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The Maastrichtian white chalk of Denmark was subdivided by Troel sen in 
1 93 7  on the basis of foramin ifera . Since then , extensive studi es of 
rnaterial from deep dr i l l ings of the sequence up to 7 0 0  m thick , have 
considerably widened our knowledge of the foramini fera assemblage s 
( Stenestad , 1 97 1 , 1 9 7 3 ) . In Fig . 1 ,  Troe lsen ' s  and the author ' s  
zonations are corre lated with belemni te and brachiapod zonations . 

FORAMINIFERAL ZONES OF THE UPPER MAASTRICHTIAN 

The lowermost foraminiferal zone of the Maastrichtian , which is 
characterized by Ba livinaides draca miliaris and other we ll-known early 
Maastrichtian spec ies , is  fo l lowed by a very lang ranging zone , the 
Ba livinaides deearatus laevigatus Zone ( 2 56 m in the RØnde no . 1 we ll , 
Stene stad , 1 9 7 1 ) , and a small zone , the Heterahe lix dentata Zone , 
toge ther repre senting the re st of the Lower Maastrichtian . 

The Upper Maastrichtian sequence can be referred to four zones , the 
Pseudauvigerina cimbrica Zone , the Pseudouvigerina rugasa zone , the 
Pseudatextularia e legans zone and the Stensiaeina esnehensis Zone . The 
thicknesses of the zone s vary within the basin . In the deep boreholes 
RØnde no . 1 and NØvl ing no . 1 ( Stene stad , 1 9 7 1 , 1 9 7 3 ) , situated in a 
central and a more marginal part of the basin re spective ly , the 
thicknesses are : 

S. esnehensis zone : 1 9/? m 
P. rugasa Zone : 1 8 9 / 3 9  m 
P. e legans Zone : 1 8/ 1 0  m 
P. cimbrica Zone : 1 1 9 / 7 3  m 

In Fig . 2 the ranges of same pertinent species are given . 
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Fig . 1 .  
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UPPER MAASTRICHTIAN FORAMINIFERAL ASSEMBLAGES 

Stenestad 
1 97 1 , 1 97 3  
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The list of taxa ( Fig . 3 )  gives some idea of the assembl ages in the 
Upper Maastrichtian . It has not been attempted to revise the taxonomy , 
since most o f  the name s are in common use and wel l-known from the 
l i terature . 

The assemblages are believed to reflect changing conditions within the 
bas in , e . g .  in sea- level and current pattern , as wel l  as changes with 
time during the general Late Maastrichtian regre ss ion . 

In the deep borehole , Hobro no . l ( and e l sewhere in north Jylland ) , the 
P. cimbrica Zone contains abundant bryozoan remains . The density of 
foraminifera  is  low and agglutinating spec ies are dominant . In the 
following zone s the dens ity of foraminifera increases . In the upper 
part of the sequence , re ferred to the P. e Zegans Zone , agglutinating 
spec ies are not abundant . In thi s section it is Suggested that shallow
water condit ions were interrupted by the Tethyan "P. e Zegans 
transgre s s ion " . 

The upper part o f  the P. e Zegans Zone at Kj Ølby Gaard , however , 
demonstrate s a marked increase in the amount of bryozoan remains 
towards the Danian boundary . Here , the general regression may have 
changed the environmental conditions a little earlier in the P. e "'legans 
Zone than at Hobro . 
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Fig . 2 .  
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Pseudauvigerina cimbrica 
Eauvigerina cre tacea 
Ba livinaides incrassatus giganteus 
Stensiaeina pammerana C'-· 

Neaflabe l Zina reticuZata C'-· 

Glabatruncane Ua havanensis 
Rugaglabigerina rugasa 
Ba livinaides draca draca 
Ba livinaides deearatus gig. 
Osangularia cardieriana navarraana 
Pseudauvigerina rugasa 
Spiri l lina subarnata 
Tappanina se lmensis 
Brizalina se Zmaensis 
Ba Zivina decurrens 
Glabatruncana cantusa 
NeafZabe l lina pastreticulata 
Neaflabe Uina af f. numisma lis 
PseudotextuZaria e legans 
Ba livinaides pa leacenicus • • 

Ba Zivina incrassata incrassata • 

Ba Zivinaides peterssani • 

Eauvigerina cretae 
Gave line l la danica 
Stensiaeina e snehensis 

In the Kj Ølby Gaard section ( Troe l sen , 1 9 5 5 ) , the Dania sec tion 
( Troel sen , 1 9 3 7 ) , the Rørdal ( Aalborg)  section and elsewhere in north 

