
MULTIPARAMATER STRATIGRAPHY OF THE LATE PALEOCENE THERMAL MAXIMUM ALONG A
SOUTHERN TETHYAN PALEOSLOPE TRANSECT.  R. P. Speijer1, S. Monechi2, A. M. Morsi3 and B. Schmitz4,
Error! Bookmark not defined. 1Department of  Geosciences, Bremen University, P.O. Box 330440, 28334 Bremen,
Germany (speijer@uni-bremen.de), 2Department of Earth Sciences, Florence University, via la Pira 4, 50121 Florence,
Italy (monechi@unifi.it), 3Geology Department, Faculty of Science, Ain Shams University, 11566 Cairo, Egypt
(ammorsi@asunet.shams.eun.eg), 4Department of Marine Geology, Göteborg University, P.O. Box 460, 40530
Göteborg, Sweden (birger@gvc.gu.se).

Introduction:  Lower Paleogene marine deposits
cover extensive areas of Egypt and Israel, usually in a
sub-horizontal or slightly tilted position. In combination
with a near absence of vegetation, this setting provides
unique opportunities to study events associated with the
late Paleocene thermal maximum (LPTM; [1]) basin-
wide and in full detail. This paper details a compilation
of the stratigraphy of six upper Paleocene successions,
wherein we focus on lithology, planktic and benthic
foraminifera, calcareous nannofossils, ostracoda and
stable isotopes. The sections are arranged on a generally
northwest dipping paleoslope of an epicontinental basin,
which in its northern part was interrupted by - predomi-
nantly submarine - highs and lows of the Syrian Arc.
Benthic foraminifera assemblages indicate overall depo-
sition at ~500 m at Ben Gurion and Wadi Nukhl, ~200
m at Gebel Aweina, Gebel Nezzi and Gebel Qreiya, and
~75 m at Gebel Duwi (see [2], this abstract volume, for
paleobathymetric map).

Lithology:  Monotonous gray to brown marls prevail
within the studied interval (Biozones P4-P6a). The short
stratigraphic interval of global biotic and environmental
change, however, is marked by a foraminifera-rich cal-
carenitic bed, overlying - in the more complete sections
- a 20-50-cm-thick fissile (Duwi) or TOC-rich (1-3%)
laminated (Nukhl, Nezzi, Qreiya) marl bed. The
Aweina and Ben Gurion sections do not show the latter
bed, but instead a discontinuity (omission surface) at the
base of the calcarenitic bed.

δ13C isotopes: The global negative carbon-isotope
trend and the superimposed negative δ13C excursion
(CIE; [3]) have been recorded in whole-rock samples
from all sections within Zone P5. The CIE coincides
with the anomalous beds and terminates above the cal-
carenitic bed. In Aweina and Ben Gurion, the base of
the CIE coincides with the discontinuity, indicating that
in these sections at least the lower part of the excursion
is truncated. Whereas whole-rock isotopic records from
this region are suitable for stratigraphic purposes,
specimen-based paleoenvironmental studies are gener-
ally not reliable. Thin-shelled foraminifera (e.g., plank-
tic or benthic like Nuttallides truempyi) from this region
and time interval are morphologically well preserved,
but mostly recrystallized and infilled with calcite, mak-
ing them unsuitable for isotopic analysis. Reliable re-
sults can only be obtained from well-preserved, thick-

shelled genera like Frondicularia and Lenticulina, from
which the infillings can be removed [4].

Calcareous nannofossils: Calcareous nannofossils
of three sections containing the TOC-rich bed (Nukhl,
Nezzi, Qreiya) were analyzed, leading to the recognition
of many well known nannofossil events. The Nukhl
section represents the most detailed and best preserved
nannofloral succession. A turnover in calcareous nan-
nofossils has been recognized around the CIE and BEE
and it is characterized by a succession of bio-events.
The lowest occurrence of Rhomboaster coincides with
the TOC-rich bed and other markers, but the genus is
generally rare and not well preserved. Gebel Qreiya and
Gebel Nezzi show similar successions of events as
Nukhl, even if few discrepancies exist, which are most
likely resulting from the low sample resolution and the
poorer preservation of the nannofossil assemblages. The
range of Tribrachiatus digitalis, the zonal marker of
Subzone NP10b [5] is poorly constrained due to preser-
vational and taxonomic problems.

