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Abstract 

The Lower Jurassic sequence and ostracods from 36 borings within the Danish 
Embayment are analysed and described. 

Hettangian, Sinemurian and Pliensbachian are demonstrated on the basis of extensive 
ostracod faunas, whilst only weak indications of Aalenian have been found . 

The following ostracod zones are defined as a basis for a biostratigraphical sub­
division of the Lower Jurassic series in the Danish Embayment: 

The Ogmoconch ella adenticulata - Nanacythere (Nanacythere) simplex Zone (Upper 
Pliensbachian). 
The Ogmoconchella danica Zone (Upper Sinemurian and Lower Pliensbachian). 

The Gramannella apostolescui - Kinkelinella (Kling/ere/la ) foveolata Subzone (Lower 
Pliensbachian). 
The Progonoidea reticulata Subzone (lowest Upper Sinemurian, Lias Beta-la). 

The Cristacythere betzi - C. crassireticulata Zone (upper Lower Sinemurian). 
The Ogmoconc/1ella aspinata Zone (Hettangian and lower Lower Sinemurian). 

The chronostratigraphical subdivision of the Lower Jurassic sequence in the Danish 
Embayment is presented , based upon the ostracod faunas described here and upon 
previous investigations of sediments, foraminifera and megafossils. 

The conditions prevailing in the basin are discussed, with descriptions of the 
sedimentary and fauna! developments, and an evaluation of the relationships with 
other parts of the Northwest European area. 

124 ostracod species are described ; 23 are described as new, whilst 30 species which 
cannot be referred to any known species are described with open nomenclature owing 
to limited or badly preserved material. The remaining 71 species have all been described 
previously and are more or less well-known. The 124 species fall into 27 genera or 
subgenera, of which 2 genera (Pseudomacrocypris and Cristacyth ere) and 1 subgenus 
(Nanacyth ere (Goniocythere)) are established as new. 

A subdivision is made of the described Lower Jurassic "Procytheridea". The genus 
Kling/ere/la Anderson, I 964 is placed as a subgenus under Kinkelinella Martin, 1960. 
P/eurifera Gramann, 1962 and Progonoidea Gramann, 1962 are regarded as 
independent genera placed together with Kinkelinella and the new genus Cristacythere. 

The family Healdiidae is regarded as being represented by only three genera in the 
Lower Jurassic: Ogmoconcha, Ogmoconchella and Pseudohea!dia. The Ontogenetic 
development of the muscle scar area in Ogmoconchella is shown to be a development 
from a simple muscle scar of the Pseudohea/dia-type to a typical Ogmoconchella-scar. 



Introduction 

Lower Jurassic deposits within the Danish Embayment 

Less than a half century ago nothing was known about the Lower Jurassic 
deposits in Denmark outside the island of Bornholm. With the exploration 
work, firstly of the Danish American Prospecting Company and later of 
the Dansk Undergrunds Consortium, several wells were drilled through the 
Mesozoic and into the Palaeozoic formations. Today 27 deep test borings 
and 9 shallow ones show more or less complete sections of the Lower 
Jurassic deposits (cf. text-fig. 1). 

An important result of the exploration activity is the knowledge gained 
of the sedimentary sequences and the basinal conditions. The area is 
structurally divided by the Ringk9)bing-Fyn High, with the North German 
basin to the south and the Danish Embayment to the north. The Danish 
Embayment is bounded by the Fennoscandian Border Zone to the northeast. 
It joins the Polish Basin to the southeast and extends into the Norwegian­
Danish Basin to the northwest (Sorgenfrei, 1969b). A nearly complete 
Mesozoic series, and a less continuous Palaeozoic series, is found in the 
basin (cf. Sorgenfrei & Buch, 1964, Christensen, 1971c and Michelsen, 
1971b). The Lower Jurassic deposits are limited to the Danish Embayment. 
They are connected to the Polish and German deposits to the southeast and 
probably to the English deposits to the northwest, since the Danish deposits 
clearly extend out under the North Sea. 

The Lower Jurassic sections exposed by the drilling activity have been 
described in some detail. The occurrence of marine Lower Jurassic sedi­
ments within the Danish Embayment is mentioned for the first time by 
N9)rvang (1946) in a description of a boring situated in Northern Jylland 
near the village Vejrum. In Gregersen & Sorgenfrei (1951) the latter author 
presents the section from the Gassum No. 1 boring and a stratigraphical 
subdivision of the section, based on analyses of the megafossils by Hans 
Frebold. The presence of Lias Alpha-Beta in the Vinding No. 1 boring is 
also mentioned. N9)rvang (1957) presents a thorough examination of the 
Liassic foraminiferal faunas and an outline of the lithology in the sections 
from nine borings, of which Gassum No. 1 is the most important. The 
chronostratigraphical subdivision given in his paper builds mainly on anal-
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yses of the megafossils by Peter H. Baadsgaard and Hans Frebold. A short 
description of the formations in the Lav!ll No. 1 boring is given by Dinesen 
(1960), and in Slagelse No. 1 by Larsen & Buch (1960). Sorgenfrei (1963) 
describes the sedimentary development within the basin and characterizes the 
Liassic sedimentation as a clayey facies with traces of a sandy marginal 
facies in northernmost Jylland. The thickness and the character of the 
lithology in the Lower Jurassic deposits is presented in his map, plate II, 
fig. 2. 

All borings drilled by the Danish American Prospecting Company are 
published in the important paper by Sorgenfrei & Buch (1964). The paper 
comprises a lithological description and a chronostratigraphical subdivision 
of the sections. The stratigraphical subdivision of the Lower Jurassic is based 
on microfossils as well as megafossils, whereas the upper and lower 
boundaries of this series are mainly determined by means of lithological 
evidence and lithological correlations. 

An outline of the sedimentary development is given by Larsen (1964). 
He counts the sandy Rhaetic and the clayey Liassic deposits as the 1st 
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cycle, succeeded by the sandy Dogger and the clayey Malm deposits as the 
2nd cycle. These features of the basin are worked out in detail in his 
important paper (Larsen, 1966), in which he defines a lithostratigraphical 
subdivision of the formations. The Fjerritslev Formation is the most im­
portant of these in connection with the subject of the present paper. The 
formation is defined as a marine, dark coloured claystone deposit mainly of 
Lower Jurassic age. However, in Northern Jylland the uppermost part of the 
formation is regarded as Middle Jurassic according to the chronostratigraph­
ical subdivision given by Sorgenfrei & Buch (1964). This age determination 
of the Fjerritslev Formation seems questionable and will be discussed be­
low. Above the Fjerritslev Formation deposits dominated by sandstone and 
siltstone are found, and these are defined by Larsen (1966) as the Haldager 
Formation. Below the Fjerritslev Formation in Northern and Central Jylland 
deltaic deposits occur, defined as the Gassum Formation, and according to 
the chronostratigraphical determination given by Sorgenfrei & Buch (1964), 
this is of Rhaetic age. The coincidence of the upper boundary of this 
formation and the Triassic-Jurassic boundary will be discussed below. The 
Fjerritslev Formation is underlain by the marine, Rhaetic Vinding Formation 
in the southwestern part of the basin, and by the deltaic Ullerslev Formation 
in the southern part. The Vinding Formation is also supposed to be present 
in the Slagelse boring, and Larsen (1966) considers it likely that a belt 

. including the localities Vinding and Slagelse was covered by the sea from 
the start of Rhaetic times and that in Lower Jurassic times a transgression 
from this region affected adjacent parts of the basin. 

Another important paper is the report by Larsen et al. (1968, written but 
not published in 1964) concerning shallow borings drilled in the northern­
most 0resund, on two lines between Helsing!Zlr and Halsingborg. These 
borings are drilled through the Quaternary deposits into Mesozoic, mainly 
Jurassic, sediments. The lithology of the Lower Jurassic deposits, which 
are of special interest here, is described by Gunnar Larsen. The bio­
stratigraphical conditions are described on the basis of the ostracod fauna 
by Ole Bruun Christensen (1968a), and on the basis of the foraminifera by 
Inger Bang (1968). Some of the sections overlap each other and there are 
stratigraphical gaps between other sections, so the series cannot be combined 
into a continuous profile. Gunnar Larsen (1968) describes and defines the 
formations within the area with reference to lithological units known from 
Southwest Sweden. The stratigraphical subdivision worked out by Ole Bruun 
Christensen and Inger Bang is concordant in its main features with the 
division presented in the present paper, but they have difficulty in defining 
the Lias Alpha-Beta and Lias Beta-Gamma boundaries. 

Sorgenfrei (1969a and 1969b) shows the lithological facies of the Lower 
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Jurassic section in different parts of the North European sedimentary basin 
on maps, and discusses the possible connections between the areas. 

Bertelsen & Michelsen (1970) revise the stratigraphical subdivision of the 
Lower Jurassic in the Rpdby No. 1 boring, inasmuch as the whole section 
is referred to Hettangian and possibly to the lower part of Lower 
Sinemurian. The Triassic-Jurassic boundary is determined both by ostracods 
and megaspores. Later on, the facies and stratigraphy of the same section, 
together with other sections of the same stratigraphical age, are elucidated 
and discussed on the basis of the ostracod fauna and the holothurian 
fauna (Michelsen, 1973b). In Michelsen (1971a and 1973a) the Lower 
Jurassic sections of R!llnde No. 1 and N!llvling No. 1 are subdivided strat­
igraphically on the basis of the ostracod faunas. Bang (1971 and 1973) 
describes the same sections, referring to the foraminiferal faunas. Rasmussen 
(1972) briefly describes the entire sections of the onshore deep borings 
drilled by Dansk Undergrunds Consortium in the period 1965-1968, and 
includes a chronostratigraphical subdivision. 

The present paper deals with all the borings containing Lower Jurassic 
sections. Except for three borings (Dansk Nords!ll F-1, J-1 and K-1), 
all of them have been published in the papers mentioned above. 

Previous descriptions of Lower Jurassic ostracod faunas 

As the stratigraphical discussion in the present paper is mainly based on 
ostracod species and faunas, their morphological definition, and their 
stratigraphical and geographical range, it is desirable to review the most 
important literature dealing with the ostracod faunas of the northern and 
western European basins. 

In England, Liassic ostracod faunas have been described rather early. 
Jones (1872) describes, without any figures, four species from "lnfralias" 
of Yorkshire. Later on, he mentions additional species from Rhaetic and 
Liassic sections and gives small drawings, which today have little value for 
identifying the species (Jones, 1894). The same view must be taken of the 
species described by Blake (1876). Recently Lord (1971) has made 
valuable revisions of some of the species. As the basis for their stratigraph­
ical occurrence he refers to ammonite zones; otherwise, there is only minor 
information regarding biostratigraphical correlation (cf. Lord, 1972a, and 
unpublished ostracod-lists in the "Eleventh Micropalaeontological Collo­
quium, England 1969"). 

In Germany, studies on the ostracod species have been more intensive, 
but descriptions of the entire fauna including the range of each of the 
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species occur only rarely. An outline of the stratigraphical range of certain 
important species is given by Klingler (1962), who defines the stratigraph­
ical subdivision on the basis of the ammonite zones. Herrig (1969 a and 
1969b) describes the fauna from parts of the Domerian (determined by 
ammonites) in northeast Germany, but the total stratigraphical range of 
each species is not given. Dreyer (1965) has examined the ostracod faunas 
from Lower Jurassic sections, comprising the Hettangian to the Lower Do­
merian, in southwest Brandenburg. Unfortunately the sedimentary sequence 
is not developed as a continuously marine series. The description of the 
uppermost Lower Jurassic ostracod faunas from East Germany (Stoermer & 
Wienholz, 1965), together with Herrig (1969a and 1969b) and Dreyer 
(1965), make an excellent basis for a biostratigraphical correlation with the 
eastern part of Germany. 

From southwestem Germany Drexler (1958) describes thoroughly the 
ostracod and foraminiferal faunas from sections which are referred to Lias 
Alpha on the basis of ammonites. The stratigraphical range of most of the 
ostracod species is covered within the sections. Klingler & Neuweiler (1959) 
describe several "Procytheridea"-species and their stratigraphical range in 
relation to ammonite zones, but they do not treat the total faunas. 

Several other papers dealing with Lower Jurassic ostracods from Germany 
are palaeontological works, but they often include information concerning 
the stratigraphical range of the species. 

From the French literature only a few papers will be emphasized. The 
detailed palaeontological works are not relevant here because of the re­
latively large faunal dissimilarity from the North European faunas. 
Apostolescu (1959) and Donze (1966 and 1967) briefly describe species 
with their stratigraphical range in relation to the ammonite zones. Oertli 
(1963) shows a qualitative outline of the faunas from each stage or 
substage. The extensive paper of Viaud (1963) has unfortunately never 
been published. It consists of a thorough description of the species and 
faunas from the whole of France, and is the only paper in Northwest Europe 
which includes a quantitative analysis of ostracod faunas from the entire 
Lower Jurassic section. It has been very useful in preparing the present 
paper. Several of the reports in "Colloque sur le Lias francais, 1961" 
contain an outline of stratigraphical relationships useful for correlation work. 

Purpose and scope of the present investigation 

Hitherto the knowledge of the Lower Jurassic deposits in Denmark has 
been based mainly upon the lithology. The investigation described in the 
present paper must be seen in the light of this fact and in the light of 
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the fragmentary knowledge of the Lower Jurassic ostracod faunas in North­
west Europe. 

The primary purpose has been to describe all of the species recorded from 
the sedimentary sequence and to present a complete outline of the faunas 
and of the development within them. The Lower Jurassic deposits in the 
Danish Embayment are situated below a thick sedimentary sequence, so all 
studies must be carried out on rather small bore samples, most often on 
cuttings samples. Analysis of cuttings samples is only possible on the basis 
of a detailed knowledge of the morphological variation of the species and 
of the faunal relationships. Half of the species described in the present 
paper have been described previously, but only a few of them have been 
mentioned from many localities. Therefore, the purpose has been to enlarge 
the knowledge of the morphological variation, and of course to describe the 
unknown species. Furthermore, it has been considered important to describe 
the ontogenetic development, since a large part of a fauna may often be 
composed of larvae. For evaluation of the stratigraphical conditions of sec­
tions represented by cuttings samples, in particular, it is very important to 
know the larval stages of the species. 

The description of the Lower Jurassic has been rather one-sided in the 
present paper, since the lithology has previously been treated and is only 
briefly referred to here. The megafossils of these faunas are analysed in 
unpublished reports, referred to in the present paper. The foraminiferal 
faunas from some of the borings have been described by Nyjrvang (1957), 
and they have also been studied in recent times by Inger Bang (cf. Bang 
1968). Megaspores have been described by Bertelsen (1970) and the 
holothurian faunas by Michelsen (1973b). The purpose has therefore been 
to describe the ostracod faunas in relation to the lithology and to make a 
subdivision of the sections based on all known data. Importance has been 
placed upon defining ostracod zones which are useful in the Danish Em­
bayment and in adjacent parts of the North European basinal area. Finally 
an attempt has been made to elucidate the principal features of the facies 
and the environmental conditions. 

O.G.U. II. rk . nr. 104 I 1 



Materials and Methods 

The materials used for the present investigation consist of reports on the 
lithology and on certain groups of fossils, electrical logs, core samples and 
cuttings samples. 

As the main purpose has been to describe the ostracod faunas and to 
make a biostratigraphical subdivision of the sedimentary sequence, no com­
prehensive studies on the sediments have been carried out. The electrical 
logs and the lithological description given below are in the contracted form 
published by Sorgenfrei & Buch (1964). The reports on the megafossils are 
referred to in relation to each section as in N!,'lrvang (1957). It has not 
been my intention to check this information and only in relation to the 
section in R!Zldby No. l has it been necessary to work out a new lithological 
subdivision (Michelsen, 1973 b). 

The core samples are regarded as the most important type of rock 
sample. They are defined at a fixed level in the sedimentary sequence; 
thus the fauna recorded can be referred with certainty to that level and 
related rather precisely to lithological features visible in the core and on the 
electrical logs. The ostracod zones and the ostracod species are described 
on the basis of core samples; only very few species have been described 
from cuttings samples. Nearly all of the core samples, approximately 300 in 
number, have been selected by colleagues for a co-ordinated investigation, 
but a few new core samples are added by the present author. This is done 
partly to replace older material, e.g. in the Horsens No. 1 boring, and partly 
as supplement to, and control for, the older samples, e.g. in the 0resund 
borings. The samples consist of 100-200 grammes of sediment, which 
after drying has been disintegrated by means of petrol and boiling water. 
The rock samples have only rarely been crushed. After disintegration the 
samples were washed on a sieve with 0.1 mm apertures. The ostracods have 
been picked out from the whole fraction larger than 0.1 mm. Nearly all 
core samples are treated quantitatively and the composition of the ostracod 
faunas is expressed as relative percentages in tables 1-13 . 

