The ostracod fauna from the MaaStrichtian white

chalk of Denmark

NIELS OLUF JORGENSEN

DGF

O

Jergensen, N. O.: The ostracod fauna from the Maastrichtian white chalk of Denmark. Bull. geol. Soc.
Denmark, vol. 27, pp. 93-98, Copenhagen, March 23rd, 1979.

The ostracod fauna from the Maastrichtian white chalk of Denmark includes 95 species representing 34
different genera. The qualitative composition is rather homogeneous throughout the strata studied, in-
dicating a mature and well-balanced community in middle to outer shelf environments. Two biozones in

the Danish Maastrichtian are established on the basis of ostracod species.
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The ostracod faunas in Upper Cretaceous sedi-
ments from north-western European basins have
been intensively studied. Several large mono-
graphs have been published, including van Veen
(1932, 1934, 1935, 1936, 1938), Bonnema
(1940, 1941), Szczechura (1964, 1965), Deroo
(1966) and Herrig (1966).

A thesis on the ostracods from the Maastrich-
tian white chalk of Denmark was written by the
present author (Jergensen 1970) and as one of
the results of this study, two new species were
described (Jorgensen 1974, 1976). The ostracod
fauna from the Maastrichtian of Denmark shows
close affinity to the fauna from the Lower
Maastrichtian chalk of Riigen, East Germany
described by Herrig (1966). The reader is refer-
red to that paper for detailed taxonomy and sy-
nonyms. The present study deals with stratigra-
phical and palaeoecological aspects of the
ostracod fauna within the Maastrichtian sequence
in Denmark.

Material

The material studied originates from 20 outcrops
or boreholes, 19 Danish and 1 Swedish, which
fairly well represent the Maastrichtian sequence
of white chalk in the Danish basin (fig. 1).
Samples were disintegrated by alternate boiling
and freezing in destilled water or a supersatura-
ted solution of glauber salt (NaSO4.10 H20). All
the ostracod valves were picked out under bino-

cular microscope and determined to species. The
specimens are in general well preserved.
Faunal composition and ecology .

The ostracod fauna examined includes 95 species
representing 34 different genera. A fauna list is

Fig. 1. Map of Denmark showing the localities studied in the
present paper. 1. Bjerre; 2. Erslev; 3. Voxlev; 4. Rordal; 5.
Danmark; 6. Ellidshgj; 7. Gudumholm; 8. Vive; 9. Dania Ce-
ment Works; 10. Spentrup; 11. Karlstrup; 12. Copenhagen TU-
BA 13; 13. Saltholm 13; 14. Limhamn; 15. Stevns; 16. St. Stej-
lebjerg; 17. Hvidskud; 18. Hvide Klint; 19. Hassels; 20. Gedser.
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PODQOCOPIDA

CYTHERELLIDAE. Sars, 1866

nv\}m_.o__o contracta contracta Veen, 1932
C. ovota (Rémer, 1841)

C. parallella (Reuss,1845)

C. postspironosa  Herrig, 1963

Cytherelloides auricularis  (Bosquet, 1847)
C. granulosa (Jones, 1849)

C. tricostata  Jgrgensen, 1974

BAIRDIIDAE  Sars, 1888

Bairdia amphiplana Veen, 1934
B. denticulata Marsson, 1880
B. trigona .(Bosquet, 1847)

Bairdoppilata cretacea (Veen, 1934)

B. septentrionalis (Bonnema, 1940)

Bythocypris staringi Bonnema, 1941
Howed&laurencich, 1958
Veen, 1934

(Triebel, 1936)

B. veeni

B. limburgensis

Cardobairdia minuta

MACROCYPRIDIDAE  Miller, 1912

Macrocypris limburgensis Veen, 1938

PARACYPRIDIDAE Sars, 1923

Poracypris jonesi  Bonnema, 1940

Paracypris sp.

