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A very rich Late Oligocene molluscan fauna from a coastal cliff at Mogenstrup, North of Skive, Jutland, Denmark, was studied.
A summary of the Late Palacogene sedimentary scquence in NW Jutland is given, the locality and the section exposed are des-
cribed. Lithostratigraphical, magnetostratigraphical and biostratigraphical corrclations are suggested. A list of the molluscan
specics is given, comparisons with other Danish and German Late Oligocene localitics are made, and palacoecological interpreta-
tions are suggested. In the systematic part the subgenus Andersondrillia subgen. nov. is introduced within the genus Microdnillia.
Several taxa are discussed and the following new species and subspecies are described: Limopsis (Pectunculina) lamellata chattica subsp.
nov., Limopsis (Pectunculina) vonderhochti sp. nov., Collonia (Collonia) troelsi sp. nov., Lepetella helgae sp. nov., Lepetella jylteae sp. nov.,
Tubiola subangulata sp. nov., Cerithiopsis (s. lat.) antonjansei sp. nov., Laiocochlis (Latocochlis) supraoligocaenica sp. nov., Triforis (Trituba)
sorgenfreii sp. nov., Cirsotrema (Opaliopsis) subglabrum sp. nov ., Searlesia ravni sp. nov., Angistoma brueckneri danica subsp. nov., Clavatula
mogenstrupensis sp. nov., Microdrillia (Microdrillia) ingerae sp. nov., Microdrillia (Andersondrillia) brejningensis sp. nov., Pleurotomella
(Pleurotomella) rasmusseni sp. nov., Rimosodaphnella lappanni sp. nov. and ? Actacopyramis (s. lat.) pseudopunctata sp. nov.
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Fig. I Location of the Mogenstrup section. Part of the 1:25,000 map-sheet 12/6 TII SV Hvalpsund (C). Kort- og

Matrikelstyrelsen (A84-90). (Author: Schnetler).

DANSK SAMMENDRAG

En @vre Oligocan molluskfauna fra Mogenstrup,
nord for Skive, Jylland, Danmark. Fra en kyst-
klint nord for Skive er en meget rig @vre Oligo-
caen molluskfauna indsamlet. Denne fauna er
bemarkelsesveerdig ved at indeholde en lang rack-
ke arter, der aldrig tidligere er fundet i danske af-
lejringer fra denne periode, ligesom en del arter,
der er yderst sjaeldne pa andre lokaliteter, her er
hyppige. I det foreliggende arbejde beskrives loka-
liteten, og der gives en oversigt over den @yvre Oli-
goczne lagserie i NV Jylland. Litho-, magneto- og
biostratigrafiske korrelationer foreslas, og en tolk-
ning af aflejringsmiljoet gives. Pectiniderne indi-

cerer en Chattian B alder. Faunalisten indeholder
197 arter. I den systematiske del diskuteres en
reekke arter, og pa tre plancher afbildes en rakke
karakteristiske arter. Inden for sleegten Microdrillia
opstilles den nye undersleegt Andersondrillia.
Folgende nye arter og underarter introduceres: Li-
mopsis (Pectunculina) lamellata chattica subsp. nov.,
Limopsis (Pectunculina) vonderhochti sp. nov., Collonia
(Collonia) troelsi sp. nov., Lepetella helgae sp. nov.,
Lepetella jytteae sp. nov., Tubiola subangulata sp.
nov., Cerithiopsis (s.lat.) antonjansei sp. nov., Laio-
cochlis (Lazocochls) supraoligocaenica sp. nov., Triforis
(Trituba) sorgenfreii sp. nov., Cirsotrema (Opaliopsis)




subglabra sp. nov., Searlesia ravni sp. nov., Angistoma
brueckner! danica subsp. nov., Clavatula mogenstrupen-
szs sp. nov., Microdrillia (Microdrillia) ingerae sp.
nov., Microdrillia (Andersondrillia) brejningensis sp.
nov., Pleurotomella (Pleurotomella) rasmussent sp.
nov., Rimosodaphnella lappanni sp. nov. og ? Actaco-
pyramis (s.lat.) pseudopunctata sp. nov. Faunasam-
mensztningen indicerer aflejring pa lavere vand
end de ovrige kendte danske @vre Oligocane
faunaer. Faunaen viser, isar for en rakke
sjeeldnere arters vedkommende, affinitet til fau-
naer fra Vejle Fjord omradet og til faunaen fra
Glimmerode, Vesttyskland. Ud fra en palzo-
okologisk tolkning foreslds et sublittoralt aflej-
ringsmiljo.