As a supplement to the quantitatively treated core samples, a large 
number of preparations made during the drilling have also been used. The 
technique used for these preparations has been rather variable, so that none 
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of them are quantitative. Some of the preparations, e.g. from the Gassum 
No. 1 boring, represent an accumulation of material from a larger sedimen­
tary section, usually a 4' to 7' thick series of a core. These samples are 
taken continuously within each of the cores, and they should therefore 
show the whole fauna present in the sedimentary sequence very well. These 
preparations, taken from the cores, are excellent as a qualitative supplement 
for the description of the stratigraphical range of the species, and for 
showing the composition of the fauna. The small, quantitatively treated 
samples may comprise faunas from differing environmental conditions, and 
may therefore be misleading for an evaluation of the biostratigraphical 
conditions. 

A large number of cuttings samples have been used for the present in­
vestigation, especially from the new borings drilled by Dansk Undergrunds 
Consortium. The cuttings samples have been treated in the same way as 
the core samples, but they are not counted as quantitative samples. During 
the drilling work the samples are numbered by depth figures, which when 
calculated with the factor "lag time" may give an approximately true 
estimate of the level of the sediments included in the samples (cf. Rasmus­
sen, 1971, p. 24 and Dinesen, 1971, p. 34). They include rock materials 
from beds above the calculated depth, since the cuttings samples are brought 
from the bottom of the borehole to the ground surface by the circulating 
mud. During the drilling there is always a possibility of cavings from any 
of the layers between the level of sampling and the bottom of the casing. 
It is important when analysing cuttings samples to remember both the 
difficulty of determining the exact depth and the possibility of the ad­
mixture of rock materials from different layers. Therefore the occurrence 
of a species must be counted from the uppermost appearance and not from 
the lowermost; ostracod zones recognized in cuttings samples may be in­
dicated by their upper boundary only. The depth figures based on cuttings 
samples may possibly be too high and the determined boundaries may be 
located higher in the sedimentary sequence. 

The specimens figured on plates 1-41 were photographed either under a 
light microscope or under a scanning electron microscope of type Cam­
bridge Stereoscan Mk. Ila (Inst. Hist. Geol. Palaeont., University of Copen­
hagen) or Jeol JSM-Sl (Geological Survey of Denmark). Some of the 
figures taken under the light microscope were illuminated by a Sunpak RV, 
which on shells with a smooth external surface, e.g. the Ogmoconchella­
species, may show a ring-shaped figure of light with a dark swelling rim 
close to this. Specimens of reticulate forms were stained green or violet 
before photography. The figures on plates 1-2, 5-7, 9-10, 13-15, 17, 
19-21, 23, 25, 29, 31-32, 36, and 39-41 were taken under a scanning 
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electron microscope, whereas the remammg figures were taken under a 
light microscope. The two methods of figuring the specimens are used 
together, as they are regarded as supplementary methods. By means of the 
light microscope it is possible to show the outline and shape of the 
carapace or the valve in well-defined positions: in dorsal view, in lateral 
view, and in anterior or posterior view. When the scanning electron micro­
scope is used, the proportions between the length, height and breadth of the 
shell may be figured erroneously. The scanning electron microscope is used 
mainly to figure details of the shell: sculpture, hinge and muscle scars. 

All preparations and figured specimens, including the holotypes, are stored 
in the type collection of the Department of Subsurface Geology at the 
Geological Survey of Denmark. 

In addition to the present investigation the author has had the opportunity 
to study French type material as well as faunas from the French Lower 
Jurassic sections during a visit to H. J. Oertli (Pau). Furthermore, I am 
very grateful for receipt of French type material from H. J. Oertli, and 
English type material from A. Lord. Material collected in England by my 
colleagues A. Buch and I. Bang has kindly been placed at my disposal, as 
has material collected in Sweden and Bornholm by E. Stenestad, 0. Bruun 
Christensen and F. Bertelsen. Paratypes of the species described by Klingler 
& Neuweiler (1959) were kindly sent by "Gewerkschaften Brigitta und 
Elwerath Betriebsfiihrungsgesellschaft mbH" (Hannover). During a visit to 
H. Malz (Frankfurt a.M.) he kindly helped me in studying type material 
and also lent me material for comparative studies. This availability of 
study material from other parts of the Northwest European basins has 
formed a good basis for carrying out an evaluation of the ostracod faunas. 
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Stratigraphy 

A chronostratigraphical subdivision of the Lower Jurassic section within the 
Danish Ernbayment can not be based on a direct correlation of the ostracod 
zones because a quantitative treatment of the ostracod faunas from all of the 
type localities of the stages has not yet been published. Furthermore all the 
type areas are located outside the North German Basin. The ostracod faunas 
in basinal areas, where the type localities are located, seem to differ so 
much from the faunas in the North German Basin and the Danish Em­
bayment, that a comparison of the faunas has generally little value. 

On the other hand the ammonite zones are usually regarded as a reliabic 
basis for chronostratigraphical subdivision, at least within Northern and 
Western Europe. The stratigraphical range of the ostracod species and 
faunas described from Germany are usually referred to the ammonite zones, 
so it is possible to make an indirect correlation and a stratigraphical deter­
mination of the Lower Jurassic section within the Danish Embayment. The 
present paper primarily contains a local subdivision, worked out on the 
basis of the ostracod faunas. This subdivision is secondarily correlated with 
the biostratigraphical units in the standard division on the deposits in the 
adjacent areas. Of course, it is necessary to have additional localities in 
order to check the correspondence between the different kinds of zones, 
e.g. the ammonite zones and the ostracod zones. If the localities are rea­
sonably situated in relation to the sedimentary basin there must be a good 
basis for a chronostratigraphical subdivision. It is therefore important that 
the stratigraphical range designated to a species includes exact information 
about biozones or lithozones as well as about the stage. 

The ammonite zones 

In the present paper ostracod zones are established which can be followed 
into the North German Basin, at least. From information on the occurrence 
of megafossils inside and outside the Danish Embayment it seems likely 
that these zones coincide with the ammonite zones. The ammonite zones are 
therefore the real basis for the subdivision described below. The subdivision 
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of the Lower Jurassic used is in agreement with that recommended in 
"Collogue du Jurassique, Luxembourg 1962": 

Aalenian: 

Toarcian: 

Pliensbachian: 

top Zone of Graphoceras concavum 
base Zone of Leioceras opalinum 
top Zone of Pleydellia aalensis 
base Zone of Dactylioceras tenuicostatum 

Upper Pliensbachian: 
top Zone of Pleuroceras spinatum 
base Zone of Amaltheus margaritatus 

Lower Pliensbachian: 
top Zone of Prodactylioceras davoei 
base Zone of Uptonia jamesoni 

Sinemurian: 
Upper Sinemurian (Lotharingian): 

top Zone of Echioceras raricostatum 
base Zone of Caenisites turneri 

Lower Sinemurian (Sinemurian s.str.): 
top Zone of Arnioceras semicostatum 
base Zone of Arietites bucklandi 

Hettangian: top Zone of Schlotheimia angulata 
base Zone of Psiloceras planorbis 

Different index fossils are used in the different parts of the sedimentary 
basins, especially for some of the subzones; thus it is necessary briefly to 
outline the ammonite zones and the index fossils used. Furthermore, the 
subdivision of the Lower Jurassic in Germany is often indicated by Greek 
letters. A comparison of the different kinds of terminology used is therefore 
necessary. 

Hettangian . Of the three zones used by Dean, Donovan & Howarth 
(1961) 

Schlotheimia angulata Zone 
Alsatites liasicus Zone 
Psiloceras planorbis Zone 

only the upper and lower ones are used in Germany and the middle zone 
is divided between them (Hoffmann, 1960 and 1962). The upper subzone 
of the A. liasicus Zone (the A. laqueus Subzone) is included under the 
S. angulata Zone, whereas the lower subzone is supposed to correspond lo 
the P. hagenowi Zone and is counted under the P. planorbis Zone. 

Hettangian corresponds to Lias Alpha-1 and 2, since Alpha-1 comprises 
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the P. planorbis Zone and the A. liasicus Zone, and Alpha-2 the S. angulata 
Zone sensu Dean, Donovan & Howarth, 1961 (cf. Hoffmann, 1960). 

Lower Sinemurian (Sinemurian s.str.). This substage includes two am­
monite zones 

Arnioceras semicostatum Zone 
Arietites bucklandi Zone 

and corresponds to Lias Alpha-3. 
Upper Sinemurian (Lotharingian). Of the four zones 
Echioceras raricostatum Zone 
Oxynoticeras oxynotum Zone 
Asteroceras obtusum Zone 
Caenisites turneri Zone 

the C. turneri Zone corresponds to Lias Beta-la, the A. obtusum Zone 
to Lias Beta-lb, while the two upper zones correspond to Beta-2 and 
Beta-3 respectively (Hoffmann, 1960). 

Lower Pliensbachian. The substage is subdivided by three ammonite 
zones. 

Prodactylioceras davoei Zone 
Tragophylloceras ibex Zone 
U ptonia jamesoni Zone 

of which the uppermost one corresponds to Lias Gamma-3. The boundary 
between Gamma-1 and 2 is placed between the lower two subzones of the 
T. ibex Zone, between the P. brevispina and P. taylori Subzones (see also 
Geyer, 1964 and Hoffmann , 1960). 

Upper Pliensbachian comprises two ammonite zones 
Pleuroceras spinatum Zone 
Amaltheus margaritatus Zone 

According to Hoffmann (1960), the lower zone, the A. margaritatus Zone, 
corresponds to Lias Delta-1 and 2, and the upper zone to Delta-3 and 4. 
The subdivision of Lias Delta in relation to Upper Pliensbachian is variable, 
as other authors (e.g. Hoffmann, 1949 and Klingler, 1962) distinguish an 
upper and a lower part, Lias Delta-1 and 2, and each one may be subdivided 
into "a" and "b". When correlating by means of ostracod species marked 
with a stratigraphical range of the last mentioned type, there have been 
difficulties in deciding which of the ammonite zones to refer to. 

Toarcian. As no ostracod faunas have been found in the Danish Em­
bayment corresponding to faunas recorded from this stage elsewhere in 
Northwest Europe, reference will be confined to the remarks on p. 1 6. 

Aalenian. This stage is here included under the Lower Jurassic in agree­
ment with "Colloque du Jurassique, Luxembourg 1962" (see also p. 16). 
Ostracod faunas recorded from this section in the Danish Embayment are 
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so poor and rare, that there seems to be no reason to discuss the sub­
division in details. 

The boundary between Lower and Upper Sinemurian is questionable and 
is defined in different ways by different authors. A short outline of the 
problems must be given to clarify the subdivision used in the present paper. 

The Sinemurian sedimentary series is reduced in the type area and com­
prises phosphatized fossils. The lower boundary of the Lotharingian substage 
is by definition placed at the base of a poorly fossiliferous series of a 
marl with phosphatic concretions in the lowermost part. Near the base are 
found the species P. planicosta and M. birchi which are used as index fossils 
for the A. obtusum Zone and the C. turneri Zone respectively (cf. Dean, 
Donovan & Howarth, 1961 and Hoffmann, 1962 and Spath, 1942). 

In Southwest Germany the upper part of the Lotharingian substage is 
well-defined, whereas the lower part, corresponding to the C. turneri Zone, 
is more questionably determined. According to Hoffmann (1964) the species 
C. turneri is not recorded with certainty, whereas M. birchi is known from 
the upper part of the "Arietenbank", and P. capricornoides from a higher 
level in the series. The upper part of "Arietenbank" must therefore be 
included under the lowermost Lotharingian (Hoffmann, 1964). 

In most of Northwest Germany there is a hiatus between the P. planicosta 
Subzone and the A. semicostatum Zone. However, a ea. 10 m thick series 
in the "Herforder Liasmulde" must, based on the occurrence of the species 
M. birchi and P. capricornoides, be referred to the C. turneri Zone (Hoff­
mann, 1964). 

Corresponding to the reduced or missing deposition in the lowermost 
Upper Sinemurian, divergent species and faunas are developed in the dif­
ferent parts of the basin. The C. turneri Zone may generally be subdivided 
into two subzones (Dean, Donovan & Howarth, 1961 ), but in Germany it 
only comprises one subzone, the P. capricornoides Subzone (Hoffmann, 
1964). The A. obtusum Zone, too, is anomalously defined in Germany 
where it comprises two subzones of which the P. planicosta Subzone is 
important for the subdivision of the Danish Lower Jurassic as outlined 
below. 

Description of the ostracod zones 

As mentioned above, the main purpose of the present investigation has been 
to describe the ostracod species and faunas. During the examination of the 
faunas these have clearly stood out as well-defined units, which have shown 
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themselves to be a good and constant basis for a subdivision of the sedimen­
tary sequences. Four zones and two subzones are formally named and a 
possible further subdivision into subzones is described (cf. pl. 42): 

The Ogmoconchella adenticulata - Nanacythere (Nanacythere) simplex 
Zone includes at least two subzones. It is correlated with the Upper Pliens­
bachian. 

The Ogmoconchella danica Zone includes three subzones, of which the 
uppermost is named the Gramannella apostolescui - Kinkelinella (Klingle­
rella) foveolata Subzone and the lowermost the Progonoidea reticulata 
Subzone. The uppermost subzone is correlated with the Lower Pliens­
bachian, and the underlying part of the zone with the Upper Sinemurian. 

The Cristacythere betzi - C. crassireticulata Zone is correlated with the 
uppermost Lower Sinemurian. 

The Ogmoconchella aspinata Zone includes two subzones. It is correlated 
with the Hettangian and the lower part of the Lower Sinemurian. 

The ostracod zones are described as assemblage zones, though some of 
them may be range zones or concurrent range zones within the Danish 
Embayment. However, as the ranges of all the species are not totally known 
in other parts of the Northwest European basins the correlation is more 
surely made on the basis of assemblages. 

Methods 

The zones are defined exclusively on the basis of quantitatively treated core 
samples, whereas the description is also based on qualitatively treated 
samples. In counting the specimens from each sample the number of 
specimens has been recorded as number of individuals. Each carapace was 
naturally counted as one individual; of the valves counted, the largest 
number of left or right valves gives the number of individuals. The larger 
fragments were counted such that none of the fragments counted must be 
a portion of an individual counted before. Minor fragments of a char­
acteristic species, but of a species not counted in the above-mentioned way, 
have been counted as one individual if it has been impossible to state with 
certainty the presence of more individuals. The species presented in tables 
1-13 were counted as individuals in the manner outlined and comprise the 
total number of specimens identifiable as species. Fragments which could 
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not be assigned to a known species have been referred to a genus if possible 
and were counted as outlined above. This last-named figure is given 
separately and is included under the figure for the total number of individ­
uals in the sample. 

The method of counting described above results in a "minimum figure" 
and may of course be wrong. However, a more satisfactory and objective 
method of counting has not yet been suggested. None of the species dealt 
with in the present investigation seems to be more markedly destined to 
break down than any others. Of course, if the methods used in the labora­
tory for disintegration of the samples are too violent the number of frag­
ments will increase, and it will possibly increase more rapidly for large, 
thin-shelled forms than for smaller ones. However, in the author's ex­
perience this source of error is not marked. The relative number of each 
of the species is considered to be accurate, or at least not far from the 
truth. The total number is possibly too low in certain cases, but the dif­
ference will be minor and the only really important figure is the relative 
number of each of the species. 

Besides the quantitatively analysed samples, several other core samples 
have been treated qualitatively with the purpose of obtaining a solid basis 
for determination of the range of the species and of the zones. The diagrams 
of the Gassum, R~nde and 0resund borings comprise both quantitative and 
qualitative data (cf. text-figs. 15, 16, and 21). 

The main purpose of the analysis has been to characterize the faunas 
by the dominant forms and to create a background for an estimate of the 
special differences between the faunas based on the dominating and associat­
ed forms. The quantitative analysis mainly has the characterizing function, 
whereas the qualitative analysis describes the composition of the fauna as 
precisely as possible. 

As mentioned above, the zones are assemblage zones, which according 
to the "Code of stratigraphic nomenclature, 1961" are defined as "a body 
of the strata characterized by a certain assemblage of fossils without regard 
to their ranges". Conditions of analyses of the materials as outlined above 
are necessary for using this definition. 

Ogmoconchella aspinata Zone 

The zone is defined in the Rodby No. 1 boring as the section 1588'-1858' 
and it is characterized by Ogmoconchella aspinata (Drexler, 1958) and 
by the following accessory species (cf. Michelsen, 1970, p. 15): 

20 D.G.U. TI. rk. nr. 104 



Kinkelinella (Klinglerella) medioreticulata (Michelsen, 1970) 
Nanacythere (Goniocythere) elegans (Drexler, 1958) 
Pseudomacrocypris subtriangularis n.sp. 
Polycope minor n. sp. 
Paradoxostoma ? pusillum n. sp. 
Stenestroemia ? roedbyensis Michelsen, J 970 
Nanacythere? sp. 4061 (Michelsen, 1970) 
Nanacythere (Goniocythere) circumcostata n. sp. 
Cristacythere sp. 4081 (Michelsen, 1970) 

Examination of all sections comprising this zone within the Danish Embay­
ment bas excluded S.? roedbyensis, N.? sp. 4061 and C. sp. 4081 as char­
acteristic species though they are never recorded from series outside the 
zone. Ogmoconcha hagenowi Drexler, 1958 and Nanacythere (Goniocy­
there) paracostata n. sp. must on the other band be emphasized as im­
portant accessory species. 

