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Anna FUAI:.KOWSKA 

Palynostratigraphy of the Keuper and Rhaetic 
in north-western margin of the Holy Cross Mts 

Here were presented results of studies on microflora found in the Keuper and Rhaetic deposits from 
north-western margin of the Holy Cross Mts. Studied material came from 6 boreholes: Radwan6w IG 1, 
Eugeni6w-Korytk6w IG 1, Mniszk6w IG 1, Studzianna IG 2, Nieswin PIG 1 and Opoczno PIG 2. Seven 
spore-poUen assemblages were distinguished and 94 species of microspores from 54 genera as well as 7 ' 
species of Acritarcha from 3 genera were recognized. 

INTRODUCTION 

Palynological studies of the Upper Triassic deposits from north-western margin of 
the Holy Cross Mts were done in 1987-1990. Samples for them were taken from 
boreholes: Radwan6w IG 1, Eugeni6w-Korytk6w IG 1, Mniszk6w IG 1, Studzianna 
IG 2, Nieswin PIG 1 and Opoczno PIG 2 (Fig. 1). 

Main aim of this work was microflora characteristics, distinguishing of spore-pOl
len assemblages and analysis - first time - of palynostratigraphy of the Keuper and 
Rhaetic deposits from mentioned area. Relatively complete scheme of such strati
graphywas prepared (Tab. 2), correlable with palynological zones found in the Upper 
Triassic from north-western Poland by T. Orlowska-Zwolinska (1983, 1985). 

First data about occurrence of Late Triassic miospores in the Holy Cross Mts were 
presented by T. Orlowska-Zwolinska (1972, 1981, 1983). They refered to three bo
reholes: Boza Wola IG 1, Solec 60 and Gacki 1, located in southern and south-western 
part of studied region. Other informations about microplankton foundings ofAcritar
cha group in the Lower Keuper deposits from Bukowie - NE part of the Holy Cross 
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Fig. 1. Location of studied boreholes on the geologicalm<lp of NW margin of the Holy Cross Mts (without 
Quaternary) 

1-Triassic; 2 - Jurassic; 3 - Cretaceous; 4 - Tertiary; 5 - boreholes 

~kalizacja badanych otwor6w wiertniczych na tIe mapy geologicznej odkrytej NW obrzezenia G6r 
Switttokrzyskich 

1 - trias; 2 - jura; 3 - kreda; 4 - trzeciorzttd; 5 - otwory wiertnicze 

Mts - were supplied by K. Rdzanek (1981). Author as a first has done such micro
floristic studies of the Upper Triassic from north-western margin of the Holy Cross 
Mts and their preliminary results were presented in earlier works (A. Fijalkowska, 
1988a, b, 1989, 1991; A. Fijalkowska~ A. Trzepierczyflska, 1990). 

Described miospores were classified according systematics for dispersed spores, 
elaborated by R. Potonie (1956, 1958, 1960, 1966, 1970)~ supplemented and enlarged 
with such works as: R.A. Couper (1958), R.F.A. Clarke (1965), S. Dybova, A. Jachow
icz (1957), W. Klaus (1960, 1964), G. Leschik (1955), J. Lund (1975, 1977), K. Madler 
(1964a, b), T. Orlowska-Zwoliflska (1972, 1983), M. Pautsch (1958, 1971, 1973), B.W. 
Scheuring (1970), E. Schultz (1965, 1966, 1967), G. Warrington (1973, 1978). For 
studies of Acritarcha were used systematics, elaborated by: G. Deflandre (1935, 1937), 
L Deunff (1958), C. Downie, W.A.S. Sarjeant (1963), c. Downie et a1. (1963), A. 
Eisenack (1955,1959), W.R. Evitt.(1963), D. Wall (1965), D. Wall"C. Downie (1963). 

Author thanks Professor H. Zakowa from Panstwowy Instytut Geologiczny -
Oddzial SWitttokrzyski for valuable remarks and advices and Doctor T. Marcinkiewicz 



Palynostratigraphy of the and Rhaetic ... 201 

from Pa1istwowy Instytut Geologiczny for her kindly interest in results of carried 
studies. 

GENERAL CHARACTERISTICS OF STUDIED 
LITHOSTRATIGRAPHICAL COMPLEXES 

TIlE KEUPER LITHOSTRATIGRAPHY 

The Keuper lithostratigraphy from mentioned area was elaborated by H. Jurkie
wicz (H. Jurkiewicz, 1980; H. Jurkiewicz et at, 1973a, b, 1976) and refered to similar 
scheme proposed by A. (1960) and 1. Gajewska (1978) for 
Polish Lowland. H. distinguished the Lower and Upper Keuper, the last 
one included: Boundary Lower Gypsum Beds, Reedy Sandstone and Upper 
Gypsum Beds (Tab. 1). 

The Lower K e u were found in four borehole 
Radwan6w IG 1 - depth m (H. Jurkiewicz, 1980; H. Jurkiewicz et at, 
1976), Studzianna IG 2 - depth: 1574.0-1696.0 m (H. Jurkiewicz et at, 
NieSwin PIG 1-": depth: 887.0-1042.0 m (Z. Kowalczewski ed., 1991) and ......... iJ'-''''~~ ... 'U' 

PIG 2 - depth: 940.3-1059.5 m Kowalczewski ed., 1991, 1992). In their 
part occurred intercalations of dark siltstones, sandy siltstones and 
sandstones. Flora detritus was abundant there. In upper part of Lower 
these deposits transformed into grey-greenish claystones with marly interbeds. In the 
Radwan6w IG 1 borehole some laminae and imprints of gypsum were found. The 
of described complex was series of claystones, 70 m thick. 

The B 0 u n dar y Dolo mit e deposits were documented in three bo
reholes: Eugeni6w-Korytk6w 1G 1 - depth: 314.2-318.2 m but the bottom of series 
was not reached (Z. Kozydra, 1962), Mniszk6w IG 1 - depth: 2516.0-2619.3 m (H. 
Jurkiewiczetal., 1973b) and Opoczno PIG 2-depth: ?930.6-940.3 m. They consisted 
of light-grey dolomites, locally contained fauna remains and intercalated with grey 
dolomitic or siltstones. 

The Lower Gyp sum Bed s deposits were found in five boreholes: 
Eugeni6w-Korytk6w IG 1 depth: ?267.0-314.2 m, Mniszk6w IG 1 depth: 
2372.5-2516.0 m, Studzianna IG 2 - depth: ?1484.2-1574.0 m, Nieswin PIG 1 -
depth: ?750.2--887.0 m, and Opoczno PIG 2 - depth: ?776.8-930.6 m. The bottom 
part of them consisted of dark-grey claystones with thin marl interbeds and of do
lomites with laminae and imprints of gypsum and In part these 
deposits passed into siltstones laminated with claystones or mar]s. 

