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The Paleocene–Eocene transition is one of the most interesting
and intensively investigated time intervals because of the signifi-
cant changes in global climate and in oceanic circulation that oc-
curred and due to unresolved controversies related to the search
for a Global Stratotype Section and Point (GSSP) for the P/E
boundary. In order to characterize and understand these changes,
numerous sections have been studied in the former Tethys re-
gion, an area characterized by sedimentary sequences with fairly
continuous sedimentation and rich microfossil contents. The in-
tegrated stratigraphy obtained has provided a high-resolution
biostratigraphy and important data for paleoenvironmental re-
constructions of this time interval. Many of the studied sections
are located in Spain (Zumaya, Alamedilla, Caravaca, and Tra-

bakua) (Angori & Monechi 1996; Orue-Extebarria et al. 1996;
Schmitz et al. 1997; Monechi et al. in press) and in Italy
(Possagno, Contessa, and Bottaccione) (Monechi & Thierstein
1985; Galeotti et al. in press), but in the last years, also outcrops
in Israel and particularly Egypt, have provided a number of good
sequences (Schmitz et al. 1996; Speijer et al. 1996, 1997; von
Salis et al. 1998) that are playing an increasingly important role
in understanding late Paleocene stratigraphy and processes.

A detailed biostratigraphic investigation has been carried out
in Egypt on three sections that contain a unique planktic forami-
niferal assemblage, largely consisting of Acarinina and with a
distinct component of Morozovella allisonensis. This assem-
blage is associated with a TOC-enriched bed situated in the

Fig. 1. Lithology, calcareous nannofossil and foraminiferal events, plankton biozones, and the position of carbon isotope excursion, total organic
carbon, and benthic extinction event. Inset: Location map of the studied sections in Egypt.
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lower part of the carbon isotope excursion (CIE) and overlying
the benthic extinction event (BEE) (Speijer et al. 2000; Speijer &
Schmitz this volume). Figure 1 (inset map) shows the location of
the sections (Wadi Nukhl, Gebel Qreiya, and Gebel Nezzi) as
well as the hypothetical paleodepth of the area; benthic forami-
nifera assemblages indicate a N–S decreasing depositional depth
from upper bathyal to outer neritic for these sections.

Biostratigraphy. – Calcareous plankton analysis has allowed to
recognize many well-known nannofossil and foraminiferal
events, often used in biozonal schemes. Among the three sec-
tions, the investigated part of Wadi Nukhl, i.e., the marls overly-
ing a 2 m thick limestone bed, is the most extended – albeit rela-
tively condensed (22 m) – spanning from the top of planktonic
foraminiferal Zone P4 to Zone P6 of Berggren et al. (1995) and
from nannofossil Zone Discoaster multiradiatus NP9 to Zone
Discoaster binodosus NP11 of Martini (1971). A major turnover
in calcareous nannofossils has been recognized around the CIE
and BEE and it is characterized by a succession of bio-events.
Calcareous nannofossils are generally common, but less com-
mon around the CIE. Preservation varies from poor to moderate.
The Rhomboaster-Tribrachiatus lineage is present, although

Rhomboaster is rare and not well preserved. Tribrachiatus digi-
talis has been observed only in one sample in the upper part of
the section below the lowest occurrence (LO) of Romboaster
contortus. This is nearly the same sequence of nannoevents as
found in Zumaya and Trabakua (Fig. 2), but differs somewhat
from those of Alamedilla, Caravaca, and Contessa. The only im-
portant discrepancy with Zumaya and Trabakua is the location of
the highest occurrence (HO) of Morozovella velascoensis, a spe-
cies traditionally used for low-latitude biozonations by many
planktic foraminifera workers. In the two Spanish sections this
HO is situated above the LO of R. contortus, i.e., within Zone
NP10d sensu Aubry (1996), whereas in Wadi Nukhl it is found
within NP10a (below the LO of T. digitalis), being in accordance
with studies on DSDP/ODP material (Aubry 1996).

Gebel Qreiya and Gebel Nezzi show similar successions of
events as W. Nukhl, even if few discrepancies exist, which are
most likely resulting from the low sample resolution and the
poorer preservation of the nannofossil assemblages. For instance
at Qreiya, R. bramlettei var. T (= T. bramlettei of several au-
thors) and D. diastypus (marker of the CP8/CP9 zonal boundary
of Okada & Bukry 1980), appear above the HO of Morozovella
velascoensis, clearly an anomalous situation. In Gebel Nezzi the

Fig. 2. Lithology, calcareous nannofossil and foraminiferal events, plankton biozones, and the position of carbon isotope excursion and benthic
extinction event. Inset: Location map of the studied sections in Spain and Italy.
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nannoflora is less diversified and several samples are barren both
of nannofossils and foraminifera (i.e. samples at 10.5, 20, and 22
m). At Nezzi, Rhomboaster bramlettei var. T and D. diastypus
have not been found at all. Quantitative nannofossil analyses
document the compositional changes around the CIE. The level
where the benthic foraminiferal extinction, the unique planktic
assemblage and the CIE occur also contains a very peculiar
nannofossil assemblage largely consisting of Coccolithus pel-
agicus. For a short interval (about 50 cm) C. pelagicus becomes
dominant and up to 40 times as abundant as Toweius pertusus. In
the same interval, two new species of Discoaster appear such as
D. araneus and D. anartios, which seem to be almost restricted
to the CIE interval and also the LO of Rhomboaster occurs at this
level. When the ratio C. pelagicus/T. pertusus go back at their
previous values the genus Discoaster gives rise to several new
species.

Summary. – The comparison of the Egyptian sections with previ-
ous results and sections indicates: (1) A fairly consistent se-
quence of the following events: LO Rhomboaster bramlettei, LO
R. bramlettei var. T, LO Discoaster diastypus, HO Fasciculithus
spp., LO Tribrachiatus digitalis, LO R. contortus, HO R.
contortus. This agrees with data from Nukhl, Zumaya, and
Trabakua and is not inconsistent with Nezzi or Contessa Road
considering condensation and preservation. (2) The Lowest Oc-
currence of Rhomboaster bramlettei is almost coincident of BEE
and CIE. (3) The Highest Occurrence of Fasciculithus spp. is in a
variable position with respect to the LO of D. diastypus . (4) The
range of T. digitalis is poorly constrained due to preservational
and taxonomic problems.
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