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Introd uction 

The Dobrudza Coalfield in Northeast Bulgaria lies adjacent to the Black Sea 
coast, near to the border with Romania (Fig. 1). It is covered Ьу inore than 
1200 m of Mesozoic deposits. Subsequent drilling over an area of some 
200 km2, at intervals ofbetween 0.5 km and 2.0 km, revealed а succession 
of about 1700 m of upper Namurian to lower Stephanian coal-field strata 
(Nikolov, 1988). According to Yanev (2000) and Winchester et al. (2002), 
the sequence was formed on а microplate designated as the Moesian 
Terrane, which had detached itself from Gondwana and had accreted with 
Baltica during Late Devonian ti1nes. The Dobrudza Coalfield macrofloras 
have some co1nmon features with those of Upper Silesia (Tenchov, 1975), 

Fig. 1. Localion of Dobrudzha Basin in Bulgm·ia 
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and it is 1nost like]y to have been an eastern extension of the Variscan 
Fore1and, rather than an inteпnontane basin (Cleal et а!. , 2004). 

This paper describes the fossil ftora found in Gurkovo F oпnation. 

Material and methods 

One hundred and nineteen boreholes were drilled in the Balchik Group of 
the Dobrudza Coalfield. FJoral re1nains from 14 samples are described in 
the present paper. They are registered in Paleontology section of the main 
fund of the Department of Natural History of Varna Regiona1 Museum 
of History. All are fro1n Gurkovo F onnation. Identifications of species 
and whole-plant assemЫages, where appropriate, were based on standard 
paleobotanical literature: neuropterids: Crookall (1959) and Laveine 
(1967); sphenophylls: Corsin (1951), Boureau and Doubinger (1975). 

Stratigraphy 

The Carboniferous of the Dobrudza Coalfield, Northeast Bulgaria is 
stratigrafically divided into the upper Visean to lower Namurian Group 
(the upper part of which belongs to the Rakovski Fonnation [Rak]) and 
the upper Na1nurian to lower Stephanian Balchik Group (Tenchov and 
Kalaksuzov, 1972; Kalaksuzov and Tenchov, 1973) . The Balchik Group in 
turn is divided into the Mogilishte (Мо ), Vranino (Vr), Makedonka (Ма), 
Velkovo (Ve), Krupen (Кr), Polyantsi (Ро) and Gurkovo (Gu) Formation 
(Tenchov and Kalaksuzov, 1972). The Makedonka is further subdivided 
into lower and upper members (known as МаВ and МаС, respective1y). 
The Gurkovo foпnation is divided into Topola (lower, Gut), Briyastovo 
(middle, Gub) and Kabalak (upper, Guk) 111e1nbers (Nikolov е/' а!. 1989). 

Description of Gurkovo Formation 

The Gurkovo Fonnation is divided into Topola (lower, Gut), Briyastovo 
(middle, Gub) and Kabalak (upper, Guk) 111embers (Nikolov ei- а!. 1989). 

Topola Memher 

This consists of coarse-grained sandstones with frequent реЬЫеs or thin 
interbeds of small реЬЫе conglo1nerates. So1ne реЬЫеs are of red-coloured 
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siltstones. Between one and four interbeds of claystones with associated thin 
coal seaшs occur at various levels. Along the valley снt where the шешЬеr 
is thicker, sandstones with реЬЫеs prevai1 in the lower levels ofthe п1е111Ьеr. 
То the west, claystones and coals are шоrе frequent, indicating that dairuning 
had resu1ted in the fonnation of localized swamps and lakes. On the north 
side of the valley, sandstones prevail, possiЬly indicating the introduction of 
sоше clastics froш the north. On the шоrе elevated south side of the valley, 
the Topola МешЬеr is thinner and consists of finer-grained sedi1nents. 

Brestovo Memhers 

The base of this 1nember can Ье up to 12 1n thick. The me1nber consists 
of coals, claystones and siltstones rich in siderite concretions, and three to 
four levels of sandstone, each 2- 1 О 111 thick. The deli1nitation fr01n the next 
inember is mainly lithological, but also frequently is erosive, marked Ьу 
реЬЫеs of claystone or coal in sandstones. 

Kabalak МетЬеr 

This is the top1nost part of the sequence. It is easily recognized Ьу the colour 
of the sedi1nents (Ыuish-greenish, green pink, rose, rarely grey) and Ьу their 
pyroclastic composition: many of the sandstones, siltstones and claystones 
are tuffaceous, as well as there being fully developed tuffstones. The more 
complete sequences are preserved is а graЬen in the central part of the 
coalfield, formed prior to the deposition of the Jurassic cover (Tenchov, 2007). 

Results 

Twelve plant species have been identified in the flora fro1n Gurkovo 
Formation (Fig. 2). Representatives of the major taxa are illustrated in 
Plate 1 and Plate 2; some taxa were represented Ьу speci1nens that 
were 'non-photogenic' and, therefore, have not been illustrated. Three 
ele1nents of the flora occurred in а 1najority of the 14 sa1nples: Neuropteris 
rarinervis, Neuropteris ovata and Neuropteris scheuchzeri. The pecopterid 
Lobat·opteris vestita occurred in one of the saшples. 

