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Two ammonite species, Baculites vertebra/is and Hoploscaphites constrictus, are recorded from the 
Cerithium Limestone (lower Danian, Paleogene) at Stevns Klint, Denmark. Most of the specimens 
represent internal and external moulds of shell fragments, the sole exception being a complete, 
well preserved internal mould of H. constrictus. The infilling of the body chamber and 

phragmocone of this specimen is indistinguishable from the surrounding limestone. The o13C value 

for the phragmocone fill is 1.382, matching Danian values much better than the more positive 

Maastrichtian values for the fine-fraction o13C curve of the Stevns Klint succession. Additionally, 

the phragmocone infill contains Operculodinella operculata, a calcareous dinocyst typical of the 
Danian at high latitudes. The specimen is thus interpreted to be an indigenous early Danian 
ammonite. In view of the mass occurrence of calcitic bryozoans, brachiopods, and bivalves in the 
topmost Maastrichtian chalk at Stevns Klint, the total absence of brachiopods and near-absence of 
bryozoans and calcitic bivalves in the Cerithium Limestone provide evidence against significant 
redeposition of Maastrichtian fossils into the latter unit. Consequently, all ammonites from the 
Cerithium Limestone studied are interpreted as early Danian survivors. 
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The hypothesis that an asteroid impact caused a mass 
extinction at the Cretaceous-Paleogene boundary 
(Alvarez et al. 1980; Alvarez et al. 1984; Smit 1999) 
revived the old dispute between catastrophists and 
gradualists on the nature of biotic turnovers across 
major geological boundaries. However, the record 
of such turnovers is commonly deformed by tapho
nomic processes, e.g. the piping down of remains of 
post-boundary biota into pre-boundary sediments by 
burrowing organisms, or exhumation of pre-bound
ary biota and their redeposition into post-boundary 
sediments. The latter process is often invoked to ex
plain the presence of typically pre-boundary biota in 
younger sediments. However, after more detailed 
investigations, many of the supposedly reworked 
fossils have instead been suggested to be remains of 
short-term survivors ('holdover taxa' of Hallam & 
Wignall 1997 or 'failed survivors' of Korn et al. 2004). 
For example, Barrera & Keller (1990), using stable-

isotopic data, postulated that some foraminifera pre
served in the lowest Danian strata at Brazos, Texas, 
are survivors rather than reworked Maastrichtian 
specimens. 

The problem also concerns the ammonites, which 
are a text-book example of victims of the end-Creta
ceous crisis. Rare specimens of baculitid and 
scaphitid ammonites have been known for a long 
time from the lower Danian Cerithium Limestone at 
Stevns Klint, south of Copenhagen, Denmark 
(Rosenkrantz 1924; Rasmussen 1971; Birkelund 1979, 
1993; Surlyk & Nielsen 1999). Most authors have re
garded these to have been derived from the upper
most Maastrichtian chalk (Rosenkrantz 1924; Ras
mussen 1971; Birkelund 1979, 1993). However, Sur
lyk & Nielsen (1999) suggested that the ammonite 
remains in the Cerithium Limestone might well rep
resent short-term Danian survivors, a view subse
quently challenged by Machalski (2002). 
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