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Pawel FILIPIAK 

The miospore horizons from the Devonian-Carboniferous 
boundary beds in the Bolechowice IG 1 borehole 

(Holy Cross Mts.) 

Among fifteen samples from the Bolechowice IG I borehole eight samples yielded numerous palynomorphs. Four 
standard palynological zones eVa, VF, PC and CM were established. Two new species RaiSfrickia baculata sp." . 
andRelic!rialisporiles bolechowicensis sp.n. are described from the depth range of 152.40-153.40 m' Palynological 
investigations confirmed the occurrence of the Devonian-Carboniferous boundary between samples 152.40-
153.40 and \41.70-141.95 m, what confirms the results of the fonner authors. 

INTRODUCTION 

The new palynological investigations have been done on the basis of samples fTOm the 
borehole Bolechowice IG 1 as advised by Prof. H. Zakowa. The borehole was drilled in 
196] in SW part of the Holy Cross Mts., in the south-east part of the GaJ~zice-BolechQwi­

ce-Bork6w Syncline (Fig. 1). The previous works concerning microtlora from the borehole 
have been made by A. J achowicz (jide H. Zakowa, 1967), together with detailed elaboration 
of lithofacies and biofacies. The above-mentioned borehole was described in detail taking 
into account stratigraphical (H. Zakowa, 1963), petrographical (W. Ryka, H. Zakowa, 1964) 
and microfaunistical (G. Freyer, H. Zakowa, 1967) aspects. The palynological biostrati­
graphy of the Devonian-Carboniferous transition from the western part of the Holy Cross 
Mts. was elaborated by A. lachowicz (1961, 1962,1967), A. lachowicz, H. Zakowa (1969), 
E. Turnau (1985, 1990) and P. Filipiak (in press). 
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Fig. I . Geological sketch of the western part of the Holy Cross Mts. (after J. Czarnocki, 1938) 

1 - Cambrian-Silurian, 2 - Lower-Middle Devonian. 3 - Upper Devonian, 4 - Lower Carboniferous 

Szkic geologiczny zachodniej c~sci G6r Swietokrzyskich (wedlug J. Czarnockiego. 1938) 

1- kambr-sylur, 2 - dewon dolny i Srodkowy. 3 - dewon g6my, 4- karbon dolny 

METHODS OF WORK AND STATE OF PRESERVATION OF PALYNOMORPHS 

Fifteen samples of the Bolechowice IG 1 borehole were collected to resume the 
palynological investigation. Samples studied represent carbonate rocks (limestone, marls) 
and silkeous-argillaceous shales. Detailed lithological characteristics and profile are 
presented in H. Zakowa (1967).30 g portion of each sample was macerated using standard 
laboratory methods. Very fine screens (10, 20, 53 ~m) were used in order to separate the 
miospores from the residue in the last stage of laboratory work. It permitted, through 
disposal of tiny organic particles for creating clean, rich in palynomorphs slides (four per 
each sample). AJI works were done using unrecurring vessels. 

Eight samples out of fifteen delivered useful palynological material rather rich in 
miospores. The miospore state of preservation is generally good. EspeciaIly well preserved 
are miospores with thin and thick exine from the lower part of the section, on the other hand 
worse preserved are the miospores from the higher samples. They show traces of corrosion 
and mineralization inside what led to obliteration of the characteristic features of individual 
miospores or to their complete destruction. The frequency of recognizable miospores was 
several hundred specimens per sample. 

SYSTEMATIC PALAEONTOLOGY 

In total 60 species, among them two new species (PI. I and II), have been recognized 
during palynological research of the material from the following depth ranges 1.57.50-
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158.50, 152.40-153.40, 151.40-152.40, 141.75-141.95, 135.00-137.00, 129.40-133.40, 
123.45-125.30, and 118.50-119.70 m (Tab. 1). All specimens including, holotypes are 
deposited at the University of Silesia, Department of Earth Sciences in Sosnowiec. 

