporta et Marion, 
Dewalquea sp. 1–3, Aralia invalida nomen nudum, 
A. formosa Heer, and Aralia cf. wellingtoniana Les-
quereux), Sterculiaceae (Pterospermites cf. inequifo-
lius Saporta), Rhamnaceae (Zizyphus rarytkinensis 
Kryshtofovich and Dicotyleae sp. 1–3), and Celas-
traceae (Euonymus romanicus nomen nudum and E. 
densinervis nomen nudum). Unfortunately, the new 
species reported by Petrescu and Huică (1972) re-
mained nomen nudum, while only Quercus pascui 
was published a year later (Petrescu, 1973). Except 
for Quercus pascui Petrescu, the rest of the 
Săsciori-Sebeș flora have never been illustrated or 
described. Therefore, the material of this interesting 
palaeoflora needs a careful revision. Țabără et al. 
(2022) identified a middle to late Campanian paly-
nomorph assemblage belonging to the marine Bozeș 
Formation from Petrești, between Sebeș and Săsciori. 

Givulescu et al. (1995) described four endocarps 
of Mastixia amygdalaeformis (Schlotheim) Kirchhei-
mer from Oarda de Jos, close to Alba-Iulia (Fig. 1), 
and initially considered their age as Miocene. Later, 
Codrea et al. (2001, 2010) and Codrea and Dica 
(2005) dated the occurrence as Maastrichtian. 

 Givulescu (1954a) described insignificant oc-
currences of Cretaceous plants, such as the Acmariu 
flora from the base of the Beri Hill (Fig. 1; Dryo-

phyllum quercina Velenovsky) in Alba County, 
Senonian in age, and also Barremian plants of the 
Nevoiaș flora (Fig. 1; Kettneria elegans Corda), in 
Hunedoara County, and the Sârbi flora (Fig. 1; Se-
quoia curvifolia Ettingshausen) from Hunedoara 
County. 

Givulescu (1960) described a dicot species, Fi-
cus mârzai (Moraceae), Late Cretaceous in age 
(Codrea et al., 2010), from the Ocolișel flora (Fig. 1), 
south of Iara, in the Iara Basin, a part of the Transyl-
vanian Basin, in Gilău Mountains (Apuseni). 

6  Santonian–early Campanian Borod 
palynoflora 

An interesting occurrence is the Borod flora 
(Fig. 1) associated with the Maastrichtian brown 
coals, close to Oradea City in northern Transylvania, 
belonging to the Vad-Borod Basin (Givulescu, 
1954b; Petrescu et al., 1987, Preda et al. 1994, Popa 
and Anastasiu, 2018), part of the Northern Apuseni 
Mountains autochthonous unit. No plant macrofossils 
were reported, but a Santonian–early Campanian 
palynoflora was reported from Cornițel by Mogoș 
(1992). Two coal seams were exploited here until the 
early 20th Century. 

7  Maastrichtian flora from the Rusca 
Montană and Hațeg basins 

The Rusca Montană and Hațeg basins are situ-
ated next to each other in the South Carpathians (Fig. 
1) and both yield Upper Cretaceous (Maastrichtian) 
terrestrial formations with identical fossil plant as-
semblages. Therefore, the plant remains of both ba-
sins can be considered as belonging to the same flora 
(Popa et al., 2014, 2016). 

 In the Rusca Montană Basin, an un-named 
Maastrichtian continental formation yields two lat-
eral, separate facies. A central-western facies in-
cludes conglomerates, thick volcanic tuffs and vol-
canoclastics, fossiliferous sandstones, mudstones, 
and up to 14 bituminous coal seams (Petrescu et al. 
1987; Preda et al., 1994; Popa et al., 2014, 2016,  
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Popa and Anastasiu, 2018). The second, easternmost 
facies is represented by a succession with sandstones 
and siltstones including plant mesofossils (seeds and 
fruits), invertebrates, and micro- and macroverte-
brates (Vasile and Csiki, 2011). 

 In the Hațeg Basin, there are also two different 
Maastrichtian continental formations (Grigorescu 
and Anastasiu, 1990). The Densuș-Ciula Formation 
has three un-named members. The basal member is 
dominated by volcaniclastics, tuffs, and tuffites, 
yielding fossil plant material and badly preserved 
vertebrate fossils. The second member is dominated 
by sandstones and mudstones, with less volcaniclas-
tics, yielding a rich vertebrate and invertebrate con-
tent and plant mesofossils. The third member is rep-
resented by red mudstones and conglomerates, 
yielding microvertebrates and dinosaur eggshells 
(Vasile et al., 2011). The Sânpetru Formation occurs 
in the central and eastern parts of the Hațeg Basin. 
This formation is represented by sandstones and 
mudstones, indicating a fluviatile and flood plain 
palaeoenvironments. 