The R e e d y San d s ton e deposits were noticed in one borehole 
Mniszk6w IG 1 at the depth: 2267.0-2372.5 m. They formed complex of 
light-grey, fine sandstones. In its top occurred siltstones layer with flora remains. In 
other studied boreholes -except th~ Radwan6w IG 1 described deposits 
continuously passed into the Upper Gypsum Beds series. It was difficult to define 
precisely the boundary between them. 
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Table 1 

Stratigraphic position of the microOoristic assemblages, distinguished by author, in lithostratigraphic 
scheme orthe Upper Triassic of NW part of the Holy Cross Mts (scheme after: H. Jurklewic~ 1980; H. 

J urklewicz et aL, 1973a, b; J. Kopik, 1970, 1973; Z. Kozydra, 1962) 

Lithostratigraphy 
Microfloristic assemblages 

I Ila lIb III IV V VI VII 

.... ttl 
8- motley claystone 0.. 
~ 

.~ 
l) 
CI:l 

~ intraformational con-
.... glomerate 

~ 
0 grey-greenish and mot- r.tf ley siltstone and clay-

stone 

motley claystones and 
siltstones 
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Upper dolomitic Z Gypsum Beds green-grey dolomitic 
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~ grey sandy siltstones ~I Lower 
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siltstones -,--
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b ci 
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E - Eugeni6w-Korytk6w IG 1, M - Mniszk6w IG 1, N - Nieswin PIG 1, 0 Opoczno PIG 2, R -
Radwan6w IG 1, S - Studzianna IG 2 
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The U P per Gyp sum Bed s deposits were described from boreholes: 
Mniszk6w IG 1 - depth: 2032.4-2267.0 m, Eugeni6w-Korytk6w IG 1 - depth: 
213.0-?267.0m,StudziannaIG2-depth: 1304.7-?1484.2m, NieswiItPIG I-depth: 
585.0-?750.2m,andOpocznoPIG2-depth:708.0-?776.8m.Atthecomplexbottom 
occurred green~grey dolomitic claystones with thin dolomite interbeds, contained 
gypsum and anhydrite. To the top they transformed into silty deposits but sulphate 
content gradually decreased. In the top of the Eugeni6w-Korytk6w IG 1 profile the 
Cherry-red and motley claystones were noted. 

THE RHAETIC LITHOSTRATIGRAPHY 

. The Rhaetic lithostratigraphy from studied area was elaborated by J. Kopik (1970, 
1973). The Rhaetic deposits were noticed in five boreholes: Eugeni6w-Korytk6w IG 
1-depth: 120.7-231.0 m, Mniszk6w IG 1-depth: 1483.0-2032.4 m, Studzianna IG 
2 - depth: 1081.0-1304.7 m, Nieswiii PIG 1-depth: 380.0-585.0 m, and Opoczno 
PIG 2 - depth: 560.5-708.0 m. In the Eugeni6w-Korytk6w IG 1 borehole these 
deposits began with dark-grey, cherry-red spotted, dolomitic claystones, passing into 
motley claystones with single bivalve shells and fish scales. There occurred fine, several 
dcm thick, interbeds oflimestones. Top of complex consisted of motley claystones with 
fine calcareous sphaerolithes. In other boreholes the Rhaetic series were composed 
of grey-greenish and motley siltstones and claystones with intercalations of light-grey 
sandstones. In the Mniszk6w IG 1 borehole, at the depth 1694.0 m, occurred 1.5 m 
thick bed of intraformational conglomerate. In all studied profiles the deposits of the 
Zagaje Series of Lower Liassic laied on the Rhaetic rocks. 

THE CHARACTERISTIC OF MICROFLORISTIC ASSEMBLAGES 

Author has distinguished within Keuper and Rhaetic deposits seven microfloristic 
assemblages (Tab. 1, 2), basing on such criterions: 

- stratigraphic ranges of described species, particulary their first occurrence; 
- maximum and minimum content of miospores within spectrum; 
- general taxonomic composition of spectrum; 
- occurrence of microplankton from Acritarcha group. 

I ASSEMBLAGE 

This assemblage occurred in the Lower Keuper deposits from four boreholes: 
Radwan6w IG 1 - depth: 152.5 m and 261.5-218.2 m (A. Fijalkowska, 1989; A 
Fijalkowska, A Trzepierczynska, 1990), Studzianna IG 2 - depth: 1641.8-1644.6 m 
(A Fijalkowska, 1988b), Nieswiii PIG 1 depth: 970.3-978.3 m (A. Fijalkowska, 
1991), and Opoczno PIG 2 depth: 1030.3 m. It contained index species Heliosaccus 
dimorphus Madler (PI. III, Fig. 11). The dominant element of the I assemblage was 
pollen grains - 56.9% of all miospores there - among which the most frequent were 
forms possessing two sacci Disaccites, 45.7% of assemblage - of genera: Succinc-
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tisporites and Triadispora. Less numerous were genera: Brachysaccus - with species 
B. neomundanus (Leschik) Madler (PI. IV, Fig. 11) - andAngustisulcites. 

Among grains with one saccus - Monosaccites, 1.3% of assemblage - dominated 
the specimens from species H. dimorphus Madler, but among grains from subturma 
Praecolpates, 9.9% of assemblage specimens of genus Monosulcites. 

Spores consisted 43.1% of all assemblage. Among them dominated taxons from 
subturmaAzonomonoletes - 26.1 % of assemblage. Most frequent genus was Aratris
porites - 23.0% - with species:A. coryliseminis Klaus (PI. III, Fig. 6) andA. scabratus 
Klaus (PI. III, Fig. 13). Less numerous were specimens of species Leschikisporis 
aduncus (Leschik) Potonie (PI. II, Fig. 6). Among spores of subturma AzonotriIetes 
14.0% of assemblage - dominated genus Todisporites with species: T. cinctus (Ma
liavkina) Orlowska-Zwolifiska (Pl. I, Fig. 5) ~nd T. minor Couper (PI. "I, Fig. 1). In 
minor amount occurred there specimens of species: Cyclotriletes granulatus Madler 
(PI. I, Fig. 3) and Microreticulatisporites opacus (Leschik) Klaus (P. II, Fig. 9). 

II ASSEMBLAGE 

The assemblage II was subdivided into two subassemblages: IIa and IIb. 
The sub ass e m b I age I I a was found in deposits of the Boundary Dolomite 

in two boreholes: Eugeni6w-Korytk6w IG 1- depth: 318.2 m, and Opoczno PIG 2 
- depth: 939.8-939.9 m. It differed from subassemhlage lIb, described lower, with 
occurrence of Acritarcha , consisting 10.5% of all spectrum. 