Planktic foraminifera:  In all sections, the lowest
common occurrence of Globanomalina luxorensis is
found just above the base of the CIE. In addition, the
fissile or laminated marl beds in the Nukhl, Qreiya,
Nezzi and Duwi sections contain a unique planktic as-
semblage (P/B ratios up to 99.9%), largely consisting of
Acarinina (e.g. A. sibaiyaensis) and with a minor but
distinct component of Morozovella allisonensis. To
date, the latter species has only been recorded within
lower part of the CIE interval in ODP holes from the
equatorial Pacific [6] and western Atlantic [7, 8], and
thus has a very short stratigraphic range. These
biostratigraphic data enable a threefold subdivision of
Zone P5 (Morozovella velascoensis Zone), with
Subzone P5b being the total range zone of M. allisonen-
sis. In Middle-East profiles where this subzone is miss-
ing (e.g. Aweina and Ben Gurion), Subzone P5a can be
distinguished from Subzone P5c by the common pres-
ence of G. luxorensis in the latter. We consider this
subzonation applicable in open marine low-to-middle
latitude regions [9].

Benthic foraminifera:  The benthic extinction event
(BEE) marks the most important global turnover in
deep-sea benthic foraminifera during the last 90 m.y.
About 30-50% of all species became extinct within a
few kyr [3]. Along the entire paleoslope transect, the
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equivalent to the deep-sea extinction is evident (Fig. 1).
The largest turnover (40% extinction of Gavelinella
beccariiformis c.s.) occurred at bathyal depths, de-
creasing towards neritic depths. In the localities at ~200
m depth the extinction of Angulogavelinella avnime-
lechi and some other taxa is most prominent. At the
shallower Duwi the large Frondicularia phosphatica
became extinct. In all localities new taxa appear:
Anomalinoides zitteli at all localities, Turrilina bre-
vispira in all but the shallowest site. The dark laminated
or fissile bed, displaying evidence of oxygen deficiency
[2], [10] contains in all sections a peculiar oligotaxic
assemblage dominated by opportunistic and tolerant
taxa like Anomalinoides aegyptiacus, Valvulineria sp.
and Stainforthia farafraensis.

Fig. 1. (A) Schematic representation of the stratigraphic
and geographic distribution of the main benthic fora-
miniferal assemblages on the paleoslope transect. BB1
and BB2 indicate corresponding bathyal benthic fora-
miniferal zones [11]. (B) Selected taxa that became ex-
tinct during the BEE, ordered by bathymetric range
(from [9]).

Ostracoda: The response of ostracoda assemblages
to the events associated with the LPTM has received
very little attention yet and is thus poorly known. Rich
ostracoda assemblages occur at Duwi, but abundance
decreases strongly with increasing paleodepth. Assem-

blage compositions, like for the benthic foraminifera,
are paleobathymetrically controlled. Pre- and post-
LPTM assemblages differ significantly within each suc-
cession, with many species appearing (e.g. Protobunto-
nia aegyptiaca) or disappearing (e.g. Alocopocythere?
ramalia) close to the laminated bed. Very few ostracoda
could be retrieved from the laminated bed. Yet, there
appears to have occurred no major extinction at this
level, but rather an ecological restructuring, possibly in
response to long-term changes in the basin.

Conclusions: In all Middle-East sections studied,
the level of late Paleocene global change can readily be
monitored by distinct changes in the lithologic, biotic
and carbon-isotopic composition.

The Nukhl, Qreiya, Nezzi and Duwi sections yield
some of the finest records of this interval known world-
wide. These sections show a laminated TOC-rich or
fissile bed with unique benthic and planktic foram as-
semblages within the critical interval.

Calcareous nannofossils, planktic foraminifera and
ostracoda show striking evolutionary innovations, but
unlike the benthic foraminifera no major extinction
event coinciding with the LPTM.

The short stratigraphic and wide geographic range
of M. allisonensis enables a threefold subzonation of
planktic foraminifera Zone P5 and world-wide correla-
tion. Absence of this species in low-to-middle latitude
successions indicates discontinuities which otherwise
might easily be overlooked.

A well-expressed δ13C excursion does not necessar-
ily indicate a good coverage of the CIE: at Aweina and
Ben Gurion, like in other sections world-wide, the low-
ermost part of the CIE is truncated.
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