PONTOCYPRIDIDAE Miller, 1894

Argilloecia communis Bonnema, 1940
A. decussata  Bonnema, 1940

A. fortior Bonnema, 1940

A. projecta Herrig, 1963

Table 1. The ostracod species recorded from the Maastrichtian white chalk of Denmak. The taxonomy used generally

follows that of Moore (1961).
CYTHERIDEIDAE  Sars, 1925
Clithrocytheridea preciosa (Veen, 1936)

Eucythere cf. lowei Howe, 1936
E. producta Herrig, 1963

Krithe bonnemai Der 6o, 1966
K. kritheformis Bonnema, 1941
CYTHERIDAE Baird, 1850

Loxocythere subtrigonalis Herrig, 1963

BYTHOCYTHERIDAE Sars, 1926

Bythoceratina acanthoptera  (Marsson, 1880)

B. aculeata (Veen,1936)

B. bugensis (Szczechura, 1964)

B. cuspidata (Jones&Hinde, 1890)
B. dania Jgrgensen, 1976

B. exornata (Herrig, 1966)
. B. hispida (Veen, 1936)
B. laevis (Marsson, 1880)
B. longispina (Bosquet, 1854)
B. marssoni (Veen, 1938)

B. montuosa (Jones&Hinde, 1890)
B. obvoluta (Herrig, 1967)
B. pedata (Marsson, 1880)

B. pedatoides (Bonnema,1941)
B. staringi (Bonnema, 1941)
B. sulcata (Veen, 1936)

B. tricuspidata (Jones8Hinde, 1890)
B. trituberculata . Herrig, 1963

B, umbonatoides (Kaye, 1964)

Pseudocythere cretacea Bonnema, 1940

CYTHERURIDAE Miller,1894

Veen, 1936
C. pseudoexcavata Herrig, 1964
Veen, 1936

C. striatoides Bonnema, 1941
C. ubaghsi Veen, 1936

Cytherura bosqueti

C. staringi

Cytheropteron (Cytheropteron) aequivalve Bonnema, 1941

C. {Cytheropteron) harrisi Skinner, 1956
C. {Cytheropteron) sp.

Veen, 1936
C. (Aversovalva) v=scriptum Veen, 1936

C. (Aversovalva) staringi

Eucytherura dorsotuberculata Veen, 1938 -
Bonnema, 1941
Bonnema, 1941

E. longa

E. mulleri
E. tuberculata Bonnema, 1941
E. tumida

E

Bonnema, 1941
Bonnema, 1941

(Veen, 1936)

ventrotuberculata

Hemicytherura bisulcata

Paracytheridea (Paracytherideo) fluitans (Bonnema, 1941)

P. (Paracytheridea) longicauda (Bonnema, 1941)
P. (Hemiparacytheridea) humilis {Bonnema, 1941)

P. (Hemiparacytheridea) occulta restricta  Herrig, 1963

HEMICYTHERIDAE Puri, 1953

Caudites jaekeli Herrig, 1963

LOXOCHONCHIDAE Sars, 1925

Loxochoncha striatopunctata  Veen, 1936

PROGONOCYTHERIDAE

Neocythere (Neocythere) saccata
N. (Physocythere) virginea (Jones, 1849)

Sylvester-Bradley, 1948

{Marsson, 1880)

SCHIZOCYTHERIDAE Howe, 1961

Schizocythere aculeata {Bonnema, 1941)
S. chelodon (Marsson, 1880)

Paijenborchella marssoni  Triebel, 1949
BRACHYCYTHERIDAE  Puri, 1954
Alacythere phylloptera  {Bosquet, 1854)

Alacythere sp.

