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ABSTRACT

The foraminiferal fauna in the Harre borehole, from 27.75 m to 178.15 m below surface, has been examined. Based on 16 samples, the in-
terval is referred to a Middle Oligocene - Late Oligocene/?Miocene? age. Four distinct biozones have been observed, i.e. the Middle Oli-
gocene Turrilina alsatica zone and Globigerina zone, and the Late Oligocene Asterigerina giirichi giirichi zone and Angulogerina graci-

lis zone.

Kaare Ulleberg, Kloverstien 7, N-3073 Galleberg, Norway.

METHODS

The foraminiferal fauna in the Harre borehole (Fig. 1
in the introductory chapter), from 27.75 m to 178.15
m below surface, has been examined. Standard labo-
ratory treatment has been applied to 100 g dried ma-
terial from each sample. The clay has been soaked in
H,0,, washed, sieved and dried. The foraminifera are
separated in heavy liquid (a mixture of ethylene dio-
bromid and alcohol - specific gravity between 1.8 and
1.85). The foraminifera, larger than 0.1 mm have
been analysed and registered.

In Plate 1, the relative frequency of a selected number
of species has been plotted. The species are selected
partly to show the faunal composition and partly in
order to show the foraminiferal stratigraphy. In
samples with less than 100 specimens per sample, the
exact number of the selected species is plotted.
Furthermore, Plate 1 shows the bio- and chronostra-
tigraphy of the examined interval in the Harre bore-
hole. The biostratigraphic zonation is in accordance
with Ulleberg (1987). A total of 16 samples have
been analysed from the Oligocene section.

THE FORAMINIFERAL FAUNA

In general, the foraminiferal fauna in the examined
sequence consists of calcareous benthonic specimens.
Very few agglutinated and planktonic tests have been
observed. The faunas vary from extreme poor to very
rich. The maximum number of observed specimens in
100 g material is estimated to 12640 (Plate 1).

The examined faunas show high similarities to the
fauna observed in the central part of the Danish Oli-
gocene basin, as e.g. in the Viborg area, Viborg 1

Deep Bore (Ulleberg, 1987).
The Oligocene interval in the Harre borehole is, ba-
sed on the foraminiferal content, assumed to re-

‘present the section from 27.75 m to 177.0 m.b.s.

(meter below surface).

The 178.15 m sample is almost barren of foramini-
fera. Only a few agglutinated fragments were found
in the residue. They are all referred to "Bathysiphon"-
like fragments. So far, they are assumed to be pre-
Oligocene in age.

The base of the Oligocene section, is therefore as-
sumed to be located between the 177.0 and the
178.15 m samples.

The interval from 177.0 m to 120.75 m.b.s.:

The foraminiferal fauna of this section is referred to
the Turrilina alsatica zone. The fauna of the zone has
been described by Christensen & Ulleberg (1973),
Christensen & Ulleberg (1974), Ulleberg (1974) and
Ulleberg (1987). The fauna is dominated by Turrilina
alsatica, Nonion affine, Pullenia bulloides and spe-
cies of the genera Stilostomella, Gyroidina and Cibi-
cides. Characteristic and restricted to this zone is
Frondicularia budensis. Specimens of Epistomina
elegans, Ceratobulimina contraria, Angulogerina te-
nuistriata and Alabamina tangentialis are common
in the lowermost part. A similar faunal variation is al-
so seen in other areas, where the basal part of the
Turrilina alasatica zone is exposed, for instance in
the Viborg 1 Deep Bore. The Turrilina alsatica zone
is referred to Middle Oligocene (Ulleberg, 1987).

The interval from 119.75 m to 117.75 m.b.s.:

A distinct foraminiferal fauna is seen in this interval.
It is referred to the Globigerina zone. This zone has
so far only observed in the Viborg 1 Deep Bore and
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in the Hvorslev clay pit near the village Ulstrup in
East Jylland. The characteristic planktonic influx of
this zone, is not distinct in the Harre borehole. The re-
gistrations of benthonic species, however, clearly in-
dicate the presence of the Globigerina zone. Particu-
lar the registration of Spiroplectammina carinata, Gy-
roidina mamillata and the first appearence of
Sphaeroidina bulloides in the borehole. The domi-
nance of Globigerina sp. is restricted to the basal
part of the zone (Ulleberg, 1987). This indicates that
the faunas of the 119.75 and 117.25 m samples do
not represent the lowermost part of the zone. The zo-
ne is assumed to be Middle Oligocene in age (Ulle-
berg, 1987).

The interval from 112.75 m to 64.25 m.b.s.:

A different fauna appears in this section. This type of
assemblage can, according to Ulleberg (1987), be re-
ferred to the Asterigerina giirichi giirichi zone. Aste-
rigerina giirichi giirichi totally dominates the faunas
throughout the section. Similar dominance is well
known in Northwest European on-shore Oligocene
deposits. Besides the above mentioned index-species,
Bulimina elongata, Protelphidium roemeri (named
Nonion granosum, King, 1994, this volume), Angulo-
gerina tenuistriata, and Sphaeroidina bulloides are
characteristic in the examined section.

