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The continuous dee l ine in number of Cretaceous arnmonites from Ear ly 
Cretaceous time to the ir final extinction at the Maastrichtian/Danian 
boundary is  we l l  documented by e . g .  Wiedmann ( 1 96 9 ) . This  reduction 
in number of .genera can also be demonstrated within the Maastrichtian , 
about 3 4  genera being known from Lower Maastrichtian , but only about 
hal f  that number from the Upper Maastrichtian . 

New calleeting in Maastrichtian chalk of Denmark has extended our 
knowledge of the stratigraphic distribution of the last arnmonite s  of 
the Boreal province .  Representative s of seven arnmonite genera have 
been found in the topmost layer of the Upper Maastrichtian , confirming 
the sudden disappearance of the very last arnmonites .  The occurrence 
of large numbers of j uvenile arnmonites at the top (not to be confused 
with dwarfs ) is  ascribed to changing ecological conditions caused by 
the regre s sion of the sea . 

NOTES ON THE AMMONITE SPECIES AND THEIR STRATIGRAPHIC OCCURRENCE 
( Fig . 1 )  • 

The new material supplements Ravn ' s ( 1 90 2 )  description of Upper 
Cretaceous arnmonites from Denmark . S tratigraphical ly the material has 
the draw-back that most of the spec imens have not been collected 
directly in connection with bulk s ampl ing because of their sparse 
occurrence . Genera l ly , the refore , they have only been referred to the 
ane or two brachiapod zones represented at the locality in question . 
Same of the stratigraphic data are SUpplernented with data on arnmonites 
from Germany , e spec ial ly Hemmoor .  Zone numbers used below refer to 
brachiapod zones as defined by Surlyk ( 1 9 7 2 ) . 
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Fig . 1 .  Stratigraphic dis tribution of arnmonites in the Maastrichtian 
white chalk o f  Denmark 
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Neophy Uoceras ve Uedaeforme ( Schlfiter , 1 87 6 )  

Very rare . One spec imen from F j e rrits lev deseribed by Ravn ( 1 90 2 , p .  
2 4 8 , pl . 3 ,  fig . 1 2 ) . Now al so known from Aalborg ( zone 7-8) , Dania 
( zone 1 0 )  and the topmos t  cha lk at Stevns Kl int in hardground fac ies . 

Gaudryceras Zueneburgense ( Schlfiter , 1 87 2 )  

Very rare . Two spec imens from Fre j lev and NØrholm , re spective ly , 
mentianed by Ravn ( 1 90 2 , p . 2 5 2 ) . Now also known from Hillers lev 
( zone 8 )  and Rørdal ( zone 7 - 8 ) . In Hemmoor it occurs in zone 8 .  

Sagha Zinites n . sp .  aff . wrighti Birke lund , 1 965 

Spec imens from Fre j lev and NØrre Uttrup deseribed by Schlfiter ( 1 8 7 6 , 
p .  1 6 1 , pl . 4 2 , Figs 6-7 ) and Ravn ( 1 90 2 , p .  2 5 7 , P l .  3 ,  Fig . 1 1 )  as 
Arnmonites n . sp . ? are closely re lated to Sagha Zinites wrighti Birke lund , 
1 965 , from We st  Greenland . New material has been collected at 
Hillers lev , RØrdal and ' Danmark ' .  Zone 7-8 . Al so found at Hemmoor . 

SaghaZinites n . sp .  

Rare . Occurs at FlØdal (Ammonites n . sp . ? in Ravn , 1 90 2 , p .  2 5 7 ) , Hov 
and B j erre . A spec imen from Kunrade re ferred to Gaudryceras c f .  
kayei Forbes by Grossouvre ( 1 90 8 , p .  3 4 , pl . 1 0 , Fig . 5 )  may belong to 
this spec ies . I t  differs from SaghaZinites n . sp .  aff . wrighti in 
having well  deve loped constrictions and a wider umbi licus . Zone s 9- 1 0 . 

