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Abstract. A new paleobotanical collection has been established at the Regional Museum of History in Kardzhali. 
Until recently, the museum maintained an extensive paleontological collection consisting primarily of zoofossils, 
accompanied by a limited number of petrified wood specimens. In the spring of 2025, fossil material comprising 22 
leaf imprints was collected in the vicinity of the village of Ustren (Kardzhali District). These specimens constitute 
the foundation of the museum’s paleobotanical collection of leaf imprints. The fossils originate from volcanic tuffs 
dated to the Early Oligocene. A total of 14 taxa were identified, 10 of which are newly recorded for this locality. 
The majority of the nearest living relatives of these taxa are associated with humid subtropical climatic conditions, 
which provides grounds to infer that a climate of comparable characteristics prevailed in the region during the Early 
Oligocene.
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Introduction

The Regional Museum of History in Kardzhali 
(RMH-Kardzhali) was founded in 1965. The Natu-
ral History Department is one of six departments 
functioning within the institution, with its activities 
commencing in 1979. At present, the department 
houses approximately 500 paleontological speci-
mens. These are predominantly fossil remains of 
fishes, gastropods, crinoids, echinoids, and corals 
(Kirilova, 2020). A smaller portion of the collection 
consists of petrified tree trunks originating from lo-
calities in the Eastern Rhodopes.

In the spring of 2025, a research team from the 
Institute of Biodiversity and Ecosystem Research at 
the Bulgarian Academy of Sciences, in collabora-
tion with RMH-Kardzhali, conducted field investi-
gations in the area of the village of Ustren (Dzhebel 
Municipality). Twenty-two leaf imprints were col-
lected from sedimentary rocks composed of volcan-

ic tuffs. This fossil material forms the basis of a new 
paleobotanical collection at the museum, which will 
comprise leaf impressions originating from deposits 
within the region.

Although the paleoflora from the locality near the 
village of Ustren has been previously documented, 
studies remain fragmentary. Bozukov et al. (2013) 
described a new species, Ficus palamarevii Bozu-
kov, Ivanov et Utescher, from this site. Bozukov 
and Todorov (2021) reported four taxa new to the 
Bulgarian paleoflora, while Bozukov et al. (2025) 
documented five taxa that are new to the paleoflora 
of Ustren, but already known from the Paleogene 
flora of Bulgaria.

Geological settings

The studied section containing flora-bearing stra-
ta, situated near the village of Ustren (Kardzhali 

https://doi.org/10.52215/rev.bgs.2025.86.3.332


333

District), reveals a well-bedded sedimentary-py-
roclastic succession. The deposits belong to the 
Limestone-Pyroclastic Formation [referred to as the 
Limestone Pyroclastic Sequence by Boyanov and 
Goranov (2001)], which forms part of the Chiflik 

Volcanic Subcomplex (Sarov et al., 2008). This unit 
comprises relatively well-defined packages of py-
roclastic layers alternating with biostromal bodies.

The Limestone-Pyroclastic Formation consists 
of diverse volcanogenic deposits, predominantly 

Table 1. List of fossil taxa, their stratigraphic range in Bulgaria (L – Lower; M – Middle; U – Upper); nearest living relative 
(NLR) of fossil taxa; geographic range of the NLRs (after https://powo.science.kew.org/); * – new taxa for Ustren paleoflora.

Fossil taxa
Stratigraphic 

range in 
Bulgaria

Nearest living relative 
(NLR) Geographic range of the NLR

Magnoliaceae

*Magnolia mirabilis Kolak. 
(Fig. 1K)

M. Miocene– 
U. Miocene

Magnolia liliiflora Desr. SE China; primarily in the temperate 
biome.

Lauraceae

*Daphnogene lanceolata Ung. 
(Fig. 1M)

U. Eocene–. 
Miocene

Cinnamomum japonicum 
Sieb.

SE China, Japan, Korea, Taiwan; 
coastal evergreen broadleaved forest.

