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Abstract

The lithology and stratigraphy of the Jurassic sequence
in the Danish Subbasin is described from 5 wells sit-
uated in the central region of the Danish Subbasin. The
chronostratigraphic subdivision of the Lower Jurassic
Fjerritslev Formation is discussed and modified in the
light of new biostratigraphical and lithostratigraphical
data from the five well sections. The Jurassic lithostra-

tigraphic subdivision is amended. The F-Ia, F-Ib, F-1I,
F-III, and F-IV members of the Fjerritslev Formation
are redescribed and defined in relation to the reference
section in the Hyllebjerg-1 well. The Haldager and
Bream Formations are abandoned. The Haldager
Sand, Flyvbjerg, Borglum, and Frederikshavn Mem-
bers are elevated to the rank of formations.



Introduction

Background and purpose

This paper deals with the Jurassic sequence in the five
wells, Hyllebjerg-1, Kvols-1, Oddesund-1, Rgdding-1,
and Skive-1, which were drilled onshore in North Jyl-
land by Danbor in 1976 (fig. 1). They were the first
wells in which sidewall cores were taken at regular
intervals and modern, high quality petrophysical meas-
urements (logs) were performed. It was, therefore,
natural to examine these well sections to re-evaluate
the stratigraphy. The wells are located in the centre of
the Danish Subbasin and thus may be regarded as
typical of the basin evolution. New detailed analyses of
ostracod faunas from the Fjerritslev Formation have
been carried out on the Hyllebjerg-1 (Michelsen in
press, pl. 1) and Kvols-1 well sections. The lithostra-
tigraphic subdivision of the entire Jurassic sequence
and the biostratigraphic data are presented in fig. 5.

Modification of the lithostratigraphic subdivision is
based on the high quality logs. A detailed log-analysis
of the Fjerritslev Formation led to the identification of
log-sequences that are chronostratigraphically signif-
icant (Michelsen in press). This analysis was used in the
lithostratigraphic study to identify hiati or condensed
sequences. Aspects of the Early Jurassic basin devel-
opment derived from this log-sequence analysis are
described in Michelsen (in press), together with new
interpretations of environmental conditions.

Material and methods

The investigation of the five well sections was based on
cuttings samples, sidewall cores, and petrophysical
measurements. Generally, three to four sidewall cores
per hundred metres were taken (see fig. 5). In reservoir

ST %

THIST D1002

o VINDING 1
© N@VLING 1

~ / WELL LOCATION
~L -
\\_L_L
FJERRITSLEV | }‘/ Té\ FR;I?(E LEGEND:
,\ BORGLUM 1e \
P '\ \\ FLYVBJERG 1.\\ ° el
- \*\VEDS 1 \ $ +~L ( Fault-zone

//../'/ K.1 FJERRITmV/Z o HALDAGER \< 772~ Structural high

1

HYLLEBJERG 1
% ®AARS 1A
FARS@ 1

/ﬁ/

~~ |sopach (in metres)

Scale

Fig. 1: Structural map of the Danish Subbasm showing well locations.
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shown on fig. 1.

sequences the density of sidewall cores is greater. Gen-
erally, cuttings were sampled at intervals of 10 feet.
The samples together with analyses of the petrophys-
ical measurements were used for determination of the
lithology. Furthermore, the cuttings samples were used
for biostratigraphic analyses in the Hyllebjerg-1,
Kvols-1, Oddesund-1, and Rgdding-1 wells. The lith-
ologic description presented below is based on descrip-
tion of the sidewall cores, in which studies of sedi-
mentary structures were possible in only a few cases.
The sidewall cores were described by Sgren Priisholm,
and the biostratigraphic work was undertaken by the
author.

Petrophysical measurements were used to determine
the lithology and to locate the lithostratigraphic bound-
aries; logs used in this context were primarily the
gamma ray, sonic velocity, neutron, and density logs.
The SP and resistivity (RES) logs were used to corre-
late with older wells drilled in North Jylland and thus
are included in fig. 4 alongside the gamma ray (GR)
and sonic velocity (ITT) logs.

Geological setting

The five wells, Hyllebjerg-1, Kvols-1, Oddesund-1,
Rgdding-1, and Skive-1, are located in the central part
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of the Danish Subbasin, an area that has been strongly
influenced by mobilization of Zechstein salt (figs. 1 and
3). Salt movements started during the Late Triassic
(Carnian), and diapirism mainly took place in the Ju-
rassic (Boldreel 1985). All five wells are located on
local highs at the top-Gassum Formation level (fig. 3).

The Kvols-1 and Skive-1 wells were drilled within the
region that has more than 500 m of Jurassic sediments,
as calculated from seismic data (fig. 2). The Hylle-
bjerg-1 well was drilled in a graben like structure which
constituted a major depo-centre during the Triassic. It
is located close to the area of maximum thickness
(>1500 m) of Jurassic sediments (fig. 2). The well is not
sited on a major diapiric salt structure. The salt flowed
into the surrounding diapirs, but minor local bodies
accumulated along faults within the pre-Zechstein se-
quence. The Hyllebjerg-1 well was drilled on one such
small accumulation of Zechstein salt, a few hundred
metres thick (Serensen 1986).

The Kvols-1 well is located on the top of a small salt
pillow, which came into existence during the Jurassic —
Early Cretaceous. The halokinesis seems to have influ-
enced sedimentation primarily in Middle to Late Juras-
sic times, although probably starting in the latest Early
Jurassic (Sgrensen 1986). The Skiye-l well was drilled
on the northern flank of a large salt pillow. The struc-
ture formed during the Sinemurian to Kimmeridgian,
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contemporaneously with deposition of the sequence
from the F-Ib member to the Bgrglum Formation. Seis-
mic data indicate that the Fjerritslev Formation is
clearly truncated on the top of the salt pillow and
onlapped by the Haldager Sand Formation and prob-
ably also by the Barglum Formation.

The Oddesund-1 and Re¢dding-1 wells were drilled
more marginally in the basin, outside the Jurassic depo-

centre, in an area between salt structures. The Odde-
sund-1 well was drilled in the primary rim-syncline of a
salt diapir; seismic data show that the Jurassic sequence
thins slightly towards the structure. The Rgdding-1 well
is located outside the rim-synclines, but the Zechstein
sequence is very thin, probably due to withdrawal of
the salt.



Well descriptions

In this section Jurassic formations drilled in the five
wells, Hyllebjerg-1, Kvols-1, Oddesund-1, Rgdding-1,
and Skive-1, are described. The depths of the lithostra-
tigraphic boundaries were determined from the gamma
ray and sonic velocity logs (scale 1:200). Unless stated
otherwise, all depths are in metres below MSL. Depths
in metres below kelly bushing (KB) are presented for
the lithostratigraphic boundaries in figs. 4 and 5 to
allow verification by the original log data. Since the
cuttings samples are labelled with depths in feet below
KB, these depth figures are used in the biostratigraphic
discussion.