Anteturma SPORITES Potonie, 1893 
Tunna Triletes (Reinsch) Dettman, 1963 

Subtunna Azonotriletes (Luber) Dettman, 1963 
In fraturma Apiculnti (Bennie et Kidston) Potonie, 1954 

Genus Raistrickia Schopf, Wilson et BentaH emend. Potonie et Kremp, 1954 
Raistrickia baculata sp.n. 
(PI. I, Figs. 1,2,4 and 5) 

Hoi 0 t Y P e : Slide: 2 Bol. 531l1n II , G1US 4-837 Bol/I . 
T y p e h 0 r i 7. 0 n : LV Zone. 
T y pel 0 c a lit y: Bolechowice 10 I borehole, depth 152.40-153.40 m. 
D c r i vat ion 0 f the n a Jl1 e : [Lat.) bacullllll = stick, staff; in reference to bnculashaped terminations 
processes. 
D i a g nos is: Trilete acamerate miospore, amb subcircular to convexly triangular. Suture distinct, simple, 
often gaping almost to the end the miospore. Ornamentation exist on both sides of miospore and consists of 
prominent bacula. The shape differs from discrete, straight long truncated processes to shor1 often fused with cach 
other fonning muri 5-15 )lm in length. Some bacula have mushroom-like shape, with broader free end. The shape 
and measurement of processes are very well seen on densely ornamented margin of miospore, 3-8 )lm in height 
l!Od 2-7 )lm in wid tit. 
D i III ens ion s : 74-(81 )-95 ,"un (based on 4 specimens). 

Rem ark s , - The new species differs from Raistrickia clavata (Hacquebard) 
Playford 1964 possesing not so dense ornamentation which is sometimes fused in long muri . 
From other form the species differs by its characteristic ornamentations. 

Infraturma Cingulati (Potonie et Klaus) Dettman, 1963 

Genus Reticu.latisporites (Ibrahim) Neves, 1964 
Reticuialisporites bolechowicensis sp.n. 

(PI. IT, Figs. 8-10) 

Hoi 0 t y p e : Slide: 2 Bol. 53 )lm J, G1US 4-838 Boln. 
T y P c h 0 r i z 0 n : LV Zone. 
T y pel 0 ca l i t y : Bolechowice IG 1 borehole, depth 152.40 -153.40 m. 
De r i vat ion 0 f the II a me : Bolechowice - the name of the village where the borehole was localised. 
D i a g no s is : Trilete camerate miospores; amb subcircularlo convexly triangular. Suture distinct, often gaping 
with strong labra ornamented with reticulum of muri, extending almost to cenlral body margin. Distal and proximal 
surface bear dense reticule sculpture often projecting beyond the equatorial outline. Intexine distinct, laevigate, 
outline convexly triangular. Separation between the intexine and exoexine is better seen on distal surface; on 
proximal surface two layers are connected especially on the area of the trilete mark. 
Dim ens ion s : Amb - 45-(76)-82)lm (based on 20 specimens); central body - 30-(37)-541.l1l1 (based on 
20 specimens). 



Table 1 
Stratigraphic distribution of palynomorphs in the Bolechowice IG 1 borehole 

Miospore zones 

CVa VF ? ? PC ? CM CM 
Miospores 

depth 

157.50- 152.40- 151.40- 141.75- 135.00- 129.40- 123.45- 118.50-
158.50 153.40 152.40 141.95 137.00 133.40 125.30 119.70 