The sub ass e m b I age I I b was documented in lower part of the Lower 
Gypsum Beds in boreholes: Eugeni6w-Korytk6w IG 1-depth: 291.0-314.0 m (A 
Fijalkowska, 1989), Mniszk6w IG 1 - depth: 2464.0 m (A. Fijalkowska, 19880), 
Studzianna IG 2 depth: 1524.0-1527.0 m (A Fijalkowska, 1988b), Nieswifi PIG 1 
- depth: 751.0-873.3 m (A. Fijalkowska, 1991), and Opoczno PIG 2 - depth: 
879.5-884.6 m. There occurred index Porcellispora longdonensis (Clarke) 
Scheuring (PI. II, Fig. 10) and Echinitosporites iliacoides Schulz et Krutzsch (PI. III, 
Fig. 8). The dominant element of this assemblage was pollen grains, consisting 70.9% 
of all miospores. Disaccites content was 59.1 %. Among them dominated specimens of 
genus OvaIpollis 18.3% of assemblage - with species: O. ovalis Krutzsch (PI. IV, 
Fig. 2), O. minimus (Scheuring) Orlowska-Zwolinska (PI. IV, Fig. 4), O. grebeae Klaus 
(PI. IV, Fig. 3). Also genus Triodispora 13.1 % of assemblage - was frequent, with 
species: T. keuperiana Orlowska-Zwolifiska (Pl. IV, Fig. 8) and T. pUcata Klaus (PI. 
IV, Fig. 13). Less numerous were specimens of genera: Minutosaccus - M. p%niei 
Madler (PI. IV, Fig. 9), M. schizeatus Madler (PI. IV, Fig. 10) - and Infemopollenites .. 

Monosaccites - 0.5% of assemblage were represented mainly by species 
Accinctisporites ligatus Leschik (PI. III, Fig. 9). Among Azonales 4.3% of assemb
lage - dominated taxons of genera: Paracirculina and Duplicisporites. Among Prae
col pates - 7.0% of assemblage - prevailed specimens of genera: Eucommiidites and 
Cycadopides. 

Spores consisted 29.1% of all spectrum. There dominated species of subturma 
Azonomonoletes -14.7% of assemblage - belonged to genus Aratrisporites. Among 
Azonotriletes, consisting 6.3% of all miospores, prevailed specimens of genus Todis-
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Stratigraphic position of sporomorphs in the Upper Triassic 
deposits from NW border of the HolyCross Mountains 
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C H RON 0 S T RAT I G RAP H Y 

LIT 0 S T RAT I G RAP H Y 

(after H. Jurkiewicz, 1980; H. Jurkiewicz et al., 
1973a, 1973 h, 1976; J . Kopik, 1970, 1973) 

PALYNOLOGICAL ZONES AND SUB ZONES 
(after T . Orlowska-Zwolinska, 1985) 

SPORE-POLLEN ASSEMBLAGES 

Cyo~oi;:t'itete8 g:f'anulatus M!l.dler 
HeZiosaccus dimorphus Meldler 
Miaroretiaulatisporites opaaus (Leschik) Klaus 
AaainatispoY'ites Zigatus Leschik 
Infernopolleniue sulaatus Pautsch 
Platysacaus cf . niger Meldler 
Lophotriletes triplanus Meldler 
Verl'ucosispoY'ites marginatu8 (Mil.dler) Orlowska-Zwolinska 
Ve1'1'Ucosisporites morulae Visscher 
Converruaosisporites cf . aonferteornatus Pauts.ch 
Aratrisporites crassiteatatus Reinhardt 
Angustisulcites klausi Freudenthal 
Leschikisporis adunaus (Leschik) Potonie 
Protohaploxypinus sp. 
Striatoabietites aytugii Visscher 
Triadispora crassa Klaus 
Minutosaccus potoniei Meldler 
Minutosaccus graciZis Scheuring 
Minutosaccus schizeatus Mil.dler 
Verruaosisporites pseudomorulae Visscher 
KMnlselisporites sp. 
A1'atrispo1'ites aoryliseminis Klaus 
A1'atrisporites granulatus (Klaus) Playford et Dettmann 
Aratrisporites paraspil'WtJus Klaus 
Aratrisporites fimbriatus (Klaus) Playford et Dettmann 
Aratrisporites saabrai:;us Klaus 
Aratrisporites paenulatus Playford et Dettmann 
Succinatisporites grandior Leschik sensu Mil.dler 
Striatoabietites baZmei Klaus 
Lunatisporites alatus (Klaus) Fij alkowska 
Triad-ispora plieata Klaus 
FaZaisporites sp . 
CaZamospora tener (Leschik) M1!dler 
Anapiaulatisporites teZephorus (Pautsch) Klaus 
Brachysaecus neomundanus (Leschik) Mil.dler 
Alisporites toralis (Leschik) Clarke 
Carnispo1'ites cf. ,.=ieus (Klaus) ~!il.dler 
Todisporites cinatus (Maliavkina) Orlowska-Zwolinska 
TodispoI·ites minor Couper 
Cyaadopiu sp. 
Lunatispori.us noviauZensis (Leschik) Scheuring 
Corrugat1:ttpc'l'ites saanicu8 Nilsson 
Conosmunc!aaidites othInari Klaus 
Triadispcrra. ~tabilis Scheuring 
Aratrispo~us fZexibitis Playford et Dettmann 
Labiisp01-it a triassicus Orlowska-Zwolinska 
PinuspoZ t..J'lites sp. 
Monosulaites perforatus Mil.dler 
EchinitospoI'ites iliaaoides Schulz et Krutzsch 
Triadispora delicata Orlowska-Zwolinska 
Praecirculina granifer (Leschik) Klaus 
Paracipaulina maZjavkinae Klaus 
Sphagnumsporites sp. 
ApiculatispoY'is paY'vispinosus (Leschik) Schulz 
Camarozonosporites secatus (Leschik) Fijalkowska 
EUipsovelatisporites plicatus Klaus 
Apiaulatisporites parvispinosus (Leschik) Schulz 
Euaommiidites microgranuZatus Scheuring 
PorceUispora longdonensis (Clarke) Scheuring 
Tl·iadispora cf. boZchii Scheuring 
Triadispora keuperiana Orlowska-Zwolinska 
Duplicisporites granulatus (Leschik) Klaus 
OValipoUis Zunzensis Klaus 
OVaUvoUis minimus (Scheuring) Orlowska-Zwolinska 
OVali'poHis breviformis Krutzsch 
EnzonaZasporites vigens Leschik 
EnzcmalaspoI·ites manife8tus (Leschik) Schulz 
OvalipoUis ovaUis Krutzsch 
MonosuZoites minimus Cookson 
ClassopoUis cla..oi.des (Pflug) Pocock et Jansonius 
Podoaarpites sp . 
Triadispora suspeata Scheuring 
ParaiUinites vanus Scheuring 
Navesisporites lubricus Orlowska-Zwolinska 
ParacircuZina cf. tenebrosa Scheuring 
Verrucosisporites cf. contaatus Clarke 
AuZispopites astigmoBuB (Leschik) Klaus 
Triadispora farcata Klaus 
MonosuZa£tes punatatus Orlowska-Zwolinska 
Triadispora ver1'Ucata (Schulz) Scheuring 
Verrucosisporites redaatus Orlowska-Zwolinska 
OvaUpoUis greroe Klaus 
Cedripites sp . 
DensospoY'ites aavernatus Orlowska-Zwolinska 
HeliospoY'ites aUmarkensis Schulz 
OvaZipoUis rarus Klaus 
Lycopodiwnsporites keuperi Nilsson 
Carnisporites ornatus Mll.dler 
Chasmatospopites apertu8 (Rogalska) Nilsson 
Carnisporites granuZatus Schulz 
Cyathidites minor Couper 
Ca'flarozonaspoY'ites rudis (Leschik) Klaus 
Equisetwnsporites sp . 
Coniopteris s p • 
GZeiaheniidites senoriiaus (Ross) Skarby 
Cingu'Uzonates sp. 
Granuloperculatipollis rudisVenkatachala et Goczan 
CorolUna zl.JoUnskai Lund 
CoroUina meyeriana (Klaus) Venkatachala et Goczan 
Lunatisporites rhaeticus (Schulz) Fi j alkowska 
Foveolatitriletes sp. 
Densosporites cf. r us (Reinhardt) Schulz 
Nevesisporites limatulus Playford et Dettmann 
Osmundaaidi tes sp. 
Riacisporites tube1'culai:;us Lundblad 
Cyathidites australis Couper 
DictyophyUidites mortoni (de Jersey) Playford et Dettmann 
AcanthotriZetes va1'ius Nilsson 
Trachyspo1'ites fuscus Nilsson 
Lycopodiwnsporites retiauZwnsporites (Rouse) Dettmann 
Lycopodiwnsporites semimuris Danze-Corsin et Laveine 
Lyaopodiwnsporites annotinwn (Linn.) Fijalkowska 
Lycopodiwnsporites cf . gristhopensis Couper 
MapattispoY'ites scabpatuB Couper 
Podozamites sp . 
Chasmatosporites rimatus Nilsson 
Concavisporites juriensis Balme 
Concavisporites junctum (Kara-Murza) Semenova 