Hyllebjerg-1
Locality: 56° 48’ 53” N, 09° 20’ 54” E.

Elevation: Ground +21.1 m, KB +28.1 m.
Lithology and lithostratigraphy:
Fjerritslev Formation, 1894-2554 m (figs. 4 and 5):

24742554 m (F-Ia member): Claystone, shaly, olive
black, non-calcareous, with mica and traces of micro-
lignite. Includes slightly silty layers, and highly calcare-
ous layers (determined from the density-neutron logs).

2265-2474 m (F-Ib member): Claystone, shaly, dark
grey to greyish black, slightly calcareous to calcareous,
with mica and microlignite, and pyritic in places. Low-
ermost interbedded with silty claystone.

2177-2265 m (F-II member): Claystone, silty, in
places sandy, olive black, calcareous, with mica and
microlignite; locally pyritic, and glauconitic in upper-
most levels.

1949-2177 m (F-1I1 member): Claystone, shaly, grey-
ish black to olive black, calcareous to slightly calcare-
ous in uppermost beds, with mica, pyrite and microlig-
nite. Yellow-coloured discoid particles (algae?) occur
in the middle of the sequence, and bivalve shell frag-
ments are present in one sidewall core from the upper
levels.

1894-1949 m (F-IV member): Claystone, silty, with
laminae of silt, olive black, calcareous to non-calcare-
ous, strongly micaceous, and with traces of pyrite. The
presence of carbonate cemented layers is indicated by
the density-neutron logs.

Haldager Sand Formation, 1885-1894 m.

Sandstone, fine-grained, and siltstone, coarse-grained,
well-sorted, light olive grey, non-calcareous, slightly
micaceous, and in places containing thin laminae rich in
microlignite.

Flyvbjerg Formation, 1866-1885 m.

Claystone, slightly shaly, silty, non-calcareous to
slightly calcareous, with mica, microlignite and pyrite.
Glauconite is present in one sidewall core. The neu-
tron-density logs indicate the occurrence of several 0.5
m thick beds of siltstone and limestone in the upper
part of the sequence.

Bgrglum Formation, 1810-1866 m.

Claystone, slightly shaly, occasionally slightly silty,
dark grey to olive black, non-calcarcous to slightly
calcareous, with mica, microlignite, pyrite, and macro-
fossil shell fragments.

Frederikshavn Formation, 1663—-1810 m.

Siltstone, coarse-grained, interbedded with siltstone,
argillaceous, and sandstone, fine-grained, olive black,
calcareous. Glauconite is recognized In the upper and
lower parts, microlignite and macrofossils in the lower
part. Based on the petrophysical measurements the
sequence is regarded as having a cyclic character with
two clay dominated intervals, and with the two lower
cycles forming coarsening-upwards sequences. The for-
mation can be subdivided into the cycles A, B, and C
(figs. 4 and 5, and Michelsen 1978).

Chronostratigraphy:

Ostracod analyses have been carried out through the
entire sequence, generally at intervals of 30 feet. In
accordance with Michelsen et al. (1984) the following
subdivision is presented:

1736-1885 m: Upper Jurassic
1885-1894 m: Middle Jurassic
1894-2554 m: Lower Jurassic



Lower Jurassic: The Fjerritslev Formation is referred
to the Lower Jurassic on the basis of the ostracod
faunas and correlation with neighbouring wells de-
scribed by Michelsen (1975 and 1978). Ostracods found
in samples from the upper part of the underlying Gas-
sum Formation are probably the result of caving. The
Gassum Formation is regarded as of Late Triassic age.
The most important ostracod species are included in
the range chart in Michelsen (in press, pl. 1).

In the F-Ia member and the lower F-Ib member, the
fauna is characterized by Ogmoconchella aspinata, Og-
moconcha hagenowi, Kinkelinella (K.) medioreticulata,
Nanacythere (G.) elegans, N. (G.) circumcostata, and
N. (G.) paracostata; this fauna is representative of the
0. aspinata Zone and refers the sequence to the Het-
tangian — Lower Sinemurian.

Progonoidea reticulata occurs in the cuttings sample
at 8070 ft. b.KB, referring that level to the lower Upper
Sinemurian. The boundary between the Lower and
Upper Sinemurian is located at the top of the O. aspi-
nata Zone, at 2455 m (see Michelsen in press, pl. 1).

The occurrence of Ogmoconchella danica, Kinkeli-
nella (K.) triebeli, K. (K.) variabilis, and K. (K.) la-
queata in the sample interval 7680 to 7950 ft. b.KB
indicates the presence of the middle subzone of the O.
danica Zone within the F-Ib member, and refers the
sequence to the Upper Sinemurian. The upper bound-
ary of the Upper Sinemurian is located at the up-
permost occurrence of K. (K.) variabilis, at a depth of
2306 m.

The upper part of the F-Ib member yields species
such as Pleurifera harpa, Kinkelinella (K.) foveolata,
and Nanacythere ? bachi, indicating the presence of the
G. apostolescui — K. (K.) foveolata Subzone, and re-
ferring the sequence above 2306 m to the Lower Pliens-
bachian. The top of this subzone, corresponding to the
Lower-Upper Pliensbachian boundary, is located at
2226 m on the basis of the uppermost occurrence of
»Ogmoconchella mouhersensis«.

The ostracod fauna found in the upper part of the
F-II member and in the lower part of the F-III member
(up to 2070 m, 6900 ft. b.KB) is characterized by the
species Ogmoconcha amalthei, O. contractula, Ogmo-
conchella adenticulata, O. bispinosa, O. pseudospina,
Nanacythere (N.)} firma, and N. (N.) simplex; this as-
semblage of species is indicative of the O. adenticulata
— N. (N.) simplex Zone and refers the sequence 2070~
2226 m to the Upper Pliensbachian.

The upper part of the F-III member and the F-IV
member is almost barren of ostracods, as noticed else-
where at this level (Michelsen 1975). The scattered
occurrences of Pseudomacrocypris subaequabilis (see
Michelsen in press, pl. 1) may be due to caving from
the F-IV member, in which this species is known to be
present in a few well sections (Michelsen 1975). A
single specimen of Ogmoconchella sp. 4420 n.sp. was
recorded in the cuttings sample from 6600 ft. b.KB; this
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genus was previously unknown in the upper F-1II mem-
ber. None of the ostracods present are of stratigraphic
significance, however, so the upper part of the F-III
member and the F-IV member are referred to the
Toarcian, in accordance with previous work (cf. Mi-
chelsen 1975 and 1978, Michelsen et al. 1984).