The 0. aspinata Zone is furthermore recognized in the Gassum No. 1, 
Horsens No. 1, Vedsted No. l and Vinding No. 1 borings. 

The section in Gassum is fairly well represented by cores (cf. text-fig. 
15). The fauna is dominated by 0. aspinata (50-900/o) and shows a 
development parallel to that of the Rpdby section (cf. table 3). The zone 
may be subdivided in two subzones: 

1) A lower subzone with a fauna consisting of a few species only. 
The fauna is dominated by 0. aspinata, P. subtriangularis and K. (K.) 
medioreticulata and characterized by a very scarce occurrence of the sub­
genus Nanacythere (Goniocythere) n. subgen. 

2) An upper subzone with a fauna richer both in the number of species 
and specimens. It is characterized by a frequent occurrence of the sub­
genus N. (Goniocythere) and by the species P. minor and 0. hagenowi. 
The three species mentioned as occurring in the lower subzone are less 
dominating in the upper subzone . 

The general features of the faunal development and the distinct biparti­
tion of the zone may form the basis for a correlation between Gassum and 
Rpdby (see text-fig. 15 and Bertelsen & Michelsen, 1970, pl. XVII). It is 
assumed that the uppermost interval of the zone recorded in Gassum is not 
present in Rpdby. The ostracod fauna in the upper part of the latter 
section comprises fewer species than the fauna in the Gassum section, and 
no ostracods are recorded from the uppermost part of the Rpdby section 
referred to the Lower Sinemurian (cf. Bertelsen & Michelsen, 1970). 
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Rod by No. 1 

Co re 

interval 

Depth 

below rotary 

table 

o.o 87 .9 1.5 4.5 6.1 " 29 77 

1588' -1603' 10 21.7 43 . 5 21. 7 13.0 23 18 38 

11 10. 7 14 .3 28. 6 46.4 28 21 37 

1603' -1623' 12 3.6 20. l 66.9 5.8 2.2 1.4 139 101 53 

13 7.7 38. 5 23 . 1 15.4 7.7 7.7 13 21 

162 3 '-1643' 14 100 . 0 
15 6.9 29. 6 51 .6 7.5 4,4 159 90 41 

N 16S0' - 1670' 18 0. 0 70. 0 30.0 10 57 53 

1670' -1690' 20 1.4 64 .8 15.2 4.8 o. 7 3 . 4 9.7 145 74 47 
C 2 1 0.3 75.6 14.7 4 .9 0.3 1.3 2.9 906 448 60 

23 0.0 100.0 3 100 . 
1690' -1710' 24 

26 . 
1710' -1717 ' 27 5.8 92.2 1.9 103 49 96 

0 34 71.4 14.3 14.3 3 
0 1753 ' -1773' 35 0.0 100.0 100 E 

0 36 0 

1791 I -1802 I 
4 1 36 . 0 64 .o 25 12 100 

42 8. 4 91. 6 250 109 100 

1807' -1827' 45 0 . 0 100 . 0 

47 0.0 100.0 1 

1827' - 1839' 49 0.0 100.0 14 100 

1839' -1859 ' 51 0.0 100.0 100 

Table 1. The 0 . aspinata Zone in the Rl,'ldby section. Composition of the ostracod 
fauna expressed as relative percentages. 

Furthermore it must be mentioned that the Gassum section is thicker than 
the R~dby section. 

In the Horsens No. 1 boring the 0 . aspinata Zone is recorded from only 
one core (cf. text-fig. 19). The recovered fauna corresponds to that from 
the upper subzone in Gassum No. 1 (table 2). This is supported by the 
fact that the 0. aspinata fauna is not found in the cuttings samples above 
the core, and by the fact that the 0. danica Zone (P. reticulata Subzone, 
p. 29) occurs in the cuttings samples ea. 45 m above the core. 

In the Vedsted No. 1 boring, too, the zone is represented in one core only 
(text-fig. 7). The fauna is not rich in species, so it is assumed to correlate 
with a lower level than the Horsens core (table 4). The cuttings samples 
do not yield any additional information. 

Two cores from the Vinding No. 1 boring show well-preserved rich 
faunas belonging to the 0. aspinata Zone. The upper one of the two cores 
must evidently be placed in the upper subzone on the basis of the faunal 
composition (cf. table 2). This is supported by the ascertainment of the 
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Horsens No 1 

Core 

interva l 

Dep th 

be I ow rota ry 

table 

1 0 . 0 20 . 0 16. 0 24 . 0 4. 0 

1449-14 55 m 3 5.0 47. 0 24 . 7 

1.0 52.3 35 . 0 

1.5 30 .4 20.6 

Vinding No.1 

4993 ' - 5007' 19 1. 2 71.o . 
.., f---------- ~ (7 . 71 (7 9. 2) 

0 5156'-5162' 20 2 .2 36 .6 61 . 2 
43 «:> .m !98. 11 n . 9l 

14.6 

1.0 5.1 

1 . 9 

. 21.0 
(9.7) (1 . 9) (0 . 6) (0.6) 

4 .o 20.0 12 .o 15 13 15 
0.5 1 . 7 5 . 5 119 416 34 

1 . 0 0.5 1 . 0 197 195 41 
11 . 3 23.0 0 . 5 5 . 9 1 . 9 104 357 11 

4. 9 1.9 152 164 56 

154 

134 ! 803 53 

115 

Table 2. The 0. aspinata Zone in the Horsens section and the Vinding section. 
Composition of the ostracod fauna expressed as relative percentages. 

below-mentioned C. betzi - C. crassireticulata Zone and the P. reticulata 
Subzone immediately above the core (cf. text-fig. 17). The fauna of the 
lower core includes only two species and may probably be referred to the 
lower subzone of the 0. aspinata Zone. 

In both the Fjerritslev No. 2 and Flyvbjerg No. 1 borings, a core has 
been taken within the section, which by means of the fauna from the 
cuttings samples is proved to belong to the 0. aspinata Zone (text-figs. 9 
and 4). However, none of the cores have yielded a fauna characteristic for 
this zone. From the core of Fjerritslev No. 2 only one specimen is recorded 
of Paradoxostoma ? pusillum, a species also occurring in sediments over­
lying the 0. aspinata Zone (table 8). The fauna from the core of Flyvbjerg 
No. 1 is very rich in individuals, but dominated by only one species : 
Cristacythere costata n. sp. This fauna is unique both in the Danish Em­
bayment and in the other North European Lower Jurassic deposits whose 
faunas are known from the literature. That this unique fauna is contempo­
rary with the 0 . aspinata fauna is indicated by the occurrence of the 
megaspore assemblage characterized by Nathorstisporites hopliticus (per­
sonal communication from Finn Bertelsen; see also Bertelsen & Michelsen, 
1970). A cuttings sample, ea. 26 m above the core, contains the ostracod 
species 0. aspinata, so it seems reasonable to correlate the sedimentary 
sequence including the level of the cuttings sample and of the core with the 
0. aspinata Zone. 
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u 
V 

I-

N 

-. 
:c. 

0 

Ga ss um N o. 1 

Co re 

interval 
~ 

:::-
E 

Depth 

be low rota r y 

table u 

438 14.3 71 .4 14 . 3 

44 0.0 75 . 0 25 . 0 4 

44A 0.0 100 . 0 25 17 

44B 3 . 6 J.6 89 . 3 3.6 28 44 

44C 10.0 5.0 80.0 5.0 20 22 

4599'-46 15 ' 440 o.o 100.0 18 9 

45 0.0 77 .8 11.1 

45A 0.0 100.0 35 3 1 

"' 12.5 87 .5 8 3 

45C o.o 100.0 

450 9.1 90.9 11 

" o.o 100.0 2 - --
47 2.5 54.6 6.7 22.7 2.1 B.9 0 . 7 o. 7 0.4 o. 7 282 231 

4649 I - 4668 I 
48 0 . 7 16.0 50 . 0 17.5 2 .7 9.5 2.7 0 . 5 0.2 0 . 2 412 337 

49 100,0 l 

49A 0.0 41.7 58.3 12 25 

52 3. 2 6.5 3.2 3 . 2 12 . 9 
---- 3.2--19 .4 31 28 

53 l.4 68.6 4.3 7.1 7 .1 1.4 2.9 5.7 1.4 70 64 

4 7D2 '-4 722' 55 0 . 0 60. 7 21. 4 10. 7 7.1 28 25 

56 0.0 40.0 1 o.o 10.0 20 . 0 10.0 10 . 0 10 10 

58 0.0 50 . 0 50.0 25 

59 

~-068 - 70 
13 . 2 31 . 6 1.6 1 . 2 4 7 .6 2 .o 2 . 8 2~ 2_3~ ------
16 .7 19 . 6 8.8 2 .0 4S . 1 4.9 1.0 2. 0 ._ 102 

I~ 

4800' -4820' 61 0.0 63.6 36.4 11 11 

63 - -- 1.9 90.4 7.7 4 16 L_403 -- - - - - c.. -
64 0.0 58.3 29.2 12.S 24 23 

4850' -4870' 65 0.0 56 . 3 30.2 11.5 2.1 96 93 

67 5.6 36 . 1 5.6 52.ll __. 36 35 -- - ---
4900' -4920' 68 15. 0 60. 0 5 .o -- - --

71 0.0 86 . 0 9.3 4 .7 

4950'-49 70' 72 25.0 

73 0.0 83.3 16 . 7 

Table 3 . The 0. aspinata Zone and the C. betzi - C. crassireticulata Zone in the 
Gassum section. Composition of the ostracod fauna expressed as relative percentages. 

The 0 . aspinata Zone within the Danish Embayment is a rather uniform 
zone with a relatively homogeneous fauna, which gradually develops from 
a fauna of a few species to a fauna rich in species. 

The most important species in the lowest part of the Lower Jurassic of 
Northwest Germany are 0gmoconchella aspinata, Kinkelinella (Klinglerella) 
medioreticulata and 0gmoconcha hagenowi (cf. Klingler, 1962). From 
South Germany Drexler (1958) describes a fauna characterized by 0. 
aspinata, 0. hagenowi, Nanacythere (Goniocythere) elegans, and Mono­
ceratina ? fusiformis. 

Lord (1971) describes a few species selected from a fauna of the same 
age, comprising 0. aspinata, 0. hagenowi, and K . (K.) medioreticulata. 

The affinities to faunas known from France are not pronounced, but 

24 D.G.U. II. rk. nr. 104 

20 19 

43 41 

4 4 

12 11 

67 

50 

100 

85 

78 

100 

58 

100 

100 

100 

100 

100 

JS 

32 

4 7 

29 

49 

41 

16 

0 

~3-
36 

49 

~ 
42 

42 

~ 
53 

75 

33 

70 



0stracod zone 

0 . adenticul ata -
'l . {ll . j simplex 
Zone 

t-------

0 . a spin ata 
Zone 

Vedsted No. 1 

Core 

inte r Vdl 

Depth 

1403 - 14 09 m 

18 41 . i 

19 21.l 

20 30 . 8 

21 0,0 

22 

1775 - 1780 m 23 

" 25 100.0 
- f---
26 1.3 88 . 1 6.6 1.3 1.3 1 . 3 

18 65 _ 1870 m 27 8 . 9 46. 7 44 .4 

28 2 ,489 . 4 2 . 9 4.1 l.2 

29 0 . 5 84 . 5 7 . 7 7 . 2 

16 . 7 16.7 

10 . 5 36 . 8 5 . 3 15 . 8 

61.5 } . } 

16. 7 16 . 7 50 . 0 16. 7 

25 . 0 12 6 24 

5 . 3 5 . 3 19 18 24 

13 27 78 

6 26 20 

0 

6 n 32) 

151 46 0 80 

45 23 49 

170 85 84 

194 97 73 

Table 4 . The 0. aspinata Zone and the 0. adenticulata - N . (N.) simplex Zone in the 
Vedsted section. Composition of the ostracod fau na expressed as relative percentages. 

there are two important species in common: 0. aspinata and K. (K.) 
medioreticulata. If the fauna dealt with here is compared with those 
described by 0 ertli (1963) and Viaud (1963) the common character is 
apprec iably small. 

Therefore a useful correlation must be made primarily with the German 
deposits. A description of the fauna, including all elements, bas only been 
made in South Germany (Drexler, 1958), where the ostracod fauna from 
the "Psilonoten-Scbicbten", "Angulaten-Scbichten" and "Arieten-Scbicbten" 
is described. 0. aspinata is recorded from the entire section except from the 
upper part of the "Arieten-Scbicbten". 0. hagenowi occurs throughout the 
section, whereas N. (G.) elegans is found in the "Angulaten-Schicbten" 
and in the lower part of the "Arieten-Scbichten" only. The fauna in general 
is poor in species in the "Psilonoten-Scbicbten" and rich in the lower part 
of "Arieten-Scbicbten", which is a fauna! development corresponding to 
that known from Gassum No. 1 and R!Z!dby No. 1. 

Hans Frebold bas analysed the megafossils recorded from the Gassum 
section (see p . 65). He finds Psiloceras sp. in the core 4950'-4970', 
Schlotheimia angulata in the cores 4800'-4820' and 4850'-4870', and 
0xytoma sinemuriensis in the core 4649'-4668'. These data and the above­
mentioned possibility of unambiguous correlation with the German deposits 
by means of the ostracod fauna indicate a concordant stratigraphical 
determination. The lower subzone of the 0. aspinata Zone may be referred 
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to Hettangian and the upper one to Lower Sinemurian. The boundary 
between Hettangian and Lower Sinemurian in Gassum No. 1 may be 
placed between the cores 4750'-4768' and 4800'-4820' (cf. text-fig. 15). 
From the range of the 0. aspinata fauna in South Germany it may be 
assumed that the upper subzone can be referred only to a part of the Lower 
Sinemurian (see Drexler, 1958, fig. 3). However, according to Hoffmann 
(1964) an upper part of the "Arieten-Schichten" (Lias Alpha-3 sensu 
Drexler, 1958) must be referred to the Upper Sinemurian (seep. 18). The 
ostracod faunas succeeding the 0. aspinata fauna, and the occurrence of 
megafossils in the corresponding sedimentary sequence in the Danish Em­
bayment, support the assumption that the 0. aspinata Zone must be cor­
related with the Hettangian and the lower part of the Lower Sinemurian. 

The Hettangian fauna is entirely dominated by 0. aspinata, K. (K.) 
medioreticulata and P. subtriangularis. In the uppermost part the subgenus 
N. (Goniocythere) is associated with the species N. (G.) circumcostata and 
N. (G.) elegans, of which the last-named is an important species within the 
S. angulata Zone in South Germany. The Lower Sinemurian fauna is more 
rich in species and differs from the underlying fauna in the occurrence of 
the species P. ? pusillum, P. minor and the subgenus N. (Goniocythere). 
The last-named subgenus is a prominent and important group in the Lower 
Sinemurian 0. aspinata assemblage. 

Cristacythere betzi - Cristacythere crassireticulata Zone 

The zone is defined in the Gassum No. 1 boring as the sedimentary 
sequence in the core 4599'-4615' (see text-fig. 15). It is characterized by 
Cristacythere betzi (Klingler & Neuweiler, 1959) in the lower part and by 
Cristacythere crassireticulata n. sp. in the upper part (cf. tables 3 and 
5). As accessory species which also occur in the 0. aspinata Zone are to 
be mentioned: 

Polycope minor n. sp. 
Nanacythere (Goniocythere) circumcostata n. sp. 
Pseudomacrocypris subtriangularis n. sp. 

Furthermore two species must be mentioned which are introduced in this 
zone, but which also occur in the overlying 0 . danica Zone: 

Cytheropteron ? cavatum n. sp. 
Acrocythere gassumensis n. sp. 
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0st.racod zon e 

0resund l"Jo. 10 

Core 

interval 

Dep t h 

below rotary 

table 

51. 50·52 .80 m 

56.10 · 57.30 m 

1168 

1175 

100.0 

100.0 0. danica 

Zone 60.00 · 61 .45 m 1180 53.8 3.8 7. 7 15. ~ 15. 4 3. 8 26 18 20 

61 .45·62 .80 m 1182 50.0 25 .0 12 .5 8 16 17 

IP. reticul a ta 
Sub zone ? 