Retusotriletes communis Naumova 1953 
Corbulispora sp. 
Diaphanospora rugosa (Naumova) Byvsheva 1985 
Geminospora sp. 
Lophozonotriletes lebedianensis Naumova 1953 
Punctatisporites sp. 
Convolutispora cancellothyris (Waltz) Avhimovitch et Nekriata in Avhimovitch 
et ai., 1993 
Spelaeotriletes papulosus (Sennova) Avhimovitch in Avhimovitch et al., 1993 
Stenozonotriletes laevigatus Naumova 1953 
Grandisporajamenensis (Naumova) Streel1974 
Grandisporajamenensis (Naumova) Streel var. minutus Nekriata 1979 
Knoxisporitesdedaleus (Naumova) Moreau-Benoit 1980 
Retusotriletes incochatus Sullivan 1964 
Apiculiretusispora verrucosa (Caro-Moniez) Streel 1974 
Auroraspora asparella (Kedo) Van der Zwan 1980 
Auroraspora macra Sullivan 1968 
Cyrtospora cristifer (Luber) emend. Vander Zwan 1979 
Knoxisporites cf. triradiatus Hoffmeister, Staplin et Malloy sensu Sullivan 1964 
Discernisporites micromanifestus (Hacquebard) Sabry et Neves 1971 
Pustulatisporites dolbii Higgs, Clayton et Keegan 1988 
Auroraspora evan ida (Kedo) Avhimovitch emend. Avhimovitch, Byvsheva, Higgs, 
Streel et Umnova 1988 
Densosporites devonicus Richardson 1960 
Diducites mucronatus (Kedo) Van Veen 1981 
Grandispora lupata Turnau 1975 



Hynzellospora intertextus (Nekriata et Sergeeva) Avhimovitch et Loboziak 1993 
Raistrickia baculata sp.n. 
Reticulatisporites bolechowicensis sp.n. 
Retispora macroreticulata (Kedo) Byvsheva 1985 
Cynzbosporites acutus (Kedo) Byvsheva 1985 
Spelaeotriletes obtusus Higgs 1975 
Plicatispora scolecophora (Neves et Ioannides) Higgs, Clayton et Keegan 1988 
COllllolutispora major (Kedo) Turnau 1971 
COllllolutispora nzellita Hoffmeister, Staplin et Malloy 1955 
Endoculeosporasetacea (Kedo) Avhimovitch et Higgs 1988 
Krause!isporites nzitriatus Higgs 1971 
Umbollatisporites abstrusus (Playford) Clayton 1971 
Verrucosisporites opressus (Higgs) Higgs, Clayton et Keegan 1988 
Crassispora trychera Neves et Ioannides 1974 
Bascaudasporasubnzarginata (Playford) Higgs, Clayton et Keegan 1988 ---
Colatisporites decorus (Bhatadwaj et Venkatachala) Williams 1973 
Pustulatisporites gibberosus (Hacquebatd) Playford 1964 
Schopfites delicatus Higgs emend. Higgs, Clayton et Keegan 1988 
Umbollatisporites distillctus Clayton 1971 
Verrucosis porites Ilitidus (Naumova) Playford 1964 ---
Elldoculeospora gradzinskii Turnau 1975 
Anaplanisporites bacatus (Hoffmeister, Staplin et Malloy) Smith et Butterworth 1967 
Coiatisporites denticulatus Neville 1973 
Convolutispora circlllnvallata Clayton 1971 
Conllolutisporallernziformis Huges et Playford 1961 ---
F oveosporites oppoSitllS Playford 1971 
Knoxisporites literatus (Waltz) Playford 1963 
Knoxisporites triangularis Higgs, Clayton et Keegan 1988 
Lycospora sp. 
Prolycospora claytonii Turnau 1978 
Raistrickia clavata Hacquebatd emend. Playford 1964 
Raistrickia corylloges Sullivan 1968 
Raistrickia variabilis Dolby et Neves 1970 
Velamisporites perinatus (Hughes et Playford) Playford 1971 
Schopfites claviger Sullivan emend. Higgs, Clayton et Keegan 1988 
Corbulisporacancellata (Waltz) Bhatadwaj et Venkatachala 1961 
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Rem ark s . - The new species differs from other forms from the genus Reticula­
tisporites possesing very dense network of muri especially on trilete mark labra. 