The thickness of the Fjerritslev Formation exceeds
that normally found in the Danish Subbasin. As the
Hyllebjerg-1 well is located in an area that was not
directly influenced by halokinesis, the sedimentation
history at this locality may be regarded as typical of the
regional basin development.

Middle Jurassic: There are no biostratigraphic data in-
dicating the presence of the Middle Jurassic in the
Hyllebjerg-1 well. However, the Haldager Sand For-
mation is regarded as belonging to the Bajocian-Batho-
nian (cf. Michelsen et al. 1984).

Upper Jurassic: The ostracod faunas from the Flyvbjerg
Formation, the Bgrglum Formation, and, in particular,
the Frederikshavn Formation show generally low densi-
ties and diversities.

The presence of Galliaecytheridea spinosa, G. elon-
gata, Mandelstamia (maculata ?), M. (rectilinea ?), and
Macrodentina gallica indicates Oxfordian (?) and Kim-
meridgian ages for the Flyvbjerg and Bgrglum Forma-
tions respectively (cf. Christensen & Kilenyi 1970). The
uppermost reliable biostratigraphic indication of a Ju-
rassic age occurs in the cuttings sample from 5930 ft.
b.KB (1751 m).

The upper boundary of the Jurassic is placed at 1736
m (1764 m b.KB) at the boundary between cycle B and
C; this is defined by correlation to the Haldager-1 well
where the biostratigraphy is based on dinocysts (Davey
1982).

The overlying part of the Frederikshavn Formation
(cycle C) is referred to the Lower Cretaceous.

Kvols-1
Locality: 56° 31’ 49” N, 09° 17’ 56” E.

Elevation: Ground +12.4 m, KB +19.2 m.
Lithostratigraphy and lithology (fig. 3):
Fjerritslev Formation, 1955-2405 m.

2326.3-2405 m (F-Ia member): Claystone, shaly, lo-
cally silty, dark grey to olive black, slightly calcareous,
with mica and microlignite. Interbedded with thin lay-
ers of siltstone, argillaceous, weakly laminated, dark
grey to greenish dark grey, calcareous, with mica, py-
rite and traces of microlignite.

2177-2326.3 m (F-Ib member): Claystone, shaly,



dark grey to greyish black, slightly calcareous, with
mica and microlignite.

2164-2177 m (F-II member): Claystone, sandy, olive
to brownish black, calcareous, with mica and traces of
microlignite.

1973-2164 m (F-III member): Claystone, shaly to
slightly shaly, generally olive grey to dark grey, locally
slightly silty, slightly calcareous to non-calcareous, with
mica and microlignite. Pyrite and yellow coloured dis-
coid particles (algae?) occur locally in the upper levels.

1955-1973 m (F-IV member): Claystone, silty,
slightly shaly, calcareous, with mica and traces of pyrite
and microlignite. Laminae of medium- to coarse-
grained siltstone are observed.

Haldager Sand Formation, 1940-1955 m.

Sandstone, medium- to coarse-grained, interbedded
with fine-grained sandstone, moderately to poorly
sorted, locally argillaceous, slightly calcareous to non-
calcareous. Thin layers of claystone, very sandy, non-
calcareous. The formation coarsens upwards.

Flyvbjerg Formation is absent.
Bgrglum Formation, 1912-1940 m.

Claystone, slightly sandy in lowermost levels, olive
grey to black, slightly calcareous, micaceous.

Frederikshavn Formation, 1856-1912 m.

Siltstone, medium- to coarse-grained, argillaceous, ol-
ive grey, non-calcareous, with glauconite and traces of
mica and pyrite. Interbedded with claystone, silty,
greyish black, calcareous, with mica and microlignite.
Two coarsening upwards sequences occur in the lower
part of the formation, probably corresponding to cycles
A and B (sensu Michelsen 1978). Thus, the interval
corresponding to cycle C seems dominated by clay in
this well section.

Chronostratigraphy:

Biostratigraphic analyses have only been carried out in
the upper part of the Fjerritslev Formation. Thus, the
subdivision presented below is based mainly on correla-
tion of the lithostratigraphic units with those in the
Hyllebjerg-1, Hobro-1, Oddesund-1, R@dding-1, and
Voldum-1 wells (Michelsen 1979).

In accordance with Michelsen et al. (1984) the drilled
section may be subdivided as follows:

1922-1940 m: Upper Jurassic
1940-1955 m: Middle Jurassic
19552405 m: Lower Jurassic

The Gassum Formation, underlying the Fjerritslev For-
mation, is considered to be of Late Triassic age.

Lower Jurassic: The log-motifs of the F-la and F-Ib
members seem fully developed when compared to the
Hyllebjerg-1 well although the thickness of the latter
member is slightly reduced, probably condensed (Mi-
chelsen, in press). The F-II member is incomplete, in
that the upper and lower units are missing, and the
sequence may contain hiati (fig. 5). Biostratigraphic
evidence is generally poor. One sample within the F-1I
member contains only the ostracod species Ogmocon-
chella aegualis, indicating a Late Pliensbachian age. A
further sample at the lower boundary of the member
(7210 ft. b.KB) yielded the species Pseudomacrocypris
subtriangularis and Kinkelinella sp. suggesting an age
not younger than the Early Pliensbachian.

The F-1II member is reduced in thickness compared
to the same sequence in the Hyllebjerg-1 well. Correla-
tion based on the log-motifs makes it obvious, howev-
er, that the lower half of the member is complete
(Michelsen in press, fig. 2). Analyses of the ostracods
indicate a fauna characterized by Ogmoconcha contrac-
tula, O. amalthei, Ogmoconchella adenticulata, and Na-
nacythere (N.) simplex. The uppermost occurrence of
the fauna is in the cuttings sample from 6790 ft. b.KB.
The species Ogmoconchella transversa, which is known
from the lower part of the Upper Pliensbachian, is only
found below 7060 ft. b.KB. The fauna described above
is indicative of the O. adenticulata — N. (N.) simplex
Zone and refers the sequence 2047-2172 m to the Up-
per Pliensbachian. The uppermost part of the F-1II
member, 1973-2047 m, is barren of ostracods and may
be of Toarcian age (cf. Michelsen 1975 and 1978). Com-
pared to the corresponding sequence in the Hylle-
bjerg-1 well, 1949-2070 m, the sequence in the Kvols
well is reduced in thickness.

The uppermost part of the formation, the F-IV mem-
ber, is clearly relatively thin, and compared to the
Hyllebjerg-1 well the upper half of the member is mis-
sing. Based on regional considerations this may be
explained by erosion accompanying Middle Jurassic
(Mid Cimmerian) uplift.