Discussion 

The definition of the base of the Westphalian D remains (Laveine, 1977; 
Cleal, 1984, 1997) applies only to continental beds. The traditional li1nit, 
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Fig. 2. Biostrati.g1·aphical disfl·ibuti.on of fossil megafloгa of the Guгkovo F01·mation 

based on the first occurrence of Neuropteris ovata as originally defined in 
the li1nnic basin. Cleal (1984), for instance, suggested to use the base of 
the acme of the "group of species allied to Neuropteris ovata ". The use of 
plant macrofossils to characterise the base of the Westphalian D is subject 
to caution. The criteria presence/absence is of course poorly reliaЫe when 
applied to а very s1nal1 nшnber of data. Furthermore the plant macrofossils 
are obviously strongly linked to their ecological haЬitats in the continental 
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envirorunent. The chances of preservation are highly variaЫe and depend 
on factors such as groundwater level in the floodplain and shifting 
drainage pattems. Plant Jnacrofossils have been used in stratigraphical 
studies and recurrence of macroftora associations (Dusar & Houlleberghs, 
1981). Paproth et al. (1983) distinguished а Jnegaftoral assemЫage zone 
in the Westphalian, composed of Linopteris subbrongniarti, Neuropteris 
rarinervis, N scheuchzeri, Sphenophyllum emarginatum, Annularia 
sphenophylloides and characterised the basal strata of the Westphalian D 
Ьу an asse1nЫage zone, composed of Neuropteris ovata, Annularia spheno­
phylloides and А. pseudostellata. Peculiar plant associations, such as the 
Eusphenopl'eris sl'rial'a or Annularia sphenophylloides bands, observed 
above the first occurrence of N. oval'a, can Ье used for Iocal bed-to-bed 
correlation, in а similar way as faunal bands, coal seam properties or 
features of facies transition, best derived from geophysical well logs. 

The indication for Upper Westphalian D are based on а very small nшnber 
of inacroplant specimens: Lobatopteris vestita and Neuropteris ovata, often 
represented Ьу single speci1nens. L. vestita marked Upper Westphalian D 
below the Neuropl'eris Ovata first occurrence. 

According to the palynological study, the oldest part of the sequence 
of Gurkovo Formation is рrоЬаЫу no Middle Westphalian D in age 
(Dimil'rova, Cleal, 2004). The base of the Gurkovo Formation is Midd1e/ 
Late Westphalian D. 

The litho- and biostratigraphical data for this region have been previously 
described in а number of puЫications. The absence of precise data 
fro1n the most upper level of Gurkovo Foпnation is subject of further 
discussions about the boundary between Westphalian D and Cantabrian 
stages (Stephanian Age) in regional aspects. 

Conclusions 

The changes in the inegaftora indicate the end of the Westphalian Age and 
the beginning of the Stephanian Age. There then follows another change 
in sediments with some breaks ( including coarse sandstones with реЬЫеs ), 
which indicate strong activation of volcanicity. The inegaflora ( with inany 
Neuropteris ovata and Linopteris brongniarti) and microflora indicate 
drying and this is also supported Ьу the presence of quartz 1enses iл the coals. 
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Plate 1. 1. Lobatoptais vestita; 2. Sphenophyllum cj sam-ense, Аппиlагiа 
sphenophylloides; 3. Alethopte1·1s densinenюsa,' 4. Sphenophyllum emшginatun. 



Plate 2. 1. Neiпvpteгis tш·ineгvis; 2. Neuгopteгis ovata, Neuropteгis scheuchze1·i; 
3. Linoptuis neuюptuoides; 4. Neuюpte1-is ovata; 5. Neш·opteris ovata; 

6. Neuroptais ovata, Neuгopte1„is scheuchzeгi. 
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ФОСИЛНА ФЛОРА ОТ ГУРКОВСКАТА СВИТА, 

ДОБРУДЖАНСКИ ВЪГЛИЩЕН БАСЕЙН 
(СЕВЕРОИЗТОЧНА БЪЛГАРИЯ) 

Стоян Вергиев 

Резюме 

Добруджанският въглищен басейн е част от тропическите гори 

през късния карбон. В настоящата статия е описана мегафлората, на­

мерена в най-младите седименти, съставляващи Гурковската свита. 

Разгледана е стратиграфията и е направено описание на трите члена 

на свитата (Топола, Брестово и Кабалак). На базата на анализ на мега­

флората е дефинирана границата вестфал/стефан. Забелязва се рязка 

промяна на видовия състав. Изобилието на ликофитовите растения е 

от значение за формирането на въглищните пластове. Условията на 

обитаване на тази група растения се променят рязко поради настъ­

пилото засушаване. Това дава начало на експанзията на кордаитовите 

растения. 
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