THE RESULTS OF PALYNOLOGICAL INVESTIGATION 

Planimetric analyses of 15 samples deliver miospores which may belong to two 
assemblages: the Devonian and the Carboniferous one (Fig. 2). The Devonian assemblage 
is represented by samples from the depth ranges of 157.50-158.50 and 152.40-153.40 m, 
while the Carboniferous assemblage .is represented by samples from the depth ranges of 
141.75-141.95, 135.00--137.00, 129.40--133.40, 123.45-125.30 and 118.50-119.70 m. 
Because the miospores from the interval of 151.40--152.40 m were poorly preserved and 
not numerous, their univocal classification to one ofthe two above-mentioned assemblages 
is not possible (Tab. 1). 

In spite of the fact that the material belongs to the uppermost Devonian and lowermost 
Carboniferous not all the standard zones could be recognized here. Unrecognized were the 
topmost assemblages of the Famennian and lowermost assemblages of the Tournaisian. 

The assemblage from 157.50--158.50 m can be classified to the Devonian miospore 
zone CVa (Cornispora varicornata). Despite of the lack of an index taxon the following 
miospore testify this: Grandisporafamen.ensis (Naumova) Streel, Lophozonotriletes lebe­
dianensis Naumova, Spelaeotriletes papulosus (Sennova) Avhimovitch, Auroraspora 
macra Sullivan, Retusotriletes incochatus Sullivan, Cyrtospora cristifer (Luber) emend. 
Van der Zwan, Knoxisporites dedaleus (Naumova) Moreau-Benoit and Apiculiretusi,.,pora 
verrucosa (Caro-Moniez) Street. 

Acritarchs are not so common and not so diversified. 
The next sample (152.40--153.40 m) delivers very taxonomically diversified material, 

which was classified to the VF CDiducites versabilis-Grandisporafamenensis) Zone. One 
of the index taxons, Diducites versabilis is absent here. Mai n components of that assemblage 
are miospores with thick exine of the following genera: Grandispora, Hymenospora and 
Densosporites. The important elements of the assemblage are as follows: Retispora mac­
roreticulata (Kedo) Byvsheva, Diducites mucronatus (Kedo) Van Veen, Grandispora 
famenensis (Naumova) Streel, G. lupata Turnau, Hymenospora intertextus (Nekriata et 
Sergeeva) Avhimovitch et Loboziak, Knoxisporites dedaleus (Naumova) Moreau-Benoit, 
Densosporites devoniCLIS Richardson and Cyrtospora cristifer (Luber) emend. Van der 
Zwan. Appearance of G. lupata Turnau in the assemblage indicates the presence of the 
upper part of the VF Zone in the SP (Spelaeotriletes papuloslts) Subzone. 

Acritarchs are very numerpus-and very diversified at this level. 
The sample from 135.00-137.00 m delivers very diversified and numerically rich 

material. The Lower Carboniferous miospores dominate here; the miospore assemblage 
indicates the PC (Spelaeotriletes pretiosus-Raistrickia clavata) Zone. Very common are: 
Schopfites delicatus Higgs emend. Higgs, Clayton et Keegan, Umbonatisporites distincllls 
Clayton, Krauselisporites mitriatus Higgs, Conllolutispora major (Kedo) Turnau and 
Colatisporites decontS (Bharadwaj et Venkatachala) Williams. Some older species were 
also recognized: Cyrtospora cristifer (Luber) emend. Van del' Zwan, Pustulatisporites 
gibberosus (Hacquebard) Playford, Apiculiretusispora verrucosa (Caro-Moniez) Streel, 
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Plicatispora scolecophora (Neves et Ioannides) Higgs, Clayton et Keegan, Umbonatis­
porites abstrusus (playford) Clayton, Crassispora trychera Neves et Ioannides, Endocu­
leospora gradzinskii Turnau, Discemisporites micromanifesEus (Hacquebard) Sabry et 
Neves, Auroraspora macra Sullivan and Verrucosisporites nitidus (Naumova) Playford. 