Middle Jurassic: 1t is represented by the Haldager Sand
Formation, which is of expected thickness for this part
of the Danish Subbasin.

Upper Jurassic: Since the Flyvbjerg Formation is mis-
sing it is assumed that only the uppermost Oxfordian is
represented by the basal part of the Bgrglum Forma-
tion. The log-motifs of the Bgrglum and Frederikshavn
Formations indicate that no significant intervals of
these formations are missing but they are condensed in
comparison to the Hyllebjerg section. Until biostra-
tigraphic analyses have been carried out it must be
assumed that strata of Kimmeridgian and Volgian age
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are present, whereas at least the lower part of the
Ozxfordian is missing.

Oddesund-1
Locality: 56° 33’ 36” N, 08° 34’ 10” E.

Elevation: Ground + 2.45 m, KB + 9.15 m.
Lithostratigraphy and lithology (fig. 5):
Fjerritslev Formation, 1608-1894 m.

1810-1894 m (F-Ia member): Claystone, shaly, slightly
silty to silty, dark grey to olive black, slightly to very
calcareous, with silty layers and/or carbonate cemented
layers in the upper part of the member.

1661-1810 m (F-Ib member): Claystone, shaly, dark
grey to greyish black, calcareous to slightly calcareous
(decreasing upwards), with mica and traces of microlig-
nite and pyrite, the latter often delineating trace fossils.

1608-1661 m (F-II member): Lowermost claystone
slightly shaly, olive grey, calcareous, locally pyritic.
Overlain by a heterogeneous series comprising clay-
stone, sandy to very sandy, light olive grey to olive
black, non-calcareous, with pyrite, mica and microlig-
nite, interbedded with sandstone, fine-grained, moder-
ately sorted, and siltstone, medium- to coarse-grained,
sandy, dark yellowish brown, non-calcareous.

Haldager Sand Formation, 1604-1608 m.

Sandstone, fine-grained, slightly silty, olive grey, calca-
reous, with traces of pyrite.

Flyvbjerg Formation, 1601-1604 m.

Claystone, shaly, dark grey, calcareous, with mica and
microlignite, and traces of pyrite. The silt content in-
creases upwards.

Bogrglum Formation, 1556-1601 m.

Claystone, slightly silty, slightly shaly, olive black, non-
calcareous, with mica, microlignite and pyrite.

Frederikshavn Formation, 1487-1556 m.

Claystone, slightly to very silty, dark yellowish brown,
non-calcareous, with traces of mica, microlignite and
pyrite. Interbedded with siltstone, medium- to coarse-
grained, olive black, moderately sorted, non-calcare-
ous, locally with glauconite, microlignite, and traces of
mica. The formation is tentatively subdivided into the
cycles A, B, and C (fig. 5), although the log-motifs do
not show the coarsening upwards trends as described
form the Hyllebjerg-1 well section.
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Chronostratigraphy:

Ostracod analyses were carried out in selected samples,
primarily to determine the age of the F-II member and
the Bgrglum Formation. Therefore, the chronostra-
tigraphic subdivision is primarily based on correlation
of the lithostratigraphic units with the Hyllebjerg-1
well, resulting in the following subdivision:

1517-1604 m: Upper Jurassic
1604-1608 m: Middle Jurassic
1608-1894 m: Lower Jurassic

The sequence below 1894 m is referred to the Gassum
Formation, which is regarded to be of Late Triassic age.

The sequence above 1517 m, the upper cycle of the
Frederikshavn Formation, is referred to the Lower
Cretaceous.

Lower Jurassic: The Fjerritslev Formation is referred
to the Lower Jurassic.

Within the F-Ia member one sample has been ana-
lysed (6070 ft. b.KB.). The ostracod fauna is dom-
inated by Ogmoconchella aspinata, Kinkelinella (K.)
medioreticulata, and Ogmoconcha hagenowi, which to-
gether with the occurrence of Nannacythere (G.) ele-
gans refer this horizon to the latest Hettangian or Early
Sinemurian.

Within the F-Ib member three samples (5530 ft.,
5660 ft. and 5820 ft. b.KB) were analysed. The lower
sample contains a sparse ostracod fauna characterized
by Kinkelinella (K.) triebeli and Progonoidea reticulata
referring the fauna to the P. reticulata Subzone and the
horizon to the lowermost Upper Sinemurian. As this
subzone is rather thin elsewhere in the subbasin , the
Lower-Upper Sinemurian boundary is expected to be
located closely below this sample. The middle sample
contains a sparse ostracod fauna known from Upper
Sinemurian. The upper sample is dominated by Og-
moconchella pseudospina, O. bispinosa, O. transversa,
»O. mouhersensis«, Ogmoconcha amalthei, and Kinke-
linella (K.) foveolata, a fauna that is strongly indicative
of the Lower Pliensbachian. However, Kinkelinella
(K.) variabilis, which occurs in the same sample, is
typical of the Upper Sinemurian. The conclusion must
be that the Sinemurian-Pliensbachian boundary occurs
near the top in the F-Ib member in this well section.
The abundance of Pliensbachian faunal elements in the
cuttings sample at 5530 ft. b.KB probably results from
caving.

From the F-II member, three cuttings samples (5360
ft., 5390 ft. and 5430 ft. b.KB) and one sidewall core
(5367 ft. b.KB) were analysed. The lower sample
yielded a relatively rich ostracod fauna, characterized
by Nanacythere ? bachi, Ogmoconchella pseudospina,
and Ogmoconchella adenticulata, indicating the pres-
ence of Lower Pliensbachian strata. The ostracod fau-



nas in the two samples from 5367 ft. and 5390 ft. b.KB |

are less abundant and are characterized by Acrocythere
tricostata (sensu Michelsen 1975), Liasina vestibulifera,
and Ogmoconchella pseudospina, indicating a Late
Pliensbachian age for this stratigraphic interval. In the
upper sample (5360 ft.b.KB) the occurrence of a speci-
men of Ogmoconchella sp. is indicative only of an Early
Jurassic age. The Lower-Upper Pliensbachian bound-
ary must lic within the interval 5390-5430 ft. b.KB, e.g.
close to a depth of 1640 m.

The log-motifs and the thickness of the F-Ia member
are closely comparable to those of the Hyllebjerg sec-
tion, whereas the F-Ib member seems slightly con-
densed. This suggests that no hiati are present within
the Hettangian and Sinemurian interval. In the F-II
member, all three lithostratigraphic subunits are recog-
nized. The log-motifs and thicknesses of these subunits
are comparable with those of the Hyllebjerg section.
The F-III and F-IV members are missing. This litho-
stratigraphic subdivision and the biostratigraphic analy-
ses indicate the presence of Lower Pliensbachian and
(?) lower Upper Pliensbachian strata, whereas the up-
per part of the Upper Pliensbachian and the Toarcian
are not represented.

