
Geological Quarterly, Vol. 38. No.4, \994. p. 727-738 

Eltbietn GAZDZICKA 

Middle Eocene calcareous nannofossils from the Roztocze 
region (SE Poland) - their biostratigraphic 

and palaeogeographic significance 

A biostratigrnphic study of the Palaeogene deposits from the Roztocze region (south-eastern Poland) was carried 
out using calcareous nannoplankton. The glauconitic sands overlying the Upper Cretaceous calcareous series are 
considered to be Middle Eocene in age. The coccolith assemblages are indicative of nannofossil NP 16 Discoaster 
talli IlQdifer Zone. The sediments were deposited during tmnsgressive phase of the Middle-Late Eocene marine 
episode. The Middle Eocenc epicontinental basin extended farther southward than has been slaled previously. 

INTRODUCTION 

The marine Middle Eocene in extra-Carpathian Poland occurs in a very restricted area 
principally in the northern and eastern parts of the country. It consists of fine-grained 
glauconitic or quartz sands named the Szczecin Formation or locally the Siemien Formation. 
In the vicinity of Szczecin the marine sands deposited in a high energy environment grade 
into non-marine brown coal-bearing clays, silts, and sands of the Tanowo Formation. The 
sands from Siemien contain a rich assemblage of sheUy fauna as well as microfossils. 
Palaeontological evidence (foraminifers and nannofossils) ofNP 15-16 Zones were found 
in the vicinity of Szczecin (E. Odrzywolska-Bienkowa, K. Pozaryska, 1978; E. Martini, 
1981) and ofNP 16 on the Leba Elevation CB. Kosmowska-Ceranowicz, C. Miiller, 1985). 
The youngest Middle Eocene (Zone NP 17) has been identified in the glauconitic sands at 
Siemien, north of Lublin (K. Pozaryska, E. Odrzywolska- BieI1kowa, 1988; A. Kothe, 1988), 
which had been previously assigned to the Upper Eocene (E. Woiny,1966; K. Poiaryska, 
S. Locker, 1972). The thickness of the Middle Eocene deposits ranges from 3.5 m at Siemien 
to 31 m in the Szczecin borehole. 
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Fig. 1. Location map of studied boreholes 

LokaJizacja olworow wiertniczych 

Puring cartographic work carried outin the south-east part of the Lublin Upland, routine 
stratigraphic investigations (foraminifers, dinocysts, calcareous nannoplankton) indicated 
the presence of Middle Eocene deposits in the Solokija Graben. The lithological and 
mineralogical characteristics of the deposits as weLl as radiometric (potassium-argon) data 
are given by J. Buraczynski, Z. Krzowski (1994). 

The aim of this study is to analyse the calacarous nannofossils occurring in the deposits 
and to precisely delineate the age of them. Another objective is to evaluate the distribution 
pattern of Tertiary nannoplankton in the Polish Lowlands as a result of palaeogeographical 
conditions. 

TECHNIQUES 

This investigation is based upon the study of twenty samples from boreholes Laszczow
ka 29 and Piekielko 30 (Fig. 1) (see J. Buraczynski, Z. Krzowski, 1994). Smear slides were 
prepared using standard preparation techniques. Because of the abundance of coccoliths in 
studied deposits no concentration techniques were employed. All samples were studied 
under an OLY1v1PUS BHS light microscope and selected ones in the scanning electron 
microscope (where the photos were obtained). Relative abundance of coccolith taxa were 
determined in the following fashion: 

- abundant = more than 10 specimens in each field of view, 
- common = more than 1 specimen in each field of view, 
- few to rare = 1 specimen could not be observed in every field of view. 
Preservation of nannofossils is good to moderate throughout the investigated intervals. 
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RESULTS 