INTRODUCTION (AUTHORS: SCHNETLER AND BEYER)

The Mogenstrup section is located in NW
Jutland, Denmark, on the cast coast of Salling, ap-

proximately 1 km South of the small village of

Mogenstrup (UTM coordinates: NH 074 814,
Fig. 1). A locality near Hakkildgard, approx-
imately 1 km North of the Mogenstrup section,
was already mentioned by Ravn (1906, 1907). In
his extensive work on the molluscan faunas from
the Oligocene and Miocene Formations that
author considered the sediments to be of Middle
Miocene age, but later (Ravn, 1924) this age
assignment was questioned.  Subsequently,
stratigraphic work was done in other localities in
the area (e.g. Sorgenlrei, 1940; Rasmussen, 1961;
Kristoffersen, 1972; Lieberkind, 1977), and a
Late Oligocene or Early Miocene age for com-
parable sediments suggested. Since the publication
of Ravn’s papers, however, the outcrops at
Mogenstrup had not been studied until 1987, in
which year they were included in a facies analysis
of the Late Oligocene sedimentary sequence in
NW Jutland (Beyer, 1987). That paper included a
palacomagnetic study, the results of which suggest
a Late Chattian age for this sequence.

During field work along the coast North of

Skive a thin glauconitic sand layer was discovered
in the coastal cliff at Mogenstrup. This sand was
very rich in fossils, especially molluscs and spines
of the echinoid ‘Cidaris’ sp. The present paper is
the result of a study of the molluscan fauna, which
was found to comprise 197 taxa, 89 of which are
recorded from the Danish Late Oligocene for the
first time.

The molluscan assemblage is distinctly different
from all known Danish Late Oligocene faunas, but
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does show affinities with unpublished assemblages
from the Vejle I'jord area, especially with regard
to a number of characteristic species. The assem-
blage also shows affinities with the very rich fauna
from Glimmerode, F.R.G. (R. Janssen, 1978a, b;
1979a, b).

The Lare OLIGOCENE SEDIMENTARY SEQUENCE IN
NW JurLAND (AUTHOR: BEYER)
The Late Oligocene sedimentary sequence in NW
Jutland consists of the fine-grained Branden For-
mation underlying a coarser grained sequence,
which outcrops at several localities in the area.
These coarser sediments (Fig. 2a) comprise an
up to ¢. 120 m thick sequence of shallow-marine
deposits, overlain by Miocene quartz sands of
fluvial origin. The Late Oligocene part may be
divided into six facies types (indicated by letters F
to A, from top to bottom):

I' = Seven metres of alternating mud, silt and
sand deposited in a storm-dominated tidal-flat
environment.

E - Well-sorted, fine-grained sand, deposited in

near-shore, beach and back-barrier en-

vironments. The thickness is up to 20 m.

Lagoonal and protected bay deposits con-

sisting of black, homogeneous, organic mud

with horizons of spherical calcite concretions.

The thickness of this facies varies from a a few

metres to about 60 m.

D

C - Shallow-bay and shell sediments consisting of
chamositic mud, probably deposited close to a
river mouth. This facies is found only in the
western part of the area (I'ig. 5) where it
reaches a thickness of 8 m.

B - Shelf sediments consisting of a glauconitic silt
with layers of siderite concretions in the up-
permost metre. The thickness varies from less
than 1 m to 8 m.

A - Laminated silt, rich in diatoms, deposited in
an anoxic environment, possibly an upwelling
zone. The thickness is less than one metre.

The sequence comprises at least three major
hiatuses as indicated in Fig. 2a. At least two trans-
gressions occurred during the time of deposition.
During the first one, mainly fine-grained material
was deposited (facies A and B). After a regression
a minor transgression occurred. This transgres-
sion saw the introduction of coarser material into
the area, leading to the establishment of a barrier-
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lagoon complex (C, D, E, and F), which was part-
ly destroyed during a subscquent regressive
period. This sequence rests on the Late Oligocene
Branden Formation in the eastern part of the area
(Fig. 2), while a primary boundary to the
Palacocenc/Eocene Fur Formation is seen further
to the West, where burrows extend from the
Oligocene sediment down into the I'ur Formation.

The deposition and preservation of this se-
quence was partly influenced by halokinesis. The

- 43 -

sediments are solely found in depressions around
salt structures and the thicknesses of the various
facies vary greatly over short distances.