Middle Jurassic: The Haldager Sand Formation is re-
ferred to the Middle Jurassic purely on lithostrati-
graphic grounds. The sequence is very thin compared
to other well sections.

Upper Jurassic: The occurrence of the Flyvbjerg For-
mation is suggestive of the Oxfordian stage (see Mi-
chelsen 1978). A sample from the uppermost Fjerrit-
slev Formation (5320 ft. b.KB), yielded an ostracod
fauna with Oxfordian affinities. This fauna may have
been derived from the Flyvbjerg Formation due to
caving. The Flyvbjerg Formation is unusually thin in
this well.

The overlying Bgrglum and Frederikshavn Forma-
tions both show thicknesses comparable to those ob-
served in the Rgdding-1, Skive-1, and Kvols-1 wells.
The thicknesses are reduced relative to the Hylle-
bjerg-1 well, but the log-motifs are closely correlatable
so that the sequences are probably condensed rather
than containing discrete hiati. Four samples (5000,
5100, 5190, and 5250 ft. b.KB) were examined for
ostracods. All four samples contain faunas that refer
the sequence to the Upper Jurassic. The species
Galleocytheridea teres, G. spinosa (?), G. punctata, and
Mandelstamia spp. were recorded from the lowermost
two samples, thus referring the Bgrglum Formation to
the Kimmeridgian.

The Frederikshavn Formation is tentatively subdi-
vided into the three cycles known from Hyllebjerg-1.
The Jurassic-Cretaceous boundary is located at the B-C
cycle boundary, at a depth of 1517 m.

Rodding-1
Locality: 56° 38’ 49” N, 08° 48’ 18” E.

Elevation: Ground +24.7 m, KB +31.4 m.
Lithostratigraphy and lithology (fig. 5):
Fjerritslev Formation, 1647-1916 m.

1852.1-1916 m (F-Ia member): Claystone, shaly, in
places silty, greyish black to olive black, calcareous,
with mica, microlignite, and pyrite. Interbedded with
thin highly calcareous layers.

1712-1852.1 m (F-Ib member): Claystone, shaly, in
places slightly silty, dark grey to olive black, calcareous
to non-calcareous, with mica and microlignite, and
traces of pyrite. Increasing silt content in uppermost
levels, where interbedded with siltstone, argillaceous,
greyish black, calcareous.

1676-1712 m (F-II member): Claystone, silty to
sandy and siltstone, argillaceous, olive grey to black,
calcareous, with mica, pyrite, and microlignite. A thin
layer of dolomite was recorded in one sidewall core.

1647-1676 m (F-III member): Claystone, shaly, olive
black, calcareous to slightly calcareous, with mica and
microlignite.

Haldager Sand Formation is absent.
Flyvbjerg Formation, 1636-1647 m.

Sandstone in lowermost interval, fine-grained with
laminae of claystone, silty, black, calcareous, with mica
and microlignite; passing upwards into siltstone, calca-
reous, with laminae of very argillaceous siltstone, con-
taining mica and microlignite. Uppermost levels com-
prise claystone, shaly, silty, olive black, slightly calca-
reous, with glauconite, mica and microlignite.

Bgrglum Formation, 1596-1636 m.

Claystone, shaly, greyish to olive black, non-calcare-
ous, with mica and pyrite and traces of microlignite.
Silty in the upper part.

Frederikshavn Formation, 1546-1596 m.

Siltstone, greenish grey, medium- to coarse-grained,
non-calcareous, moderately to well sorted, containing
glauconite and traces of microlignite. The siltstone is
variably argillaceous and interbedded locally with
claystone. A thin limestone bed was observed in a
stdewall core.
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Chronostratigraphy:

Ostracod analyses were carried out in 10 cuttings sam-
ples, primarily to determine the age of the upper part
of the Fjerritslev Formation.

The chronostratigraphic subdivision is generally
based on correlation of the petrophysical data with the
Hyllebjerg, Hobro, and Voldum wells, resulting in the
following subdivision:

1576.6 (?)-1647 m: Upper Jurassic
1647-1916 m: Lower Jurassic

The Middle Jurassic is absent (see below). The sedi-
ments below 1916 m belong to the Gassum Formation,
which is referred to the Upper Triassic.

The sequence above 1576.6 m (cycle C of the Frede-
rikshavn Formation) is referred to the Lower Cretace-
ous.

Lower Jurassic: The F-Ia member is slightly condensed
relative to the sequences developed in the Hylle-
bjerg-1, Kvols-1, and Skive-1 wells. The ostracod fauna
in the cuttings sample from 6210 ft. b.KB, comprises
Ogmoconchella danica, Ogmoconcha hagenowi, Kin-
kelinella (K.) triebeli, and Progonoidea reticulata,
which indicate a Late Sinemurian age. The occurrence
of these species in this part of the F-Ia member may be
due to caving. The occurrence of a juvenile specimen of
the Ogmoconchella aspinata in the same sample sug-
gests an age no younger than the Early Sinemurian.

The log-motifs of the F-Ib member seem normally
developed, but the thickness is slightly less than that
known from the Hyllebjerg well, so the member may
be slightly condensed in the Rgdding-1 well.

The F-II member is condensed compared to the Hyl-
lebjerg sequence, but is closely comparable with the
Skive sequence, except that the upper sub-unit (Ilc) is
absent in the Rgdding-1 well. One cuttings sample
(5670 ft. b.KB) yielded a sparse ostracod fauna com-
prising Ogmoconchella danica and Ogmoconcha
amalthei, which is suggestive of an Early Pliensbachian
age.

The F-III member is markedly reduced in thickness
compared to the other wells. Correlation of the log-
motifs with the Hyllebjerg section shows that the se-
quence in the Rgdding-1 well corresponds to the low-
ermost part of the F-III member in the Hyllebjerg-1
well. Two cuttings samples (5550 and 5580 ft. b.KB)
yielded an ostracod fauna including Ogmoconchella
adenticulata, O. danica, O. septenaria, and Nanacyth-
ere (D.) firma referring the sequence to the Upper
Pliensbachian. It is concluded that the upper part of the
F-III member is absent in the Rgdding-1 well. The
Lower-Upper Pliensbachian boundary is assumed to
occur within the F-II member.

The F-IV member is absent in the Rgdding-1 well.
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Therefore, the Lower Jurassic is only represented by
the Hettangian to Upper Pliensbachian in this well.

Middle Jurassic: The absence of the Haldager Sand
Formation indicates that the Middle Jurassic is repre-
sented by a hiatus in the Rgdding-1 well.