The 10wemlOst intervals in studied boreholes (29.0-32.5 m in Laszcz6wka 29 and 
51.5-57.0 m in Piekiclko 30), represented by light grey marls, yield Upper Cretaceous 
nannofossils with the dominant species: Arkhangelskiella cymbiformis Vekshina, Biscutum 
constans (G6rka), Eijfellithus turriseiffeli (Deflandre), Micula decussata Vekshina and 
Prediscosphaera cretacea (Arkhangelsky). Abundance of the rod-shaped forms designated 
as Microrhabdulus attenuatus (Deflandre) with Braarudosp/zaera bigelowii (Gran et 
Braarud) has been observed in the samples from Piekielko 30. Lithraphidites quadratus 
Bramlette et Martini. a marker species of the Upper Maestrichtian, was present in both cores. 

The siliciclastic deposits lying immediately above the marls contain Palaeogene nanno
fossils. The dominant species in the assemblages are: Cocco lith us pelagicus (WaHich) (PI. 
II, Fig. 3). Ericsoniaformosa (Kamptner) (PI. I, Fig. 4b; PI. II. Fig. 4) and Reticulofenestra 
umbilica (Levin) (PI. II, Figs. 8, 9). Fairly common are: Blackites spinosus (Deflandre et 
Fert) (PI. I, Fig. 5). Neococcolithes dubius (Deflandre) (PI. I, Fig. 4a), Pontosphaera 
multipora (Kamptner), Reticulofenestra dictyoda (Deflandre), and the genus Transverso
pontis. The placo- and rhabdolithids are accompanied by discoasters and some species of 
holococcoliths, e.g. Clathrolithus SpiflOSUS Martini and Zygrhablithus bijugatus (Deflan
dre) . Among the discoasters the most common species are: Discoaster binodosus Martini 
(pl. I. Fig. 2), D. distiflctus Martini (PI. I, Fig. 1), D.germanicus Martini and D. tani nodifer 
Bramlette et Riedel (PI. I, Fig. 3). The presence of Discoaster hifax Bukry in studied 
material must be stated too. Complete nannoplankton assemblages include the species listed 
in Figs. 2 and 3. Some specimens are figured on Plates I and II. 

STRATIGRAPHIC CONCLUSIONS 

For the lowermost intervals in boths holes the Upper Maestrichtian age is indicated by 
the presence of Lithraphidites quadratus Bramlette et Martini. This species has its flIst 
occurrence near the base of the Gansserinagansseri foraminiferal zone in the lower part of 
the Upper Maestrichtian. Its appearance defines nannofossil Zone NC 22 (P. Roth, 1978) 
which corresponds to the Belemnitella junior cepbalopod Zone. There is no evidence of 
the uppermost Maestrichtian in the studied cores. 

The biostratigraphic ranges of marker species found in the Palaeogene intervals of 
studied holes are depicted in Fig. 4. The suggestions on the age determination are stated 
below. The concurrence of Chiasmolithus grandis (Bramlette et Riedel), Ch. solitus 
(Bramlette et Sullivan), Discoaster binodosus Martini, D. germanicus Martini and Reticu
lofenestra dictyoda (Deflandre) with Discoaster saipanensis Bramlette et Riedel, D. tani 
nodifer Bramlette et Riedel and Reticulofenestra umbilica (Levin) indicate the Middle 
Eocene age of the assemblages. According to K. Perch-Nielsen (1985) and E. Martini, C. 
Muller (1986) the last occurrence of Chiasmolithus solitus (Bramlette et Sullivan), Discoas
ter distinctus Martini, D. germanicus Martini and Helicosphaera heezenii Bukry is in 
nannofossil Zone NP 16. Also, the occurrence of Cribrocentrumfaveolatum (Reinhardt) 
and Discoaster bifax Bukry is restricted to NP 16. Moreover, the flIst occurrence of 
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CALCAREOUS NANNOPLANKTON 
ZONE 

(E.Marlini,C.Miiller: 1986) 