Diogmopteron alatoides (Bonnema, 1940)

TRACHYLEBERIDAE Sylvester-Bradley, 1948

Curfsina parva (Bonnema, 1941)

C. quadrispinata  Deroo, 1966

Cythereis hallembayensis Deroo, 1966
Herrig, 1965 '

(Veen, 1936)
Deroo, 1966

C. zygopleura varia
Limburgina binkhorsti
L. ornatella
Phacorhabdotus lonsdaliensis (Jones, 1849)
Spinoleberis eximoides (Veen, 1934)

Trachyleberidea acutiloba  (Marsson, 1880)

XESTOLEBERIDAE _Sars,1928

Xestoleberis bidentata  Bonnema, 1941

Bonnema, 1941 '
Veen, 1936 ’

X. supplanata  Veen, 1936

X. ovata
X. pergensi
FAMILIA INCERTA

Saida crassa Herrig, 1968
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given in table 1. The fauna is characterized by a
remarkably uniform composition throughout the
strata studied. The genera Bairdia, Cytherella,
Cytherelloidea and Argilloecia are present in all
samplex examined and are represented by several
species and a large number of individuals. These
genera dominate the fauna quantitatively.

Accessory species belong to the genera Krithe,
Phacorhabdotus, Neocythere, Xestoleberis and
Bythoceratina. Representatives of these genera
may be rare or even absent in some samples, but
occur in large numbers in a few samples where
they constitute more than 15% of the entire
number of specimens.

The genus Bythoceratina is a particularly im-
portant element in the fauna. It contains 19 dif-
ferent species i.e. approximately 20% of the
number of species recorded and is mor-
phologically the most variable genus in the mate-
rial studied. The genus is represented in most
samples, but by a varying number of species and
individuals.

All other genera have a rather scattered and
patchy distribution. The majority of these genera
are represented by a few species only, and the
number of individuals never exceeds 15% of the
total number of specimens in a sample. Several
are present in very few samples only. Though the
rare species comprise only a minority of the total
number of individuals, they make up more than

70% of the species recorded.

" The quantitative distribution of valves of the
dominant, accessory and rare species in two re-
presentative sections from Lower and Upper
Maastrichtian is shown in fig. 2. The fauna is
characterized by high diversity and a generally
high density. The number of dominant species is
rather constant within both sections, while the
variation in number of species increases regard-
ing the accessory and rare groups.

The density varies considerably in the strata
studied. This was emphasized by a study of four
samples from a well-defined level in the section at
Dania Cement Works, which revealed a hori-
zontal density variation similar to the vertical
variation demonstrated in fig. 2.

A comparison between ostracod density and
the relative size of the wash residue (WR), which
reflects the quantitative size of the entire inverte-
brate fauna, does not reveal any correlation be-
tween these two parametres (fig. 2).

The main characteristic of the fauna is the
rather uniform composition. Unfortunately there
is no comparable Recent fauna and ecological
considerations are therefore rather speculative.
However, the significant dominance of smooth
and lightly ornamented species combined with
the silt-clay composition of the chalk sediment, is
in good agreement with the correlation between
carapace ornamentation and grain size distri-
bution of substrate found by Elofson (1941) in a
study of Recent ostracods from Skagerak. All ge-
nera are considered high marine and no species
having an unquestionable affinity to plants have
been recorded.

Stratigraphy

On the basis of ostracods a biostratigraphical sub-
division of the Danish Maastrichtian can be
established by two species only, Bythoceratina
dania Jorgensen, 1976 and Bythoceratina umbo-
natoides (Kaye, 1964). The distribution of the
two species in comparison with the known strati-
graphy of the Danish Maastrichtian white chalk is
shown in fig. 3.

B. umbonatoides is recorded from every loca-
lity that includes brachiopod zones 1-8 and is one
of the most frequent Bythoceratina-species in this
part of the sequence. B. dania characterizes the
uppermost Maastrichtian, being found in bra-
chiopod zones 9-10 only (Jergensen 1976). The
species is quantitatively most frequent at locali-
ties in Jylland.

Discussion

A detailed biozonation of the Danish white chalk
has been attempted by several authors. The most
successful have been carried out on foraminifera
(Troelsen 1937), belemnites (Birkelund 1957)
and brachiopods (Surlyk 1970). A discussion of
problems of chalk stratigraphy and ecology was
published by Surlyk & Birkelund (1977).