 In the Rusca Montană Basin, the first palaeobo-
tanical study as undertaken by Schafarzik (1907), 
followed by Tuzson (1913, 1914), Givulescu (1966, 
1968, 1991), Petrescu and Dușa (1970, 1980, 1982), 
and Pop and Petrescu (1983). While in the Hațeg 
Basin, the plant megafossils were studied by 
Mărgărit and Mărgărit (1967) and the plant mesofos-
sils by May Lindfors et al. (2010). Popa et al. (2014, 
2016) revised the angiosperms fossils from both ba-
sins, in addition to a synthesis of the geological and 
palaeobotanical studies in the area. 

 The Maastrichtian flora from the Hațeg and 
Rusca Montană basins is represented by spheno-
phytes (Equisetites sp.), filicopsids belonging to two 
separate families (Aspleniaceae: Asplenium foersteri 
Debey et Ettingshausen; Gleicheniaceae: Gleichenia 
acutiloba Velenovsky, G. zippei (Corda) Heer (Fig. 
2-F), G. cycadina Prynada, and G. nordenskioeldii 
Nathorst), monocotyledonates (Pandanites spinatis-
simus (Petrescu et Dușa) Popa, J. Kvaček, Vasile et 
Csiki-Sava (Fig. 2-G), P. trinervis (Ettingshausen) J. 
Kvaček et Herman, and Sabalites longirhachis 
(Ettingshausen) J. Kvaček et Herman), and dicotyle-

donates (Ettingshausenia onomasta (Bayer) J. 
Kvaček et Halamski, Ettingshausenia sp., Credneria 
denticulata (Zenker) Tschan, Denk et von Balthasar, 
Araliaephyllum sp., and Dicotylophyllum div. sp.). 
No cycad, ginkgoalean or conifer megafossils were 
reported. 

 Ferns were reported only from the Rusca Mon-
tană Basin, while palms were reported from both ba-
sins, but especially from the Rusca Montană Basin 
where they occur in high densities and as coal genera-
tors (Popa et al., 2014). Such palm densities are 
among the highest in the world, making Vakhrameev 
(1991) underline the special interest of the Rusca 
Montană palms in the frame of the Eurosinian Region. 

 Palynological studies were undertaken by Balteș 
(1966), Antonescu et al. (1983), and Van Itterbeek et 
al. (2005), reporting assemblages with fern spores, 
conifer and angiosperm pollen from the Hațeg Basin. 

8  Conclusion 

The Romanian Cretaceous macrofloras range in 
age from the Barremian to the Maastrichtian, with 
rare coal floras confined to the Rusca Montană Basin 
in the South Carpathians, and dominant allochtho-
nous floras preserved in marine formations. The ages 
of these floras are well constrained based on verte-
brate and invertebrate remains associated with both 
types, while in a few cases, palynological data pro-
vide supplementary age constraint of dating. Mono-
cotyledonates (palms exclusively) and dicotyledo-
nates are dominant in the plant assemblages, with 
subordinated groups of conifers and ferns, and very 
rare horsetails. These compression floras are locally 
associated with permineralized material. The Roma-
nian Cretaceous floras belong to the European Prov-
ince of the Eurasian Region, occurring along the 
northern frame of the Tethys realm, recording sub-
tropical, monsoonal climates. 

 
Acknowledgements  The author thanks Pro-

fessor Vlad Codrea (Babeș-Bolyai University, 
Cluj-Napoca) and Associate Professor Daniel Țabără 
(A. I. Cuza University, Iași) for useful discussions 
related to the stratigraphy of the Transylvanian 



4期 Popa: 罗马尼亚白垩纪植物群概述; Overview of the Cretaceous macrofloras of Romania 573 

 

Basin. Also, many thanks to Professor Yongdong 
Wang (Nanjing Institute of Geology and Palaeontol-
ogy, Chinese Academy of Sciences, China) and Dr. 
Hongshan Wang (University of Florida, USA) for 
their constructive and useful comments during the 
peer-review of this work. 