64 .25·65. 50 m 

0resund No. 9 

35.00-35.85 m 

36.80·38 . 10 m 

36.80·38 . 10 m 

39.60·40. 76 m 

44. 75·46.00 m 

46.00·47. 50 m 

47. 50·50 . 00 m 

47. 50·50.00 m 

50.60·53. 35 . 
0resund No. 8 

26 . 00·27 . 25 m 

32 . 20·33.65 m 

38.90-40 . 30 m 

1186 100.0 

1051 22.2 

1055 13.3 

105 7 

1060 0 . 0 

1067 33.3 

1071 0.0 

1075 66.7 

1076 14.5 

1080 

922 62.5 

938 0,0 

951 0.0 

14.8 11.l 25.9 3. 7 3. 7 27 

80.0 6.) 15 

83. 3 16.7 

66. 7 

100. 0 1 

33 . 3 3 

3.2 82. 3 62 

33.3 4. 2 24 

38,9 61.1 18 

100.0 6 

Table 5. The C. betzi - C. crassireticulata Zone and the 0. danica Zone in three 
0resund sections. Composition of the ostracod fauna expressed as relative percentages. 

The present zone is furthermore recorded from the 0resund Nos. 8, 9 and 
14 borings. The same relative occurrence of the two index fossils is found 
both in the Gassum section and in the 0resund sections. The fauna in 
Gassum is poor in the number of species. Of the accessory species mentioned 
above, only N. (G.) circumcostata and C.? cavatum are found. The faunas 
in the 0resund sections are richer in the number of species and, to a 
certain extent, also in the number of specimens. The differences between the 
fauna! composition in the two regions may be due to different environ­
mental conditions (cf. p. 91). 

All species mentioned, except for C. betzi (Klingler & Neuweiler, 1959), 
are described in the present paper as new species . As seen in text-fig. 2 the 
fauna comprises more species, but none of these have a stratigraphical range 
sufficiently well-defined for stratigraphical correlations. 

C. betzi is only known from German deposits and it there has the strat­
igraphical range: upper part of Lower Sinemurian to lower part of Upper 
Sinemurian. 
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No megafossils are recorded from the sedimentary sequence of the C. 
betzi - C. crassireticulata Zone within the Danish Embayment. The only 
useful stratigraphical indication is the fact that the overlying P. reticulata 
Subzone must be referred to the lowermost Upper Sinemurian (Lias Beta-1 a, 
the P. capricornoides Subzone) . The inference, that the section with the C. 
betzi - C. crassireticulata Zone must be referred to the uppermost part of 
Lower Sinemurian, does not conflict with the stratigraphical range of C. 
betzi. This stratigraphical evaluation of the zone is furthermore supported 
by the assumption that the 0. aspinata Zone does not correlate with the 
uppermost part of Lower Sinemurian. 

0 gmoconchella danica Zone 

The zone is defined in the Gassum No. 1 boring as the sedimentary series 
embraced by the core interval 4265 ' -4570'. The faunas are characterized 
and often dominated by 

0 gmoconchella danica n. sp. 
"0gmoconchella mouhersensis" (Apostolescu, 1959) 

0. danica may also occur above the zone, so the upper boundary of the 
0. danica Zone is defined by the uppermost occurrence of species char­
acteristic for the G. apostolescui - K. (K.) foveolata Subzone: Kinkelinella 
( Klinglerella) foveolata n. sp., Gramannella apostolescui (Gramann, 1962), 
G. laevigata n. sp., and Monoceratina amlingstadtensis Triebel & Barten­
stein , 1938 (cf. p . 34). 

The character of the fauna changes within the zone; the association of 
species may yield the basis for a more detailed stratification than described 
below; the number of species and of specimens varies considerably. The zone 
is here subdivided into three subzones, and the zone will be described in 
these three parts. 

Of the three subzones, only the lower and the upper ones are formally 
named. The fauna is described below and the stratigraphical conditions 
within each of the subzones are outlined. 

The 0. danica Zone is furthermore recorded from the B0rglum No. 1, 
Fjerritslev No. 2, Frederikshavn City No. 2, 0resund Nos. 9, 10, 11 , 12, 
14 and 15 borings. 

The Progonoidea reticulata Subzone embraces the lowermost part of the 
0. danica Zone. It is defined in the Gassum No. 1 boring as the core inter­
val 4550'-4570' (see text-fig. 15). The fauna is characterized and 
dominated by 
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Ogmoconchella danica n. sp . 
Progonoidea reticulata (Klingler & Neuweiler, 1959) 

It comprises the following important accessory species: 

Kinkelinella (Klinglerella) laqueata (Klingler & Neuweiler, 1959) 
Kinkelinella (Klinglerella) triebeli (Klingler & Neuweiler, 1959) 
Polycope minor n. sp. 
Cytheropteron ? cavatum n. sp. 
Acrocythere gassumensis n. sp. 
Acrocythere rectangula n. sp. 
lsobythocypris spp. 

The P. reticulata Subzone is furthermore recorded from the Fjerritslev No. 2, 
0resund Nos. 9, 10 and 14 borings (text-figs. 9 and 21). 

Neither the upper nor the lower boundary can be located in the Gassum 
section as the subzone comprises the entire sedimentary series present in 
the core 4550'-4570' (table 7) . The sedimentary sequence in Gassum is 
preferred as the type section, however, since the recorded fauna is well­
preserved, and also because the faunal succession found in the core below, 
the core in question, and the core above shows biostratigraphical con­
ditions known from North Germany. 

The section from 0resund No. 9 comprises only the lowermost part of 
th e subzone, whereas the entire subzone is present in 0resund No. 14 (tables 
5 and 6). In the section from the latter boring the lower boundary of the 
subzone is located between the core 69.95-70.60 m, containing Crista­
cythere crassireticulata n . sp. and the core 67.70-69.15 m, containing P. 
reticulata. The upper boundary of the subzone, which is supposed to be 
determined by the uppermost occurrence of P. reticulata, is less distinct in 
0resund No. 14. In this boring the boundary is placed between the core 
39.20-40.40 m, containing a differing form of P. reticulata, and the 
core 34.55-35.80 m, with the species Kinkelinella (Klinglerella) multi­
costata (Klingler & Neuweiler, 1959) and K. (Klinglerella) bipartita (Kling­
ler & Neuweiler, 1959). The two latter species are characteristic elements 
lowermost in the overlying subzone, but they may also occur in the present 
subzone. The upper boundary of the P. reticulata Subzone in 0resund No. 
10 is based on the uppermost occurrence of typical forms of the index 
fossil. 

One core, 2000-2004 m, from Fjerritslev No. 2 contains a fauna be­
longing to this subzone. The composition of the fauna is typical (cf. table 
8 and text-fig. 9). 
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0stracod 

zone 

>-1 

0resund No 11 

" ~ 

" E ~ 

Core -
interval ~ - - -. . 

z 

~ ~ 

0epth 

below rotary - - -
table V ,; ,; ,; 0 V 

66. 40-69. 40 m 1292 100.0 
72. I0-75.00 m 1308 100.0 10 

76 .25-79. 15 m 1318 

82 .15•85.05 m l 328 

102 .95-105 .55 m 1360 20.0 80.0 5 

108.20-110.45 m 1365 42.9 2.9 22.9 1\.4 8 . 6 2.9 8.6 J5 16 

108 . 20-110.45 m 1367 37.5 25.0 37.5 7 

110.45-11 J. JS m 1369 28.6 28. 6 14 .3 14.3 14.3 J 

113 .35-115 .80 m 1374 0.0 1 oo.o J 

Oresund No.14 
29 .60-J0.40 m 1678 

31.35-31. 75 m 1681 

34. 55-35.80 m 1691 9.1 53.5 11.1 1.0 21. 2 2.0 1.0 ? 99 JJ 

39.20-40.40 m 1702 0.0 1 1 (1) 

44. 30-45. 70 m 1720 o.o 100 .o 5 

46.65-47.45 m 1727 25.0 50 . 0 25.0 2 

47 .45-48.80 m 1730 

52 .25-53. 70 m 1747 20.0 80. 0 8 

57 .40-58 .60 m 1761 ,.o 4.0 4 .0 88.0 25 39 

67. 70 - 69 . 15 m 1795 16.7 83.3 ' 20 

71. 90 - 73 . 30 m 1806 

Table 6. The 0 . danica Zone in two 0resund sections. Composition of the ostracod 
fauna expressed as relative percentages. 

For an evaluation of the affinities of the fauna and a possible strati­
graphical correlation of the zone only four species can be emphasized. In 
Germany P. reticulata is restricted to the P. capricornoides Subzone, where­
as the species K. (Klinglerella) laqueata and K. (K.) multicostata occur 
for the first time in the overlying P. planicosta Subzone. K. (K.) triebeli is 
known from each of the mentioned ammonite subzones (Klingler & Neu­
weiler, 1959). 

The other species occurring in the P. reticulata Subzone are mainly new 
species described in the present paper. They are important accessory species 
for the local correlation within the Danish Embayment. 

The simultaneous occurrence of the species P. reticulata, K. (K.) mul­
ticostata and K. (K.) laqueata can not be directly correlated with any known 
ostracod assemblage. Within the Danish Embayment K . (K.) multicostata 
has only been recorded from one sample, belonging to the subzone in 
0resund No. 9; and K. (K.) laqueata only from the Gassum section. It 
may therefore be supposed that the occurrence of the two species together 
with P. reticulata, not previously recorded , indicates an earlier appearance 
of these two species. On the other band , it may be due to a local ecological 
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Ost ra cod zone 

0. adenticula ta 

N.(N. ) s im pl ex 

Zone 

P. ret icul ata 
Subzone 

0 . aspinata Zone 

Fj er rit s lev No. 1 

E 

Core 

interval 
~ 

~ 

E 

Depth 

belo w r o tary 

ta ble u z 

4 18. 4 3.9 3 . 9 6.6 2 . 6 31.6 3 . 9 3. 9 6.6 5 . 3 7 . 9 1.3 1.3 1.3 
696-700 m 

6 19.4 8.3 5 . 6 13.9 44.4 2.8 5.6 

Fjerritslev No.2 
1561 - 1564 111 22A 80.0 20 . 0 

14A 12.9 83 . 5 1.2 1.2 1.2 
2000-2004 Ill 

25A 8. I 91 . 9 

208 4-2 087 m 258 0 . 0 100. 0 

Table 8. The 0 . aspinata Zone, the P. reticulata Subzone and the 0 . ade111iculata - N. 
(N.) simplex Zone in the two Fjerritslev sections. Composition of the ostracod fauna 
expressed as relative percentages. 

condition. The co-occurrence of P. reticulata and K . (K .) triebeli is well­
known from the P. capricornoides Subzone in Germany. As the first-named 
ostracod species has never been found outside this ammonite subzone, 
the P. reticulata Subzone is considered to correlate with the lowermost 
Upper Sinemurian, with Lias Beta-la. This determination is supported by 
the fact that P. planicosta is found just above the subzone in Gassum, in the 
core 4500'-4518', and by the general development of the ostracod fauna 
in the Gassum section. 

The middle subzone of the 0. danica Zone is only found complete in the 
Gassum section. It is recorded from the cores 4500'-4518', 4450'-4466' 
and 4400'-4417'. The fauna is characterized by the species: 

Ogmoconchella danica n. sp. 
" Ogmoconchella mouhersensis" (Apostolescu, 1959) 

The following of the accessory species must be emphasized as important 
for the stratigraphical correlation: 

Kinkelinella (Klinglerella) glabellata (Klingler & Neuweiler, 1959) 
Kinkelinella (Klinglerella) multicostata (Klingler & Neuweiler, 1959) 
Kinkelinella (Klinglerella) triebeli (Klingler & Neuweiler, 1959) 
Kinkelinella (Klinglerella) sulcata (Klingler & Neuweiler, 1959) 
Kinkelinella ( Klinglerella) variabilis (Klingler & Neuweiler, 1959) 
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Kinkelinella (Klinglerella) bipartita (Klingler & Neuweiler, 1959) 
Acrocythere gassumensis n. sp. 
Acrocythere oeresundensis n. sp. 

The middle subzone of the 0 . danica Zone is furthermore present in the 
0resund Nos. 10, 11 , 12, 14 and 15 borings. 

The lowermost core, 4500' -4518', in the Gass um section contains a 
fauna characterized by K. (K.) glabellata, K. (K.) multicostata, K . (K.) 
triebeli and K. (K.) variabilis. Only parts of this assemblage are recorded 
from the sequence overlaying the P. reticulata Subzone in 0resund Nos. 
10, 11 and 14, but correlation with the core mentioned from Gassum 
cannot be doubted (see tables 5-7 and text-figs. 15 and 21). The species 
found associated in the core taken in Gassum are known from and are 
characteristic for the fauna in the P. planicosta Subzone in Germany (cf. 
Klingler & Neuweiler, 1959); thus this part of the middle subzone is 
considered to correlate with the lower part of Upper Sinemurian, with Lias 
Beta-1 b. This determination is supported by the occurrence of the index 
fossil P. planicosta in the Gassum core 4500'-4518' (cf. Nprvang, 1957). 

The middle core, 4450'-4466', in the Gassum section contains an 
ostracod fauna poorer in species than the underlying one. The fauna is 
characterized by the species K. (K.) sulcata, K. (K.) multicostata and K. 
(K.) variabilis, which is a typical association of species in the faunas known 
from the 0. oxynotum Zone in Germany (cf. Klingler & Neuweiler, 1959). 
Corresponding ostracod faunas have not been recorded from any other 
core sections within the Danish Embayment. The middle, variegated part 
of the Pankarp Formation is supposed to correspond to the present inter­
val of the middle subzone. A stratigraphical determination of the men­
tioned section in Gassum No. 1 may be made solely by means of the 
ostracod fauna, which indicates a determination to the middle of Upper 
Sinemurian, to Lias Beta-2. 

The upper core, 4400' -4417', in the Gass um section contains an im­
poverished fauna, which contains only the species 0. danica, "O. mouher­
sensis" and K. (K.) variabilis. These together with a few other species are 
found in the 0resund Nos. 12 and 15 borings in the beds just below the 
G. apostolescui - K. (K.) foveolata Subzone, described below. In the 
0resund sections the boundary between the middle subzone and the upper 
one of the 0. danica Zone is placed between the occurrence of K. (K.) 
variabilis and Gramannella apostolescui (Gramann, 1962). The stratigraph­
ical determination of this uppermost part of the middle subzone in the 
0. danica Zone can hardly be made with certainty on the basis of the ostra­
cod fauna. This uppermost part of the middle subzone is assumed to cor-
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respond to the uppermost Upper Sinemurian, since K. (K.) variabilis has 
never been found above the E. raricostatum Zone and since, in this am­
monite zone, it has not been found associated with any of the species 
mentioned as characteristic for the underlying parts of the middle subzone. 
This tentative correlation is supported by the more certain biostratigraphical 
indications which are the basis for the correlation of the overlying G. 
apostolescui - K. (K.) foveolata Subzone with the Lower Pliensbachian. 
The Sinemurian-Pliensbachian boundary in the Danish Embayment is con­
sidered to be placed between the middle and the upper subzone of the 
0. danica Zone, e.g. between the occurrence of K. (K.) variabilis below the 
boundary and G. apostolescui above it. Progonoidea acuticostata (Klingler 
& Neuweiler, 1959) is used as a substitute for K. (K.) variabilis in series 
where the latter not is found. 

The Gramannella apostolescui - Kinkelinella (Klinglerella) foveolata Sub ­
zone, which is the upper one of the three subzones embraced by the 
0. danica Zone, is recorded in the cores 4349'-4357', 4300'-4310' and 
4265'-4286' from the Gassum section. As the fauna is very well-developed 
and well-preserved in the 0resund No. 12 boring, the assemblage is defined 
in this latter boring, and the lower boundary of the subzone is placed 
15-20 cm below the top of the core 63.40-66.05 m. 

The fauna is characterized and dominated by the following species: 

Kinkelinella (Klinglerella) foveolata n. sp. 
Gramannella apostolescui (Gramann, 1962) 
Gramannella laevigata n. sp. 
0gmoconchella danica n. sp. 
"0gmoconchella mouhersensis" (Apostolescu, 1959) 
Pleurifera harpa (Klingler & Neuweiler, 1959) 
Nanacythere (Goniocythere) minor n. sp. 

Except for G. apostolescui, P. harpa and "0. mouhersensis", all of these 
species are new and described in the present paper. Their occurrence has 
shown itself to be important for correlation within the Danish Embay­
ment, where they are a common and constant part of the assemblage (cf. 
table 9). 

As more rare, but useful for an evaluation of the stratigraphical sub­
division, the following species must be emphasized: 

Monoceratina amlingstadtensis Triebel & Bartenstein, 1938 
Nanacythere? bachi (Gramann, 1962) 
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Trachycythere horrida Triebel & Klingler, 1959 
Isobythocypris unispinata Apostolescu, 1959 

These four species together with P. harpa and G. apostolescui are known 
from other parts of the Northwest European basins. 

Finally some species must be mentioned which are a pronounced part of 
the fauna, but which are less important for an accurate stratigraphical 
determination of the sedimentary sequences: 

Ogmoconcha amalthei amalthei (Quenstedt, 1858) 
Ogmoconchella transversa (Griindel, 1970) 
Ogmoconchella bispinosa (Griindel, 1964) 
Gramannella cf. tatei (Gramann, 1962) 
Acrocythere tricostata n. sp. 