An evaluation of the quantitative and qualita-
tive composition of the ostracod fauna outlined
above does not allow any detailed stratigraphical
subdivision .of the Danish chalk. However, the
chalk can be divided into two zones on the basis
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number of species
>

Fig. 2. The quantitative distribution of species and valves of
ostracods in the section of Dania Cement Works (Upper
Maastrichtian) and Hvidskud (Lower Maastrichtian). The figure
shows for each 50 g. sample the number of valves and the num-
ber of dominant (D), accessory (A) and rare (R) species respect-
ively. The ostracod distribution is compared to the wi* wash
residues (*wi) ie. the fraction > 75 um.

Jorgensen: Maastrichtian ostracod fauna
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Fig. 3. The biostratigraphical zonation of the Danish white

- chalk.

of ostracods. The validity of these is probably re-
stricted to the Danish basin.

A local correlation between neighbouring lo-
calities might be possible and useable as demon-
strated at the Lower Maastrichtian chalk of Ri-
gen, East Germany (Herring 1966). However,
the index species in the Riigen sections are re-
corded from several Danish localities, although
here they are without stratigraphical significance.
Correlation by means of density is not recom-
mended, owing to the considerable vertical and
lateral variations.

It has not been possible to establish assemblage
zones as successfully has been done in the
Maastricht area (Deroo 1966). This is most likely
due to the relatively short stratigraphic sequence
exposed in the Danish area, and to the homoge-
neous environmental conditions.

A considerable similarity exists between ostra-
cod faunas in chalk facies from Upper Cretaceous
in northwestern Europe. In addition to the
Maastrichtian fauna from Denmark, the chalk
ostracod faunas described comprise the Lower
Maastrichtian chalk of Riigen, East Germany
(Herrig 1966), the Upper Campanian and Lower
Maastrichtian at Mielnik, Poland (Szczechura
1964, 1966), Upper Campanian and Lower
Maastrichtian in the Maastricht area, Nether-
lands (Deroo 1966) and the Upper Cretaceous of
England (Jones & Hinde 1890; Kay 1964).
Paucity of data available does not allow a quan-
titative comparison of the faunas described, but
although some differences in density and diver-
sity exist, the similarity is evident at both genus
and species levels.

Deroo (1966) found that the change in carbo-
nate sedimentology in the Maastricht area re-
flected by ‘Craie Grossiére’ and the ‘Tuffeau de
Maastricht’ also involved a considerable change
in the ostracod fauna. He described the profound
high-diversity ‘tuff-fauna’ as being a typical ‘tro-
pical’ neritic one and suggested ecological condi-
tions similar to those accepted for the Lower
Maastrichtian in the north Aquitanian basin.
However, this southern influence did not reach
other parts of the Upper Cretaceous of north-

‘western Europe.

The homogeneous composition of the ostracod
fauna is most likely related to the basinal chalk
facies that dominates the Danish Maastrichtian
(Hékansson et al. 1974). The biomicrite consti-
tuted a relatively constant and uniform substrate

- for the benthic ostracods through Maastrichtian

time, and the remarkably high diversity indicates
a mature and well-balanced community. A de-
tailed study on the ostracod diversity in the Da-
nish Maastrichtian is in preparation.

According to known bathymetric distributions
of the respective genera, the chalk ostracod fauna
indicates epicontinental sublittoral environments
(Moore 1961; Morkhoven 1963). There are no
indications that sedimentation, in the studied
sections, took place within the euphotic zone
(Hikansson et al. 1974). Furthermore, the lack
of typical plant dwellers indicates that the fauna
studied characterizes environments below limits
of algal growth i.e. middle to outer shelf condi-
tions.
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Dansk sammendrag

Ostracodfaunaen i det danske skrivekridt (Maastrichtian) om-
fatter 95 arter fordelt pd 34 slzgter. Faunaen er karakteriseret
af stor ensartethed i det undersogte omride og indicerer at midt
til ydre shelf forhold har rddet i den danske del af Maastrichtien
havet. Det danske skrivekridt kan opdeles i to zoner pi grund-
lag af ostracodfordelingen.
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