Palacotopography was probably influenced by
synsedimentary halokinesis, with deposition main-
ly occurring in the subsiding areas between the salt
structures. Erosion on top of these structures may
have removed part of the sequence while sub-
sidence between the structures led to a high preser-
vation potential in these areas.
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Fig. 4. Suggested correlation of the Danish Late Oligocene with the established sequence stratigraphy of Haq, Hardenbol &
Vail (1987). It should be noted that the short term changes in global sea level are not directly reflected in the

Danish sedimentary facies associations: the shallow marine sequence originated in a period of relatively high global

sca level, thus indicating that sedimentation was influenced by subsidence of the local basin rather than by changes

in global sea level (author: Beyer).
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LITHOSTRATIGRAPHICAL CORRELATION
(AUTHOR: BEYER)

The sequence described is coeval with and very
similar to the Late Oligocene Vejle Fjord Forma-
tion (Larsen & Dinesen, 1959) but it is clearly not
directly correlative with this formation, the type
locality of which is situated 200 km SE of Mogens-
trup. Thus, according to standard stratigraphical
procedure these two sequences should be given
separate formation names. However, it is not de-
sirable to add to the already existing confusion over
Danish Late Oligocene lithostratigraphical units.
That is why the name ‘Vejle Fjord Formation’ is
also applied to the sequence described here.

Similarly, facies B will be referred to as Brejning
Clay Member, because of the close lithological si-
milarity to the Brejning Clay Member of the Vejle
Fjord Formation. It seems reasonable to assume
that this facies was originally very widespread.

The Vejle Fjord Formation names will not be
used for the other facies, since these clearly have a
very restricted geographical occurrence.

Facies D is equivalent to the Vejle Fjord Clay
and facies E and I' are equivalent to the Vejle Fjord
Sand.

MAGNETOSTRATIGRAPHICAL GORRELATION
(AuTHOR: BEYER)

Based on magnetostratigraphical data, molluscan
faunas and facies interpretations, Beyer (1987)
suggested a Late Chattian age for most of the se-
quence (facies B to F) and correlated polarity zones
R4b, N4, R5 and N5 with polarity chronozone C7
(Fig. 4). Polarity zones N1, R2, N2, R3, N3, and

R4a may be correlated with polarity chronozones
C7a and C8, which implies an age of about 27 Ma
for the sediment that yielded the fauna described
here.

THE MOGENSTRUP SECTION (AUTHOR: BEYER)

The sequence outcropping at Mogenstrup (Fig. 3)
can be divided into 4 units:

Unit 1

Light-greenish, clayey silt, rich in glauconite, and
containing fragments of shells. In the uppermost
metre three horizons of siderite concretions occur.
These contain flattened horizontal burrows, in-
dicating that compaction took place prior to
cementation. The thickness of the unit is at least 2
m. The base is not visible. The fauna described in
the present paper was found in the uppermost 20
cm of this unit, where green sand, consisting en-
tirely of glauconite and containing an extremely
rich fauna, is associated with the concretions.

Unit 2

This unit has a sharp lower boundary and consists
of 30 cm of dark brown, clayey silt with mica and
gypsum precipitations, and contains organic C
(2%), pyrite (c. 2%), siderite and rhodocrosite.
Vertical v-shaped cracks occur.

Unit 3

About 40 cm of light brown, silty clay with mica
and jarosite precipitations, the lower boundary of
which is sharp. Small horizontal burrows are visi-
ble. The sediment contains pyrite (8 %), organic C
(4%), and shell fragments.

Table 1. Mineralogy of the Mogenstrup sequence
Legend: Q-quartz, PL-plagioklas, KI'-kalifelspar, SID-siderite, PY-pyrite, JA-jarosite, RH-
rhodocrosite, Gl-gibbsite, FO-fosforite, VI-vivianite, GLA-glauconite, MS-monosulfides.
For the minerals JA, RH, GI, FO no calibration samples were available and only relative
vertical changes can thus be inferred from these results. The other values indicate percentage
of the mineral content determined by X-ray diffraction.
The lowermost two samples are from concretions.
Metres Q cay PL KF SID PY JA RH GI FO VI GLA MS org C
8.5 95 2 2 1 0 0 0 0 16 0 0 0 0
8.4 70 24 1 2 1 1 1 0 32 24 16 0 0
6.0 72 22 I I 0 0 3 0 56 40 0 0 +
4.0 70 22 2 1 2 0 2 0 24 0 0 0 t 6
3.0 70 19 2 3 0 5 0 1 0 0 0 0 -
235 60 30 0 1 0 8 0 1 24 0 0 0 0 3
22 53 25 1 1 2 2 0 7 0 0 0 0 0 3
2.1 41 35 | 1 9 4 1 2 16 8 0 0 0
1.8 30 11 0 1 57 1 0 0 0 0 0 0 0
0.5 25 29 1 1 39 1 0 0 0 0 0 + 0 1