Acritarchs are present but not very common. 
In the sample from the depth range of 123.45-125.30 m Schopfites claviger Sullivan 

emend. Higgs, Clayton et Keegan appears for the first time and this allows the assemblage 
to be classified to theCM (Schopfites claviger-Aurorasporamacra) Zone. Besides the index 
species following important forms were recognized: Auroraspora macra Sullivan, Schop­
fites delicatus Higgs emend. Higgs, Clayton et Keegan, Umbonatisporites distinctus Clay­
ton, Endoculeosporagradzinskii Tumau, Raistrickia clavata Hacquebard emend. Playford, 
Pustulatisporites gibberosus (Hacquebard) Playford, Knoxisporites literatus (Waltz) Play­
ford, Ve rrucosispo rites nitidus (Naumova) Playford, Coiatisporites decorus (Bharadwaj et 
Venkatachala) Williams, Prolycospora claytonii Turnau, Convolutispora major (Kedo) 
Turnau, Crassispora trychera Neves et Ioannides and Lycospora sp. 

Acritarchs appear in restricted amount. 
The last positive sarnple from the depth range of 118.50-119.70 mis poorer in miospores 

and does not bring any new palynological information. Among many species occurring 
already below the most common are: Schopfites claviger Sullivan emend. Higgs, Clayton 
et Keegan, Endoculeospora gradzinskii Turnau, Discemisporites micromanifestus (Hac­
quebard) Sabry et Neves, Corbulispora cancellata (Waltz) Bharadwaj et Venkatachala and 
Pustulatisporites dolbii Higgs, Clayton et Keegan. This assemblage and lack of typical 
Visean species (as e.g. Lycosporapusilla) seem to indicate still the CM Zone. 

Acritarchs are very numerous but not diversified. 
Besides the above-mentioned samples, with strictly established miospore zonation, 

several samples yielded only general stratigraphical informations. The main content of the 
sample from the depth range of 151.40-152.40 m are large, thick-walled Prasinophyte 
(Tasmanites and Leiosphaeridia) and other acritarchs. Miospores are generally absent 
except for some not precisely recognized specimens from the following genera Diducites 
and Discernisporites. 

Miospores from the depth range of 141.75- 141.95 m are not common. The following 
species were recognized: Auroraspora macra Sullivan, Convolutispora major (Kedo) 
Turnau, Retusotriletes in.cochatus Sullivan, Spelaotriletes obtusus Higgs, CymbosporUes 
acutus (Kedo) Byvsheva and Plicatispora scolecophora (Neves et Ioannides) Higgs, 
Clayton et Keegan. The rest of miospores were classified to genera: Grandispora, Rugos­
pora and Pllflctatisporites. Convolutispora major (Kedo) Turnau and Spelaotriletes obtusus 
Higgs appear for the first time at this depth and they indicate that in the Bolechowice IG 1 
profile this is the first positi ve sample from the Carboniferous. The assemblage is too poor 
to allow for more precise classification. 

Acritarchs appear in restricted amount. 
The scarce palynological material was found at the depth of 129.40-133.40 m. The 

material is poorly diversified and badly preserved. Only a few genera were recognized: 
Auroraspora, Velamisporites, Punctatisporites, Grandispora and Corbulispora. 
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CONCLUSIONS 