参考文献 (References) 

Anastasiu N, Simionescu B C, Popa M E, Mihai M, Rusu R D, Pre-

deanu G, 2018. Romanian coal reserves and strategic trends. In-

ternational Journal of Coal Geology 198: 177–182. 

Antonescu E, Lupu D, Lupu M, 1983. Correlation palynologique du 

Cretace terminal du Sud-Est des Monts Metaliferi et des depres-

sions de Haţeg et de Rusca Montană. Anuarul Institutului de Geo-

logie şi Geofizică, 59: 71–77.  

Balteş N, 1966. Remarques sur la microflore de certains depots char-

bonneux daniens du Bassin de Rusca Montană (Roumanie). Pollen 

et Spores, 8: 214–231. 

Barbacka M, Popa M E, Mitka J, Bodor E, Püspöki Z, McIntosh R W, 

2016. A quantitative approach for identifying plant ecogroups in 

the Romanian Early Jurassic terrestrial vegetation. Palaeogeo-

graphy, Palaeoclimatology, Palaeoecology, 446: 44–54. DOI: 

10.1016/j.palaeo.2016.01.010 

Codrea V, Dica P, 2005. Upper Cretaceous - lowermost Miocene lit-

hostratigraphic units exposed in Alba Iulia-Sebes-Vintu de Jos 

Area (SW Transylvanian Basin). Studia Universitatis Ba-

bes-Bolyai, Geologia, 50: 19–26. DOI: 10.5038/1937-8602.50.1.3 

Codrea V, Hosu A, Filipescu S, Vremir M, Dica P, Săsăran E, Tanțău I, 

2001. Aspecte ale sedimentației cretacic superioare din aria Alba 

Iulia - Sebeș (jud. Alba). Studii și cercetări Geologie-Geografie, 6: 

63–68. 

Codrea V, Vremir M, Jipa C, Godefroit P, Csiki Z, Smith T, Fărcaş C, 

2010. More than just Nopcsa’s Transylvanian dinosaurs: a look 

outside the Haţeg Basin. Palaeogeography, Palaeoclimatology, 

Palaeoecology, 293: 391–405. DOI: 10.1016/j.palaeo.2009.10.027 

Csiki-Sava Z, Buffetaut E, Ősi A, Pereda-Suberbiola X, Brusatte S L, 

2015. Island life in the Cretaceous - faunal composition, biogeog-

raphy, evolution, and extinction of land-living vertebrates on the 

Late Cretaceous European archipelago. ZooKeys, 469: 1–161. 

DOI: 10.3897/zookeys.469.8439 

Givulescu R, 1954a. Note paleobotanice. I. Contribuții la cunoașterea 

florei cretacice din R.P.R. II. Flora burdigaliană de la Coruș (reg. 

Cluj). Comunicările Academiei R.P.R., 4: 639–648. 

Givulescu, R. 1954b. Contribuțiuni la studiul Cretacicului superior din 

Bazinul Borod. Studii și cercetări științifice, 5: 173–214. 

Givulescu R, 1960. Ficus mîrzai n. sp., eine neue Ficus-Art aus der 

oberen Kreide Rumaniens. Neues Jahrbuch für Geologie und 

Paläontologie – Abhandlungen, 7: 289–291. 

Givulescu R, 1966. Sur quelques plantes fossiles de Danien de Rouma-

nie. Comptes Rendus de l’Academie des Sciences de Paris, 262: 

1933–1936. 

Givulescu R, 1968. Nouvelles plantes fossiles du Danien de Roumanie. 

Comptes Rendus de l’Academie des Sciences de Paris, 267: 

830–882. 

Givulescu R, 1981. Une feuille de Dammarites albens Presl in 

Sternberg 1838 a structure conservee du Cenomanien de Teliu 

(Brașov, Roumanie). Revue Roumaine de Geologie, Geophysique 

et Geographie, ser. Geologie, 25: 159–160. 

Givulescu R, 1982. Aenigmatophyllum gothanii (Krestew) Hartung et 

Gothan dans la flore fossile de Roumanie et son affinite au taxon 

recent Lyonothamnus (Rosacees). Review of Palaeobotany and 

Palynology, 36: 375–378. DOI: 10.1016/0034-6667(82)90030-6 

Givulescu R, 1991. Les plantes fossiles des tufs volcaniques de Rou-

manie, In: Petrescu I (ed.), The volcanic tuffs from the Transylva-

nian Basin. Cluj-Napoca: Babeș-Bolyai University Cluj-Napoca. 