The interval from 60.75 m to 27.75 m.b.s.:

The uppermost interval of the examined sequence
contains a foraminiferal fauna which is correlated to
the Angulogerina gracilis zone (Ulleberg, 1987). The
zone is characterized by the disappearence of Asteri-
gerina giirichi giirichi and a distinct increase in the
representation of Angulogerina tenuistriata and
smooth-walled specimens of Angulogerina gracilis.
Furthermore, the following species are characteristic:
Pararotalia fallax (named Pararotalia canui, King,
1994, this volume), Valvulineria complanata (named
Valvulineria mexicana gramensis, King, 1991), Rota-
lia sp. 1, (named Glabratella? sp. King, 1989, King,
1994, this volume) and Ehrenbergina serrata. The
fauna has also been described by Dinesen (in Larsen
& Dinesen, 1959) from the marine part of the Vejle
Fjord Formation at Vejle Fjord in East Jylland. The
zone is assumed to be Late Oligocene in age. Howe-
ver, Ulleberg (1987) stated a faunal ressemblance to
the foraminiferal fauna of the Early Miocene Klin-
tinghoved Formation, described by Kristoffersen
(1972). Stratigraphic overlap between the Vejle Fjord
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Formation and Klintinghoved Formation has been
suggested on the basis of their foraminiferal faunas.
Therefore, the zone may be referred to Late Oligoce-
ne to ?Early Miocene? age.

DISCUSSION AND CONCLUSIONS

The bio- and chronostratigraphic zonations in this
study are in accordance with zonations given in Ul-
leberg (1987). The Turrilina alsatica zone and the
Asterigerina giirichi giirichi zone are correlated to
NW European Oligocene sediments in Germany and
Holland and to Middle and Late Oligocene age, re-
spectively. However, based on the nannoplankton
content, Mikkelsen (1975), referred most of the Tur-
rilina alsatica zone in the Viborg 1 Deep Bore to the
Early Oligocene.

Concerning the Globigerina zone, a few specimens of
Rotaliatina bulimoides, often used as marker species
for Middle Oligocene deposits, are observed at the
Hvorslev locality in central Jutland (Ulleberg, 1987).
This species has not been observed in the Harre bore-
hole. ,
The Angulogerina gracilis zone is the most wide-
spread zone in the Danish Oligocene basin. Its fauna
is very characteristic and has been found, so far, from
Fredericia in the southeast to Limfjorden in the
northwest.

Off-shore in the North Sea-the Turrilina alsatica zone
is not easily recognized. The flood of Asterigerina
giirichi giirichi, however, is often seen in the North
Sea except in the Central Graben area. Asterigerina
giirichi giirichi can also be used as a good marker for
the presence of Upper Oligocene deposits in the
North Sea.

Like elsewhere in the Danish Oligocene basin, the
four recognized biozones in the Oligocene sequence
of the Harre borehole, correspond, from base to top,
to the following lithological formations: The Viborg
Formation, "Hvorslev Clay Formation", the Branden
Clay Formation and the marine part of the Vejle
Fjord Formation, as discussed by Ulleberg (1987).
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DANSK SAMMENDRAG

Foraminiferanalyser af 16 prover fra Harreboringens
Oligoczne sedimenter er gengivet. Stratigrafisk kan 4
zoner identificeres, Turrilina alsatica zonen (177,0-
120,75 m u. 0.), Globigerina zonen (119,75-117,75 m
u. 0.), Asterigerina giirichi girichi zonen (112,75-
64,25 m u. 0.) og Angulogerina gracilis zonen
(60,75-27,75 m u. o.). Kronostratigrafisk henfores
foraminiferfaunaerne til Mellem Oligocen og Sen
Oligoczn/?Tidlig Miocen? alder. Faunaerne korrele-
res nemt til andre danske oligocene aflejringer. I Ul-
leberg, 1987 er den regionale udbredelse af de
danske oligocane aflejringer diskuteret.
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Plate 1. Range Chart.

23l P NEEIEEREERER
2833 3SEISSISSERS S S Sample depth (m)
o O O e a0 a0 06 a o 6 a a o
L g ) ;2%
— | - || Frondicularia budensis Zr-
> ,-G,?lm
ERK N || Stilostomella hirsuta O
o o -
~|e ~|lele® Stilostomella spinescens im
o o
- : dp o)
§ Bl e [ | —-. N -.. Angulogerina tenuistriata _I4
2 —. ) &@ e|o -_— Turrilina alsatica og
- [
g - 9 ! ° Gyroidina girardana 53:8
(]
§ L ) ° | Gyroidina angustiumbilicata OE
® 4 m=
Sl |—| e m o ° —— Pullenia bulloides F3
®
e |—mm| » (m—|—|~ 0 |— e HmB Nonion affine =i
Ll
g . ° L — | — Alatamina tangentialis O,E
= w
%’ . ® ‘\ — Epistomina elegans (7)1
® w
g .- — oo Ceratobulimina contraria (o)
t Irm
@ o - E— | l Stilostomella longiscata ;O
@ T m
% @ | N |e=m| ® | ‘ “ Stilostomella adolphina %g
w
® e =N @@& @ ‘ l Asterigerina gurichi girichi §
0]
. = : : Spiroplectammina carinata m
» - I
@ :
° °o | - : ! Gyroidina mamillata ('2
[ oo = — . | @ Sphaeroidina bulloides m
| — .‘\ Bulimina elongata
° = — - Elphidium hiltermanni
[ ) 0 |=— ©° Protelphidium roemeri
- L
&.-_ em |0 |— =|= Pararotalia fallax
[9)
viog a3 m ® ° —. Valvulineria complanata
a 7 = o = Z [
(=] :.on © (@) ] .@ — Angulogerina gracilis (smooth wall)
ES ES ES R - = o=
[ (] - 0 Spiroplectammina deperdita
° Valvulineria petrolei
® (] Rotalia sp. 1
= Ehrenbergina serrata
v ¥ L]
ERERRE T 13
1 -4
B oo » > o Number of specimens
> O o @ o
o o o %} |1 ©
I -3
w ) ;
® [Turrilina alsatica |Globige—| Asterigerina gurichi| Angulogerina Biostratinmnk
3 rina s
o} zone gurichi  zone gracilis zone graphy
2 zone
-~
m ;
9 . 0 Late Oligocene ChioRBSIFaE: h
% Middle Oligocene Late Oligocene 1T — n ratigraphy
5 ]






