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ABSTRACT 

Using semi-quantitative methods, the distribution of deep-water agglutinated foraminifera (DW AF) was analyzed within the Lates! 
Albian-earliest Turonian pelagic limestones of the famous Bottaccione standard section. The characteristic bathyal communities include 
forms of purely agglutinated "flysch-lype" assemblages and elements which are typical of Upper Cretaceous abyssal environments of the 
North Atlantic. Well-established planktonic foraminiferal and calcareous nannofossil zonations allowed to directly gauge the stratigraphic 
ranges of DW AF, contributing to a better chronostratigraphic calibration of a deep-water agglutinated foraminiferal zonation. Differences in 
ranges of sorne biostratigraphic marker species were observed. The distribution of morphogroups enabled us to interpret levels of 
oxygenation and organic input. The effects of the Cenomanian-Turonian boundary event (here represented by the ichtyolithic-bituminous­
radiolaritic Livello Bonarelli) on the DWAF were explored in detail. A major fauna! change in agglutinated foraminiferal communities 
consisting of a marked decrease in fauna! density and species richness was recognized in the middle of the Rotalipora cushmani Zone 
coinciding with a marked change in sedimentary regimes and related to extensive oxygen depletion on the sea bottom. The anoxic Livello 
Bonarelli <lid not lead to extinction of any species. Instead, sorne species have their first and last occurrences jusi above it. Afler adverse 
environmental condilions lasting for sorne hundreds of thousands of years on the sea bottom, a rapid re-establishment of pre-Livello 
Bonarelli environmental conditions followed. 
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RESUMEN 

Se analiza, semicuantitativamente, la distribución de los foraminíferos aglutinantes de aguas profundas (DW AF) de las calizas pelágicas 
(entre el Albiense terminal y el Turoniense basal) de la famosa sección de Bottaccione. Las asociaciones batiales características incluyen 
tanto formas del "tipo-flysch" como elementos típicos de los ambientes abisales noratlánticos. Las zonaciones de foraminíferos planctóni­
cos y las de nanofósiles permiten calibrar las distribuciones estratigráficas de los DW AF, contribuyendo a una mejor cronoestratigrafia de 
la biozonación de foraminíferos aglutinantes y observándose algunas diferencias en las distribuciones de ciertos biomarcadores. La 
distribución de los morfogrupos nos permite conocer los niveles de oxigenación y de sumistro de materia orgánica. Se investiga en detalle 
el influjo del acontecimiento del límite Cenomaniense/Turoniense sobre los DW AF, que en esta sección está representado por el "nivel 
Bonarelli". Un cambio importante en las asociaciones de los foraminíferos aglutinantes, menor abundancia y menor riqueza específica, se 
reconoce hacia la mitad de la Zona de Rotalipora cushmani, que coincide con un cambio en el régimen sedimentario relacionado con aguas 
profundas muy pobres en oxígeno. No obstante, este nivel anóxico no conlleva extinción de especie alguna, aunque algunas especies 
tienen su último o primer registro sobre el mismo. Después de un período de varios cientos de miles de años en estas adversas 
condiciones, hubo un reestablecimiento rápido de las condiciones ambientales previas al depósito del "nivel Bonarelli". 

Palabras clave: Foraminíferos aglutinantes, Bioestratigrafía, Paleoecología, Cretácico Superior, Acontecimiento del límite Cenomaniense/Turo­
niensc, Calizas Scaglia, Gubbio, Italia. 

INTRODUCTION 

The biostratigraphic value of the deep-water agglutinated 
foraminifera (DW AF) was overlooked for a long time, the 
distribution of this fauna! group in sediments depending strongly 
upon environmental factors. In the last ten years the Creta­
ceous DWAF have become an important group in biostrati­
graphic correlation and paleoenvironmental interpretation of 
deep oceanic sequences (Geroch and Nowak, 1984; Kuhnt, 
1987, 1990, 1992; Kaminsi et al., 1988a; Moullade et al., 1988; 
Kuhnt et al., 1989, 1992; Kuhnt and Kaminski, 1989, 1990, 
1993; Coccioni, 1990; Geroch and Olszewska, 1990; Koutsou­
kos and Hart, 1990; Koutsoukos et al., 1990; Neagu, 1990; 
Kuhnt and Moullade, 1991; Kaminski and Geroch 1992· 
Kaminski et al., 1992; Wightman and Kuhnt, 1992; Coccioni 
and Galeotti, 1993; Kaiho et al., 1993; Reicherter et al., 1994; 
among others). The results of biostratigraphic investigations 
in the Polish Carpathians during the last three decades have 
been synthesized by Geroch and Nowak (1984) in a formal 
zonation which constitutes the only workable biostratigraphic 
scheme available for Cretaceous sediments and have been 
applied either directly, or with slight modifications, to diffe-

rent areas of the the North Atlantic and Western Tethys 
(Moullade et al., 1988; Kaminski et al., 1992; Kuhnt and 
Kaminski, 1989, 1990; Kuhnt et al., 1992). However, as poin­
ted out by Kaminski and Geroch (1992) and Kuhnt et al.

(1992) the calibration of the Cretaceous DW AF biozonation 
to a standard scale is still problematic and new stratigraphic 
sections, especially of Aptian-Cenomanian age, need to be 
analyzed in order to improve the biostratigraphic scheme and 
to attain the leve! of stratigraphic accuracy required to incor­
porate a zonation based on DWAF into a general Tethyan 
Cretaceous correlation scheme. Furthermore, this analysis might 
also be helpful to explore the potential of DW AF for docu­
menting paleoceanographic changes. 

Latest Albian-earliest Turonian deep-water pelagic limes­
tones of the Bottaccione section (Fig. 1), a famous magnetos­
tratigraphic standard section for the Tethyan mid-upper 
Cretaceous-Paleogene; provided an exceptional opportunity (1) 
to directly calibrate the stratigraphical ranges of DW AF by 
means of well-established planktonic foraminiferal and calca­
reous nannofossil zonations, (2) to evaluate changes of the 
taxonomic composition and correlate these changes with envi­
ronmental parameters, and (3) to explore in detail the effects 
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