Laurophyllum acutimontanum Mai 
(Fig. 1.A)

U. Eocene– 
L. Miocene

Neolitsea pallens (D.Don) 
Momiy and H.Hara

Himalaya to Southern Tibet and 
Assam; primarily in the wet tropical 
biome.

*Litsea ocoteifolia (Ettingsh.) 
Imkhan. (Fig. 1D)

U. Eocene– 
M. Miocene

Litsea saligna (Nees) 
N.P.Balakr.

Assam to Bangladesh, Sri Lanka; wet 
tropical biome.

Neolitsea palaeosericea Takht. 
(Fig. 1J)

U. Eocene– 
M. Miocene

Neolitsea sericea (Blume) 
Koidz.

SE China, South Korea, Central and 
South Japan, Taiwan; primarily in the 
subtropical biome.

Arecaceae

*Sabal major (Ung.) Heer (Fig. 1C) U. Eocene– 
U. Oligocene

Sabal minor (Jacq.) Pers. Southern Oklahoma to SE USA, 
Mexico; primarily in the temperate 
biome.

Rhamnaceae

Hovenia sp. (Fig. 1E) L. Oligocene Hovenia acerba Lindl. Central and SE China; primarily in 
the temperate biome.

Moraceae

*Ficus arcinervis (Rossm.) Heer 
(Fig. 1I)

L. Oligocene– 
M. Miocene

Ficus sarmentosa var. 
thunbergii (Maxim.) Corn.

SE China, Japan, Korea; primarily in 
the subtropical biome.

Ficus palamarevii Bozukov, Ivanov 
et Utescher (Fig. 1G)

L. Oligocene Ficus neriifolia Sm. Himalaya to China (Western Yunnan) 
and Northern Indo-China; subtropical 
biome.

*Ficus sp. (Fig. 1F) L. Oligocene Ficus laurifolia Lam. Tropical Africa; primarily in the 
seasonally dry tropical biome.

Fagaceae

*Lithocarpus palaeorhodopensis 
Palam. et Mai (Fig. 1H)

U. Eocene–M. 
Miocene

Lithocarpus edulis 
(Makino) Nakai

Central and South Japan; primarily in 
the subtropical biome.

*Passaniopsis decurens (Andr. et 
Kov.) Palam. et Mai (Fig. 1B)

U. Eocene–L. 
Oligocene

Lithocarpus elizabethae 
(Tutcher) Rehder

South China; primarily in the wet 
tropical biome.

Nyssaceae

*Nyssa rotensis Weyland (Fig. 1L) L. Oligocene Nyssa sylvatica Marsh. Central and East USA, Mexico; 
primarily in the temperate biome.

Theaceae

*Euria aff. acuminatissima Merr. et 
Chun (Fig. 1N)

M. Miocene Euria acuminatissima 
Merr. and Chun

SE China; primarily in the 
subtropical biome.
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Fig. 1. Pictures of the fossil material: A) Laurophyllum acutimontanum (Ust-22b); B) Passaniopsis decurens (Ust-8); C) Sabal ma-
jor (Ust-19); D) Litsea ocoteifolia (Ust-10); E) Hovenia sp. (Ust-5); F) Ficus sp. (Ust-9); G) F. palamarevii (Ust-2); H) Lithocar-
pus palaeorhodopensis (Ust-12); I) Ficus arcinervis (Ust-21); J) Neolitsea palaeosericea; K) Magnolia mirabilis (Ust-11); L) Ni-
ssa rotensis (Ust-7); M) Daphnogene lanceolata (Ust-18); N) Euria aff. accuminatissima (Ust-14b). Scale bar: 1 cm.
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massive to thick-bedded, with subordinate thin- to 
medium-bedded acid tuffs; some of these contain 
well-preserved leaf imprints. The maximum thick-
ness of this volcano-sedimentary complex does not 
exceed 300 m. The acidic pyroclastics were depos-
ited in a shallow marine environment within the 
boundaries of the Plazishte Depression (Boyanov, 
Goranov, 2001). This interpretation is supported by 
the presence of shell detritus from marine organisms 
and the association of the pyroclastic material with 
reef limestones. Numerous hypotheses have been 
proposed concerning the eruption centres responsi-
ble for the pyroclastics of the Chiflik Volcanic Sub-
complex. Argon–argon dating and magnetostrati-
graphic correlations conducted north of the present 
study area (Moskovski et al., 2004; Marchev et al., 
2010) indicate a Rupelian age for these pyroclastics, 
ranging from 32.28 Ma to 32 Ma.