Baltisphaeridiwn longispinosum (Eisenack) Eisenack 
BaUisphaeridiwn ac-iaulatwn Orlowska-Zwolinska 
Baltisphae:r>idiwn dehilispinwn Wall et Downie 
Michrystridiwn recuI'Vatwn Valensi 
Michrystridiwn inconspiauwn (Deflandre) Deflandre 
Veryha:chiwn reductwn (Deflandre) Jekhowsky 
Veryhachiwn hyaloderrrrwn (Cookson) Schaar schmidt 
Leiosphaeridia sp. 
Tasmanites sp . 

Frequency of sporomorph occurrence: a - ocasionally, b - less than 5% , c - 5-15%, d - over 15% 

B. Dol. - Boundary Dolomite, R. San . - Reedy Sandstone 
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porites. Less numerous was genus Verrucosisporites with species: V. morulae Klaus (PI. 
II, Fig. 1) and V. cf. contactus Clarke (PI. II, Fig. 2). 

III ASSEMBLAGE 

The III assemblage was found in upper part of the Lower Gypsum Beds in two 
boreholes: Eugeni6w-Korytk6w IG I-depth: 272.0-272.3 m (A Fijalkowska, 1989) 
and Mniszk6w IG I-depth: 2425.5-2427.0 m (A. Fijalkowska, 1988a). Except ofP. 
longdonensis (Clarke) Scheuring occurred there the second index species: Triadispora 
verrucata (Schulz) Scheuring (PI. IV, Fig. 12). Content of pollen grains in this 
assemblage was 55.0%. There prevailed Disaccites - 37.3% - among which, similary 
as in II assemblage, dominated specimens of genera: Ovalipollis - 15.5% of spectrum 
- and Triadispora - 5.5%. Relatively frequent was genus Minutosaccus. The rest of 
grains occurred in amount similar as in II assemblage. 

Spores consisted 45.0% of the assemblage and they represented mainly genus 
Aratrisporites. 

IV ASSEMBLAGE 

The IV assemblage was documented in deposits of Reedy Sandstone only in one 
borehole Mniszk6w IG 1 at the depth 232.0 m (A. Fijalkowska, 1988a). It contained 
index species Aulisporites astigmosus (Leschik) Klaus (PI. I, Fig. 9). Content of ponen 
grains in the assemblage was 55.2%. There prevailed Disaccites - 33.6% of spectrum 
- belonging mainly to genera: Lunatisporites, Stratoabietites and Triadispora. Less 
numerous were Azonaletes - 4.2% of assemblage - with Equisetosporites 
and Praecolpates (11.2%). 

Spores consisted 44.8% of spectrum. Among them dominated specimens of Azon-
omonoletes 19.6% of assemblage - from species Leschikisporis aduncus (Leschik) 
Potonie. Genus Aratrisporites was numerous. Among Azonotriletes 15.4% pre-'" 
vailed taxons of genus Calamospora. Less numerous were specimens of genera; 
Anapiculatisporites and Todisporites. Within subturmaAuritotriletes - 9.8% of 
trum -dominated specimens of genus Carnisporites: C. granulatus Schulz (PI. III, 
3), C. omatus Madler (PI. III, Fig. 1) and C. cf. mesozoicus (Klaus) Madler (PI. III, Fig. 
2). 

V ASSEMBLAGE 

The V assemblage was found in the Upper Gypsum Beds in boreholes: Eugeni6w
Korytk6w IG 1 - depth: 218.4-221.5 m (A Fijalkowska, 1989), Mniszk6w IG 1 -
depth: 2086.4 m (A. Fija lkowska, 1988a), Nie~win PIG 1 - depth: 605.5 m (A. 
Fijalkowska, 1991), and Opoczno PIG 2 - depth: 771.2-775.5 m. Its quantitative and 
taxonomic composition was impoverished. There dominated pollen grains of genus 
Corollina with index species C. meyeriana (Klaus) Venkatachala et G6czan (PI. V, 
Fig. 1). Less numerous were specimens of genera: Ovaiipollis, Enzonalasporites and 
Monosulcites which could suggest the Subzone a from lower part of C. meyeriana Zone, 
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distinguished by T. Orlowska-Zwolinska in the Upper Gypsum Beds. That opinion 
was confirmed with lithological characteristics of deposit. 

