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The brachiopods of the Maastrichtian white chalk of Denmark have been 
studied in detai l from taxonomic ,  stratigraphic and palaeoecologic 
points of view ( Surlyk , 1 96 9 , 1 9 70a , b ,  1 9 7 2 , 1 9 7 3 , 1 97 4 ) . 

The material numbers about 1 00 . 000  spec imens obtained mainly from bulk 
samples ( 5  or 1 0  kg ) . The total fauna numbers about 45 species , 8 of 
which are inarticulate ( Fig . 1 ) . The maj ority of the species - and by 
far the most abundantly occurring - are minute articulate forms which 
rarely exceed an adult length of 2 - 4 mm . Those species may occur in 
hundreds or even thousands in e ach sample ( Fig . 2 ) . The larger 
articulate species are generally rare and were either loose lying on 
the sea floor or attached with a pedicle to large suitable substrate s 
such as echinoid tests . The inarticulate species mainly belong to the 
Craniacea which had a cernenting or eventual ly freely recumbent mode of 
l i fe ( Sur lyk , 1 9 7 3 ) . The species Lingula cretacea is  notable in that 
it represents a mainly infaunal , burrewing group of brachiopods which 
i s  normal ly c laimed tb l ive in very shal low marine waters . Here it 
occurs in a pelagic chalk depos ited wel l  below the photic zone in the 
deeper part of the she l f . Lingula cretacea belonged to the normal 
benthic fauna and quantitative data from the chalk of Rugen , East 
Germany ( Steinich , 1 9 7 2 )  shows that it varies in abundance in the same 
way as the main part of the other benthic specie s . An epiplanktic mode 
of life can thus be exc luded . 

The more prec ise substrate pre ference of same of the pedunculate minute 
brachiapod species ( Fig . 1 )  can be ascertained by rare finds of 
spec imens preserved in situ , sti l l  adj acent to the substrate to which 
they were attached ( Surlyk , 1 97 4 )  and by the discovery of minute borings 
of different types produced by the s trands of brachiapod pedic les ( Fig . 
3 )  ( Bromley & Surlyk , 1 9 7 3 ) . 
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1 1 ) SECON DA R I LY FRE E - L IV I N G  FORM S , M E D I UM TO 
L A R G E S I Z E D :  10 spec ies. 

C re t i r h y n c h i o  l i m b o  to ( S c h l o t t h e i m ) - 1 2  m m  

C r e t i rt.yn c hio re troeta { Roemer l - 2 5  m m  

C ret i r h y n c hia sp. - a pprox . 30 m m  

C o r n e i t h y r i s  s u b c o rd i n o l i s  ( S o h n i  ) - 45 mm 

Terebra t u l i n a  g ra d l i s  ( S c h l ottheim ) - 1 3  mm 

Trig e n o s e m u s  p u l e h e l l u s ( N i l uon ) - 20 m m  

G e m m o r e u t a  h u m bol d t i i  { H a g en o w ) - 2 0 m m  

M a g a s  c h i ton i f o r m i s  ( Sc h l o t t h ei m ) - 1 1  m m  

M e a n i a  semi g l o b u l a r i s  ( Pou e l t } - .C m m  

T h e c i d e a  p o p p i l a t a  { Sc h l oU h ei m ) - 1 0  m m  

I I I  J B U R ROW I N G  FORMS : 1 spec ies .  

L i n g u l o  c r e t o c e a  N i l s so n - 8 m m  

IV) ATTAC H E D  TO T H E  SU BSTRATE BY C EM E N TAl i O N : 8 species. 

a) Attached to the very sma l l  substrates : 2 species . 

I s a c r a n i a  cosfoto { Sowe r b y ) - o pprox . 7 m m  

I s a c r o n i a  borbato ( H o g e n ow 1 - oppro • .  7 m m  • 
b) Conf in  ed to large,  hard substrates : 6 species. 

A n c i s t r o c r a n i a  t u b u l o s o  ( N i e l s en ) - 8 mm 

C ra n i o  a n l i q u a  Oefranc e - 14 mm 

C r a n i a  o ff. c r a n i o l a r i s  ( l i n n a e u s ) - 7 m m  

m 
ø Ø 

Ve•m ;<ulotheddea ve•m k u l o , ; ,  ( S < h l o t t h e ; m ) - 1 2  �:""" .1/'A 
T h e < ; d ea '"'"" ; , . , , ,. Deho n u  - 7 m m  � � 
l i f o l i u m  wet herell i  { Morris ) - .& m m  � 

l )  ATTACH E.D TO TH E S U B S T R AT E  BY M E A N S  OF A P E D I C L E :  
24 species. 

,.,::.:�,:::�:.:·,::�:::::�: �o« '"'i' >O ·��
. 

i es 

Terebro t u l i na I o n g i e a l l i s  Steini c h - 5 . 2  m m  & flt 
Terebro t u l i na sub t i l i s  S t e i n i c h - 2 . 5 m m  : , . .  a 
R u g i a  t e n u i costoto S t e i n i c h - o p p rox . 3 m m  