Upper Jurassic: The Flyvbjerg Formation is slightly
reduced in thickness compared to the Hyllebjerg sec-
tion, but the presence of this formation indicates sedi-
ments of Oxfordian age.

The thickness and petrophysical characteristics of the
Bgrglum Formation are comparable to those observed
in the Hyllebjerg-1 well. The ostracod faunas from two
samples, one close to the upper boundary of the forma-
tion, indicate a Late Jurassic, probably Kimmeridgian,
age.

The Frederikshavn Formation is markedly thinner
than in the Hyllebjerg well and does not show the
characteristic log-motifs. However, the lower boundary
of cycle C is tentatively placed at a depth of 1576.6 m
(1608 m b.KB). If correct, this suggests that the absent
or condensed portion of the formation must correlate
with cycles A and B of the Hyllebjerg-1 section, corre-
sponding to the uppermost part of the Upper Jurassic.

Skive-1
Locality: 56° 37' 38” N, 09° 00’ 11" E.

Elevation: Ground +20.7 m, KB +28 m.
Lithostratigraphy and lithology (fig.5):
Fjerritslev Formation, 1702-2093 m.

2015-2093 m (F-Ia member): Claystone, in places
slightly silty, shaly, dark grey to brownish black, non-
calcareous, with mica and pyrite, and traces of micro-
lignite. The occurrence of a few carbonate cemented
layers is indicated by petrophysical data.

1860-2015 m (F-Ib member): Claystone, in places
slightly silty, shaly, dark grey, calcareous to non-calca-
reous, with mica, microlignite, and pyrite.

18261860 m (F-II member): Claystone, with in-
creasing silt content upwards. A sidewall core upper-
most in the member comprises limestone with thin
laminae of clay, and fragments of macrofossils.

1702-1826 m (F-1II member): Claystone, shaly, lo-

Fig. 4: The Jurassic sequence of the Hyllebjerg-1 well repre-»
sented by SP, Resistivity, Gamma Ray, and Interval Transit
Time (»Sonic«) logs. The Hyllebjerg-1 well is the reference
section of the F-la to F-IV members, as they are defined in the
present paper.
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cally slightly silty, dark grey to olive black, non-calcare-
ous to slightly calcareous, with mica and microlignite.

Haldager Sand Formation, 1690-1702 m.

Sandstone and siltstone, light olive grey, locally dark
grey, slightly calcareous to non-calcareous with micro-
lignite and coal fragments. The grain size decreases
upwards from medium-grained sand to silt with clay
laminae in the upper levels.

Flyvbjerg Formation, 1670-1690 m.

Thinly interbedded sequence of siltstone, sandstone,
and claystone. Generally, the grain size increases up-
wards, and sequence capped by a layer of fine-grained
sandstone, carbonate-cemented. Non-calcareous in the
lower part of the sequence. Light olive grey, dark
greenish grey, and greyish black. Microlignite and coal
fragments occur through the entire sequence, glauco-
nite and shell fragments in the upper part.

Bgrglum Formation, 1629-1670 m.

Claystone, shaly, in places slightly silty, dark grey,
non-calcareous, with mica and pyrite, and traces of
microlignite.

Frederikshavn Formation, 1559-1629 m.

Siltstone, coarse-grained, olive grey, non-calcareous to
slightly calcareous, with glauconite, mica and pyrite.
Argillaceous in basal, and uppermost levels. Interbed-
ded with fine-grained sandstone. Based on log-correla-
tion, the formation is subdivided into the cycles A, B,
and C (sensu Michelsen 1978). Only cycle A has a
coarsening upwards trend as seen in the Hyllebjerg-1
well.

Chronostratigraphy:

Biostratigraphic analyses were not carried out on the
Jurassic sequence in the Skive-1 well. The chronostra-
tigraphic subdivision outlined below is based on litho-
stratigraphic log correlation with the better-dated Hyl-
lebjerg-1, Hobro-1, and Voldum-1 wells.
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1588-1690 m: Upper Jurassic
1690-1702 m: Middle Jurassic
1702-2093 m: Lower Jurassic

The deposits below 2093 m are assigned to the Gassum
Formation, which is referred to the Upper Triassic. The
upper cycle of the Frederikshavn Formation, above
1588 m, is referred to the Lower Cretaceous.

Lower Jurassic: The F-1a member is closely compara-
ble, both in terms of thickness and log-motifs, to the
sequence in the Hyllebjerg-1 well.

The F-Ib member is thinner than the equivalent se-
quence in the Hyllebjerg-1 well, but shows the same
petrophysical characteristics which indicates that the
sequence is complete but condensed in the Skive-1
well.

Similarly, the F-II member appears condensed even
though all three subunits are present.

Analysis of the petrophysical data from the F-III
member indicates a close correlation with the lower c.
100 m of the member in the Hyllebjerg-1 well; this
interval has a Late Pliensbachian to earliest Toarcian
age in the Hyllebjerg-1 well.

The F-IV member is absent.

Middle Jurassic: The thickness of the Haldager Sand
Formation is comparable with that in the Hyllebjerg-1
well.

Upper Jurassic: The development of a relatively thick
Flyvbjerg Formation suggests that the Oxfordian stage
is represented in this well.

The log-motifs of the Bgrglum and Frederikshavn
Formations indicate that a complete sequence is pre-
sent, although condensed relative to the Hyllebjerg-1
well. Thus, the Upper Jurassic is assumed to be essen-
tially complete.



Lithostratigraphic discussion

A lithostratigraphic subdivision of the Jurassic in the
Danish Subbasin was first presented by Larsen (1966).
He subdivided the sequence into the Fjerritslev, Hal-
dager, Bgrglum and Frederikshavn Formations; this
lithostratigraphic scheme was modified by Michelsen
(1978). The formation boundaries were adjusted and
determined by means of petrophysical measurements.
The Fjerritslev Formation was subdivided into four
informal members, and the Haldager Formation into
the Haldager Sand and the Flyvbjerg Member. In addi-
tion, the Bgrglum and Frederikshavn Formations were
included as members of the Bream Formation, as de-
fined by Deegan & Scull (1977) from the Norwegian
sector of the North Sea. In their new revision of the
Norwegian lithostratigraphic scheme, however, Vollset
& Doré (1984) avoided use of the Bream Formation.
Consequently, the Bream Formation is no longer re-
tained as a lithostratigraphic unit within the Danish
Subbasin.