The new palynological research permitted to introduce the exact miospore zonation 
scheme corresponding to the Upper Devonian and the Lower Carboniferous (M. Streel et 
ai., 1987; K. T. Higgs et at., 1988; V. I. Avhimovitch et ai. , 1993). It gave possibility to 
correlate strict miospore zonation scheme with the previously elaborated conodont zonation 
(G. Freyer, H. Zakowa, 1967). According to geographical position of the Holy Cross Mts. 
it was necessary to compile palynological zonation both for European part of Russia, 
Belarus, Ukraine with that for Western Europe. This is caused by diachronic appearance of 
some important species in relation to the Western Europe area but isochronic - in the area 
to the east from Poland and vice versa. The results achieved by the stud y of the paly nological 
material from the Bolechowice IG 1 borehole have confirmed the occurrence of the 
Devonian/Carboniferous boundary between samples 152.40-153.40 and 141.70-141.95 m 
(Fig. 2). The exact indication of the boundary horizon is impossible because of scarcity of 
positive material found in the critical part of the section and lack of samples in the intervaL 
between 151.40-152.40 and 141.75-141.95 m. Devonian zones CVa and VF can be 
correlated with earlier establ ished conodont zones (G. Freyer, H. Zakowa, 1967) as follows: 
the miospore zone CVa - the conodont zone rhol7lboidea, and the miospore zone VF­
the conodont zone styriacus. There is a lack of equivalents among miospore zones for 
conodont zones from Carboniferous here, namely for Siphonodella triangulata illaequalis 
and Siphonodella crenulata.. The last recognized conodont zone S. crenulata has not been 
strictly correlated with miospore material from the depth of 141.75-141.95 m. The main 
reason is the lack of sufficient positive material from this depth. The conodont zone 
crenulata corresponds in standard miospore zonation scheme to the uppermost part of the 
VI Zone and the HD Zone. These zones were not recognized in the section. The composition 
and state of preservation of miospores from 141.75-141.95 m do not permit the uneq ui vocal 
classification of investigated material to the concrete zone. The recognized miospores could 
belong to the VI or HD zones. Less diversified species and lack of index species for the 
next HD Zone testify for attachment to the VI Zone. On the other hand Lack of species typical 
for the HD Zone like e.g. Umbonatisporites distinctus Clayton, which appears numerously 
in bigher parts, does not penn it to ascribe the above-mentioned material to this zone. 
Anyway, there could be no doubt for occurrence at the depth range of \35.00-137.00 m the 
miospore zone PC (following directly after lID in standard miospore zonation scheme). 
Unfortunately there is the lack of the conodont data from this part of the section which 
would confirm the miospore data. The same refers to younger samples from the depth ranges 
of 123.45-123.30 and 118.50-119.70 m. 
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Pawel FILIPTAK 

POZIOMY MIOSPOROWE Z WARSTW GRANICZNYCH DEWONU Z KARBONEM 
W OTWORZE WIERTNICZYM BOLECHOWICE IG 1 (GORY S W~TOKRZYSKIE) 

Streszczenie 
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Z otworu wiertniczego Bolechowice IG 1 do ponownego opr<lcowania przekazano IS pr6bek. Z 8 uzyskano 
material pozylywny palinologicznie. Dzieki zaslosowaniu nowoczesnych metod laboratoryjnych uzyskane zespo­
I) miospors'l bogatsze w laksony od zespol6w uzyskanych uprzednio przez A. lachowicza (fide H. Zakowa, 1967) 
(tab. 1). Rozpoznano i udokumentowano wystepowaniena glCbokosci 152,40-153,40 m dwoch nowych gatunk6w: 
Raistrickia bacll/ata sp.n. i Reticu/atisporites bolecfwwicellsis sp.n. Planimelryczna analiza palinologiczna pr6bek 
wykazala wystepowanie dw6ch zespol6w miospor: dewonskiego i karbon skiego. Zespol dewonski wystcpuje na 
glcbokosci 157,50-158,50, 152,40-153,40 m, natomiasl zesp61 karboliski uzyskano z glebokosci 141,75-141,95, 
135,00-137,00, 129,40-133,40, 123,45-125,30 i 118,50-119,70 m. Zbadany material palinologiczny umoiliwi/ 
wyroznienie nas1cpujllcych poziomow miosporowych: poziom eVa - 157,50-158,50 m, poziom VP - 152,4-
153,4 m, poziom PC- 135,00-137,00 m omz poziom CM- 123,45-125,30 i 118,50-/19,70 m (fig. 2). 

Otrzymane rezultaly potwicrdzity wyniki badan A. lachowicza (fide H. Zakowa, 1967), wedlug ktorych 
granicc dewon/karbon nnle:iy prowadzic rntedzy pr6bkami z glCbokosci 152,40-153,40 i 141,75-141 ,95 m (fig. 
2). Dokladniejsze wskazanie horyzontu grnnicznego jest niemoiliwe, poniewaz brak pozylywnych probck 
palinologicznych z gl"boko§ci 15'/ ,40-152,40 i 141,75-141 ,95 m. 