VI ASSEMBLAGE 

The VI assemblage was documented in the Rhaetic deposits in two boreholes: 
Eugeni6w.Korytk6w IG I-depth: 195.0-196.0 m (A. Fijalkowska, 1989) and 
no PIG 2 - depth: 578.8 m. It contained the index species C. meyeriana 
Venkatachala et G6czan. Pollen grains content was 81.2% of all aSSem[)la,~e. L ""'''UI''''

Disaccites - 36.7% of spectrum - dominated specimens of genus UV'{UlJOOlliS. 

quent were specimens of genera: Pinuspollenites and Triadispora. Among Azonaletes 
- 3.0% of assemblage prevailed taxons of genus Corollina: C. meyeriana (Klaus) 
Venkatachala et G6czan, C. zwolinskai Lund (PI. IV, Fig. 7) and Granuloperculatipol
lis. Relatively numerous were grains of Praecolpates - 23.0% of assemblage -
belonged mainly to Monosulcites. 

Spores consisted There dominated specimens of Todis-
porites and LV(':OlJOG1Um!SOl:mtles 

Described aSS,ernIIJH1,ge lJe10nl~ea to Subzone b from C. distin-
guished by T. within Drawno Beds, Jarkowo Beds and lower part 
of Zbqszynek Beds 

VII ASSEMBLAGE 

The VII assemblage was noticed only in one borehole Studzianna IG 2 at the depth 
1108.0-1123.0 m (A. Fijalkowska, 1988b). It was poor. There dominated 
66.0% of spectrum from subturma Azonotriletes, to genera: Cyathidites, 
Concavisporites, Todisporites and Lycopodiumsporites. pollen 34.0% 
of assemblage- prevailed Disaccites -18.7% - from Pinuspollenites. Plicates 
consisted 12.0% of all assemblage. Frequent were Monosul-
cites and Cycadopites. 

CONCLUSIONS 

This work was ~he first detail study of palynostratigraphy of the Upper Triassic 
deposits from NW of the Holy Cross Mts. on the stratigraphic ranges 
of miospores and their quantitative content within seven microfloristic as-
semblages were distinguished within Keuper and Rhaetic series. 

The I assemblage represented upper part of Helisaccus rtin'\nrnhl1<:' Zone. The II 
assemblage included two subassemblages: Ila and to Echinitosporites 
iliacoides Subzone from Porcellispora longdonensis Zone. The III assemblage be-
longed to Triadispora verrucata Subzone from of P. longdonensis Zone. 
The IV assemblages was refered to Aulisporites Zone. The V one repre-
sented the Subzone a from Corollina meyeriana Zone the VI - Su bzone b of the 



Palynostratigraphy of the Keuper and Rhaetic ... 

same zone. The VII assemblage could be correlated with 
Zone. 
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tuberculatus 

ComJ>arlson of assemblages found in the Cross Mts with the other ones, 
described from other of Poland by T. Oriowska-Zwolinska (1983), do-
cumented similarity to micro flora from NE of the Silesian Coal 
Basin. Within the Lower Gypsum Beds was found the to Porcel· 
lispora longdonensis Zone of very similar taxonomic composition to subassemblage 
lIb, described here by author. Also the spectrum from the Reedy Sandstone indicated 
high similarity to the assemblage IV from the Holy Cross Mts, high content of 
miospores from Ovalipollis and Aratrisporites. More "'.F..UU'L ........ J .. ~ q'uarltltaW/e 
differences were visible in the early Rhaetic assemblages (Subzone b from Corollina 
meyeriana Zone) because on the Upper Silesian area prevailed of ,geller,a: 
Corollina and Classopollis. 

Considerable analogies were noted in comparison of the I from the 
Holy Cross Mts with the spectrum, described by M. Pautsch (1971, from the 
Lower Keuper deposits of the Carpathian Foreland. The characteristic feature of the 
last one was occurrence of microplankton in form of species Acritar
cha of the same age were known in the Holy Cross Mts only in north-eastern of 
this region (K. Rdzanek, 

T. Orlowska-Zwolitiska .n.<> ... 1"tlr,.<>n 

of the Lower with varied species composition, similar as was in the I 
Cross Mts. Second spectrum, found in the upper part of the 

resemlblf~(f the III assemblage. Also the assemblages, dist,in
guished within the Sandstone, had similar taxonomic composition. More 
significant differences were visible in younger assemblages of early and late Rhaetic 
age (SUbzone b of Corollina meyeriana Zone and Riccisporites tuberculatus 
because the micro flora from NW Poland had more taxons. 

Relatively most differences wttre noticed during correlation of assemb-
lages from the Holy Mts and north-eastern Poland, where individual SP(~ctJ:a 
were more rich and the Upper Rhaetic deposits were good pallyn~[)10~lCall' 

documented. Such differences resulted from other basin development 
Triassic, when area of the Holy Cross Mts was more marginal zone. 

Translated by Grzegorz Czapows!d 

Oddzial Swi~tokrzyski 
Panstwowego Instytutu Gec)iogiczIllego 
Kielce, ul. Zgoda 21 
Received: 29.01.1992 
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PALINOSTRAITGRAFIA KAJPRU I REITKU W NW OBRZEZENIU 
aOR SWIF;TOKRZYSKICH 

Streszczenie 

W pracy przedstawiono wyniki badan mikrofiory Z osad6w kajpru i retyku p6tnocno-zachQdniego 
obrzeienia G6r SWiettokrzyskich. Material do badan pochodzH z szesciu otwor6w wiertniczych. Wyr6iniono 
7 zespoi6w sporowo-pylkowych. 