Unit 4
Six m of silt with a variable sand and clay content.
Generally, grain size increases towards the top and
in the uppermost part lenses of longitudinal cross-
bedded sand occur. The sediment is extensively
bioturbated and rich in mica and contains two
horizons of scattered, spherical calcite concretions.
Also minor amounts of pyrite, vivianite and side-
rite occur. The colour is brown but upon oxidation
it changes to black within a few minutes, which is
probably due to the presence of monosulfides.
Based on sedimentological analyses the Mogen-
strup section can be interpreted as follows (Fig. 4;
Tab. 1): Unit 1, in the uppermost part of which
the fauna described here was found, is thought to
have been deposited in a marine shelf environ-
ment. The depositional environment of unit 2 was
oxic, indicated by the high content of rhodocrosite
and the occurrence of v-shaped cracks which may
indicate a supra-tidal marsh. An oxygen-deficient
depositional environment is inferred for unit 3,
because of the mineral assemblages (e.g. rich in
pyrite), the facies association and burrows with a
very small diameter. This may have been a
shallow basin that came into existence at the start
of a transgression that inundated the low-lying
arcas amongst the salt structures. Unit 4 was
deposited in a brackish environment, probably a
lagoon. This interpretation is based on the facies
association, the content of monosulfides, organic

C, intensive bioturbation and the occurrence of

small channel deposits in the uppermost part of the
unit.

The geological history of the Mogenstrup sec-
tion may thus be summarized as follows. Upon
deposition in a marine shelf environment (unit 1)
followed a period of non-deposition and erosion
(unit 2). The succeeding transgression {looded the
arca and gave rise to a shallow, protected marine
basin (unit 3). As more sandy material was intro-
duced into the area, barrier islands developed and
the subsiding basin became a lagoon. Gradually
the sedimentation rate exceeded the rate of sub-
sidence, which led to infill of the basin with coarser
material (unit 4).

BIOSTRATIGRAPHICAL CORRELATION
(AUTHOR: SCHNETLER)

The Late Oligocene age of the section is imme-
diately apparent from the molluscan fauna and

this age determination is confirmed by a study of

the otoliths. Dr P.A.M. Gaemers (Leiden, pers.
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comm., 1987) examined two otolith samples (one
from unit 1 and one from the very fossiliferous up-
permost part of unit 1); both could be assigned an
early Late Oligocene age.

The biostratigraphy of the Chattian based on
pectinids (R. Janssen, 1979b) can be applied to the
Mogenstrup fauna since a number of stratigraphi-
cally useful species were found, oviz. Palliolum
hausmanni hausmanni, P. limatum limatum, P. limatum
ambignum, Pecten (Hilberia) bifidus bifidus and Pecten
(Hilberia) soellingensis. Of these only Palliolum
limatum ambignum and P. hausmanni hausmanni are
well preserved. P limatum  limatum and  Pecten
(Hilberia) bifidus bifidus are represented by a few
fragments, while a single near-complete specimen
of Pecten (Hilberia) soellingensis was collected. The
pectinid fauna as a whole indicates a Chattian A/B
age, most likely Chattian B, since the Chattian A
species show signs of reworking, and this mollus-
can assemblage is probably not a biocoenosis.

The  gastropod  species Hinia  schlotheimi  in-
dicates, according to R. Janssen (1979b: 162), a
Chattian B or younger age. The rather {requent
occurrence of this species at Mogenstrup is in
agrecement with the age determination suggested
by the pectinids.

Two samples, one from unit 1 proper and one
from the mollusc-rich upper part of unit 1 were
analysed for foraminifers by Kaare Ulleberg, Nor-
way, who concluded that both samples fall within
the Angulogerina gracilis Zone, as does the Brejning
Clay does (Ulleberg, 1987: 201) (K. Ulleberg,

pers. comm.).

MATERIAL (AUTHOR: SCHNETLER)

The molluscs were collected almost exclusively
from the uppermost part of unit 1. Large samples
of glauconitic sand were taken, dried and washed
on a 0.5 mm mesh. The residues were hand-
picked after drying and fractioning.

During collecting in the field, larger specimens
of eg  Charonia [landrica, Orthosurcula regularis,
Scaphella  siemsseni and  Boreotrophon capito  were
regularly encountered, but the bulk of the material
was collected by sediment processing. The
molluscs are generally well preserved but pyrite
disintegration causes rapid destruction of the
specimens, especially in the field.

Very conspicuous among the non-molluscs are
the very large number of spines of the echinoid
‘Cidaris’ sp. Marginal plates of asteroids, crinoid
brachials, Bryozoa and serpulids arc also com-






