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Pesiome. J100pyakaHCKUAT BBIVIMINEH OaceitH u BprmmiHuTe OaceiiHu Ha FOxeH Yesc ca yacT OT TPOIMYECKHUTE
ropu npe3 KbcHus kap6oH. HezaBucumo ot Ge3cmopHUTE pas3imvus Ha oOpasiuTe 3a aHAJIM3, B TsX ce 3abeisi3Ba u3o0-
Ounne Ha mapatueBute ciopu Thymospora u Punctatosporites. I3o6unueto Ha nukopurosute pacterus (lycopsida) e
OT 3HaueHWe 32 (HOPMUPAHETO HA BHLIUIIHUTE ILIACTOBE OT ABETE HAXOMAMWINA U TIXHATA MOCJIEIOBATEIHOCT. YCIO-
BUSTA Ha OOMTaBaHEe 3a Ta3M I'pyla PACTeHMs C€ MPAaMEHAT PIA3KO B Hali-MJIAIUTE CEIMMEHTH OT ABeTe Haxonuia (p3
— p7 ot Hdobpymxa — I'ypkoBcka cuta u Llantwit 1 B FOxen Yesnc) mopanu HacTBIMIOTO 3acymiaBaHe. ToBa naBa
HAa4aJIOTO Ha eKCmaH3usTa Ha kopmautoBuTe pacteHusi (Monosaccate, Bisaccate pollen), chBHamamo cbC CTpaTH-

rpadckata rpaHuna BecTdas/credaH.

Koustektupsr, paboTmi mo to3u mpobnem (mpoektu H3—1303 u IGCP 469) npensara na Baumanunetro Ha Komucusita
mo ctpaturpadus Ha kapOOHAa HOBa 30HAJIHA CXEMa 3a I'pPaHUIATa MEXOy cepumute BecTdan u creda.
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Introduction

Using the dispersed palynology of the Late
Carboniferous (Pennsylvanian) tropical coal forests
for vegetational analysis has traditionally been
difficult because we did not know which plants
produced many types of pollen and spore. However,
this situation has changed through recent studies on
in situ spores and pollen, and we can now start
reinterpreting the dispersed palynological data
(Monolete, Trilete group spore and Monosaccate,
Bisaccate pollen grains). Evidence from South Wales
(U. K.) and the Dobrudzha Coalfield (Bulgaria)
suggests a progressive expansion of the lycophyte—
dominated wetlands during the late Westphalian D,
resulting in a distinct Lycospora—spike at the
Westphalian—Stephanian series boundary. Tradi-
tionally, work on the dispersed palynology of these
deposits has been mainly on the coals, but our
evidence suggests that the palynology of the clastic
deposits give the best evidence for the overall
composition of the forests.
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Dobrudzha Basin palynology

This study contains the stratigraphical analysis of
microspores from the Late Westphalian sediments of
the Dobrudzha Coal Basin, NE Bulgaria (Fig. 1).
The palynological data obtained from samples of the
boreholes near Gurkovo is discussed for the aim of
the correlative programme of the Project IGCP 469.
The litho- and biostratigraphical data for this region
have been previously described in a number of
publications. The absence of precise data from the
most upper level of Gurkovo Formation is subject of
further discussions about the boundary between
Westphalian D and Cantabrian stages in regional
aspect. The levels of the boreholes studied for the
purpose of this article, contain following species:
Spinosporites spinosus, Thymospora pseudothiessenii,
Angulisporites splendidus, Cadiospora magna and
Candidispora candida; genus Latensina.

The analysis of the pollen assemblages of part
of the Westphalian in the above-mentioned regions
permits the palynostratygraphic subdivision of this
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Fig. 1. The percentage occurrences of the morphological groups miospore of the P-191, Dobrudzha Basin, Bulgaria

®ur. 1 IlponeHTHO CcHABpPxKAHME HA Tpynu Muocnopu ot JoOpyaKaHCKUs OaceiiH

regional type as well as some boreholes of the Ka-
balshki member (Nikolov et al., 1989) in the Gurko-
vo Formation, in data on macro- and microfrora.
The results of palynological studies concerning
stratigraphic succession of Gurkovo Formation
and new zonation of the palynostratigraphy were
published in the earliest (Dimitrova, 2004).

Welsh palynology

New information on the palynostratigraphy of South
Wales has been presented in the study (Fig. 2).
Woodland et al. (1957) regarded the Pennant
Measures as being synonymous with the Upper Coal
Measures in South Wales.

Entirely new data on the palynology were obtained
from 8 samples from upper Silesian Pennant
Measures of South Wales, coal seams Darren Ddu
and Llantwit. The palynologically studied samples
come from Collection of David Davies in National
Museum, Cardiff. The data about the age on of the
macroflora published by Cleal (1978) confirmedly
the palynological studies (Dimitrova et al., 2005)
carried out per the purpose of this paper.

Preservation of palynomorphs Darren Ddu seam
is very poor, and to some extent Westphalian D, with
miospore like as Thymospora. The microfloral change
between two maceration samples Dd1 and Dd2 is
marked by the quantative analysis of several taxa
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including Triquitrites spp., Endosporites globiformis,
Florinites spp., genera Punctatosporites and
Laevigatosporites. In the associatins the pollen forms
Potonieisporites and Florinites are very common in
Llantwit 3 seam, and spore genera Cadiospora and
Columinisporites - in Llantwit 2 seam. The taxa as
Candidispora sp., Angulisporites splendidus,
Protohaploxipinus, Vesicaspora, Illinites, and
Latensina spp., are already present of the studied
section in coal seam Llantwit 1.

Biostratigraphy and correlations

The coals from Dobrudzha Basin and South Wales
are economically the most important. The coal seams
are markers for the more swamped and drier areas
during the coal sedimentation of the microfloristical
assemblages. The two very important palynological
correlation markers in the Westphalian D are the
change of the palynoflora, established the Thymo-
spora Zone in Dimitrova (2004).

According to the study, the oldest part of the
sequence of Gurkovo Formation is probably no
middle Westphalian D in age (Dimitrova, Cleal, 2004).
The palynology indicates new age. The base of the
Gurkovo Formation is middle/late Wetphalian D.
This is indicated also by two of three index
macrofloral species for the upper Lobatopteris vestita
Zone (Cleal et al., 2003) and by abundant appearance
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Fig. 2. The percentage occurrences of the morphological groups miospore of South Wales coal, UK

@ur. 2. IIpoueHTHO CHABbPKAHME HA TPYyNH MHOCHOPH OT IOKHOYyelcKuTe Bhrauma (BemukoOpuranus)
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of the spore species Thymospora pseudothiessenii,
Angulisporites splendidus, Latensina sp., Cadiospora
magna and Candidispora candida.

Analysis of the microflora of Llantwit 1,2 and 3
coal sediments of upper Silesian Pennant Measures
assignment to the some palynozones described by
Clayton et al.(1977). The stratigraphical boundary,
which we discussed, is proposed by Clayton with two
Zones: Thymospora obscura — T. thiessenii (OT);
Angulisporites splendidus — Latensina trileta (ST).

The upper pollen and spore assemblages range
from maceration L5 and L6 to the top of the profile.
Some of the incoming species, such Angulisporites
splendidus and Candidispora candida are stratigra-
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