Zesp6t I, reprezentuj'lCY lOnet Heliosaccus dimorphus, zidentyfikowano w skalach dolnego kajpru. 
Zesp61 II obejmuje podzesp61 IIa na\eZqCY do niiszej czetsci podlOny Echinilosporites iliacoides wchodzllcej 
w sklad lOny Porcellispora longdonensis. k16ry lOstal wydzielony W osadach dolomitu granicznego, oraz 
podzesp61 lIb korelowanyz wyisz<} czetsci<} podlOny E. iliacoides, stwierdlOnyw nizszej czetsci dolnych warstw 
gipsowych. Zesp6lllI naleiy do podlOny Triadispora verrucata lOny P .Iongdonensis i lOsla! zidentyfikowany 
wwyiszcj cz((sci dolnych warstw gipsowych. Zesp6t IV, naieillCY do lOny Aulisporiaes ast igmosus, wyr6znio
now piaskowcu trzcinowym. Zesp61 V reprezentuje podzontt a lOny Corollina meyeriana i lOstal stwierdlOny 
w g6mychwarstwach gipsowych. Zesp6t VI, charakteryzuj<}cy podlOnt( b lOny C. meyeriana, zidentyfikowa
no w utworach dolnego retyku. Zesp6t VII prawdopodobnie naleiy do lOny Riccisporites tuberculatus 
wyr6znianej w osadach g6rnego retyku. 

Og61em oznaczono 94 gatunki miospor naleZ<}ce do 54 rodzaj6w oraz 7 gatunk6w Acritarcha reprezen
tuj<}cych 3 rodzaje. 
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PLATE I 

Fig. 1. Todisporiles minor Couper 
Mniszkdw IG 1 borehole, depth 2320.0 m; Upper 
Otw6r wiert. Mniszkdw fG I, 2320,0 m; 
Fig. 2. Cyalhidites minor 

(Reedy Sandslone) 
(pilISk(lWi,ec Irzcinowy) 

Eugenidw-Korytkdw fG 1 borehole, depth 195.0-196.0 m; Lower Rhaetic 
Otw6rwiert. Eugenidw-Korytk6w IG 1, glc;b. 195,0-196,0 m; dolny retyt 

Fig. 3. CyclotriieJes gtanulalu.s .Miidler 
Radwandw IG 1 borehole, depth 216.5 m; Lower 
Ol~rwiert. Radwan6w IG I, gI~b. 216,5 m; dolny 
Fig. 4. Gleicheniidilessenonicus (Ross) Skamy 
Studzianna IG 2 borehole, depth 1123.0 m; 1Upper Rhaelic 
Otw6r wiert. Studzianna fG 2, gllib. 1123,0 m; cetyl< 
Fig. S. (Maljavkina) Ortowllka·Zwolirtska 
Radwandw IG 1 borehole, depth 216.5 m; Lower 
Otw6rwiert. Radwan6w IG 1, gllib. 216,5 m; 
Fig. 6. Balme 
Studzianna lG 2 borehole, depth 1108.0 m; Rhaclic 

Olw6r wier!. Studzianna IG 2, git,b. 1108,0 m; 196my retyk 

Fig. 7. Ca/amospora lener (Leschik) de Jersey 
Eugenidw-Korytk6w IG 1 borehole, depth 318.2 m, Upper Keuper (Border Dolomite) 

Otw6r wiert. Eugenidw-Korytk6w IG 1, g!t;b. 318,2 m; g6my kajper graniClny) 
8. ApicuJadsporires pOTVispiliosus (Leschik) SchulZ 

Studzianna lG 2 borehole, depth 1524.0 m; Keuper (Lower Gypsum Beds) 
Otw6rwiert. Studzianna IG 2, gt~b. 1524,0 m; g6my kajper (dolne warslwy'gipsowe) 
Fig. 9. Aulisporites asligmoms (Leschik) Klaus 
Mniszkdw IG 1 borehole. depth 2320.0 m; Keuper (Reedy Sarldslion,e) 
Otw6rwiert. Mniszkdw IG 1, glf(b. 2320,0 m; g6my kajper (piaskowiec Irzcinowy) 

Fig. 10. australis Couper 
Eugeni6w-Korytk6w IG 1 borehole, deplh 19S.0-196.0 m; Lower Rhaelic 
OIw6rwiert. Eugeni6w-Korytkdw IG 1, glt;b. 195,0-196.0 m; dolny relyk 

11. Dicl}'opllyllidites lnortoni Jersey) Playford et Dellman 
Studzianna IG 2 borehole. depth 1123.0 m; ?Upper Rhaelic 
OIw6rwiert. Studziaima IG 2, glt;b. 1123,0 m; ?g6my relylt 
Fig. 12. Converrucosisporites Paulsch 

Mniszk6w IG 1 borehole, depth 2464.0 m; Upper Keuper 

Otw6rwiert. Mniszkdw IG I, glt;b. 2464,0 m; g6my kajper 

Figs 1-12 enl. x 1000 
Fig. 1-12 pow. 1000 x 
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Fig. 1. Verrucosisporiles morulae Klaus 

Eugeni6w-Korytk6w 10 1 borehole, depth 318.2 m; Upper Keuper (Border Dolomite) 
Otw6r wiert. Eugeni6w-Korytk6w 10 1, glC;b. 318,2 m; g6my kajper (dolomit graniczny) 

Fig. 2. VerrucoSisporiles cr. comaerus Clarke 

Eugeni6w-Korylk6w 10 1 borehole, depth 272.3 m; Upper Keuper (Lower Oypsum Beds) 

Olw6r wiert. Eugeni6w-Korylk6w 10 I, glC;b. 272,3 m; g6rny kajper (dolne warslwy gipsowe) 

Fig. 3. Lycopodiumsporites cf. grislliorpellSis Couper 
Sludzianna 10 2 borehole, depth 11 08.0 m; ?Upper Rhaetic 

Otw6rwiert. Srudzianna 102, glc;b. 1108,0 m; ?g6rny relyk 

Fig. 4. Acamhotriletes varius Nilsson 

Studzianna IG 2 borehole, depth 1108.0 m; ?Upper Rhaelic 
Otw6rwiert. Studzianna IG 2, glC;b. l1OS,O m; ?g6rny relyk 

Fig. 5. Lophotrileles tripltmUS Madler 
Engeni6w-Korytk6w IG 1 borehole, deplh 291.0 m, Upper Keuper (Lower Gypsum Beds) 
Olw6r wiert. Eugeni6w-Korylk:6w IG 1, glC;b. 291,0 m; g6rny kajper (dolne warslwy gipsowe) 
Fig. 6. Leschikisporis adullcw (Leschik) Poloni~ 
Studzianna IG 2 borehole, depth 1641.0 m; Lower Keuper 

Otw6rwiert. Swdzianna IG 2, gh,b. 1641,0 m; dolny kajper 
Fig. 7.AlIOpiculatisporiles lelephoms (Pautsch) Klaus 

Mniszk:6w IG 1 borehole, depth 2320.0 m; Upper Keuper (Reed Sandstone) 

Olw6rwiert. Mniszk6w IG 1, glC;b. 2320,0 m; g6rny kajper (piaskowiec Irzcinowy) 
Fig. 8. Trachysporiles fuscus Nilsson 
Studzianna IG 2 borehole, deplh 1108.0 m; ?Upper Rhaelic 

