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Introduction

The Lower Tertiary so-called plastic clays from
the Danish area comprise a series of extremely
fine grained marine clays which show a variety of
colours. The best known of these sediments are
the Rosnas Clay, the Lillebzlt Clay and the
Sevind Marl (Sorgenfrei 1957; Dinesen,
Michelsen & Lieberkind 1977). They are ex-
posed at several localities and their Eocene age is
firmly established from both biostratigraphical
evidence and from their lithostratigraphical posi-
tion above the Upper Paleocene/Lower Eocene
(Hansen 1979) ash-bearing series known as the
Mo Clay Formation and the time equivalent Clay
with Tuff Formation.

However, lithostratigraphical data from several
widespread borings in Denmark indicate that
lithologically similar clays were deposited in parts
of the Danish area earlier than the ash-bearing
series, i.e. in the Paleocene (Andersen 1944:
419; Dinesen et al. 1977). No biostratigraphical
déting of these sediments has so far been carried
out, and until recently the occurrence of
Paleocene plastic clay has not been reported with
certainty from surface exposures.

This paper presents a Dbiostratigraphical
analysis of outcrops in the Vejle Fjord area (fig.
1), showing that part of the plastic clays is of
Paleocene age.

Exposures and lithology

The exposures of Paleocene plastic clay are found
near Albzkhoved and on the island of Abelo

(fig. 1). In a coastal cliff 850 m east of Al-
bakhoved about 3 m of plastic clay are exposed
below an approximately 1.5 m thick sequence of
the ash-bearing series. The contact between the
clay and the ash-bearing series is glacio-tectonic,
and only the uppermost part of the ash series is
present. The ash-bearing series from this locality
has been described by Andersen (1937).

The clay below the ash-bearing series is slightly
calcareous, very fine-grained, dnd sticky. The
clay is bioturbated and without distinct bedding.
The lowermost 1 m of the clay is dark blue-green
and contains well preserved dinoflagellate cysts.
The upper 2 m are dark red-brown and samples
from this part were barren of palynomorphs.

On Abeloa clays -of similar lithology are ex-
posed in a very low cliff on the southwest coast
about 150 m north of the abandoned boat har-
bour. The small disturbed outcrop includes a 1.1
m thick sequence of plastic clay. The lowermost
80 cm of the clay is gray-green, the upper 30 cm
of the clay is red-brown. Above the red-brown
clay is a Quarternary glacial moraine (Flemming
Gersner, pers. comm.). Similar to the section at
Albzkhoved, the greenish clay contains well
preserved dinoflagellate cysts, while a sample of
the red-brown clay was barren.

Dinoflagellate analysis

A sample of dark blue-green clay from Al-
bazkhoved and a sample of gray-green clay from
Abelo yielded very similar assemblages of di-
noflagellate cysts. The following species occur in
both samples:
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Fig. 1. Map showing localities referred to in the text.
Areoligera senonensis, Deﬂdndrea speciosa, DiScussion

Hystrichokolpoma aff. mentitum, Hystrichos-
Dphaeridium tubiferum, Achomosphaera alcicornu,

Thalassiphora delicata, Cordosphaeridium inodes.

and Cordosphaeridium aff. exilimurum.

. In both samples the total number of these taxa
accounts for about 75% of the total assemblage.
Areoligera senonensis alone makes up 55-60% of
the total assemblage. Species of Spiniferites and
. Achomosphaera account for most of the remain-
. ing part of the assemblage.

The dinoflagellate assemblage indicates a
Thanetian age, specifically the Deflandrea
speciosa zone (Caro 1973; Caro, ‘Luterbacher,
Perch-Nielsen, Premoli-Silva, Riedel & San-
filippo 1975; Hansen in prep.). The lower part of
the ash-bearing series belongs to the younger
Apectodinium hyperacanthum zone (Hansen
1979).  The plastic- clay investigated "here is
therefore older than the ash-bearing series.