Definition of the members of the Fjerritslev
Formation

The Fjerritslev Formation was formerly subdivided into
four informal members and the lower member into two
subunits (Michelsen 1978). These five lithostratigraphic
units are similarly treated as informal members in this
paper. They are easily recognized in nearly all Danish
well sections. Furthermore, the F-II member is map-
pable over large areas on the basis of seismic data
(Boldreel 1985). Since they are recognizable by their
lithologic and petrophysical characteristics, and there-
fore mappable throughout the area where the Fjerrit-
slev Formation is present, these members could be
elevated to the rank of formations. In this event, the
Fjerritslev Formation would be raised to group status,
corresponding to the time-equivalent Dunlin Group
(cf. Vollset & Doré 1984). However, the Fjerritslev
Formation has been known for 23 years and the in-
formal members for 11 years, and the names are in
conventional use. To introduce a new rank for the
formation and new formal names for the present mem-
bers would probably cause unnecessary confusion and
would not substantially simplify future work on the
Lower Jurassic sequence.

The descriptions of the five well sections given above
do not add significant new lithological information to

the earlier work of Michelsen (1978). However, the
combination of cuttings samples, sidewall cores and
modern petrophysical data from these wells provides a
better lithostratigraphic database than was previously
available. Furthermore, the Hyllebjerg-1 well is located
in a substantial distance from discrete salt structures,
yet is still within the salt structure province of the
Danish Subbasin. The Hyllebjerg-1 well may thus be
regarded as the most representative section in terms of
the lithology and thickness of the Jurassic formations in
the basin. The Hyllebjerg-1 well is, therefore, pro-
posed as a reference section of the Fjerritslev Forma-
tion that displays the subdivision into 5 informal mem-
bers.

F-la member: Hyllebjerg-1, 2474-2554 m. The F-Ia
member consists of claystone interbedded with silt-
stone and limestone (or carbonate-cemented siltstone)
layers. This member probably represents the Early Ju-
rassic transgressive stage (Michelsen 1978, Pedersen
1986). The uppermost part of the member is assumed
to be time-equivalent with the interfingering of the
Gassum and Fjerritslev Formations in the Vedsted-1
well (Michelsen 1978). The log-motifs and thicknesses
of the F-Ia member are nearly identical in the five
wells, and can be correlated in detail to most well
sections in northern Jylland (figs. 4-5).

F-Ib member: Hyllebjerg-1, 2265-2474 m. The F-Ib
member is dominated by claystone as indicated by the
gamma ray readings. Thicknesses and log-motifs of this
member vary very little from well to well in northern
Jylland. Close examination of the log-motifs in the five
well sections indicates that subdivision of the member
and detailed correlation of log-motifs are possible.
Such detailed recognition and correlation of log-motifs
allows differentiation between a condensed sequence
and a sequence with discrete hiati (see Michelsen in
press).

F-1I member: Hyllebjerg-1, 2177-2265 m. This member
differs from the sequences above and below in that it
consists of faintly laminated claystones with a relatively
high silt and sand content (Michelsen 1978). Further-
more, it is clearly distinguished from the sequences
above and below by the log-motifs (see fig. 5).

The characteristic features of the F-II member in the
Hyllebjerg-1 well are similar to those observed in the
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Fjerritslev-2 and J-1 wells (cf. Michelsen 1978, figs. 5
and 6). In all three well sections the member can be
subdivided into three well-defined subunits, which
have proved of importance in regional lithostrati-
graphic correlation. This tripartite subdivision is not
recognized in wells situated to the southeast, such as
the Hobro-1, Voldum-1, and Rgnde-1 wells (see Mi-
chelsen 1979, plate 4).

The log-motifs of the Hyllebjerg-1 section are corre-
latable with the Oddesund-1, Rgdding-1, and Skive-1
sections, though the uppermost subunit is not recog-
nized in the Oddesund and Rgdding-1 wells. The se-
quence encountered in the Kvols-1 well is assumed to
represent only the middle subunit. The gamma ray
log-motifs within the Oddesund-1 and Rgdding-1 sec-
tions show larger deflections than observed in the Hyl-
lebjerg-1, and the sidewall cores indicate the presence
of increased coarse clastic sediments in these two well
sections. Halokinetic movements during the transition
Early-Late Pliensbachian time may explain these dif-
ferences in thickness and also the missing tripartite
subdivision in wells, such as Kvols-1 and Rg¢dding-1.
However, the presence of hiati has not yet been proved
by any other method; the resolution of the biostra-
tigraphic and seismic stratigraphic methods applied to
this area is not sufficiently detailed.

F-III member: Hyllebjerg-1, 1949-2177 m. The F-I11
member is dominated by claystone, which in places is
slightly silty. The member is present in the Rgdding-1,
Skive-1, Kvols-1 and Hyllebjerg-1 wells, but its thick-
ness is highly variable. The log-motifs of the member in
the Rgdding-1 and Skive-1 wells correlate with the
lower part of the F-IIT member in Hyllebjerg-1 (Mi-
chelsen in press, fig. 2). This log-stratigraphic correla-
tion is supported by the ostracod biostratigraphy from
the Redding-1 well (fig. 5). Since the F-III member in
Rgdding-1 and Skive-1 is overlain by the Flyvbjerg
Formation and the Haldager Sand Formation, respec-
tively, erosion of the Fjerritslev Formation is assumed
to have taken place during the earliest Middle Jurassic
(see also Michelsen 1978).

The log-motifs of the majority of the member in the
Kvols-1 well correlate closely with the lower half of the
sequence in Hyllebjerg-1 (Michelsen in press, fig. 3).
This correlation is supported by the above-mentioned
biostratigraphic data. Hence, the thinned interval in
Kvols-1 must be represented in the upper part of the
member. As this upper part is barren of ostracods, it is
not yet possible to prove the presence of hiati in this
well section. The presence of the F-IV member, how-
ever, suggests that a reduced sedimentation rate in the
Kvols area may best explain the differences between
the Kvols-1 and Hyllebjerg-1 sequences.

F-1V member: Hyllebjerg-1, 1894-1949 m. The F-1V
member consists of claystone with varying silt content,
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interbedded with sandstone and carbonate-cemented
sandstone. The sequence encountered in Hyllebjerg-1
correlates closely with the sequences in the J-1, Fjerrit-
slev-1, and Haldager-1 wells (see Michelsen 1978, figs.
5, 6, and 15). The log-motifs indicate the presence of
two significantly coarser (probably carbonate ce-
mented) clastic units.

The sequence observed in the Kvols-1 well is in-
terpreted to represent the lower of these two sedi-
mentary cycles.