This subzone is recorded from the B0rglum No. 1, Frederikshavn City 
No. 2, Gassum No. 1, and 0resund Nos. 12 and 15 borings. 

In the 0resund sections the lower boundary is well-defined (cf. p. 34), 
whereas the upper boundary is not present. In each of the borings By;rglum 
No. 1 and Frederikshavn City No. 2 the subzone is represented in one 
core (text-figs. 5 and 3). The core from Byjrglum No. 1 contains a rich 
fauna characteristic for the subzone (cf. table 10). 

The three cores from Gassum No. 1 show a varying content of ostracods 
(see text-fig. 15 and table 7). The poor fauna in the lowermost core, 
4349'-4357', comprises P. harpa, which is the oldest record of this 
species in the section (see text-fig. 15). A corresponding occurrence of the 
species is observed in the 0resund sections. The middle core, 4300'-
4310', contains a typical fauna for the subzone, whereas the uppermost 
core, 4265'-4286', includes a poor fauna in which the only important 
species is M. amlingstadtensis (see text-fig. 15). As none of the remaining 
species recorded from this last-named core indicate relationship of the 
assemblage to the overlying zone, it has been decided to include the core 
under the G. apostolescui - K. (K.) foveolata Subzone. 

It is not possible to point out any fauna outside the Danish Embayment to 
which the G. apostolescui - K. (K.) foveolata fauna shows affinities. The 
reason is that no fauna which corresponds in its entirety bas been described, 
but only selected species and genera. From France descriptions are known 
of faunas from the entire Lower Jurassic sequence (Viaud, 1963), but the 
composition of these differs so much from the fauna in question that there 
are few species in common. 
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40. 35 -4 2 . 85 m 1399 15 .8 1. 8 15 .8 1. 8 54 . 4 3.5 1.8 1. 8 3 . 5 57 79 45 
40. 35 -4 2 .85 m 1400 100.0 5 219 

G. apostoles'"i ·1 42.85-45.85 m 1401 50.0 33 . 3 16.7 6 374 33 
K. {K.) foveol ata 42 .85-45 .85 m 1403 20 .0 5 . 0 10 . 0 l 0 . 0 5 . 0 20.0 15. 0 5 . 0 10.0 20 78 10 
Subzone 45.85-48.80 m 1406 2.9 1 .1 2 .1 0 . 4 43. l 2 .5 8.0 o. 7 1. 6 l 5.0 o. 2 l 7 .8 2 . 0 0. 7 1.1 0. 2 0 . 5 0.2 561 1131 30 

55. 15- 58.65 m 1420 45.5 9. 1 i8. 2 9. 1 9.1 9.1 11 561 7 
58.75 - 58 .90 m 1424 18 . 8 18. 8 18 . 8 43 . 8 16 252 35 . 63 40-66. 05 m 1437A 30.0 10.0 40 . 0 10.0 10 .0 10 80 29 

0 63 40-66.05 m 144 0 25.0 58.3 8. 3 8 . 3 12 14 58 
63 40-66. 05 m 1442 29.4 4 7. 1 11. 8 5.9 5.9 17 6 44 
66 05 - 68.80 m 1447 100 .o l 12 

~ 71. 40-74 30 m 1463 

74.30-7730m 14 68 . 74 30-77. 30 m 1469 

83. 30-86 25 m 1492 
0 86 25-89 20 m 1493 
E 86 25 - 89 20 m 1497 

0 

Oresund No. 15 

G. apostolescui 38. 35-39 65 m 18 18 46. 9 31.3 3 .1 3 .1 15.6 32 
401 •o 

K. (K.) fov eohta 40 . 70 -4 2 . 15 m 1824 22.4 29 .3 1.7 3 .4 36. 2 1. 7 1.7 3.4 58 85 35 
Sub zone 42. l 5- 43 65 m 1828 11.8 5 . 9 29 .4 11. 8 29.4 11. 8 17 105 21 

45. l0-•17.60 m 1833 100.0 

56 00-59. 00 m 185 7 

68 10-69.85 m 1887 

86. 50-89 35 m 1932 

90.40-91. 95 m 1937 

91. 95 - 94 80 m 1939 0 . 0 100. 0 

Tab le 9. The 0. danica Zone in two 0resund sect ions. Composition of the ostracod fau na expressed as re lative percentages. 



0stracod zone 

B0rglum No. 1 

Core 

interval 

Depth 

3874' -3884' 12 

11. l 14.8 11.l 40.7 27 16 32 

. apostolescui -
: . ( K.) foveolata 
,ubzone 

4294'-4314' 
14 14.9 0.8 

15A 17. 7 0 .9 
-----+------+---+ 

16 

4494' - 4513' 17 

l B 100 . 0 

l .8 5. 7 1.8 4 .6 20 . 3 21.3 

o . 9 o. 9 o . 9 0.9 4 . 4 2. 7 4 . 4 50 . 4 

l.J 21. 3 o .J o.8 3 .9 a.a o. 3 o .3 

1 .8 14 .2 

Table 10. The G . apostolescui - K . (K.) fov eolata Subzone and the 0. adenticulata 
- N . (N.) simplex Zone in the Bprglum section. Composition of the ostracod fauna 
expressed as relative percentages. 

The stratigraphical range of G. apostolescui embraces the interval about 
the Lower-Upper Pliensbachian boundary (Lord, 1972a). The co-occurrence 
of this species with M. amlingstadtensis, N. ? bachi and T. horrida restricts 
the possibilities for a stratigraphical determination to the Lower Pliensbachian. 
The occurrence of P. harpa and /. unispinata does not conflict with a cor­
relation with the Lower Pliensbachian as these species are known from this 
substage and from the underlying Upper Sinemurian. The three species 
0. amalthei amalthei, 0 . bispinosa and 0. transversa have a larger strati­
graphical range including Lower Pliensbachian. The argument for the strati­
graphical determination of the G. apostolescui - K. (K.) foveolata Subzone 
may be weakened to some extent because the species M. amlingstadtensis, 
N.? bachi and T. horrida are hitherto only known from a few localities, 
so further investigation may possibly show a larger stratigraphical range. 
The varying range of P. harpa and G. apostolescui in different parts of the 
Northwest European basin is also important (cf. Lord, 1972a, Viaud, 
1963 and Klingler & Neuweiler, 1959). 

Another aspect of the stratigraphical problem is that P. harpa and Kinke­
linella (Klinglerella) variabilis in Germany are found together in the E. rari­
costatum Zone, whereas they in the Danish Embayment have never been 
recorded together. K. (K.) variabilis is here found in series underlying beds 
with a fauna including P. harpa, G. apostolescui, N. ? bachi and M. am.­
lingstadtensis. It is therefore resolved to place the Sinemurian-Pliens­
bachian boundary at the change in the ostracod fauna, and to refer the 
sedimentary series belonging to the G. apostolescui - K. (K.) foveolata 
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Subzone to Lower Pliensbachian. The upper boundary of the subzone is not 
present in the 0resund sections; in the Gass um section it is weakly marked, 
as mentioned above. The uppermost core, 4265'-4286', in the Gassum sec­
tion contains a rather poor fauna referrable to this subzone, and as Upper 
Pliensbachian biostratigraphical indications are recorded from the overlying 
core, the Lower-Upper Pliensbachian boundary is placed above the core 
4265'-4286'. The stratigraphical correlation of the G. apostolescui - K. (K.) 
foveolata Subzone with Lower Pliensbachian is supported by the occurrence 
of A. capricornus in the core 4300'-4310' in the Gassum section (cf. N!/lr­
vang, 1957). 

The stratigraphical subdivision of the sedimentary sequence correspond­
ing to the 0. danica Zone can be outlined briefly as follows: 

1) The lowermost subzone, the P. reticulata Subzone, is based on the 
ostracod fauna and on the faunal succession in the Gassum section referred 
to lowermost Upper Sinemurian, to Lias Beta-la. 

2) The middle subzone is based on the ostracod faunas referred to 
the overlying part of Upper Sinemurian, to Lias Beta-1 b, Beta-2 and Beta-3. 
The lowermost part of the middle subzone can with certainty be referred 
to Lias Beta-lb on the basis of the ostracod fauna and the occurrence of 
P. planicosta. 

3) The uppermost subzone, the G. apostolescui - K. (K.) foveolata 
Subzone, is based on the ostracod fauna referred to Lower Pliensbachian. 
The determination is supported by the occurrence of A. capricornus in the 
middle of the subzone. 

Ogmoconchella adenticulata - Nanacythere (Nanacythere) simplex Zone 

The zone is defined in the Gassum No. 1 boring as the sedimentary 
series represented in the core interval 3967'-4230' (cf. text-fig. 15 and 
table 11). The fauna is characterized by the species: 

Ogmoconchella adenticulata (Pietrzenuk, 1961) 
Nanacythere (Nanacythere) simplex Herrig, 1969 

The most important accessory species are: 

Ogmoconcha amalthei amalthei (Quenstedt, 1858) 
Ogmoconcha contractula Triebel, 1941 
Ogmoconchella pseudospina (Herrig, 1969) 
Ogmoconchella transversa (Griindel, 1970) 
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Ogmoconchella bispinosa (Griindel, 1964) 
Ogmoconchella aequalis (Herrig, 1969) 
Nanacythere (Domeria) firma Herrig, 1969 
N anacythere ( Domeria) f issicosta Herrig, 1969 
Trachycythere tubulosa tubulosa Triebel & Klingler, 1959 
Trachycythere tubulosa seratina Triebel & Klingler, 1959 

The zone is furthermore recorded from the B0rglum No. 1, Fjerritslev 
Nos. 1 and 2, Flyvbjerg No. 1, Frederikshavn City No. 2, Haldager No. 1, 
Vcdsted No. 1, and 0resund No. 3 borings. 

In the Gassum section the zone can be divided into two subzones. This 
section is the only one which has the two subzones represented in the cores. 
A formal subdivision into subzones, therefore, does not seem reasonable, 
but the recognition of a corresponding subdivision in sections represented 
by cuttings samples justifies an outline and description of the two subzones. 

The lower subzone is recorded from the cores 4222'-4230', 4184'-4194' 
and 4143'-4150' in the Gassum section. The fauna is characterized by the 
two index fossils 0. adenticulata and N. (N.) simplex and by the following 
accessory species: 

Ogmoconchella gruendeli Malz, 1971 
Ogmoconchella transversa (Griindel, 1970) 
A crocythere tricostata n. sp. 

The last-named species is new and is described in the present paper. It 
has proved to be an important species for stratigraphical correlation within 
the Danish Embayment. The other four species are all known from Germany, 
but there they have been described from restricted stratigraphical levels 
only. In the Danish Embayment the two index fossils are restricted to, 
and common in, the entire 0. adenticulata - N. (N.) simplex Zone, whereas 
the three other species occur in, and are characteristic of, the lower subzone 
and the upper part of the underlying 0. danica Zone. 0. transversa is 
known in Germany from the upper part of the Lower Pliensbachian and the 
lower part of the Upper Pliensbachian, whereas 0. gruendeli is known from 
the lower part of the Upper Pliensbachian only. The two index fossils, 0 . 
adenticulata and N. (N.) simplex, have so far only been described from 
beds referred to uppermost Upper Pliensbachian. A tentative correlation 
with the lower part of the Upper Pliensbachian is supported by the occur­
rence of the ammonite species A . margaritatus in the three cores mentioned 
and in the overlying core 4080'-4092' in the Gassum section. 
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e 

~ 

G assum No. 1 

Core 
interval 

Depth 

below rotary 

table 

3967 ' -3972' 

4016'-4024' 38.2 8.8 s., 11.8 2.9 20.6 8 . 8 2.9 
4016' -4024 ' 8 27.0 21.6 18.9 2.7 2.7 13.5 2 . 7 5.4 5.4 

4016 ' -4024 ' ' 52.4 23.8 9.5 4 .a 4.8 4.8 

4016'-4024' 10 20.0 36 . 0 2 .o •. 0 6.0 6.0 8. 0 12 .0 6.0 
~ 

4080' -4092' 11 18.2 8.1 2 .o 2.0 2 .o 1.0 1.0 59.6 2.0 2 . 0 2.0 
4080 ' -4092' 12 83. 3 16.7 
4080' -4092' 13 100.0 
4143'-4150' IS 40 . 0 4 . 2 13 . 7 I.I 13.7 4.2 6.3 I.I l 5.8 

4184' -4194' 16 56 . 7 13.3 3,3 6 . 7 3,3 6 . 7 3.3 3.3 
4222'-4230 ' 18 52.2 21.7 15.2 10 . 9 
4222'-4230' 19 47 ,6 4 .8 23.8 23. 8 

Table 11. The 0 . adenticulata - N . (N.) simplex Zone in the Gassum section. Compo­
sition of the ostracod fauna expressed as relative percentages. 

The upper subzane is recorded from the cores 4080'-4092', 4016'-4024' 
and 3967'-3972' in the Gassum section. The fauna is characterized by the 
two index fossils 0. adenticulata and N. (N.) simplex, and the following 
accessory spedes are the most important ones: 

Nanacythere (Domeria) firma Herrig, 1969 
Nanacythere ( Domeria) f issicosta Herrig, 1969 
Trachycythere tubulosa tubulosa Triebel & Klingler, 1959 
Cytheropteron ? foveolatum n. sp. (not in the Gassum section) 

The upper subzone is furthermore present in the Bprglum No. 1, Fjerrit­
slev Nos. 1 and 2, Haldager No. 1, Vedsted No. 1 and 0resund No. 3 
borings. 

In Germany T. tubulosa tubulosa is only known from the lower part 
of the Upper Pliensbachian; N. (D.) fissicosta from the entire substage; 
and N. (D.) firma from the upper part of the substage. The ostracod fauna 
can therefore only indicate a correlation with Upper Pliensbachian. In the 
Gassum section it is obvious that a correlation must be made with the 
upper part of the substage; but as it is the only locality containing a lower 
subzone in a section represented by cores, the stratigraphical indication is 
weak. However, the occurrence of the ammonite species A. margaritatus 
in the lowermost core, 4080'-4092', in the section, and of P. spinatum in 
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E 

-
,; 

0resu nd No. 3 

Core 

inte r val 

Dep th 

be l ow r otary 

table 

38.80·40. 30 m 285 

40. 30 · 41. 75 m 288 50.0 16.7 16 . 7 16.7 6 

51 . 75 · 53 . 25 m 312 

53 . 25·5 4 . 15 m 315 3 . 6 5 .4 5 .4 33.9 3.6 30.4 J.6 3.6 5.4 3.6 I . 8 

59.95·60 . 85 m 329 11 . l 5.6 11.l 16 . 7 33 . 3 5 .6 5 .6 5 .6 5 . 6 

65 . 95-67 .4 5 m 343 6 . 0 1.2 20 . 2 26 . 2 29.8 6 . 0 1.2 1.2 2.4 1.2 1.2 3.6 

76. 30- 77 . JO m 366 10 . 7 3 . 6 7 . 1 10.7 21 .4 17 . 9 3 . 6 7 .1 17 . 9 

Table 12 . The 0. adenticulata - N. (N.) simplex Zone in an 0resund section. Composi­
tion of the ostracod fauna expressed as relative percentages. 

the overlying core, 4016'-4024', is the basis for considering that the zone 
in Gassum must embrace both of the ammonite zones in the Upper Pliens­
bachian, and for regarding the two subzones of the 0. adenticulata - N . 
(N.) simplex Zone as nearly corresponding to the two ammonite zones. The 
biostratigraphical conditions based on the cuttings samples in the sections 
where the cored interval only comprises the upper subzone make it obvious 
that a bipartition of the ostracod zone is reasonable. 

Investigations of the sedimentary sequences represented by cuttings 
samples, especially from the R0nde No. 1 and Dansk Nords0 J-1 borings, 
support this bipartition. The R~nde section furthermore indicates an upper­
most biostratigraphical unit which is not present in Gassum (cf. text-fig. 16). 
Unfortunately the two sections cannot be correlated precisely by means of 
the lithology since only an undifferentiated Gamma Ray log has been 
measured in Gassum (text-fig. 15). The fauna recorded from the upper­
most part of the R~nde section is unusually poor in species, whereas the 
rich fauna characteristic of the upper subzone in Gassum is found in the 
middle of the 0. adenticulata - N. (N.) simplex Zone in R~nde. When 
this is taken together with the fact that the mentioned ostracod zone is 
thicker in R0nde than in Gasum, a possible uppermost, third subzone may 
be supposed to occur. However, until more sections represented by cores 
are examined, the 0. adenticulata - N. (N.) simplex Zone cannot be stated 
to be composed of three subzones. 