Otw6r wiert. Studzianna IG 2, glC;b. 1108,0 m; ?g6my retyk 

Fig. 9. Microreliculalisporiles opacus (Leschik:) Klaus 
Radwan6w IG 1 borehole, depth 216.5 m; Lower Keuper 

Otw6rwiert. Radwan6w IG I, glC;b. 216,5 m; dolny kajper 

Fig. 10. Porcellispora longdonensis (Clarke) Scheuring 
Eugeni6w-Korylk6w IG 1 borehole, deplh 291.0 m; Upper Keuper (Lower Gypsum Beds) 

Otw6rwierl. Eugeni6w-Korylk6w IG I, glttb. 291,0 m; g6my ~jper (dolne warslwy gipsowe) 

Figs 1-10 en!. x 1000 
Fig. 1-10 pow. 1000 x 
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1. Camisporires omorus Madler 
Mniszk6Yv 101 borehole, depth 2320.0 m; Upper (Reedy Sandstone) 
Otw6rwiert. Mniszk6w IG 1, gll(b. 2320,0 m; g6rny kajper (piaskowiec Irzcinowy) 

2. cf.l11QQzOicus (Klaus) Miidler 
Mniszk6Yv 10 1 borehole, depth 2320.0 m; 
Otw6rwiert. Mniszk6Yv IG 1. glI(b. 2320,0 m; 

3. Schulz 
Mniszk6Yv IG 1 borehole, depth 2320.0 m; 
Otw6rwiert. Mniszk6Yv IO 1, gll(b. 2320,0 m; 

4. Heliosporilcs almwrkmsis Schulz 
Studzianna fG 2 borehole, depth 1123.0 m; 

(Reedy Sandstone) 
(pillSkclWic~ Irzcinowy) 

Otw6rwiert. Sludzianna IG 2, gteib. 1123,0 m; relyk 
5. Dmsosporiles cavemarus Orlowska-Zwoliltska 

Eugeni6Yv-Korytk6Yv IG 1 borehole, depth 195.0-1 %.0 m; Lower Rhaetic 
Otw6rwiert. Eugeni6Yv-Korylk6Yv IG 1, gt.;b. 195,0-196,0 m; dolny relyk 
Fig.6. Aratrisporiles coryliseminis Klaus 
SllIdzianna IG 2 borehole, deplh 2641.8 m; Lower 
Otw6rwiert. Studzianna IG 2, gl~b. 2641,8 m; dolny kajper 

7. CamerOSPOrilCS secarus (Leschik) nov. comb. 
EUI~enii6w··Korytl'6w lO 1 borehole, depth 291.0 m; Keuper (Lower GYPSUIll 
Otw6rwiert. Eugeniow-Korytkow lG I, 291,0 m; kajper (dolne warslWY gipsowe) 

8. Echinitosporiles iJiacoides Schulz et Krulzsch 

EUllenii6w··KoiY\.I~6w iG 1 borehole, 291.0 m; Upper (Lower Gypsum 
Olw6r wiert. EG 1, gb.;b. 291,0 m; g6rny warslwy gipsowe) 

9. Accmctisporiles ligarus Leschik 
Radwan6Yv lO 1 borehole, depth 216.5 m; Lower 
Otw6rwierL Radwan6w IG I, gl~b. 216,5 m; dolny kajper 

10. Aratrisporites granularus (Klaus) el Dellman 
Eugeni6Yv-Korytk6w 10 1 borehole, depth 291.0 m; Upper Keuper (Lower Gypsum 
Otw6rwiert. Eugeni6w-Korytk6w ro I, 291,0 m; g6rny kajper (dolne warstwy gipsowe) 

11. Hdiosaccus dimorphus Miidler 
Radwan6Yv IG 1 borehole, depth 218.2 m; Lower 
Otw6rwien. Radwan6w fO I, gl,<b. 218,2 m; dolny kajper 

12. Enwllalosporiles mallifesrus Leschik 
Eugeni6w-Korytk6w 10 1 borehole, depth 218:4 m; Upper Keuper (Upper GYPSUIll 
Otw6r wiert. Eugeni6w-Korytk6w to I, 218,4 m; kajper (g6rne wars\wy 

NtI'trisZWril'es sc'olmrlrus Klaus 
Mniszk6w IG 1 borehole, depth 2425.S 
Otw6r wien. Mniszk6w fG 1, gl~b. 

1-13 enl. x 1000 
1-13 pow. 1000 x 

Keuper (Lower Gypsum 
(dolne warslwy gipsowe) 
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Fig. 1. OvaJipollis rams· KIa us 
Siudzianna IG 2 borehole, depth 1108.0 m; ?Upper Rhaelic 
Otw6r wiert. Studzianna IG 2, glC;b. 1108,0 m; ?g6rnx relyk 
Fig. 2. Ovalipollis ovam Krulzsch 
Eugeni6w-Korytk6w IG 1 borehole, depth 291.0 m; Upper Keuper (Lower Gypsum Beds) 
Otw6r wiert. Eugeni6w-Korylk6w IG I, glC;b. 291,0 m; g6rny kajper (dolne warslwy gipsowe) 
Fig. 3. Ova/ipollis grebeae Klaus 
Eugeni6w-Kotytli:6w IG 1 borehole, depth 291.0 m; Upper Keuper (Lower Gypsum Beds) 
Otw6rwierl. Eugeni6w-Korylk6w IG 1, glC;h. 291,0 m; g6rny kajper (dolnc warstwy gipsowe) 

Fig. 4. Ova/ipollis minimus (Scheuring) Orlowska-Zwolirtska 
Mniszk6w IG I.borehole, depth 2425.0 m; Upper Keuper (Lower Gypsum Beds) 
Otw6rwiert. Mniszli:6w IG 1, glC;b. 2425,0 m; g6rny kajper (dolne warstwy gipsowe) 
Fig. 5. Striatoabietites ba/me; Klaus • 

Mniszk6w IG 1 borehole, depth 2464.0 m; Upper Keuper (Lower Gypsum Bcds) 
Olw6r wiert. Mniszk6w IG I, glt;b. 2464,0 m; g6rny kajper (dolne warslwy gipsowe) 
Fig. 6. Lunatisporites rhaeticus (Schulz) nov. comb. 
Studzianna IG 2 borehole, depth 1108.0 m; ?Upper Rhaetic 
Otw6r wiert. Sludzianna IG 2, glC;h. 1108,0 m; ?g6rny retyk 
Fig. 7. Corollilla zwoliJrslwi Lund 