Haldager Formation (abandoned)

This lithostratigraphic term was introduced by Larsen
(1966) to refer to the Dogger sequence. Michelsen
(1978) redescribed the formation and defined it as a
sand-dominated sequence of Middle Jurassic to Ox-
fordian age. The formation was subdivided into two
members: the Haldager Sand and the Flyvbjerg Mem-
ber. A recent evaluation of the environment was pub-
lished by Koch (1983). Renewed and mainly unpub-
lished biostratigraphic investigations, carried out
within the last decade by the Geological Survey of
Denmark and private companies, have clearly shown
that there is a regional hiatus between the two mem-
bers. The Haldager Sand seems to be of Bajocian to
Bathonian age whereas the Flyvbjerg Member is of
Oxfordian to earliest Kimmeridgian age, i.e. deposits
of Callovian age are not proven (pers. comm. Niels
Poulsen 1988, see also Michelsen et al. 1984).

According to the rules presented by Hedberg (1976)
a sedimentary series that straddles a regional hiatus
cannot be included into one formation. Therefore, the
present author suggests that the term Haldager Forma-
tion be abandoned, and that the two members be ele-
vated to the rank of formations. In the present paper
they are named the Haldager Sand Formation and the
Flyvbjerg Formation, respectively. As introduction of
new geographic names would contribute to confusion
in the stratigraphic literature, the name Haldager is
retained, together with the indication of lithology. For
the lithostratigraphic definition the reader is referred to
Michelsen (1978, pp. 16-19).

Fig. 5: Lithostratigraphic subdivision of the Jurassic sequence »
in the Hyllebjerg-1, Kvols-1, Oddesund-1, Rpdding-1, and
Skive-1 wells. The Frederikshavn Formation is subdivided into
cycles A, B, and C in accordance with Michelsen (1978). Note
that the chronostratigraphy, based on biostratigraphic analy-
ses, is indicated to the right of the well profiles. Single trian-
gular symbols represent the location of individual biostra-
tigraphic samples. A vertical line represents a continuous series
of samples, and the triangular symbol marks the top of the
chronostratigraphic unit or biozone.
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Haldager Sand Formation (new rank)

The formation is present in four of the five wells. In the
Hyllebjerg-1 and Kvols-1 wells the sequence generally
coarsens upwards, but in the Oddesund-1 and Skive-1
wells the formation is represented by a fining upward
sequence. The correlation of these sequences is based
on their overall coarse-grained nature which is compat-
ible with the type section of the formation in the Hal-
dager-1 well.

Flyvbjerg Formation (new rank)

This formation is present in four of the five wells, and
shows significant variations in thickness (see fig. 5). In
the Kvols-1 well, the Bgrglum Formation directly over-
lies the Haldager Sand Formation.

In the four wells the sequence is generally coarsening
upwards, with claystone dominating the lowermost in-
terval and silt- or sandstone the uppermost levels. The
occurrence of a thin limestone layer near the top of the
formation in the Hyllebjerg-1 well was determined
from petrophysical data. The nature of both the log-
motifs and the lithology are closely comparable to
those of the type section, Flyvbjerg-1 well, and the
reference section, Haldager-1 well (see Michelsen
1978, fig. 8). However, the thicknesses of the forma-
tion in these four wells are between a half or a third of
that recorded from the type and reference sections.

Bream Formation (abandoned)

The Bream Formation was defined by Deegan & Scull
(1977) but recently was avoided by Vollset & Doré

(1984); the latter authors suggested furthermore that
the Bgrglum Member should be elevated to the rank of
formation. Vollset & Doré (1984) stated that the Fre-
derikshavn Member is not present in the Norwegian
North Sea sector, which is in accordance with the re-
interpretation given by Michelsen et al. (1984) and
discussed below.

As the Bream Formation was introduced into the
Danish Subbasin from the Norwegian part of the Nor-
wegian-Danish Basin, this lithostratigraphic term is
here abandoned. The corresponding sequence will be
renamed as the Borglum and Frederikshavn Forma-
tions.

Bgrglum Formation (new rank)

The formation is present in all five wells. With the
exception of the gamma ray log in the Rgdding-1 well,
the log-motifs possess similar characteristics to those
described by Michelsen (1978). Based on the log-mo-
tifs, it can be concluded that the formation lacks signif-
icant hiati, although the thickness is variable in these
well sections. The resistivity and SP logs from the Hyl-
lebjerg-1 well (fig. 4) correlate closely with those of the
type section in the Bgrglum-1 well (cf. Michelsen 1978,
fig. 10).

Frederikshavn Formation (new rank)

The formation is present in all five wells. It is signif-
icantly thicker in the Hyllebjerg-1 well than in the other
four wells, probably because this well is situated cen-
trally in the basin and is not influenced by halokinetic
structures.
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The Frederikshavn Formation in the five wells is
finer grained than in the type section (Frederikshavn-1
well), but it is still readily differentiated from the fine-
grained formations above and below. In the Bgrg-
lum-1, Frederikshavn-1, Skagen-2, Rgnde-1, and
Horsens-1 wells, the formation is a silt-dominated se-
quence with localised sandy layers. To the west, in the
Ngvling-1, Fjerritslev-2, J-1, K-1, and F-1 wells, the
sequence previously assigned to the Frederikshavn
Member by Michelsen (1978) is fine-grained, being
mainly clay dominated. Therefore, it may be concluded
that the Frederikshavn Formation in the Hyllebjerg-1,
Skive-1, Kvols-1, Rgdding-1, and Oddesund-1 wells
marks the westernmost extension of the Frederikshavn
Formation (cf. fig. 5 and Michelsen, 1978, figs. 10, 16
and 17). The gamma ray curve in the F-1 well and the
SP curve in the Fjerritslev-2 well indicate that thin
coarser-grained sequences occur in the uppermost lev-
els of the sequence that was previously named the
Frederikshavn Member. The underlying interval, that
was previously assigned to the Frederikshavn Member,

is best regarded as a part of the Bgrglum Formation
that is time-equivalent with Frederikshavn Formation
to the east and, in part, with the Sauda Formation
(sensu Vollset & Doré 1984) to the west (fig. 6 and
Michelsen et al. 1984, fig. 2). Another possibility, how-
ever, is that the sequence in question belongs to the
Sauda Formation, and that the transition between the
Frederikshavn and Sauda Formations is located in the
offshore part of the Danish Subbasin.

These new considerations concerning the Bgrglum
Formation and/or the possible relationships between
the Sauda and Frederikshavn Formations require new
studies of the sequence and the establishment of a new
reference section. The only well sections presently
available are J-1 and F-1. The latter well is the most
suitable as the transition to the overlying Vedsted For-
mation is better defined than in the J-1 well. However,
data quality is poor in these two wells and it is hoped
that future drilling will provide better data for the
definition of the Upper Jurassic lithostratigraphy in this
area.
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This paper comprises a revision of the Jurassic lithostratigraphy in the
Danish Subbassin.

The Haldager and Bream Formations are abandoned.

The Haldager Sand, and the Flyvbjerg, Bgrglum and Frederikshavn

Members are elevated to the rank of formations.
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