The stratigraphical evidence of the faunas recorded from Flyvbjerg No. 1 
and Frederikshavn City No. 2 differs from and conflicts with the outlined 
bipa rtition of the zone. The fauna from the core in Flyvbjerg includes 
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table ~ 0 0 0 r z 0 0 0 0 0 % ~ z ~ %~ 0 

62 29 .0 6.5 6.5 25.8 3.2 9.7 3.2 ? 7 31 321 17 

O. adenticula ta 14980' - 5000' 63 

: I N. (N.) simplex 64 26 . 7 40 .o 33.3 151 18 I 45 

Zone 
Flyvbj erg No 1 

18 18.8 3.4 o. 7 0 . 7 11. 5 7 . 4 4. l 10 .8 34. 5 o. 7 1.4 4.1 o. 7 0. 7 o. 7 148 74 23 

1190-1194 m 19 6 .6 2. 0 o. 7 8 . 6 13 . 9 5 .6 1. 0 5. 3 51. 5 1. 3 o. 3 o. 3 2 .0 o. 3 o. 3 o. 3 303 152 34 

21 22 .6 1 .6 9 . 7 29 .o 22. 6 4. 8 4. 8 4 .8 62 31 24 
-----

0. aspfnata 11 396- 14 02 m 27 1. 0 99. 0 193 97 100 Zone 

Tab le 13. T he 0. adenticulata - N. (N.) simplex Zone in the Haldager section and the F lyvbjerg section. Composition of the ostracod 
fauna exp ressed as re lative percentages. 



species from both of the subzones in Gassum (table 13). The fauna of the 
core in Frederikshavn City No. 2 comprises only four species, among others 
T. tubulosa tubulosa and Trachycythere angusta Herrig, 1969, and must 
according to the outlined bipartition be referred to the upper of the two 
subzones. The core just below comprises the G. apostolescui - K. (K.) fo­
veolata Subzone, and thus the occurrence of the lower subzone of the O. 
adenticulata - N. (N.) simplex Zone is ruled out. An erroneous evaluation 
of the stratigraphical conditions with the zone could be a possible explan­
ation . However, it seems most likely that in both Frederikshavn City No. 2 
and Flyvbjerg No. 1 the series is reduced. When the electrical logs of the 
two sections are compared with those of Vedsted No. 1 and Fjerritslev No. 
2, it is obvious that the series is reduced in Frederikshavn City No. 2, at 
least, so it is possible that parts of the sequence are missing or eroded 
(cf. text-figs. 3, 4, 7 and 9 ; and pl. 42) . 

The precise stratigraphical determination of the 0. adenticulata - N. (N.) 
simplex Zone is not evident, but on the basis of the biostratigraphical in­
dications in general and of the indications in each of the bored sections 
which include the zone, it must be concluded that the zone correlates 
with the Upper Pliensbachian, and probably with the entire substage. The two 
index fossils have never been found outside the substage, and none of the 
other species have a range which excludes a correlation with the Upper 
Pliensbachian. It must furthermore be concluded that the zone can be sub­
divided into two subzones, of which the lower one corresponds to parts of 
the A. margaritatus Zone and the upper one to the uppermost part of this 
ammonite zone and to the overlying P. spinatum Zone. 

Description of the sections (borings) 

The present investigation deals with 36 sections bored through or into the 
Lower Jurassic series. Each of the sections will be described below. The 
lithology and the lithostratigraphical subdivision are as far as possible given 
according to Sorgenfrei & Buch (1964) and Larsen (1966). The hitherto 
known chronostratigraphical subdivision is referred from the first-named 
paper and from N!,'.lrvang (1957). As a supplement to the description of 
the main part of the sections, a drawing is presented including a short out­
line of the lithology, the lithostratigraphy, the ostracod zones and the 
chronostratigraphical subdivision worked out in the present paper. The loca­
tions of the core samples are also marked relative to the depth and to the 
lithology. Only three figures include details of the recorded ostracod fauna: 
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The figures for Gassum No. 1, R!,'lnde No. 1 and the 0resund borings. 
Details of the faunas from all quantitatively treated core samples are 
presented in tables 1-13. 

The depth figures indicate depth below rotary table or below kelly bush­
ing. The depth figures printed in italics indicate depth below ground or below 
M.S.L., for onshore and offshore borings respectively. 

The Skagen No. 2 boring 

The boring is described by Sorgenfrei & Buch (1964) and Larsen (1966) . 
According to these two papers the following lithological and lithostrati­

graphical description can be given: 

Haldager Formation, 406-473 m: Sand, silt and clay, grey to dark grey; 
with thin coal beds. 

Fjerritslev Formation, 473-553 m: 473-547 m: Clay, greenish grey to 
grey with subordinate beds of sand and clay-ironstone. 547-553 m: Clay 
and silt with limestone. 

Gassum Formation, 553-564 m: Clay and silt, greenish grey, with lignite. 

The entire Fjerritslev Formation is represented by cores, except for a small 
interval. 

The interval 473-547 m is referred to Middle? Lias, and the interval 
547-553 m to Lias Alpha-3, based on the occurrence of 0. sinemuriensis 
(see Sorgenfrei & Buch, 1964). 

From only one of the cores, 1750'-1760', have determinable ostracods 
been recorded: 0gmoconchella aequalis, "O. mouhersensis" and 0. danica. 
The simultaneous occurrence of these three species indicates that the sedi­
mentary series belongs to the upper part of the 0. danica Zone. 

On the basis of the biostratigraphical conditions the interval 1750'-1760' 
can be referred to Lower Pliensbachian, and the interval 1794' -1814' 
(547-553 m) to Lower Sinemurian. 0. sinemuriensis has been recorded 
from the latter interval (see Sorgenfrei & Buch, 1964). 

The upper and the lower boundaries of the Lower Jurassic, respec­
tively 473 m and 553 m, are here given according to the previous deter­
mination. 
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The Frederikshavn City Nos. 1, 2 and 3 borings 

All three borings are described by Nprvang (1957) and Sorgenfrei & Buch 
(1964), and the first one by Larsen (1966). 

The sedimentary sequence in Frederikshavn City No. 1 can be described 
lithologically and lithostratigraphically according to Larsen (1966): 

Haldager Formation, 646-756 m: Sand, silty clay and claystone, greenish 
grey to greyish black. 

Fjerritslev Formation, 756-903 m: 756-810 m: Claystone, silty, light 
green to greenish grey; with siderite. 810-903 m: Claystone, silty, greenish 
grey and greyish black; sand, fine-grained, brownish grey. 

Gassum Formation, 903-980 m: Sand, whitish grey, with subordinate 
beds of greyish black clay. 

According to previous stratigraphical determinations the Triassic-Jurassic 
boundary is placed at the depth 903 m, and the Lower-Middle Jurassic 
boundary at 756 m. 

The sedimentary sequences of the two other borings, Frederikshavn City 
Nos. 2 and 3, are nearly identical with the series described above (cf. 
Sorgenfrei & Buch, 1964; and text-fig. 3). 

The interval 2560'-2905' in Frederikshavn City No. 2 is referred to Up­
per Lias Alpha - Middle Lias Gamma on the basis of Peter Baadsgaard's 
analyses of the megafossils (cf. Nprvang, 1957). Nprvang (1957) has re­
ferred the interval 2720'-2777' in Frederikshavn City No. 1 to "Lias Delta 
or uppermost part of Lias Gamma" and the interval 2787'-2837' to Lias 
Gamma on the basis of the foraminiferal faunas . 

The investigation of the ostracod fauna has mainly given poor results. 
In Frederikshavn City No. 1 the only ostracod species, Ogmoconcha 

contractula, is recorded from the core 2710'-2720', which indicates the 
occurrence of the 0. adenticulata - N. (N.) simplex Zone. 

The best ostracod faunas are recorded from Frederikshavn City No. 2. 
The core 2560'-2568' contains a fauna belonging to the 0. adenticulata -
N. (N.) simplex Zone. As the fauna comprises the species Ogmoconchel!a 
adenticulata, Trachycythere angusta and T. tubulosa tubulosa it is supposed 
that only the upper part of the zone is present. The cores 2568'-2588' and 
2785'-2805' contain a fauna belonging to the G. apostolescui - K. (K.) 
foveolata Subzone, including "Ogmoconchella mouhersensis", Ogmoconcha 
amalthei amalthei and the two index fossils. As mentioned on p. 43 it 
must be assumed that the series in this boring have been reduced, as the 
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lower part of the 0. adenticulata - N . (N.) simplex Zone is missing. From 
the core 2885'- 2905' one fragment of Progonoidea acuticostata is re­
corded, which indicates a stratigraphical level immediately below the G. 
apostolescui - K . (K.) foveolata Subzone. 

The sedimentary sequence of Frederik:shavn City No. 3 is only represented 
by cuttings samples, and the ostracod fauna is sparse. However, the recorded 
species show with certainty the occurrence of the upper part of the 0. danica 
Zone up to a depth of 2625' . 

The sedimentary sequences which in all three borings have yielded 
ostracod faunas belong to the same biostratigraphical level: The 0 . aden­
ticula ta - N . (N.) simplex Zone and the upper part of the 0 . danica Zone. 
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In all three borings these faunas are recorded from that part of the section 
which is lithologically characterized by a distinct rise of the Resistivity curve 
and by corresponding oscillations on the Gamma Ray and the Spontaneous 
Potential curves (cf. text-fig. 3; and Larsen, 1966, pl. III). The three bor­
ings are situated so close to each other and have such similar lithological 
developments that it seems reasonable to let Frederikshavn City No. 2 re­
present all of them. 

The stratigraphical subdivision of the Lower Jurassic series based on the 
above-mentioned features may be outlined as follows: 

1) Lowest in the series occurs a thin zone which can be correlated with 
the uppermost Upper Sinemurian. 

2) The overlying series can with certainty be referred to the Lower Pliens­
bachian and the Upper Pliensbachian. 

3) The uppermost part of the Lower Jurassic series cannot be determined 
from the present material. 

The stratigraphical subdivision is not in accordance with that given by 
Peter Baadsgaard. However, the megafossil faunas do not include index 
fossils (cf. N9)rvang, 1957). On the other hand the present subdivision is 
concordant with that based on the foraminiferal faunas in the section in 
Frederikshavn City No. 1 (cf. N\J)rvang, 1957). 

The Flyvbjerg No. 1 boring 

The boring is described by Sorgenfrei & Buch (1964) and Larsen (1966). 
The lithology and the lithostratigraphy of the sedimentary sequence is 

according to Larsen (1966): 

Haldager Formation, 950-1060 m: Sand and sandstone, greenish white, 
with silt and shale, greenish grey. 

Fjerritslev Formation, 1060-1306 m: 1060-1149 m: Shale, green to green­
ish grey. 1149-1306 m: Shale, light greenish grey, and sand, greyish white. 

Gassum Formation, 1306-1480 m: Sand, greenish white, sandstone, 
brownish white, and shale, dark grey. 

The above-mentioned authors place the boundary between Lower Ju­
rassic and Middle Jurassic at the depth 1094 m, so the uppermost part of 
the Fjerritslev Formation together with the Haldager Formation is included 
under Middle Jurassic. The Triassic-Jurassic boundary corresponds to the 
boundary between the Gassum Formation and the Fjerritslev Formation. 
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The Lower Jurassic series is represented by four cores (cf. text-fig. 4) , of 
which only two, 1190-1194 m and 1396-1402 m, contain an ostracod fauna 
of stratigraphical importance (table 13). Little information has been re­
corded from the cuttings samples. 

The upper one of the two cores, 1190-1194 m, contains an ostracod 
fauna rich in species and in specimens, representing the 0. adenticulata -
N. (N.) simplex Zone. Besides the two index fossils, the important species 
Trachycythere tubulosa tubulosa, Nanacythere (Domeria) fissicosta and N . 
(D.) firma are found, which indicates that the fauna represents the upper 
part of the zone and that the sedimentary sequence must be referred to 
Upper Pliensbachian (see p. 43). 

The lower one of the two cores, 1396-1402 m, contains an ostracod 
fauna rich in specimens, but poor in species. Cristacythere costata is the 
absolutely dominating species in the fauna (cf. table 13). A stratigraphical 
evaluation cannot be based on this fauna with certainty, as the recorded 
species is not known outside this locality. It belongs to the European "Pro­
cytheridea" -group and may therefore indicate Lower Jurassic (see also 
Christensen, 1973b). However, this ostracod group appears earlier, since 
two species of the genus Klinglerella are described from the Rhaetic in Eng­
land (Anderson, 1964). An analysis of the megaspore content of the men­
tioned core bas shown the occurrence of the Nathorstisporites hopliticus 
Assemblage without admixture of older assemblage-elements (Finn Bertel­
sen, personal communication). The sediments in the core must therefore 
be referred to Lower Jurassic, to Lias Alpha (cf. Bertelsen & Michelsen, 
1970). The ostracod species 0gmoconchella aspinata is recorded from cut­
tings samples both below and above the core, so the interval below 1367 m 
is referred to the 0. aspinata Zone. The lower boundary of this zone, which 
is assumed to correspond to the Triassic-Jurassic boundary, is placed at 
1483 m (J 480 m) on the basis of a change in the lithology. The megaspores 
from the core situated immediately below this boundary belong to the Tri­
leites pinguis Assemblage, and thus this latter sedimentary sequence must 
be referred to Triassic (Finn Bertelsen, personal communication). In fact, 
the entire Gassum Formation in this locality belongs to Lower Jurassic. 

Indications are found in two cuttings samples of the occurrence of the 
0. danica Zone between the 0 . adenticulata - N. (N.) simplex Zone and 
the 0 . aspinata Zone, whereas representatives of the C. betzi - C. crassi­
reticulata Zone are not found. 

The remaining and upper part of the Fjerritslev Formation, 1063-1190 m, 
does not contain ostracods. The greenish shale in the interval 1060-1149 m 
is known from the Frederiksbavn City Nos. 1-3 borings, and the charac­
teristic oscillation on the Resistivity and the Spontaneous Potential curv~s 
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at the base of this series is also found in these borings . The uppermost part 
of the greenish shale, 1060-1094 m, has earlier been referred to Middle 
Jurassic (cf. Sorgenfrei & Buch, 1964 and Larsen, 1966). In the present 
paper the stratigraphical determination is left open because of a weak in­
dication of Lower Jurassic found in corresponding beds in the Haldager 
No. 1 and Vedsted No. 1 borings . This problem is discussed in general on 
p. 109 . 

The BljJrglum No . 1 boring 

The boring is described by N0rvang (1957) , Sorgenfrei & Buch (1964) and 
Larsen (1966). 

According to Larsen (1966) the lithology and the lithostratigraphy 
of the sedimentary sequence is as follows : 

Haldager Formation, 1009-1128 m: Sandstone, with subordinate beds of 
grey claystone. 

Fjerritslev Formation, 1128-1368 m: 1128-1234 m: Claystone, with 
subordinate beds of sand. 1234-1368 m: Claystone, with subordinate beds 
of sand and clay-ironstone. 

Gassum Formation , 1368-1524 (total depth) m: Alternating sandstone, 
shale and claystone, dark grey to greyish black. 

Sorgenfrei & Buch ( 1964) and Larsen (1966) locate the boundary be­
tween Lower Jurassic and Middle Jurassic at the depth 1182 m (3890'). 
N0rvang (1957) finds a poor foraminiferal fauna of agglutinating species 
in the core 3874'-3884' and in the cuttings samples up to 3825', which 
in his opinion makes it probable that these beds must be referred to Lias. 
He regards the lithological break at 3770' as being the top of Lias. Regard­
less whether one or the other of these two mentioned depths is chosen, an 
uppermost part of the Fjerritslev Formation is referred to Middle Jurassic. 
The Triassic-Jurassic boundary is placed at the top of the Gassum Forma­
tion, at 1368 m. 

The Lower Jurassic series is represented by four cores, of which only 
two have contributed ostracod faunas. 

The upper core, 4095 '-4105 ', contains a characteristic but poor fauna, 
belonging to the 0. adenticulata - N. (N.) simplex Zone. The fauna, which 
comprises the two index fossils and Trachycythere tubulosa seratina, among 
others, is regarded as belonging to the upper part of the zone, and is the 
basis for correlating the section with the uppermost Upper Pliensbachian. 
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The lower core, 4294'-4314', shows a fauna rich in species and in 
specimens, belonging to the G. apostolescui - K . (K.) foveolata Subzone, so 
the section must be correlated with Lower Pliensbachian (cf. table 10). 

The cuttings samples contain a considerable number of ostracods, which 
assist in the location of the zonal boundaries. The samples between the two 
mentioned cores contain species belonging to the 0. adenticulata - N. (N.) 
simplex Zone. The boundary between the two zones is therefore placed at 
the top of the lower core, at 4294' . The upper boundary of the 0. adenti­
culata - N. (N.) simplex Zone is placed at 4060' on the basis of the 
uppermost occurrence of 0gmoconchella aequalis. The G. apostolescui - K. 
(K.) foveolata Subzone is supposed to comprise the entire Lower Jurassic 
series below the lower core, since no biostratigraphical indications of the 
occurrence of older zones is recorded. 