BacuZites 

The bacul ites are poorly pre served . The material is difficult to 
compare to other European BacuZites because type material i s  poor and 
stratigraphic levels  uncertain . Nevertheles s , the calleeting in the 
chalk shows that the ranges of the species are short , like those of the 
We stern Interior of North Arnerica as deseribed by Cobban ( e . g .  in 
Obradovich & Cobban , 1 97 5 ) . Thus BacuZites knorrianus Desmarest , 1 8 1 7 ,  
is  restricted to zone 7 - ? 8  (Rørdal ) and Bacu Zites vertebraZis Lamarck ,  
1 8 0 1, and B .  va lagnensis Boehm , 1 8 9 1 , are only found in zone 1 0  ( Dania , 
S tevns Klint ) . These spec·ies are aften cited from other levels , but 
this  is prahably que to mis identification . A number of other BacuZites 
species occur at other leve l s  in the Danish chalk , but preservation is 
general ly too poor for satisfactory de scription . 
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Fig . 2 .  Vari ation in number of ribs on the body chamber of mature macro­

conchs of Hop loscaphites constrictus llll , H. constrictus crassus tn:::�::J 
and H. tenuistriatus � .  Number of ribs on 1 cm of the youngest part 

of the venter indicated . 

54  



Glyptoxoceras c f . indicus ( Forbe s , 1 846) 

One spec imen has been found at Hillerslev ( zone 7 - 8 )  . 

Diplomoceras cy Zindraceum ( Defrance , 1 8 1 6 )  

Fairly common . Deseribed by Ravn ( 1 90 2 , p .  249) . Has been found 
throughout most of the Maastrichtian and seems to occur to the top 
( Zones 2 - 8 , 1 0 ) . 

Acanthoscaphites 

Two subspecies have been found , both of limited stratigraphic extent : 
Acanthoscaphites tridens trinodosa ( Kner , 1 848)  occurs in zone s 3 - 4  of 
MØns Kl int . The species is rare . Acanthoscaphites tridens varians 
(Lopuski , 1 9 1 1 )  is rather common in RØrdal and Hillerslev in zone s 7-8 . 
I t  is also known from the same level in Hemmoor ( e . g .  Schmid , 1 96 5 ) . 

The genus Acanthoscaphites is strictly European , most occurrences having 
been recorded from Poland and USSR . 

Hop Zoscaphites 

Hop Zoscaphites constrictus ( Sowerby , 1 8 1 7) is  the c lassical guide 
fos sil  for the Maastrichtian and is distributed throughout the stage , 
but is rare in the lower part ( see Schulz ,  1 9 7 8 ) . 

Although several hundred spec imens have been collected , only a few 
characters can be systematically measured because of poor pre servation . 

Characters showing a de finite stratigraphic variation are ribbing and 
distribution o f  node s on the body chamber and youngest part of the 
phragmocone . Thus , the number of ribs on the youngest part of body 
chamber o f  macroconchs seems to decrease towards the top o f  Upper 
Maastrichtian ( Fig . 2 ) . A subspecies , Hop Zoscaphites constrictus 
crassus ( �opuski , 1 9 1 1 ) may be separated on the basi s  of a more inflated 
shape and the development o f  streng nodes all the way from the 
phragmocone to the aperture . It occurs only at the top of zone 1 0 .  

Hop Zoscaphites tenuistriatus ( Kner , 1 84 8 )  eecurs in zone 7-8 and has 
been found at the same level in Hemmoor . It differs from H. constrictus 
by finer ribbing on the body chamber and by having the node s weakly 
deve loped or entire ly lacking . 
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Pachydiscus 

Two species have been found . Pachydiscus neubergicus (v . Hauer , 1 858)  
i s  rare and eecurs in zones 7 - 8 . This spec ies has been used in standard 
schemes as index for the Lower Maastrichtian ; its occurrence just araund 
the Lower/Upper Maastrichtian boundary renders thi s  use problematical . 
Pachydiscus aff . ca l Zigatus (v . Binkhorst , 1 86 1 )  i s  common in Zone 1 0  
( especially in Dania)  , but has al so been found in the top hardground of 
Stevns Kl int . The spec ies is we l l  known from the Kunrade lime stone of 
the Maastricht area , and has also been found in the Maastricht Tufkrij t ,  
although general ly replaced by Sphenadiscus spp . in thi s  fac ies . 