Material and Methods

The examined material comprises 22 leaf imprints 
preserved in volcanic tuffs, housed in the paleon-
tological collection of the RMH-Kardzhali (cata-
logued as Ust-1 to Ust-22). Some specimens consist 
of an imprint and its corresponding counterimprint. 
The taxonomic arrangement presented in Table  1 
follows the classification scheme of the Angio-
sperm Phylogeny Group (APG, 1998). Photograph-
ic documentation was carried out using a Panasonic 
DC-FZ82 digital camera.

Results and discussion

The taxa identified in the course of this study are 
listed in Table 1. All of them are known from the 
territory of Bulgaria, and their stratigraphic dis-
tribution is presented following Palamarev et al. 
(2005) and the references cited therein.

The taxonomic composition of the paleoflora 
from Ustren consists exclusively of paleotropical 
elements, which indicates its relative antiquity and 
suggests an Early Oligocene age. In contrast, the 
Upper Oligocene floras from Pernik and Bobov Dol 
already contain abundant Arcto-Tertiary elements 
(Palamarev et al., 2005 and references therein).

Ten of the identified taxa are newly recorded 
for this local paleoflora. The nearest living relatives 
(NLRs) of all fossil taxa inhabit regions character-
ized by humid subtropical or tropical climates, with 
the exception of four NLRs that occur predomi-
nantly in temperate climatic zones. Of particular 
significance is the dominance of the family Lau-
raceae, both in terms of taxonomic diversity and 

abundance. This family is represented by four spe-
cies – the highest number among all families re-
corded – and accounts for eight specimens, which 
constitute 36% of the total material. Given that ex-
tant representatives of Lauraceae are typically as-
sociated with warm and humid environments, their 
predominance within the assemblage supports the 
inference of a humid subtropical climate during the 
time of deposition.

Twelve of the fossil taxa documented in this 
study have stratigraphic ranges that include the 
Lower Oligocene. The taxa Magnolia mirabilis 
Kolak. and Euria aff. acuminatissima Merr. and 
Chun extend their previously known stratigraphic 
distribution. Until now, they have been recorded 
only from Miocene floras of the Rhodope Moun-
tains (Palamarev et al., 2005 and references there-
in), which suggests the possibility of their presence 
in the region as early as the Oligocene.

Conclusions

The fossil material examined from the locality near 
the village of Ustren marks the inception of a new 
paleobotanical collection at the RMH-Kardzhali. 
Fourteen taxa were identified from 22 leaf imprints 
preserved in volcanic tuffs, ten of which are newly 
recorded for this paleoflora. The NLRs of the ma-
jority of these taxa are characteristic of regions with 
a humid subtropical climate. This provides grounds 
to infer that, at the time of deposition, the regional 
climate possessed parameters comparable to those 
of present-day humid subtropical environments.

Most of the identified species exhibit strati-
graphic ranges that include the Lower Oligocene 
within the territory of Bulgaria. This observation is 
consistent with previous studies indicating an Early 
Oligocene age for the flora-bearing strata. The lack 
of Arcto-Tertiary elements within the paleoflora of 
Ustren site further supports an Early Oligocene age 
for the encompassing sediments.