R u g i a  a c u t i ro s t r i s  S t e i n i c h - 2 . 5  m m  

R u g  i a teguloto Sur lyk - 2 . S  m m  

R u g i a  s p i n  o s o  S u r l y k - 1 . 3  m m  

G i s i l i n a  g i s i i  ( Roem e r l - 5 . 5  m m  

G i s i l i n a  j o s m u n d i  S t e i n i c h - 4 . 5  m m  

Droc i u s  c a r n i f e x  S t e i n i c h - a pp rox . 4 m m  

A e m u l a i n u s i t a t a  Stei n i c h - 3 .6 m m  

S c u m u l u 1  i l'l � p i n a t u i  S t e i n i c h - 2 .  S m m  

A r g y r o t h e c a  bronn i i  ( A o e m e r ) - S m m  

' 
� 

e O a �  " " 9 Y • o l h e<o <on ; unda Ste; n k h - 3 . 7 m m  � 
A•gy•othe<o n. >p. off. <on;unda- app••• · •  mm � � 
Argyro t h e c o  hi r u n d  o ( H agenow ) - 4 mm - - A 
A•gy•o l h o < a  ob, t ; n o t a  Ste;n k h - • m m  � • � 
Argyroti'leca steve n s i s  { N i e l s e n l - 2 . 5 mm e � 
Argyrotheca bron n i i  s . l .  ( l at e  form ) - S m m  � 
D a l l ;  g o •  n o b ; l ; ,  Ste; n ; < h - a pp•o x .  5 m m  � 

b) Medium to very large si zed forms confined to l a rge , 
ha rd  su bstrates : 3 species. 

N e o l i o t h y r i n a  o be1o S a h n i - 70 m m  

N e o l i o t h y r i n a  f i ttoni  ( H o g e n ow ) - I S  m m  

K i n g e ll a  p e n t a n g u l a t a  ( Woodword ) - 1 7  m m  

c J Attached d i rect l y to  the sed imen t :  1 species. 

Ter e b rotul ino c h ry•oli1  ( Schlotthel m ) - 2 2  m m  

Fig . 1 .  The brachiapod spec ies found in the Maastrichtian chalk of 
Denmark distributed on ecological groups ( from Surlyk , 1 97 2 ) . A few 
additional rare species have been found later . 
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Fig . 2 . A :  The quantitative distribution of the mos t  important 
brachiapod specie s in the Maas trichtian/Danian boundary section 
at Karl strup , S j ælland , Denmark . B : The quantitative distribution 
of the most important brachiapod species  in the Lower Maastrichtian 
sec tion at Hvidskud , Møns Klint , Denmark ( from Sur lyk , 1 9 7 2 ) . 
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Fig . 3 .  Examples of borings (Podichnus ) produced by brachiapod 
pedicles  in a s ingle Lower Campanian belemnite from Eastern England 
( from Bromley & Sur lyk , 1 9 7 3 ) . 

The brachiopods have pro ved to be of great biostratigraphical value in 
the chalk of NW Europe because many of the spec ies have a limited 
vertical distribution , occur in great numbers , and are easy to determine 
( Steinich , 1 96 5 ; Surlyk , 1 9 70b ; Surlyk & Birkelund , 1 9 7 7 ) . The Lower

Upper Maastrichtian boundary strata of Rugen were divided into five 
zones by Steinich ( 1 96 5 ) . Three of the se zone s could be recognized 
also in Denmark , and the whole of the Danish Maastrichtian was divided 
into 1 0  zone s ( Surlyk , 1 97 0b ) . The boundaries of all the zones are 
defined by the first or last occurrence of a species whilst the zone 
itself is characterized by the presence of one or more spec ie s . Later , 
partly unpublished work has shown that the main zonation is also val id 
for the Maastrichtian of NW Germany ( Surlyk , 1 97 5 ) , Eastern England 
and SW Sweden . A s lightly modi fied version of thi s  zonation is shown 
on Fig . 4 .  Apart from the zonation itse l f  several important results 
emerged from the work on the stratigraphy of the brachiapod fauna . 
Firstly , a great number o f  lee alities were precisely dated for the 
first time ( Surlyk , 1 96 9 )  and , secondly , a thick chalk sequence above 
the last occurrence of Be lemne l la occidentalis and the first occurrence 
of Be lemnite l la junior and Be lemne l la casimirovensis ( see Christensen , 
thi s  volume ) which earlier has been placed in the Lower Maastrichtian , 
was removed to the Upper Maastrichtian ( Fig . 4 )  ( Surlyk , 1 970b) . The 
key spec ies in the zonation are the minute forms Rugia spinosa, R.  
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Fig . 4 .  The brachiapod zonation of the Maastrichtian of Denmark 
corre lated with an earlier zonation based on be lemnite s (Birke lund , 
1 95 7 ) ( from Surlyk , 197 2 ) . 

acutirostris , R.  tenuicostata , R. teguZata, Gisi lina gisii , G .  jasmundi , 
Meania semigZobuZaris , Argytotheca stevensis and the larger forms 
Trigonosemus puZche Z Zus , GemmarcuZa humbo Zdtii and Thecidea recurvirostra 
(Fig . 1 )  . 

4 9  



The highes t  Maastrichtian chalk at all leealities i s  charac terized by 
the fauna of zone 1 0 , which continues to the basal Danian bed . This 
fauna often shows extremely high densities and relative ly high diversity . 

The taxonomy and stratigraphy of the brachiopods of the Danian of 
Denmark are only known in broad outl ine , whereas the palaeoecology of 
the brachiopods from Fakse , type locality of the Danian , has been 
treated by Asgaard ( 1 968 ) . Consequently nothing detai led is known 
a�out extinctions and faunal turnover across the Maastrichtian/Danian 
boundary . The Maastrichtian and Danian stage s have practically no 
brachiapod species in common . Prel iminary data seem to sugge st , 
however , that several of the latest Maastrichtian species pas s into 
the lowest few metres of the Danian . Morphologically and 
palaeoecological ly the Danian brachiapod fauna as a whole shows great 
resemblances with the Maastrichtian fauna . This is to be expected 
because the main fac ies of the two stages are quite s imi lar . 
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