AMMONITES IN THE TOPMOST CHALK ( HARDGROUND FACIES ) OF 
THE MAASTRICHTIAN OF STEVNS KLINT 

The topmost Maastrichtian chalk of Stevns Klint , where local ly lithified 
by a hardground , contains many mature Hap Zascaphites and BacuZites of 
normal size and rare mature specimens of other genera . Together with 
these there are abundant j uveni le specimens o f  scaphites and baculite s , 
and j uvenile SaghaZinites sp . , ?Phy Z Zaptychoceras sp . and Pachydiscus 
sp . have a l so been col lected . The fal lewing species are now known from 
thi s  hardground : 

NeaphyZ Zoceras ve Z Zedaefarme 
SaghaZinites sp . 
HapZascaphites canstrictus canstrictus 
HopZascaphites canstrictus crassus 
BacuZites va lagnensis 
BacuZites vertebraZis 
DipZamaceras sp . 
?Phy Z Zaptychaceras sp . 
Pachydiscus aff . ca l Zigatus 

Same j uvenile arnmonites from the hardground are shown in Fig . 3 .  
Ammenite l las ( i . e .  the protoconch and first whorl terminating at the 
nepionic constriction ) occur in profusion . Most of the se ammonitel las 
are believed to beleng to Hap Zoscaphites and BacuZites because 
determinable later j uvenile stages of these two genera are fairly common 
( Fig . 3A-C ) . The profuse occurrence of ammonitel las and absence of even 

younger stages seems to support the interpretation of the ammonitellas 
as embryos ( Drushits & Khiami , 1 97 0 ; Birkelund & Hansen , 1 9 7 4 ) . 
The change in growth at thi s  constriction in BacuZites from cailed to 
straight (Fig . 3G-H , also shown by Smith , 1 90 1 ) adds further support .  

The common occurrence o f  j uveniles in this hardground i s  remarkable , 
as j uveniles seem to be absent in ether parts of the white chalk . In 
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Fig . 3 .  Juvenile arnmonites from the topmost chalk (hardground facies)  
of the Maastrichtian of Stevns Kl int . Scale s indicate l mm .  

A-C : arnmonitel las of Baculites or Hop loscaphites spp . ; 
D-E : j uvenile s tages of Hop loscaphites constrictus ; 
F :  ?Saghalinites sp . ; G-H : Baculites sp . ;  J :  ?Phy l loptychoceras sp . 

c lastic facies in North Arnerica and We st Greenland j uvenile scaphites 
become common in the Maastrichtian concurrently with the regres s ion in 
the se areas ( Fox Hill s , Waage , 1 968 ; We st Greenland , Birke lund , 1 96 5 ) , 
and it i s  tempting to consider a simi lar connection with the regre ssion 
towards the top of the Maastrichtian at Stevns Kl int . 

In conc lusion it i s  important to stre ss that there is no evidence to 
suggest that the arnmonite s  were affected by poor l iving conditions to 
cause dwarfing or stunting (as  supposed by Wiedmann , 1 96 9 , for a late 
Maastrichtian fauna of Zumaya , Spain ) ; on the contrary , they seem to 
have l ived perfectly wel l  to the end . 

In the Cerithium l imestone above the Fish clay one or two fragments of 
baculites have been found . The se spec imens are cons idered to be 
reworked from the Maastrichtian as are some of the micro- and nanne­
fossi l s . 
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