NP20 Sphenolilhus pseudorndians 

NPI9 Isthmolilhus reclIrvus 

NPI8 Chiasmolithus oaTllilruensis 

NP 17 OiscoaSler saipanensis 

NPI6 Discoaster lani lIodifer 

NPI5 Oliphrngmalilhus alalus 

NPI4 Diseoaster sublodoensis 

--1 - --- 2 

Ii 

I , 

Fig. 4. Stratigraphical ranges of marker species found in the studied sections 

I 
I: 

I - after K. Perch-Nielsen (1985), 2 - after E. Martini, C. Muller (1986) (if differs) 

Zasiegi slratygraficzne galunk6w indeksowych, wyst~pujllcych w barlanych profi!ach 

: I , 

1 - werllug K. Perch-Nielsen (1985), 2 - werllug E. Martiniego, C. Muller (I 986} Ues!i si~ r6i.nitj) 

, I 
I 

Cribrocentrum coenurum (Reinhardt) and Dictyococcites bisectus (Hay, Mohler et Wade) 
is within the upper part of this zone. The siliciclastic deposits occurring in the intervals 
between 9.5-27.9 m in Laszczowka 29 and between 10.2-50.5 m in Piekielko 30 are 
assigned to the upper part of the NP 16 Discoaster tani nodifer Zone which corresponds to 
the upper part of the Middle Eocene. 

The Bartonian, a classic Palaeogene stage, is actually placed within the upper part of 
NP 16 Zone and NP 17 Zone on the basis of the nannofossils found in the type-section 
(M.-P. Aubry, 1983). Thus, the studied deposits are determined to be Middle Eocene 
(chronostratigraphic unit), and they could be correlated with the Bartonian (classic stage of 
the Eocene). The upper part of coccolith Zone NP 16 coincides with the P 13 Orbulinoides 
beckmanni Zone of the planktonic foraminiferal zonation. -

PALAEOGEOGRAPHIC AND ENVm.ONMENTAL INFERENCES 

The calcareous nannofossil record of the Roztocze region revealed new data on Middle 
Eocene palaeogeography and on the development of Palaeogene transgressions on the 
Polish Lowlands. F. Gramann, F. Kockel (1988) assumed that in the Middle Eocene the sea 
which came from the west, reached only the northern part of Poland (the Szczecin area, the 
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nQrthern Marginal Trough and Peribaltic Depression). The occurrence of Middle Eocene 
deposits southeast of the Lublin Upland indicates larger extent of the sea during its 
transgressive phase. A similarity of coccolith assemblages from Szczecin borehole (E. 
Martini, 1981) and from Roztocze suggests a connection between these two areas. More
over, a lack of nearshore species in studied nannofloras as well as the lithofacies features 
of the sediments (J. Buraczynski, Z. Krzowski. 1994). indicate neritic rather than a littoral 
environment. The epicontinental basin ranged farther southward than was shown on the 
palaeogeographlcal map of NW Europe compiled by F. Kockel (1987). and it could have 
been connected with that in the Euxyno-Caspian area. The palaeontological record of NP 
17 and NP 18 in amber-bearing deposits north of the Lublin Upland was reported by B. 
Kosmowska-Ceranowicz et ai. (1990). The authors postulated the presence of a delta 
alimented from the Ukrainian Massif. The origin of it could result from eustatic sea level 
fall in the uppermost Middle Eocene (p.VaiJ et al.. 1977) which was also observed in the 
northwest European basin (F. Gramann, F. Kockel, 1988). 

Taxonomic composition of the coccolith assemblages from the Middle Eocene in Poland 
in comparison with that of southern European assemblages (Tethys. Transdanubian area
S. Monechi. H. Thierstein, 1985; M. Baldi-Beke. 1984) shows lack of sphenolithids. 
However the climate was warm enough for growth of discoasters even in high latitudes. 