Biostratigraphical indications supporting the location of the lower and the 
upper boundary of the Lower Jurassic are not found in this boring. The 
Triassic-Jurassic boundary has previously been placed at the top of the 
Gassum Formation. This boundary is also used in the present paper (text­
fig. 5), but it must be emphasized that the Gassum Formation in the 
neighbouring boring, Flyvbjerg No. 1, is included under Lower Jurassic (cf. 
p. 48, and pl. 42). A further discussion of the chronostratigraphical rela­
tionships is found on p. 104. The Upper Pliensbachian ostracod fauna is the 
youngest Lower Jurassic fauna recorded. The weak indication of Aalenian 
fauna in the Haldager No. 1 and Vedsted No. 1 borings together with the 
possibility of stratigraphical determinations based on lithological correla­
tions make it probable that the boundary between Lower and Middle Ju­
rassic has previously been placed too low (see p. 109). For these reasons 
the stratigraphical determination of the interval, 1128-1182 m, is left open 
(cf. text-fig. 5). 

The Haldager No. 1 boring 

The boring is described by N!<'lrvang (1957), Sorgenfrei & Buch (1964) and 
Larsen (1966). 

The lithology and the lithostratigraphy are here given according to Larsen 
(1966): 

Haldager Formation, 1078-1403 m: Sandstone, with subordinate beds of 
clay and shale. 

Fjerritslev Formation, 1403-1521 (total depth) m: Shale, grey to greenish 
grey, with some beds of fine-grained sandstone, argillaceous, greyish brown. 
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According to the above-mentioned authors the boundary between Lower 
Jurassic and Middle Jurassic is coincident with the boundary between the 
two formations. 

The Lower Jurassic series is represented by two cores, of which only the 
lower one, 4980'-5000', contains ostracods. The fauna is not rich in speci­
mens, but comprises species characteristic of the 0. adenticulata - N. (N.) 
simplex Zone (cf. table 13). The occurrence of Nanacythere (Domeria) 
f irma suggests that the upper part of the zone is represented and that the 
section must be referred to the uppermost Upper Pliensbachian. 

The cuttings samples contain no ostracods, and for that matter, very few 
other fossils. 

The core 4501'-4508', which is situated within the lower part of the 
Haldager Formation, contains a numerous, but fragmentary, ostracod fauna. 
Only a few specimens have the shell preserved, and they can probably be 
referred to the subgenus K. (Kinkelinella). The main part of the fauna is 
represented by pyrite-casts. These have been determined as Pseudomacro­
cypris subaequabilis, but a few indeterminable specimens may possibly 
belong to the genus Monoceratina. The fauna can form the basis for a 
correlation with Aalenian or Bajocian. The heavy dominance (87-98 0/o) 
of the species P. subaequabilis shows some affinities with the fauna of the 
0resund No. 2 boring (cf. text-fig. 21). However, the more important 
species from the 0resund fauna are missing in the Haldager fauna, so a 
certain stratigraphical determination of the section cannot be given. 

The boundary between Lower and Middle Jurassic is here placed with 
uncertainty at 4501', since the ostracod fauna found in the core 4501'-
4508 ' makes it probable that the boundary should be placed within the 
Haldager Formation. A revision of the stratigraphy can possibly be made with 
greater certainty on the basis of the spores. 

The Vedsted No. 1 boring 

The boring is described by Sorgenfrei & Buch (1964 ), Larsen (1966), and 
in parts by Michelsen (1973b). 

The lithology given below is in accordance with the original description 
and with Sorgenfrei & Buch (1964); the lithostratigraphy is in agreement 
with Larsen (1966): 

Haldager Formation, 1120-1220 m: Sandstone, grey and yellowish brown. 
Fjerritslev Formation, 1220-1899 m : 1220-1376 m: Claystone, greenish 
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grey and dark grey. 1376-1899 m: Shale, grey to dark grey, occasionally with 
fine-grained sand, with siderite locally. 

Gassum Formation, 1899-2065 (total depth) m: Siltstone and sand­
stone, white, with thin beds of grey shale and coal. 

According to Sorgenfrei & Buch (1964) and Larsen (1966) the boundary 
between the Gassum Formation and the Fjerritslev Formation is coincident 
with the Triassic-Jurassic boundary. The boundary between Lower Jurassic 
and Middle Jurassic is placed within the Fjerritslev Formation, at the depth 
1376 m. 

The Lower Jurassic series is represented by three cores, of which the 
middle one, 1775-1780 m, only contains indeterminable fragments of an 
0gmoconchella-species (see text-fig. 7) . 

The upper core, 1403-1409 m, contains an ostracod fauna rich in 
specimens and characteristic of the 0 . adenticulata - N. (N.) simplex 
Zone. (cf. table 4). On the basis of the occurrence of the species Trachy­
cythere tubulosa seratina, Nanacythere (Domeria) fissicosta and N. (D .) 
f irma, the sediments in the core can be referred to the upper part of the 
zone and correlated with the uppermost Upper Pliensbachian. 

The lower core, 1865-1870 m, contains a fauna rich in specimens and 
belonging to the 0. aspinata Zone (cf. table 4). The fauna is dominated 
by the index-fossil and is characterized by Nanacythere (Goniocythere) 
circumcostata and N . (G.) elegans, so it is assumed to belong to the 
upper part of the zone. The section is therefore correlated with Lower 
Sinemurian. 

The cuttings samples make only modest contributions to an elucidation 
of the faunal successions in this boring. No ostracods are found above 
the upper core mentioned, whereas the fauna of the 0. adenticulata - N. 
(N.) simplex Zone is recovered in the samples from below this core. The 
first change in the fauna is observed at 1530 m with the introduction of the 
species 0gmoconchella danica and "O. mouhersensis". Two other important 
species, 0gmoconchella aspinata and Kinkelinella (Klinglerella) medioreti­
culata are found as representatives of the 0. aspinata Zone below 1845 m. 
From these sparse data the interval 1530-1845 m may be referred to the 
0. danica Zone, and the section below 1845 m to the 0. aspinata Zone. 
The occurrence of the G. apostolescui - K. (K.) foveolata Subzone is 
indicated by the species Kinkelinella (Klinglerella) foveolata and K. (K.) cf. 
triebeli, which are found within the interval between the two depths men-
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tioned. On the other hand no indications are found of the presence of the 
lower part of the 0. danica Zone nor of the presence of the C. betzi - C. 
crassireticulata Zone. 

Based on these data the interval 1403-1530 m can be referred to Upper 
Pliensbachian. The occurrence of Lower Pliensbachian can also be de­
monstrated. The occurrence of the species Nanacythere (Goniocythere) 
circumcostata and N. (G.) elegans in the 0. aspinata Zone shows that at 
least the core section 1865-1870 m must be correlated with Lower 
Sinemurian. No biostratigraphical indications of Upper Sinemurian are 
found, but as this substage is proved in the neighbouring boring, Fjerritslev 
No. 2 (cf. text-fig. 9), it is also assumed to be present in Vedsted No. 1. 
The boundary between Lower and Upper Sinemurian cannot be identified in 
the latter boring, but the Lower Sinemurian must comprise at least the sec­
tion below the depth 1845 m. 

The Triassic-Jurassic boundary is here placed in accordance with the 
earlier determination given by the authors mentioned above. The occurrence 
of the 0. aspinata Zone in relation to the lithology shows a good correlation 
with the section of Flyvbjerg No. 1 (cf. text-figs. 4 and 7), but the sub­
division into formations in Flyvbjerg does not correspond with the present 
correlation. This is probably due to the fact that the Vedsted section is 
influenced to a higher degree by claystone and shale in the 0. aspinata 
Zone. For an evaluation of the chronostratigraphy the relative location of 
the two sections within the basin must be considered. The Vedsted section 
is located more centrally in the basin than the Flyvbjerg section, which 
probably explains the differences found in the sediments from the 0. aspi­
nata Zone within the two sections (see pl. 42). It must be reasonable to 
retain the Triassic-Jurassic boundary at the top of the Gassum Formation 
in Vedsted, but to place the boundary within or below this formation in 
Flyvbjerg, as far as is indicated by the biostratigraphical conditions and 
supported by the relative location within the basin (see also p. 105). 

As mentioned for other borings located in this part of the basin, there 
is some uncertainty concerning the boundary between Lower Jurassic and 
Middle Jurassic. The uppermost part of the Fjerritslev Formation in this 
boring has earlier been referred to Middle Jurassic. The greenish clays tone 
in this part of the formation seems to be barren of fossils, but from the 
uppermost core in the formation, 1227-1230.7 m, an ostracod fauna of 
pyrite-casts is recorded. The dominating and only determinable species is 
Pseudomacrocypris subaequabilis, so the fauna resembles that from the 
lower part of the Haldager Formation in the Haldager No. 1 boring (see 
p. 51), and it may show affinities with the fauna of the 0resund No. 2 bor-
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ing (text-fig. 21). A species probably belonging to the genus Camptocythere 
bas been found in the cuttings samples from the upper part of the Fjerritslev 
Formation by 0. Bruun Christensen (personal communication). The oc­
currence of this species (which may be due to cavings) can support a pos­
sible correlation to the 0resund No. 2 section and a possible stratigraphical 
determination to Aalenian. However, the biostratigrapbical data do not 
indicate the exact stratigraphical level, so a final stratigraphical determina­
tion of the interval 1220-1376 m has not been made. It is here referred 
with uncertainty to Lower Jurassic. 

The Fjerritslev Nos. 1 and 2 borings 

The borings are described by Sorgenfrei & Buch (1964) and Larsen 
(1966). 

Fjerritslev No. 2 comprises the entire Lower Jurassic series, whereas 
Fjerritslev No. 1 does not penetrate this. The lithology and the lithostrat­
igraphy given below are in accordance with Larsen (1966). 

Fjerritslev No. 1 

Haldager Formation, 543-588 m: Sandstone and claystone, brownish grey. 
Fjerritslev Formation, 588-915 (total depth) m: Claystone, shale and 

siltstone, dark grey. 

Fjerritslev No. 2 

Haldager Formation, 1260-1320 m: Sandstone, whitish grey, with clay beds. 
Fjerritslev Formation, 1320-2300 m: 1320-1539 m: Shale, dark grey, 

with beds of sandstone, fine-grained, whitish grey, glauconitic. 1539-2300 m: 
Shale, grey, dark grey and greenish grey, with siderite and in lower part 
beds of white sandstone. 

2300-2326 m: Alternating thin beds of shale, dark grey, silty, and 
sandstone, white, slightly glauconitic, with coal pieces. 

In Fjerritslev No. 1 the Lower-Middle Jurassic boundary is placed within 
the Fjerritslev Formation, at the depth 647 m (cf. Sorgenfrei & Buch 1964). 

In Fjerritslev No. 2 the Triassic-Jurassic boundary is placed at the depth 
2300 m, and the Lower-Middle Jurassic boundary is placed at the depth 
1539 m, within the Fjerritslev Formation (cf. Sorgenfrei & Buch, 1964). 
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The Lower Jurassic series of the Fjerritslev No. 1 boring is only repre­
sented by one core, 696-700 ill (cf. text-fig. 8). The fauna is rich in 
species and belongs to the 0. adenticulata - N. (N.) simplex Zone (table 
8). On the basis of the two index fossils and the species Nanacythere (Do­
meria) firma, N. (D.) fissicosta, Trachycythere tubulosa tubulosa and T. 
tubulosa seratina the fauna can be referred to the upper part of the zone, 
and the sedimentary sequence represented by the core can be correlated with 
the uppermost Upper Pliensbachian. The overlying cuttings samples, up to 
the depth 684 m, contain the species Ogmoconchella adenticulata and 0. 
aequalis, so the section between this depth and the core must belong to 
the zone mentioned. The cuttings samples below the core are dominated 
by Ogmoconcha-species, but at 829 m the important species, Ogmocon­
chella danica, "O. mouhersensis" and Kinkelinella (Klinglerella) foveolata 
appear, so the section below 829 m must belong to the 0. danica Zone. 
The occurrence of K. ( K.) f oveolata indicates that the section 8 29-918 m 
can be correlated with Lower Pliensbachian. There is no indication of the 
presence of Upper Sinemurian. 

The Lower Jurassic series of the Fjerritslev No. 2 boring is represented 
by four cores, from three of which ostracods are recorded (cf. text-fig. 9). 
The upper core, 1561-1564 m, contains only three species: T. tubulosa 
tubulosa, Nanacythere ? sp. 4322 and Ostracod K Apostolescu, which is a 
fauna belonging to the 0. adenticulata - N. (N.) simplex Zone. The core 
2000-2004 m contains a more abundant fauna comprising Ogmocon­
chella danica and Progonoidea reticulata. This fauna is characteristic of the 
P. reticulata Subzone (see table 8). The core 2084-2087 ill has only 
yielded one species, Paradoxostoma ? pusillum, which is known from the 
0. aspinata Zone and the C. betzi - C. crassireticulata Zone. The content 
of ostracods in the cuttings samples is rather sparse, but it is sufficient, 
together with the faunas of the cores, to make the basis for a stratigraphical 
subdivision of the sedimentary sequence. No ostracods are found above the 
uppermost core, but species known both from the 0. adenticulata - N. 
(N.) simplex Zone and from the uppermost part of the 0. danica Zone are 
found below it. Ogmoconchella danica and "O. mouhersensis" are found at 
the depth 1793 m, so the boundary between these two zones may be placed 
at this depth. The 0. danica Zone comprises the core with the P. reticulata 
Subzone. Below this core at 2040 m typical representatives of the 0. aspi­
nata Zone are found: Ogmoconchella aspinata, Kinkelinella (Kling/ere/la) 
medioreticulata, Ogmoconcha hagenowi and Pseudomacrocypris subtriangu­
laris. The boundary between Lower Sinemurian and Upper Sinemurian 
cannot be placed exactly as the C. betzi - C. crassireticulata Zone is not 
indicated. On text-fig. 9 this boundary is tentatively given at the top of 
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the 0. aspinata Zone. It is probably too low in the section, but the correct 
level can hardly be far from this as the C. betzi - C. crassireticulata Zone 
is usually thin. The lower part of the section, 2040-2303 m, is therefore 
correlated with Hettangian and Lower Sinemurian; the section 1793-2040 m 
with Upper Sinemurian and Lower Pliensbachian; and finally 1561-1793 m 
with Upper Pliensbachian. 

The lower boundary of the Lower Jurassic is as mentioned not penetrat­
ed in Fjerritslev No. 1. In Fjerritslev No. 2 the location of this boundary is 
based on the lithology because of missing biostratigraphical indications. 
The upper boundary of the Lower Jurassic is more problematic, as discussed 
for other borings from this part of the basin and on p. 109. In Fjerritslev 
No. 1 it seems reasonable to the present author to place this boundary at 
the top of the Fjerritslev Formation if the section is correlated with Hald­
ager No. 1 by means of the electrical logs and the biostratigraphical data. 
In Fjerritslev No. 2 the upper part of the Fjerritslev Formation is extensive 
and resembles the corresponding part of the formation in Vedsted No. 1 
(cf. text-fig. 7). In the latter boring and in Haldager No. 1 an ostracod 
fauna is registered near the upper boundary of the Fjerritslev Formation 
which possibly indicates Aalenian or Bajocian. Based on a correlation with 
the Vedsted section the upper part of the Fjerritslev Formation in Fjerrit­
slev No. 2 is stratigraphically determined as Lower or Middle Jurassic. 
Finally it must be mentioned that 0. Bruun Christensen has found a few 
specimens referable to the genus Camptocythere in cuttings samples from 
this interval (personal communication). 

The Dansk Nords(/J J-1 boring 

The boring is located in the northern part of the Danish North Sea 
area, ea. 30 km north of Hanstholm in North Jylland. The coordinates 
of the position are 57° 25' 57" North and 08 ° 33' 06" East. The boring 
was drilled in the period 23rd Dec., 1969 to 14th Jan., 1970 by the Dansk 
Undergrunds Consortium company. 

The part of the section dealt with in the present paper is represented by 
cuttings samples taken every 20' or 10'. 

The shortened lithological description and the lithostratigraphical subdivision 
given below and on text-fig. 10 are based on an unpublished report by Finn 
Bertelsen, F. Nyhuus Kristoffersen, F. Lyngsie Jacobsen and Olaf Michelsen: 

Haldager Formation, 1054-1122 m: Light grey siltstone with subordinate 
beds of dark grey claystone. 
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Fjerritslev Formation, 1122-1697 m: 1122-1157 m: Grey and silty clay­
stone. 1157-1697 m: Claystone with changing contents of silt. The claystone 
is grey in the upper part, but darker in colour and shaly in the lower part. 
Pyrite and pyritized megafossils are common. In the sample intervals 4900' 
-5000' and 5250'-5290' beds of siltstone are a prominent feature. 

Gassum Formation, below 1697 m: Sandstone with angular to subangular 
grains, interbedded by clayey siltstone and by smaller layers of claystone. 

