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On the basis of dinoflagellates the Mo-Clay Formation of Denmark can be assigned to the Upper 
Paleocene and Lower Eocene. 
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On the basis of silicoflagellates the Mo-Clay 
Formation, including a series of ash layers num­
bered from -39 to + 140 (B0ggild 1918), has 
recently been stated to comprise a time span from 
the Lower Paleocene to the Lower Eocene (Mar­
tini 1977) corresponding to nannoplankton zones 
NP 4 - NP 10 (Martini 1971). The lithostrati­
graphical position of the Mo-Clay is well-known 
(Dinesen, Michelsen & Lieberkind 1977), over­
lying the Type Selandian (Rosenkrantz 1924). 
Haq & Lohmann (1976) assigned the Lellinge 
Greensand (Lower Selandian) to NP 5, and the 
Type Danian sediments to NP 1 - NP 4. K. 
Perch-Nielsen (pers. comm. 1978) is in agree­
ment with this. On the other hand, however, 
Martini (1977: 104) assigned the lowe&t part of 
the Mo-Clay as well as the Kerteminde Clay ( = 
Kerteminde Marl) to NP 4, which is of Upper 
Danian age. The Kerteminde Marl directly over­
lies equivalents to the Lellinge Greensand ( or 
Copenhagen Greensand), and there is thus some 
discrepancy between the nannoplankton_ and sili­
coflagellate zonation of the Palaeogene of Den­
mark (cf. also Perch-Nielsen 1976). 

However, samples from the Mo-Clay (-33/-34) 
and of the underlying grey, slightly calcareous 
clay in Stolle Klint on Fur yielded abundant and 
well preserved dinoflagellates unquestionably 
belonging to the Wetzeliel/a hyperacantha Zone 
of Costa & ·Downie (1976), which is almost 
equivalent to NP 9 (Costa & Downie 1976). 
Typical W. hyperacantha Zone assemblages con­
tinue until ashlayer -19b, where the dinoflagel­
Iate assemblage becomes completely dominated 
by Cyclonephelium ordinatum. The first occur-
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rence of Wetzeliella spp. is a world wide biostrati­
graphic marker (Wilson 1967, Downie, Husain & 
Williams 1971, Costa & Downie 1976) defining 
the base of the W. 

1

hyperacantha Zone. The pre­
sence of Wetzeliel/a in the Mo-Clay has pre­
viously been men_tioned by Perch-Nielsen 
(1976:28). Furthermore, a sample of greyish clay 

· below typical R0snres Clay, which latter belongs
to NP 11 (Perch-Nielsen 1976:28), and above
ash layer + 130 in Knude Klint ori Fur contained
W. meckelfeldensis showing that the Mo-Clay
perhaps extends into the W. meckelfeldensis
Zone of Costa & Downie (1976). This is support­
ed by an investigation by Caro (1973:340) who
found W. articulata in the R0snres Clay, which
therefore may be correlated with the W. va­
rielongituda Zone or younger strata. The W. va­
rielongituda Zone makes up a minor part of NP
11, whereas the W. meckelfeldensis Zone is cor­
related with parts of the Lower Eocene NP 10
(Costa & Downie 1976) corresponding to the
basal Ypresian (de Coninck 1965, 1968 & 1972).
Haq & Lohmann (1976:128) correlated the R0s­
nres Clay with NP 11 - NP 13.

Since the Mo-Clay in Hanklit and Silstrup 
Klint extends above + 130 we may conclude that 
the Mo-Clay extends into the Lower Eocene W.

meckelfeldensis Zone (NP 10), and since the 
Mo-Clay in Stolle Klint as well as the underlying 
grey slightly calcareous clay belongs to the W.

hyperacantha Zone (NP 9), we can further con­
clude that the lower part of the Mo-Clay is of 
Upper Paleocene age, and that the Mo-Clay cer­
tainly does not include sediments belonging to 
NP 4, (compare Fig. 1). 