"Data from borings:show that plastic clay occurs

below the ash-bearing series at several different
localities in Denmark. Gry (1935) mentions
plastic clay below the ash-bearing series from
borings at Skrgbelev, Wedellsborg, Galten and
Skive (fig. 1). Flagler (1940) mentions green and
light brownish, very poorly bedded, mainly
non-calcareous clays from the Paleocene of the
Viborg borings Nos. 1, 3 and 4. In Viborg boring
No. 4 the plastic clay occurs immediately below
the ash-bearing series. According to Flagler
(1940) the lower part of the ash-bearing series is
composed of laminated, dark gray shales, and the
contact to the plastic clay below is sharp. In Vi-
borg borings Nos. 1 and 3 dark gray, poorly bed-
ded clay, grading downwards into green and
brownish clays, has a sharp contact to the lami-
nated ash-bearing series above.



Bulletin of the Geological Society of Denmark, vol. 29 1980 ' 49

Based solely on the lithological evidence
Flagler (1940) claims that an erosional surface
and a low angular unconformity is -present be-
tween the poorly bedded clays and the laminated
ash-bearing series. A hiatus below the ash-bear-
ing series in large parts of the North Sea area,

including Denmark, has recently bech suggested

by Knox & Harland (1979). Unfortunately the
cores of the Viborg borings appear to'be the only
undisturbed samples of this contact in the Danish
area. o

The laminated, dark gray shales that according

- to Flagler (1940) form the lower part of the

ash-bearing series in the Viborg borings can
probably be correlated with the gray clay exposed
below the Mo Clay at Stolle Klint, Fur (fig. 1).
This clay has been correlated by Dinesen et al.
(1977) with Paleocene gray clays (unnamed for-
mation) above the Kerteminde Marl, known from
a previous exposure at Rugérd (fig. 1) and from
borings. Recent observations of the exposure at
Stolle Klint show that the sediment is finely lami-

nated, olive black, silty, non-calcareous clay. This -

lithology fits well with the laminated shales in the
lower part of the ash-bearing series in the Viborg
borings, as described by Flagler (1940). Very
similar laminated clays form the lower part of the
ash-bearing series in @lst quarry (fig.'1).

The sediment from Rugérd belongs to the De-
flandrea speciosa zone (Hansen in prep.) whereas

the clay at Stolle Klint (as well as the lower part

of the ash-bearing series) belongs to the Apec-
todinium hyperacanthum zone (Hansen 1979).
Both lithostratigraphy  and  biostratigraphy
therefore support a correlation of the clay at
Stolle Klint with the lower part of the ash-bearing
series as defined by Flagler (1940).

From a boring (LB 38) at Lyngsodde (fig. 1)
Dinesen et al. (1977) described a 12 m thick
sequence of greenish and red-brown sticky plastic
clay found below the ash-bearing series. They
correlate this sequence with the Paleocene plastic
clay found in the other borings mentioned above
and tentatively term it the “Holmehus Clay”.
This name was chosen after an outcrop of possi-
ble Paleocene plastic clay at Holmehus (fig. 1)
mentioned briefly by Beggild (1918: 77). This is
the only previous report of possible Paleocene
plastic clay from outcrops in Denmark. However,
the name cannot be recommended since the plas-

tic clay at Holmehus has not been shown to be -
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Paleocene and because the outcrop no longer
exists. Furthermore, the name was previously
suggested by Ravn (1906) for the Lower Eocene
part of the plastic clays that ouicrop in the Hol-
mehus area. -

Systematic remarks

. Hystrichokolpoma aff. mentitum McLean, 1974,

Dimensions {mean of 11 specimens measured):
Total LxB: 53 pm X 56 pm. Central body LxB:
41 um X 41 pum. (Measured on specimens with -
detached operculum).