Wyznaczone poziorny miosporowe eVa i VF korelujll siC) z wczdniej wyznaczonymi poziomami konodOIl­
towymi (G. Freyer, H. Zakowa, 1967) i odpowiadaj~ kolejno: poziom miosporowy eVa - poziomowi konodon­
lowemu rhomboidea, a poziom miosporowy YF - poziomowi konodontowcmu styriacus. Brak odpowicdnika 
poziom6w miosporowych dla poziomow konodontowych karbollu Sip/wl1odelia trial/gllla illaeq~lalis z gl«bokosci 
145,50 m orn>;d/aS. crerlll/ata z gleboko§ci 14/,40-141,75 m. W probce lcj brak tahe miospor Krause/isporires 
hibemicus i UmiJollalisporitesdislinc/Us Claylon lypowych dla poziomu HD. Nie budzi wqtpliwo5ci wystcpowa­
nie na glcbokosci 135,00-137,00 rn poziomu miosporowego PC (nast~pujqcego bezposrednio po HD w zonacji 
miosporowej). Brak konodont6w uniemozliwia potwierdzenie dalowania miosporowego probek z gl"bokosci 
135,00-137,00, 123,45-125,30i I 18,50-1I9,70m. 



PLATE I 

Figs. 1,2, 4, 5. Raistrickia bacttlata sp.n. 
2 - other focus, 4 - proximal focus,S - distal focus 
2 -' w innej OSlrosci, 4 - ostro§t na strom~ proksymaln~, 5 - ostrosc na strone dystalnl\ 
Fig. 3. Raistrickia clavata Hacquebard emend. Playford 
Fig. 6. Pustulatisporites gibberosus (Hacqueburd) Playford, tetrad (tetrada) 
Fig. 7. Corbulispora cancellata (Waltz) Bharadwaj et VenkatachaJa 
Fig. 8. Hymenospora illtertex/us (Nekriata et Sergeeva) Avhimovitch et Loboziak 
Fig. 9. Grandispora lupala Turnau 
Figs. 10, 11 . Retispora macroreticulata (Kedo) Byvsheva 
11 - tetrad (tetrad a) 

Figs. 1,2,4, S, B-l1-depth 152.40-153.40 m; Figs. 3, 6,7 - depth 123.45-125.30 m; magu. x 500 
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Pawel FfLIPIAK - The miospore horizons from the Devonian-Carboniferous boundary beds in the Bolechowice 
IG 1 borehole (Holy Cross Mts.) 



PLATE II 

Fig. I. Umbollatisporilesdistinctus Clayton 
Fig. 2. Cyrtospora crist({er (Luber) emend. Van lier Zw:m 
Fi g. 3. GrandisporajamenellSis (Naumova) Su-eel var. 1II/Ill/tIlS Nekriata 
Fig. 4. Gralldisporajamenellsis (Naumova) Streel 
Fig. 5. Corbulispora sp. 
Fig. 6. Raistrickia corynoges Sullivan 
Fig. 7. COflvoilttispommellila Hoffmeister, Staplin el Malloy 
Figs. 8-10. Relicu/alisporites bolecllOwicellsis sp.n. 
9 - other focus (w innej ostrosci) 
Fig. I I . Klloxisporiles triangularis Higgs, Clayton et Keegan 
Fig. 12. Knoxisporites cr. triradiatu.I· Horfmeister, Slaplin et Malloy sel/.m Sullivan 

Figs. 1,2,7 -depth 135.00-137.00 m; Figs. 3, 4, 8-\0- depth 152.40-[53.40 m; Fig. 5-depth [57.50- [ 58.40; 
Figs. 6, I I, 12 - depth 123.45-125.30111; magn. x 500 
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