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Paleocene nannofossils from the Odessa Shelf
(south-western Black Sea region)
Dennis Daniel Waga, Aida Sergeivna Andreeva-Grigorovich
In 2006 -2007, two boreholes (Odeska-6 and Odeska-20)
were drilled on the south-western part of the Ukrainian sector of the Black Sea. According to the geophysical welllog data, borehole Odeska-20 recovered sediments of the
Paleocene (1151-1621 m) and Eocene (692-1151 m).
We studied nannofossils from the Paleocene interval of
both boreholes. The identified nannofossils had a moderate
to bad preservation. Four nannofossil zones of Martini
(1971) and Okada & Bukry (1980) were identified: combined Cruciplacolithus tenuis-Chiasmolithus danicus zone
(NP2-NP3/CP1b-CP2), Fasciculithus tympaniformis
(NP5/CP4), Heliolithus kleinpellii (NP6/CP5) and Heliolithus riedelii (NP8/CP7).
The combined C. tenuis-C. danicus zone (NP2NP3/CP1b-CP2) was distinguished only in borehole
Odeska-6 (int. 1544-1635 m). The most common species
are: Coccolithus pelagicus, Neochiastozygus sp., Toweius
sp., Thoracosphaera sp., Sphenolithus sp., Zygodiscus sp.,
fragments of Braarudosphaera, Cruciplacolithus cf. C.
tenuis, Coccolithus sp., Chiasmolithus aff. C. danicus. The
interval is also characterized by a large number of reworked
Cretaceous species: Watznaueria barnesiae, Arkhangelskiella cymbiformis, Micula staurophora, Broinsonia
parca, Kamptnerius? sp., Eiffellithus sp., Gartnerago sp.,
etc. The lower two samples (3232, 3284) from the interval
1625.1-1625.2 m are assigned to the C. tenuis-C. danicus
zone, based on the presence of C. pelagicus and Neochiastozygus sp.
The F. tympaniformis (NP5/CP4) is present in both
boreholes: Odeska-6 (int. 1477.55-1548 m) and Odeska20 (int. 1544-1563.1 m). The typical species are: F. tympaniformis, F. cf. F. ulii, Ellipsolithus cf. E. macellus, Prinsius
sp., Braarudosphaera bigelowii, C. pelagicus, F. cf. F. involutus, Toweius sp., T. pertusus (craticulus), T. eminens,
Ericsonia subpertusa, F. pileatus?, Fascic. sp. The intervals are also characterized by the same reworked species as
in the previous zone, but they are much rarer.
The H. kleinpellii (NP6/CP5) zone in Odeska-6
(1475.55) and Odeska-20 (1513.22-1544 m) is identified
thanks to the FO of H. cf. H. kleinpellii. The nannofossil assemblage of the zone is characterized by Fascic. sp., F. cf.
F. ulii, F. cf. F. shaubii, Heliolithus sp., C. pelagicus,
Toweius sp., Thoracosphaera sp., Ericsonia robusta, Prinsius sp., Markalius inversus?, Chiasmolithus bidens, Coccolithus eopelagicus, Chiasmolithus consuetus. The upper
limit of the zone was not identified. It was set within the
lower limit of the subsequent H. riedelii (NP8/CP7) zone.
H. riedelii (NP8/CP7) zone was established in both
boreholes Odeska-6 (int. 1424.21419.2 m) and Odeska-20
(int. 1513.22-1457.95 m). Its lower limit was determined
through the FO of H. riedelii. In borehole Odeska-20, it is
established within sample 5 (1457.95 m) where only four

species were identified: Thoracosphaera sp., Toweius sp.,
C. pelagicus and reworked species W. barnesiae. Sample 5
was collected from a interval (1452.25-1469.25 m) that is
presented by non-carbonate grey sandstones and siltstones.
The identified zone is presented by an assemblage of T.
craticulus, Prinsius sp., C. pelagicus, Thoracosphaera sp.,
Heliolithus conicus, Sphenolithus cf. S. anarrhopus, Prinsius bisulcus, C. eopelagicus, H. kleinpellii, Discoaster cf.
D. elegans, Fascic. sp., F. tympaniformis, Heliolithus
cantabriae, Zygodiscus sigmoides, Pontosphaera sp., Ericsonia robusta, Chiasmolithus cf. C. consuetus, M. inversus, Fascic. cf. F. billii, Chiasmolithus danicus,
Sphenolithus primus, Discoaster sp. In the H. riedelii zone,
the number of reworked species decreases; they are represented by W. barnesiae, M. staurophora, Micula sp., Gartnerago sp., Eiffellithus sp., Cretarhabdus conicus?
According to the Stratigraphic Scheme of Southern
Ukraine (Makarenko et al., 1993) the combined C. tenuisC. danicus (NP2-NP3/CP1b-CP2) zone correlates with the
lower part of the Bilokamian stage (Danian of the Geological Time Scale of Gradstein et al., 2004). The F. tympaniformis (NP5/CP4), H. kleinpellii (NP6/CP5) and H. riedelii
(NP8/CP7) zones correlate with the Kachian (SelandianThanetian) stage.
Based on nannofossil research it is possible to suggest
that there are two unconformities. One is present within the
Bilokamian stage (borehole Odeska-6) and corresponds to
the zones E. macellus (NP4) and lower part of the F. tympaniformis (NP5/CP4) that are missing. The second one is
present within the Kachian stage and corresponds to the absence of the Discoaster mohleri zone (NP7/CP6). With the
help of the Geological Time Scale (Gradstein et al., 2004)
the relative duration for the first unconformity is estimated
to about 3.2 Myr; the second one lasted around 0.7 Myr.
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Figure 1: SEM photographs of nannofossils from the Odeska Gas Field.
1. Heliolithus sp. (Borehole Odeska-20, 1489m); 2. Ericsonia sp. (Borehole Odeska-6, 1424.2m); 3. Toweius tovae (Borehole Odeska-6, 1424.2m); 4.
Prinsius bisulcus? (Odeska-6, 1424.2m); 5. Fasciculithus tympaniformis (Borehole Odeska-20, 1489m); 6. Neochiastozygus sp. (Borehole Odeska-6,,
1424.2m)