Eugeni6w-Korytk6w IG 1 borehole, depth 218.4 m; Upper Keuper (Upper GYPS!Jm Beds) 
Otw6r wiert. Eugeni6w-Korytk6w IG 1, glC;b. 218,4 m; g6rny kajper (g6rne warstwy gipsowe) 
Fig. 8. Trit1dispora keuperiana Orlowska-Zwolillska 
Eugeni6w-Korylk6w IG 1 borehole, depth 318.2 m; Upper Keuper (Boundary Dolomite) 

Olw6r wiert. Eugeni6w-Korylk6w IG I, glt;b. 318,2 m; g6rny kajper (dolomil graniczny) 
Fig. 9. MinUlosaccus potolliei Miidler 
Eugeni6w-Korylk6w IG 1 borehole, depth 318.2 m; Upper Keuper (Boundary Dolomite) 
Otw6rwiert. Eugeni6w-Korytk6w IG 1, glC;b. 318,2 m; g6rny kajper (dolomit graniczny) 
Fig. 10. MinUlosaccus schizealUS Miidler 
Radwan6w IG 1 borehole, depth 216.5 m; Lower Keuper 
Otw6rwiert. Radwan6w IG 1, ghih. 216,5 m; dolny kajper 
Fig. 11. Brac/iysaccus neomulldanus (Leschik) Mlidler 
Radwan6w IG 1 borehole, deplh 152.5 m; Lower Keuper 
Olw6r wiert. Radwan6w IG 1, glC;b. 152,5 m; dolny kajper 
Fig. 12. Trit1dispora verruca/a (Schulz) Scheuring _ 
Eugeni6w-Korytk6w IG 1 borehole, depth 272.0 m; Upper Keuper (Lower Gypsum Beds) 

Otw6r wiert. Eugeni6w-Korytk6w IG 1, glC;b. 272,0 m; g6rny kajper (dolne warstwy gipsowe) 
Fig. 13. Triadispora plicaro Klaus . 

Mniszk6w IG 1 borehole, depth 2464.0 m; Upper Keuper (Lower GypsUll1 Beds) 
Olw6r wier!. Mniszk6w IG 1, glC;b. 2464,0 m; g6rny kajper (dolne warstwy gipsowe) 

Figs 1-13 enl. x 1000 
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1. CoroOinlJ meyeriana (Klaus) Venkatachala el G6czJin 
Mniszk6w IG 1 borehole. depth 2086.4 m; Keuper (Upper 

Otw6r wien. Mniszk6w IG 1. 2086.4 mt g6my kajper (gome warslwy Iii.!''''' •• '', 
2. Clossopollis classoides (Pflug) Pocock et Jansonius 

Studzianna IG 2 borehole. depth 1123.0 m; ?Upper Rhaetic 
Otw6r wien. Siudzianna IG 2, gl~b. 1123,0 m; ?g6my relyk 

3. Monosulciles minimur Cookson et 
Siudzianna ]G 2 borehole, deplh 1108.0 m; ?Upper Rhaelic 
Otw6r wien. Sludzianna IG 2, gl«b. 1108,0 m; ?g6my retyk 

4. Parocircuiina ma/javkilloe Klaus 
Studzianna IG 2 borehole. depth 1527.0 m; Upper Keuper (Lower Gypsum 
Olw6r wien. Sludzianna IG 2. 1527.0 m; g6my kajper (dolne warslwy 

5. Praecirculina grallifer Klaus 
Studzianna IG 2 borehole, depth 1524.0 m; Keuper (Lower 
Olw6rwien. Sludzianna IG 2, glC;b. 1524.0 m; g6my kajper (dolne warslwy Iii.!'''''' .... , 

6. Riccisporites fUberculQlUs Lundblad 
Studzianna IG 2 borehole. depth 1123.0 m; ?Upper Rhaelic 
Olw6r wien. Sludzianna IG 2, gl<;b. 1123,0 m; ?g6my relyk 

7. MOlloslliciles puneratus Orlowska·Zwolinska 
Eugeni6w-Korylk6w IG 1 borehole, 195.0-196.0 m; Lower Rhlle!ic 

Olw6rwien. Eugeni6w.Korytk6w IG I, gl~b. 195,0-196,0 m; dolny relyk 
8. ChasmalOSporiles apcrarus Nilsson 

Siudzianna IG 2 borehole, depth 1123.0 m; ?Upper Rhaelic 
Otw6r wien. Siudzianna IG 2, 1123,0 m; ?g6my retyk 

9. Duplieisporile$ granulatus Klaus 
Mniszk6w IG 1 borehole, 2425.5 m; Upper Keuper 
Otw6r wier!. Mniszk6w IG I. gJlfb. 2425.5 m; g6my kajper (dolne warslwy 2ipso\ve) 

10. BIJ/lisphaeridium adell/arum Orlowska-Zwolitiska 
Ellgeni6w-Korytk6w IG 1 borehole, 318.2 m; Upper Keuper Dolomite) 
Otw6rwien. Eugcni6w-Korylk6w IG 1. gic;b. 318.2 m; g6my (do)omil graniczny) 

11. BallisphaeridiwlIlougispillum (Eiscn3ck) Eisen3ck 
Eugeni6w-Korytk6w IG 1 318.2 m; Upper Keuper Dolomite) 

Otw6rwien. Eugeni6w-Korytk6w IG 1, gh;b. 318,2 m; g6my kajper (dolomil graniczny) 
12. Veryhachium redllcfUm (Deul'll'!) Jekhowsl.:y 

OpOCl~no PIG 2 borehole, depth 939.8-939.9 m: Upper Keuper Dolomite) 
Otw6r wien. Opoczno PIG 2, 939,8-939.9 m; g6my kajper (dolomil graniczny) 

13. Micllryslridium reCUI'I'QfUm Valensi 
OP<lCZflO prG 2 borehole, depth 939.8-939.9 m; Upper Keuper (Bcounclary Dolomiile) 

Otworwien. Opoczno PIG 2, gll.b. 939.8-939,9 m; g6my kajper (dolomil gn.IlI<:''''Y J 

14. Eueommiidiles microgranulatus Scheuring 
Eugcni6w-Korylk6w IG 1 borehole, depth 291.0 m; Upper Keuper Beds) 
OIW6r wiert. Eugeni6w-Korylk6w 10 1. gl<;b. 291,0 m; g6my kajper 

15. Ballisphacridillln debilispirlllm Wall el Downie 
OIlOClmo PIG 2 borehole, depth 939.8-939.9 m; Upper Keuper (Boundary DolOmite) 

OIw6rwien. Opoczno P.IG 2. 939,8-939,9 m; g6my kajper (dolomil 
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