Acknowledgements: This study was supported 
by the Regional Museum of History in Kardzhali. 
The author expresses sincere gratitude to L. Kirilo-
va, A. Serkan, and G. Valova for their assistance in 
the collection of the fossil material.

References

APG. 1998. The Angiosperm Phylogeny Group. An ordi-
nal classification for the families of flowering plants.  – 
Ann. Missouri Bot. Gard., 85, 4, 531–553; https://doi.
org/10.2307/2992015.

https://doi.org/10.2307/2992015
https://doi.org/10.2307/2992015


336

Boyanov, I., A. Goranov. 2001. Late Alpine (Palaeogene) su-
perimposed depressions in parts of Southeast Bulgaria.  – 
Geol. Balcan., 31, 3–4, 3–36; https://doi.org/10.52321/
GeolBalc.31.3-4.3.

Bozukov, V., O. Todorov. 2021. New Taxa for the Palaeoflora 
of Satovcha and Ustren (Rhodope Mts., Bulgaria). – In: Ko-
stadinova, S., I. Mollov, B. Dzhambazov, S. Naimov, K. 
Vassilev, B. Georgiev (Eds.), Proceedings of the 5th Bal-
kan Scientific Conference on Biology, Plovdiv, 15–16 April 
2021, 63–70.

Bozukov, V., D. Ivanov, T. Utescher. 2013. Ficus palamarevii 
sp. nov., a new subtropical element in the Bulgarian Paleo-
gene flora. – C. R. Acad. Bulg. Sci., 12, 66, 1733–1738.

Bozukov, V., O. Todorov, Y. Katreva. 2025. New data on the 
Paleogene flora from Ustren (E Rhodopes, Bulgaria).  – 
Book of abstracts and program of 6th Balkan Scientific Con-
ference on Biology, Plovdiv, 30–31 October 2025, p. 148; 
https://powo.science.kew.org (accessed 09.10.2025).

Kirilova, L. 2020. Exposition of the Natural History Depart-
ment at the Regional Museum of History in Kardzhali: past 

and Present. – In: Kostov, R. (Ed.), Mineralogy and Mu-
seums, Publishing House “St. Ivan Rilski”, Sofia, 54–63.

Marchev, P., P. Kibarov, R. Spikings, M. Ovtcharova, I. Mar-
ton, R. Moritz. 2010. 40Ar/39Ar and U-Pb geochronology 
of the Iran Tepe volcanic complex, Eastern Rhodopes. – 
Geol. Balc., 39, 3, 3–12; https://doi.org/10.52321/Geol-
Balc.39.3.3.

Moskovski, S., V. Karloukovski, Z. Milakovska, A. Harkovska, 
M. Pringle. 2004. Lithological and magnetostratigraphic 
correlation of Paleogene sections in the Eastern Rhodopes 
(SE Bulgaria). – Geol. Carpathica, 55, 3, 251–260.

Palamarev, E., V. Bozukov, K. Uzunova, A. Petkova, G. Ki-
tanov. 2005. Catalogue of the Cenozoic plants of Bulgaria 
(Eocene to Pliocene). – Phytol. Balcan., 11, 3, 215–364.

Sarov S., B. Yordanov, S. Georgiev, V. Valkov, E. Balkanska, 
V. Grozdev, N. Markov, R. Marinova. 2008. Explanatory 
note to the geological map of the Republic of Bulgaria scale 
1:50 000, map sheet K-35-87-V (Zlatograd) and K-35-99-A 
(Drangovo). Ministry of Environment and Water, Bulgar-
ian National Geological Survey, “Uniscorp” Ltd., 136 p.

The published material was presented at the National Conference
with international participation GEOSCIENCES 2025.

https://doi.org/10.52321/GeolBalc.31.3-4.3
https://doi.org/10.52321/GeolBalc.31.3-4.3
https://powo.science.kew.org
https://doi.org/10.52321/GeolBalc.39.3.3
https://doi.org/10.52321/GeolBalc.39.3.3