Zaklad Geologii i Ropo·gazonosnosci Nizu 
Panstwowego Instytutu Geologicznego 
Warszawa, ul.Rakowiecka 4 
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Elzbieta GAZDZICKA 

SRODKOWOEOCENSKINANNOPLANKTON WAPIENNY Z ROZTOCZA 
I]EGO ZNACZENIE STRA TYGRAF1CZNE [P ALEOGEOGRAFICZNE 

Streszczeuie 

Osady silikoklastyczne (drobnoziamiste piaski i mulowce z gillukonitem) lez:}cc na utworach mastrychtu 
gomego w rowie Solokiji (otwory wiertnicze: t.aszczowka 29. Piekie!ko 30) (fig. 1) zawieraj~ liczny i dobrze 
zachowany nannoplankton wapienny (tab!. I, 11). Analiza skladu taksonomicznego zespolow wykazala srodkowo
eoceriski wiek uLworow - poziom nannoplanktonowy NP 16 Di.w;oa.!ler lani nodifer (fig. 2-4). Utwory te mOgll 
bye takZe korelowane z pit;trem bartoriskim. Obecnosc morskich utworriw eocenn srodkowego ua Roztoczu 
swiadczy 0 wit;kszym zasiegu basenu w fazie transgresywnej niz to do tej pory postutowano. Podobienstwo 
zespolow nanuoplanktonu z Roztocza i z otworu wiertniczego Szczecin IG I wskazuje ua istnieuie pol~czenia 
miedzy tymi obszarnrni . 



Geo!. Quart., No. 4, 1994 PLATE I 

Eltbieta GAZOZICKA - Middle Eocene calcareous nannofossils from the RoZtOC7.e region (SE Poland) - their 
biostratigraphic and palaeogeographic significance 



Fig. I. Discoas/er dis/il/c/us Martini, x 3600 
Fig. 2. Discoas/erbillodosus Martini, x 3600 

PLATE I 

Fig. 3. Discaaster talli nodifer Bramlette et Riedel , x 2800 ' 
Fig. 4. a - Neocaccolilhes dubius (Deflandre), b - Ericsoniaformosa (Kamptner), x 2800 
Fig. 5. Blackites spinoslIs (Deflmldre et Fert), x 5000 
Fig. 6. Helicosp/zaera [ophola Bramlette et Sullivan, x 2500 
Fig. 7. Chiasmalil/llIs titus Gartner, x 4500 
Fig. 8. Chiasl/lolit/ms soli/us (Bramlette et Sullivan) 
Fig. 9 . Markalius inversus (Deflandre). x 4000 

All specimens from tbe borebole Laszc7.6wka 29, depth 27.9 m 
Wszystkie okazy pocbod7.:j Z otworu L8Szczowka 29 z gl~b. 27,9 m 
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Elzbieta GAZDZTCKA - Middle Eocene calcareous nannofossils from the Roztocle region (SE Poland) - their 
biostratigraphic and palaeogeographic signi ficance 



PLATE If 

Fig. 1. Cribrocelltrum!aveolalum (Reinhardt), x 5000 
Fig. 2 . Cribrocentrum COellllrll1ll (Reinhardt), x 6000 
Fig. 3. Coccolithus pelagiclIs (Wallich), x 5500 
Fig. 4 . EricsoniaJormosa (Kamptner), x 2800 
Figs. 5, 6. Transversopolllis pulc/zeroides (Sullivan): 5 - proximal side (strona proksymalna), x 4500, 6 - distal 
side (strona dystalna), x 4000 

Fig. 7. ReticulofeTlestra placolllorpha (Kamptner), x 2000 
Figs. 8, 9. ReticuloJenestra IImbilica (Levin): 8 - proximal side (strona proksymalna), x 2500, 9 - distal side 
(strona dystalnal, II 2800 

All specimens from the borehole Laszrz6wka 29, depth 27.9 m 
Wszystkic okazy pochodzlj z otworu t.aszcz6wka 29 z gl~b. 27,9 m 