63–66. 

Givulescu R, Lăcătușu A, 1978. Cîteva plante din Cretacicul superior al 

Dobrogei. Studii și cercetări de Geologie, Geofizică, Geografie, 

Seria Geologie, 23: 329–333. 

Givulescu R, Neagu T, Dragastan O, 1980. Flore du Cretace superieur 

(Turonien) du Bassin de Babadag (Dobrogea de Nord). Revue 

Roumaine de Geologie, Geophysique et Geographie, 24: 157–170. 

Givulescu R, Neagu T, Dragastan O, 1986. Matonidium goepperti 

Schenk in der oberen Kreide der Inner Flyschzone des Ostkarpa-

ten Rumaniens. Acta Palaeobotanica, 26: 29–32. 

Givulescu R, Codrea V, Vremir M, 1995. A new contribution to the 

knowledge of Romanian fossil flora. Acta Palaeobotanica, 35: 

233–236. 

Grigorescu D, 1983. A stratigraphic, taphonomic and paleoecologic 

approach to a “forgotten land”: the dinosaur bearing deposits from 

the Hațeg Basin (Transylvania, Romania). Acta Palaeontologica 

Poloniae, 28: 103–121. 

Grigorescu D, 1992. Nonmarine Cretaceous formations of Romania. In: 

Mateer N J, Chen Pei-Ji (eds.), Aspects of nonmarine Cretaceous 

Geology. Beijing: China Ocean Press. 142–164. 

Grigorescu D, Anastasiu N, 1990. Densuș-Ciula and Sînpetru For-

mations (Late Maastrichtian - ?Early Paleogene). In: Grigorescu 

D, Avram E, Pop G, Lupu M, Anastasiu N, Rădan N (eds.). Inter-

national Geological Correlation Project 245: Nonmarine Creta-

ceous correlation, Bucharest: fieldtrip guide. 42–54. 

Kvaček J, Lobitzer H, 2010. First records of Dammarites albens Presl 

in Sternberg (Pinopsida?) from the Cretaceous of Austria. Journal 

of the National Museum (Prague), Natural History Series, 179: 

131–137. 

Liteanu E, Gheorghiu C, 1965. Date noi care rezultă din studiul 

carotelor obținute din unele foraje hidrogeologice executate în 

Dobrogea de nord și Delta Dunării. Comunicări de Geologie 3.  

Marion A F, Laurent L, 1898. Examinarea unei colecţiuni de vegetale 

fosile din România. Anuarul Muzeului de Geologie, 182–229. 

Mărgărit G, Mărgărit M, 1967. Asupra prezenţei unor resturi de plante 

fosile în împrejurimile localităţii Demsuş (Bazinul Haţeg). Studii 

şi cercetări de geologie, geofizică, geografie, Secţia geologie, 12: 

471–476. 

May Lindfors S, Csiki Z, Grigorescu D, Friis E M, 2010. Preliminary 

account of plant mesofossils from the Maastrichtian Budurone 



574 古  生  物  学  报 62 卷 

 

microvertebrate site of the Haţeg Basin, Romania. Palaeogeogra-

phy, Palaeoclimatology, Palaeoecology, 293: 353–359. DOI: 

10.1016/j.palaeo.2009.10.018 

Mogoş A P, 1992. Palynology of an Upper Cretaceous section in the 

Borod Basin (north-west Romania). Cretaceous Research, 13: 

325–330. DOI: 10.1016/0195-6671(92)90037-Q 

Muțiu R, 1974. Notă asupra faunei vraconiene-cenomaniene din Bazi-

nul Rucăr. Petrol şi Gaze, 25: 248–249. 

Petrescu I, 1973. Quercus pascui n. sp. du Cretace superieur de Rou-

manie. Bulletin Mensuel de la Societe Linneenne de Lyon 42, 

35–37. 

Petrescu I, Duşa A, 1970. Asupra unui punct paleofloristic din Creta-

cicul superior al Bazinului Rusca Montană. Buletinul Societății de 

științe geologice din Republica Socialistă România, 12: 165–172. 

Petrescu I, Duşa A, 1980. Flora din Cretacicul superior de la Rusca 

Montană - o raritate în patrimoniul paleobotanic naţional. Ocroti-

rea naturii și a mediului înconjurător, 24: 147–155. 