90 Hansen: Age at the Mo-Clay 

CHRONO 
ZONES 

Z <-
UJ 0) 

O o 

m <-

uj E 

Q- O 

§!2 

t"5 

Z 
< 
a z 
< 
LU 

z 
< 
z 
< 

B I O Z O N E S 
Dl NO CYST S NP 

W.articulata 11-13 

IV meckelfeldens 

unzoncd interval 

[10] 

W.hyperacantha 

D. speciosa 

H. cryptove-
siculata 

X. lubricum 

X.rugulatum 
C cornuta 

[9] 

[6-8] 

F O R M A ­
T I O N S 

RØSNÆS 
CLAY 

GREY 
VNFOSSILIFEROUS" 

CLAY 

KERTEMINDE 

MARL 

LELLINGE 
GREENSAND 

iimiiiii mmninrmrmi| 

DANIAN 

LIMESTONE 

GROUP 

FISH CLAY~ 

Fig. 1. Biostratigraphic correlation of the Paleocene - Lower 
Eocene of Denmark. Brackets indicate correlations based on 
indirect evidence. W. = Wetzelielia, D. = Deflandrea, H. = 
Hafniasphaera, X. = Xenicodinium, C. = Carpatella. Tuff, 
clay: tuffbearing clay. 

Dinoflagellates from the grey, slightly cal­
careous (socalled unfossiliferous) clay below the 
Mo-Clay, Stolle Klint, Fur: 

Wetzelielia hyperacantha, W. homomorpha ho-
momorpha, W. homomorpha quinquelata, Cy-
clonephelium ordinatum, Operculodinium centra-
carpum, Membranilarnacia ursulae, Deflandrea 
speciosa, D. wardenensis, D. phosphoritica 
australis, D. depressa, Alterbia dilwynensis, Di-
phyes colligerum, Phthanoperidinium tritonium. 

Dinoflagellates from the Mo-Clay (-33/-34), 
Stolle Klint, Fur: 

Wetzelielia hyperacantha, W. homomorpha ho­
momorpha, W. homomorpha quinquelata, Cy-
clonephelium ordinatum, Deflandrea speciosa, D. 
phosphoritica australis, Spiniferites ramosus, Op­
erculodinium centrocarpum, Hafniasphaera sep-
tata, Hafniasphaera sp. 

Dinoflagellates from the Mo-Clay (-20/-19b), 
Stolle Klint, Fur: 

Wetzelielia hyperacantha, W. homomorpha ho­
momorpha, W. homomorpha quinquelata, W. 
paniculata, Cyclonephelium ordinatum, Hystri-
chosphaeridium tubiferum, Hafniasphaera sp., 
Operculodinium centrocarpum, Cordosphaeridi-
um inodes. 

Dinoflagellates from greyish clay above + 130, 
below Røsnæs Clay, Knude Klint, Fur: 

Wetzelielia meckelfeldensis, Cyclonephelium or­
dinatum, Hystrichosphaeridium tubiferum, Spi­
niferites ramosus, S. cornutus, Oligosphaeridium 
complex, Cordosphaeridium inodes gracilis, Haf­
niasphaera septata, Hafnisaphaera sp., Operculo­
dinium centrocarpum, Deflandrea phosphoritica 
phosphoritica, D. depressa. 
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Dansk sammendrag 
På grundlag af fossile dinoflagellater kan moleret korreleres 
med Wetzelielia hyperacanta Zonen, som desuden omfatter det 
såkaldte grå, fossilfri ler under moleret. Moleret synes desuden 
at nå ind i den næstfølgende dinoflagellatzone, W. meckelfel­
densis Zonen. På basis af disse zoners korrelation med Type 
Ypresien og med Paleocæn-Eocæn sedimenter andre steder i 
verden kan det konkluderes, at moleret er aflejret i Øvre Pale-
ocæn (NP 9) og sandsynligvis også i Nedre Eocæn (NP 10), 
hvilket synes at modbevise Martinis (1977) korrelation af mo­
leret med væsentligt ældre aflejringer. 
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