Jyl l and , argi l l aceous hori zons are present in the white chalk of the 
Upper Maastrichtian . The foramini feral assemblages from the non
argillaceous white chalk and from the argil l aceous hori zons at Dania 
have been compared and found to be s l ightly different . In the 
argillaceous chalk the diversity of agglutinating taxa may be relatively 
high and benthic taxa seem in general to be more abundant . 
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Abathomphalus mayaroensis x 
A labamina dorsop lana x 
A l lomorphina hal li x 
Ammodiscus sp . x 
Angulogave line l la bettenstaedti x 
Anomalina po lyraphes x 
Arenobulimina sp . sp . x x 
Ataxophrag.miUm sp . sp .  x x 

Biglobigerine l la aspera x x 
Bo livina decurrens x 
Bo livina incrassata gigantea x x 
Bo livina incrassata incrassata ( x )  x x 
Bo livinoides austra lis x x 
Bo livinoides deearatus giganteus x x x 
Bo livinoides dPaco dPaco x x x 
Bo livinoides paleocenicus ( x )  x x 
Bo livinoides peterssoni ( x )  x x x 
Brizalina se lmaensis x x 
Bulimina stokesi x 

Cibicides beaumontianus x 
Cibicides bembix x x x 
Cibicides comp lanata x x x 
C i biaides constriata x x 
Cibiaides invo lutiformis x 
Cibiaides c f . p Lana x 
Cibicides vo ltziana x 
Coryphostoma c f . p laita x 

Dentalina sp . x 

Dorothia oxyaona x x 
Dorothia sp . x 

Eauvigerina aretaaea x 
Eauvigerina aretae x x x x 
Eponides frankei x 
Eponides Luna t a x x 
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Fig . 3 .  

FrondicuLaria sp . 

Gaudryina rugosa 
Gaudryina sp . 
Gave Line L La costata 
Gave Line L La danica 
Gave Line L La Lorneiana 
Gave Line LLa pertusa 
Gave Line L La vombensis 
GLobotruncana arca 
GLobotruncana contusa 
GLobotruncana c f .  contusa 
GLobotruncane L La havanensis 
GLobotruncane L La peta Loidea 
GLobuLina c f .  Laerima 
GLomospira sp . 
Guttu Lina trigonuLa 
GuttuLina sp .  
Gyroidinoides octocamerata 

Hedberge L La c f .  monmouthensis 
Hedberge L La sp . 
Heterohe Lix dentata 
Heterohe Lix striata 
Heterostome L La c f .  graci Lis 

Lagena emaciata 
Lagena isabe L La 
Lagenidae indet . 
LenticuUna sp . 
Lituolacea indet . 

Margin u Una sp . 
Marssone L La oxycona 
Me Lanis nobi Us 

NeofLabe L Lina aff . numismaLis 
NeofLabe L Lina postreticuLata 
NeofLabe L Lina reticuLata 
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Nodosaria sp . x 

Noniane Ua c f . troost ae x 
x 

Osangularia cordieriana navarroana x x 

Polymorphinidae indet . x x 

Praebulimina aspera x 

Praebul imina carseyae x 

Praebulimina la e vis x x x 

Praebulimina parvula x 

Pseudotextularia e legans x x 

Pseudouvigerina cimbrica x 

Pseudouvegerina cristata x x 

Pul lenia sphaeroides x 

Fyramidina minuta 
x 

Racemiquembe lina fructicosa x x 

Reusse l la c f . paleocenica x x 

Reusse l la c f .  pro lixa x 

Rugoglobigerina c f .  pennyi 
Rugoglobigerina rugosa x x 

Spiri l lina c f . minima x 

Spiri l lina subornata x x x 

Spirop lectammina c f .  suturalis x 

Spirop lectinata c f . dentata x 

Stensiaeina esnehensis x x x x 

Stensiaeina pommerana ? x 

Tappanina se lmensis x x x 

Valvulineria sp . x 
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It i s  suggested that the distribution of species may be somewhat 
affected by the faet that the state of preservation of the fos s i l s  in 
general seems to be better in the argillaceous chalk . 

The uppermost zone of the Maastrichtian , the S. esnehensis Zone , seems 
to represent the time from the end of the Tethyan transgres sion to the 
final Mesozoic regres sion in the Danish Bas in . Planktic spec ies are 
few and the assemblages may be deseribed as a strongly reduced benthic 
component of the P. e tegans assemblage . 

Thus , the foramini feral faunas demonstrate the withdrawal of the sea 
through rapidly changing assemblage s , decreasing diversity and 
dimini shing planktic-benthic index . .  When the Danian sea transgre ssed 
the area , very few of the Maastrichtian foramini feral taxa had survived . 
Even though the environment was much the same as in the Maastrichtian , 
the fauna was , in contrast , a complete ly new one . 
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