Petrescu I, Duşa A, 1982. Paleoflora din Senonianul bazinului Rusca 

Montană. Dări de Seamă ale Institutului de Geologie şi Geofizică 

49: 107–124. 

Petrescu I, Huică I, 1972. Consideraţii preliminare asupra florei creta-

cice de la Săsciori - Sebeş. Studii şi Cercetări de Geologie, Geofi-

zică, Geografie, Seria Geologie, 17: 461–464. 

Petrescu I, Nicorici E, Biţoianu C, Ţicleanu N, Todros C, Ionescu M, 

Mărgărit G, Nicorici M, Duşa A, Pătruţoiu I, Munteanu A, Buda 

A, 1987. Geologia zăcămintelor de cărbuni. 2. Zăcăminte din 

România. Bucharest: Editura Tehnică. 1–386.  

Pop G, Petrescu I, 1983. Consideraţii paleoclimatice asupra vegetaţiei 

din Cretacicul superior de la Rusca Montană. Studia Univ. Ba-

bes-Bol., Geologia, 28: 49–53. 

Popa M E, 2023. Overview of the Romanian Cretaceous floras, In: Sun 

Wei, Wu Wen-hao, Yu Kai-feng (eds.), International symposium 

on lithosphere evolution and environmental changes in Northeast 

Asia. Changchun: International Center for Research and Education 

in Northeast Asia. 42–46. 

Popa M E, Kvaček J, Vasile Ş, Csiki-Sava Z, 2014. Maastrichtian 

monocotyledons of the Rusca Montană and Haţeg basins, South 

Carpathians, Romania. Review of Palaeobotany and Palynology, 

210: 89–101. 

Popa M E, Kvaček J, Vasile Ş, Csiki-Sava, Z, 2016. Maastrichtian 

dicotyledons of the Rusca Montană and Haţeg basins, South Car-

pathians, Romania. Cretaceous Research, 57: 699–712. 

Preda I, Turculeţ I, Bădăluţă A, Barus T, Androhovici A, 1994. Geolo-

gia zăcămintelor de cărbuni. Partea a II-a. Răspândirea zăcămin-

telor de cărbuni. Bucureşti: Editura Universităţii din Bucureşti. 

1–392  

Schafarzik F, 1907. Uber die geologischen Verhaltnisse des SW-lichen 

Pojana Ruska-gebirges im Komitate Krasso-Szoreny. Jahres-

berichte d. K. ung. geol. Anstaldt, 22: 84–95. 

Ţabără D, Vasile Ş, Csiki-Sava Z, Bălc R, Vremir M, Chelariu M, 

2022. Palynological and organic geochemical analyses of the Up-

per Cretaceous Bozeș Formation at Petrești (southwestern Tran-

sylvanian Basin) – biostratigraphic and palaeoenvironmental im-

plications. Cretaceous Research, 134: 1–17. 

Tuzson J, 1913. Addindamenta ad floram fossilen Hungariae III. 

Magyar Allami Foldtani Intezet Evi Jelentese 8: 209–233. 

Tuzson J, 1914. Beitrage zur fossilen Flora Ungarns (Additamenta ad 

floram fossilem hungariae III). Mitteilungen aus dem Jahrbuche 

der Koniglich ungarischen Geologischen Reichsanstalt, 21: 

233–261. 

Vakhrameev V, 1991. Jurassic and Cretaceous floras and climates of 

the Earth. Cambridge: Cambridge University Press. 1–318.  

Van Itterbeeck J, Markevich V S, Codrea V, 2005. Palynostratigraphy 

of the Maastrichtian dinosaur- and mammal sites of the Râul Mare 

and Bărbat Valleys (Haţeg Basin, Romania). Geologica Carpathi-

ca, 56: 137–147. 

Vasile Ș, Csiki Z, 2011. New Maastrichtian microvertebrates from the 

Rusca Montană Basin (Romania). Oltenia. Studii şi comunicări. 

Ştiinţele naturii, 27: 221–230. 

Vasile Ș, Zaharia A, Csiki Z, Grigorescu D, 2011. The first report of 

continental fossil remains from Crăguiș (Hațeg Basin, Romania) 

and their stratig raphical significance. In: Csiki Z (ed.), Eighth 

Romanian Symposium on Palaeontology, Bucharest: Ars Docendi. 

127–128. 

 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /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 /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /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 600
  /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 600
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. 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 for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
  >>
  /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 /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