H. aff. mentitum differs from H. mentitum
McLean, 1974 by sculpture of the endophragm
and in process morphology. A distinct reticulum
is developed in the relatively wide pandasutural
areas between processes and on endophragm

‘below processes. The reticulum consists of large

(up to 4 pm wide) luminae with irregular rounded
outlines. - Muri between luminae and "narrow
zones around process bases are punctate. Punctae
are not observed below processes and probably
derive from periphragm. :

U — shaped partitions in the postcingular pro-
cesses, as described for H. mentitum McLean,
1974 are not observed in H. aff. mentitum. Furth-
ermore H. aff. mentitum differs in having distally
open processes.

H. aff. mentitum differs from Alisocysta mar-.
garita (Harland) Harland, 1979 in being larger

‘(dimensions of central body is comparable to to-

tal d_imer'nsionsin A. margarita). Also the ratio
process length: diameter of central body is larger

.in H. aff. mentitum. The thickenings of perip-

hragm on processes and process bases mentioned
for A. margarita have not been observed in H. aff.
mentitum.

However, the :species dlscussed abovc are
closely related in general morphology and.in
paratabulation. The development of the
parasulcal area, with 4 small processes invariably
present, in particular indicates a close relation- -
ship. As mentioned by Harland (1979) H. men-
titum and A. margarita may be within the mor-
phological range of one species.

Cordosphaeridium aff. exilimurum Davey &
Williams, 1966. Dimensions -(mean of 3 speci-
mens measured): Total LxB: 108 pm X 95 pm.
Central body LxB: 67 pm X 60 pm.
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Fig. 2. Hystrichokokolpoma aff. mentitum. Sample 130. Loc. £belp. Large specimen. A: Ventral view of ventral side. B: Ventral view
of dorsal side. 768 X.

Fig. 3. Hystrichokolpoma aff. mentitum. Sample 127. Loc. Alb@khoved. Small specimen. A: Ventral view of ventral side. B: Ventral
view of dorsal side. 960 X.




&
Fig. 4. Hystrichokolpoma aff. mentitum. Sample 127. Loc. Al-
bekhoved. Specimen showing distinct sculpture. Left view of left

side. The bases of the processes lc and 2''" are visible near the
centre. 768 X.

L %‘v&“

Fig. 5. Cordosphaeridium aff. exilimurum. Sample 127. Loc.

Alb@khoved. Specimen showing morphology of processes. 605
X.

Fig. 6. Hystrichokolpoma aff. mentitum. Sample 127. Loc. Al-
bakhoved. Specimen showing distinct sculpture and very thin
hyaline processes. 960 X.

4%

Fig. 7. Cordosphaeridium aff. exilimurum. Sample 127 Loc.

Albekhoved. Specimen showing sculpture of periphragm. 605
X
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C. aff. exilimurum differs from C. exilimurum
Davey & lehams, 1966 in the following
characters:

The wall of the centvral body is thicker, 1.5 — 2

um thick in C. aff. exilimurum. The sculpture of
the periphragm is more distinct. Widely spaced
fibrils radiate from the process bases over the
surface of the central body, joining together with
similar fibrils from neighbouring processes, and
forming a very open reticulum. The wide pro-
cesses are fibrous and fenestrate: Distally they
are moderately expanded.
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Dansk sammendrag

Dinoflagellat analyser viser, at plastisk ler fra to blotninger (nzr
Albzkhoved og pi ZEbels, fig. 1) er af Thanetien alder, idet det
kan henferes til Deflandrea speciosa zonen. Det er dermed
ldre end den @vre Paleoczne/Nedre Eocaene askeferende
serie.

Dette resultat stemmer overens med data fra boringer fra
forskellige dele af det danske omréde, hvor plastisk ler er be-
skrevet under den askeferende serie.

Det kalkfri, olivensorte, laminerede ler, som kendes fra en
blotning ved Stolle Klint p& Fur, henferes til den nederste del af
den askeferende serie.
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