The stratigraphical subdivision presented below is based solely on the 
ostracod faunas. 

The 0. adenticulata - N. (N.) simplex Zone is represented in the 
interval 3920'-4420' by a fauna rich in species and specimens. The 
composition and the development of the fauna within the zone resembles 
that known from the R!i>nde and Gassum sections (see text-figs. 16 and 15). 
The interval must therefore comprise the entire zone and correspond to the 
entire Upper Pliensbachian. 

The 0. danica Zone is represented in the interval 4420'-5110' and a 
relatively abundant fauna is found in the upper part of the interval, where 
the occurrence of the G. apostolescui - K. (K.) foveolata Subzone can be 
demonstrated. The upper boundary of the zone is based on the uppermost 
occurrence of Polycope decorata, Polycope sp. 4181 and Kinkelinella 
(Klinglerella) cf. triebeli (which are the latest representatives of the subzonc 
in this section). The subzone is furthermore indicated by Kinkelinella 
(Klinglerella) foveolata and Nanacythere ? bachi. The other index fossil, 
Gramannella apostolescui, is only found in one sample from a deeper level 
of the section (probably due to cavings). The lower boundary of the sub­
zone can not be placed with certainty from the present material, which is 
possibly due to a very poor fauna found in the middle and lower parts 
of the 0. danica Zone. The samples from the lower part of the zone are 
mainly dominated by cavings, so a subdivision is not possible. However, the 
P. reticulata Subzone must be present as the index fossil is found in samples 
from the deeper part of the underlying 0. aspinata Zone. 

The interval 5110'-5690' is included under the 0. aspinata Zone. The 
ostracod content of the samples is small; only in the lower part of the 
interval is an abundant and typical 0. aspinata Assemblage recorded. The 
upper boundary of the zone is determined from a few poorly determinable 
specimens of the index fossil. As the samples do not contain other 
stratigraphical indications, and as the corresponding intervals in the Mors 
No. 1 and Fjerritslev No. 2 borings (text-figs. 11 and 9) are characterized 
by poor faunas, the interval of the present boring is considered to be 
included under the 0. aspinata Zone. 
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The above-described section, 4420'-5690', can be stratigraphically 
determined as Hettangian, Sinemurian and Lower Pliensbachian without 
pointing out the boundaries between the stages (see text-fig. 10). 

The lower boundary of the Lower Jurassic series is placed at 1697 m 
(5690') on the basis of the lithology. In the underlying sequence, 5690'-
6519', no fossils are found which are usable for a stratigraphical deter­
mination. By correlation with borings in North Jylland, e.g. Fjerritslev No. 
2, it seems natural to locate the Triassic-Jurassic boundary at the depth 
1697 m. The upper boundary of the Lower Jurassic series cannot be 
established on the basis of biostratigraphical conditions in this section. In 
accordance with the description of borings from North Jylland the upper­
most, non-fossiliferous section of the Fjerritslev Formation, 1122-1157 m, 
is referred to Lower or Middle Jurassic, and the Haldager Formation to 
Middle Jurassic. The section 1157-1697 m is referred to Lower Jurassic 
on the basis of the ostracod faunas. 

The Mars No. 1 boring 

The boring is briefly described and stratigraphically subdivided by Rasmus­
sen (1972). 

It was drilled in the period 13th Dec., 1966 to 21st Sept., 1967 in the 
northeastem part of the island of Mars by the Dansk Undergrunds Con­
sortium company. The coordinates of the position are 56° 54' 00" North 
and 08 ° 53' 05" East. 

The part of the section dealt with in the present paper is represented by 
cuttings samples taken every 10'. 

The shortened lithological description and lithostratigraphical subdivision 
below and on text-fig. 11 are based on the original descriptions worked 
out by T. Juul Hansen and F. Nyhuus Kristoffersen: 

Haldager Formation, above 2148 m: Alternating claystone and sandstone. 
Fjerritslev Formation, 2148-2713 m: Dark grey to dark brownish grey 

claystone, with subordinate beds of siltstone. 
Gassum Formation, below 2713 m: Alternating claystone and siltstone, 

with lignite and minor beds of limestone. 

The lithological description and the lithostratigraphical subdivision of the 
section may be correlated directly with the section of Fjerritslev No. 2. The 
upper part of the Fjerritslev Formation, dominated by claystone, and the 
characteristic change to the silty claystone in the middle of the formation, 
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distinctly marked on the electrical logs, are easily recognizable features 
in both of the sections mentioned (cf. text-figs. 9 and 11). Taken together 
with the biostratigraphical subdivis ion outlined below, the correlation with 
Fjerritslev No. 2 is very conspicuous. 

The sedimentary sequence represented by the samples is generally poor in 
fossils , and the ostracods are often badly preserved. 

The uppermost occurrence of Lower Jurassic ostracods is found at 7580'. 
The interval 7580'-8090' is covered by the 0. adenticulata - N. (N.) 
simplex Zone. The fauna is relatively poor, but includes both of the index 
fossils. A subdivision of the zone is not possible. However, on the basis of 
the ostracods it is assumed that the interval must be correlated with the 
entire Upper Pliensbachian. 

The interval 8090'-8540' comprises the 0. danica Zone. The index 
fossil is recorded for the first time at 8170', but the upper boundary is 
based on the uppermost occurrence of 0gmoconchella transversa. This 
species is characteristic both for the lower part of the overlying zone and 
the upper part of the present zone, but it seems in this part of the basin to 
be most common in the latter. The fauna of the O. danica Zone in this 
section is characterized by Kinkelinella (Klinglerella) foveolata and Pleuri-• 
fera harpa, both of which are recorded below 8220'. They indicate the 
presence of the G. apostolescui - K . (K.) foveolata Subzone. The upper 
boundary of the Lower Pliensbachian is placed at 8090' on the basis of the 
ostracod fauna, but the lower boundary cannot be established. However, it 
must be emphasized that the occurrence of Kinkelinella (Klinglerella) la­
queata, K. (K.) triebeli and K. (K.) multicostata deeper in the sequence 
make it probable that the lower part of the 0 . danica Zone comprises at 
least parts of the Upper Sinemurian. 

The top of the C. betzi - C. crassireticulata Zone is placed at 8540' 
on the basis of the first-named index fossil , but the lower boundary of the 
zone cannot be established. The series is extremely poor in ostracods and 
the representatives of the underlying 0. aspinata Zone are first recorded at 
8890'. This low ostracod content is a characteristic feature for this part of 
the Lower Jurassic series in the northern part of the basin, so the thickness 
of the C. betzi - C. crassireticulata Zone is probably given as too large 
on text-fig. 11. On the basis of the faunas , however, the interval 8540'-
8960' can be correlated with H ettangian and Lower Sinemurian. 

Due to the missing biostratigraphical indications, the Triassic-Jurassic 
boundary is placed at 2713 m (8960') on the basis of the lithology. The 
uppermost Triassic ostracods are recorded at the depth 9620' . The boundary 
between Lower and Middle Jurassic is determined lithologically by correla-
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tion with the Fjerritslev No. 2 boring, so that the Haldager Formation is 
referred to Middle Jurassic, the part of the Fjerritslev Formation containing 
ostracod faunas, 2295-2713 m, is referred to Lower Jurassic, and the 
upper part of the Fjerritslev Formation, 2148-2295 m, to Lower or 
Middle Jurassic. 

The Thisted No . 1 boring 

The boring is briefly described and stratigraphically subdivided by Ras­
mussen (1972). 

It was drilled in the period 1st Oct. to 11th Oct. , 1967 ea. 2 km west 
of Nors (Northwest Jylland) by the Dansk Undergrunds Consortium com­
pany. The coordinates of the position are 57 ° 01 ' 26" North and 08 ° 39' 
10" East. 

The part of the section dealt with in the present paper is represented by 
cuttings samples taken every 20' or 30'. 

The shortened lithological description and lithostratigraphical subdivision 
below and on text-fig. 12 are based on the original description worked out 
by Svend E. Henriksen: 

Haldager Formation, above 629 m: Siltstone, with intcrcalations of clay. 
Fjerritslev Formation, 629-735 m: Dark grey claystone, which in the 

upper part is shaly; with pyrite. 
Gassum Formation, below 735 m: Siltstone and sand. 

This series is easily subdivided into formations, partly from the description 
of the lithology and partly from the electrical logs. 

Uppermost in the Lower Jurassic series, in the interval 2145'-2210', only 
the species Ogmoconchella danica and Progonoidea reticulata are found, 
so the interval is referred to the lowermost O. danica Zone, to the P. re­
ticulata Subzone, and it is correlated with the lowermost Upper Sinemurian 
(Lias Beta-la). 

The determination of the interval 2210'-2235' to the C. betzi - C. cras­
sireticulata Zone is based on one specimen of the first-named index fossil; 
thus the location and the thickness of the zone must be taken with caution. 
The zone is tentatively located in this section because the index fossil is 
found between the sections of the over- and underlying zones. The boundary 
between Lower and Upper Sinemurian may be placed at the depth 2210'. 

The 0. aspinata Zone, 2235'-2470', is represented by a rich fauna. The 
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absence of the subgenus Nanacythere (Goniocythere) in the lowest part of 
the zone indicates a stratigraphical relationship with the Hettangian, whereas 
the rich fauna uppermost in the zone, including the mentioned subgenus, 
is the basis for correlation with the Lower Sinemurian. 

The Triassic-Jurassic boundary is placed at 2470' (735 m) on the basis 
of the lithology. The uppermost occurrence of Triassic ostracods is found at 
2830'. The upper boundary of the Lower Jurassic is nearly coincident with 
the upper occurrence of Lower Jurassic ostracods and is placed at the top 
of the Fjerritslev Formation. 

The Dansk Nords<j) F-1 boring 

The boring is located in the northern part of the Danish North Sea area. 
The coordinates of the position are 57° 02' 02" North and 06° 53 ' 46" 
East. It was drilled in the period 5th Oct. to 18th Oct., 1968 by the Dansk 
Undergrunds Consortium company. 

The part of the section dealt with in the present paper is represented by 
cuttings samples taken every 20' and 30', rarely every 10' . A few side wall 
samples were also taken (see text-fig. 13). 

The shortened lithological description and lithostratigraphical subdivision 
below and on text-fig. 13 are based on an unpublished report by Erik 
Stenestad: 

Haldager Formation, above 1761 m: Light coloured sandstone, with subordi­
nate beds of dark grey claystone. 

Fjerritslev Formation, 1761-2042 m: A uniform series of grey to dark 
grey claystone (shale), with thin layers of siltstone and with pyrite and clay­
ironstone concretions. 

Gassum Formation, below 2042 m: Greyish and reddish siltstone, with 
subord1nate beds of dark grey claystone. 

The uniform development of the Fjerritslev Formation, without any marked 
features on the electrical curves, cannot be correlated with the sections known 
from northern Jylland, whereas it resembles the section from N0vling No. 1, 
situated to the south in the basin (see text-figs. 13 and 18). 

The ostracod faunas from the Fjerritslev Formation are relatively rich and 
form a good basis for the stratigraphical subdivision. 

The section 5920'-6050' contains the uppermost occurrence of Lower 
Jurassic ostracods. The fauna is very poor in species and in specimens, and 
it mainly comprises species known from both the 0 . adenticulata - N. (N.) 
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simplex Zone and the G. apostolescui - K . (K.) foveolata Subzone. The 
finding of 0gmoconcha contractula within the section, 5920'-6050', and 
of 0gmoconchella adenticulata, in samples below it (probably due to cav­
ings), indicates the presence of the 0 . adenticulata - N. (N.) simplex 
Zone, so the interval 5920'-6050' is correlated with the Upper Pliens­
bachian. 

The 0. danica Zone is considered to include the interval 6050'-6610'. 
The upper part, the interval 6050'-6260', is referred to the G. apostolescui 
- K. (K.) foveolata Subzone on the basis of the occurrence of the species 
Nanacythere? bachi, Kinkelinella (Klinglerella) foveolata, Acrocythere 
oeresundensis and " 0gmoconchella mouhersensis". The species 0gmocon­
chella danica and Pleurifera harpa occur for the first time near the bottom 
of the subzone; Gramannella apostolescui is found immediately below the 
lower boundary of the subzone. The remaining and underlying part of the 
0 . danica Zone, 6260'-6610', contains a relatively poor fauna, which can 
not form a basis for a more detailed subdivision. The boundary towards 
the G. apostolescui - K. (K.) foveolata Subzone is determined on the basis 
of the first appearance of Progonoidea acuticostata. The P. reticulata Sub­
zone cannot be demonstrated with certainty, but the occurrence of Nana­
cythere (Goniocythere) circumcostata above the underlying C. betzi - C. 
crassireticulata Zone indicates the presence of this subzone. This evaluation 
is furthermore supported by the occurrence of Kinkelinella (Klinglerella) 
multicostata a little above the uppermost appearance of N. (G.) circum­
costata. It is therefore natural to refer the interval 6260'-6610' to Upper 
Sinemurian and to assume that the entire substage is present. The interval 
6050'-6260' can with certainty be referred to Lower Pliensbachian. 

The interval 6610'-6680' comprises the C. betzi - C. crassireticulata 
Zone, represented by the first-named index fossil only. 

The 0. aspinata Zone is present in the interval 6680'-6820' and the 
fauna includes the index fossil and Kinkelinella (Klinglerella) medioreticula­
ta and Nanacythere (Goniocythere) elegans as the most important species. 
The zone is thin and the occurrence of the latter species refers the zone to 
the Lower Sinemurian; thus the Hettangian is assumed not to be present 
within the interval. On the basis of the presence of the two latter zones the 
interval 6610'-6820' is referred to the Lower Sinemurian. 

The upper boundary of the Lower Jurassic is here placed on the basis 
of the lithology at the depth 1761 m (5896'), which is 80' above the 
uppermost occurrence of the Lower Jurassic ostracods. The light grey silt­
stone above 1761 m (5896') is referred to Middle Jurassic by correlation 
with borings in North Jylland. The lower boundary of the Lower Jurassic 
is also established from the lithology, and it is placed at the depth 2042 m 
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(6820'). The samples down to 7920' have been studied without recording 
any Triassic ostracods, but the sediments below the Lower Jurassic boundary 
are interpreted to belong to the Gassum Formation. 

The Dansk NordsrjJ K-1 boring 

The boring is located in the northern part of the Danish North Sea area, 
ea. 87 km west of Hanstholm, in North Jylland. The coordinates of the 
position are 57° 07' 48" North and 07° 09' 43" East. It was drilled in the 
period 21st Jan. to 7th Feb., 1970 by the Dansk Undergrunds Consortium 
company. 

The section dealt with in the present paper is represented by cuttings 
samples taken every 30', rarely every 20' . 

The lithological description and the lithostratigraphical subdivision given 
below and on the text-fig. 14 are based on an unpublished report by Finn 
Bertelsen, F. Nyhuus Kristoffersen, F. Lyngsie Jacobsen and Olaf Michelsen: 

Haldager Formation, 1371-1392 m: Sand of angular and subangular quartz 
grains, and siltstone with lignite and iron oxides. Lowest in the interval a 
few feet thick bed of dark grey claystone occurs. 

Fjerritslev Formation, 1392-1948 m: Claystone or shale, more or less 
silty, dark grey, with subordinate beds of siltstone. In the interval 5450'-
5460' glauconitic siltstone and sandstone occur. 

Gassum Formation, below 1948 m: Sandstone with gravel, with a coal 
bed at 6660'. 

The Fjerritslev Formation is rather uniformly developed, and the electrical 
logs do not show any of the characteristic features known from borings in 
North Jylland (see also Dansk Nords0 F-1, p. 62). 

The stratigraphical subdivision is based solely on the ostracod faunas, which 
in certain intervals are rich. 

The interval 4700'-5000' contains a fauna belonging to the 0. adenti­
culata - N. (N.) simplex Zone. The dominating species are 0gmoconcha 
amalthei amalthei and 0gmoconchella adenticulata, whereas the Nanacy­
there-species are not recorded. The interval may be correlated with Upper 
Pliensbachian without differentiation into subzones. 

The 0 . danica Zone, which is considered to comprise the interval 5000'-
5900', is in general poor in species and in specimens. The uppermost 200 
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feet of the zone contain a rather good fauna characteristic of the G. apo­
stolescui - K. (K.) foveolata Subzone. In the neighbouring boring, Dansk 
Nordsyj F-1, the lower boundary of this subzone is based on the species 
Progonoidea acuticostata. In the present boring this species is found together 
with Kinkelinella (Kling/ere/la) laqueata at 5510', in the section with the 
fauna poor in specimens, so it seems obvious that P. acuticostata occurs here 
as a caving. The lower boundary of the G. apostolescui - K. (K.) foveolata 
Subzone is therefore probably placed too low in the present section (see 
text-fig. 14). The interval 5000'-5900' may in its entirety be correlated with 
Upper Sinemurian and Lower Pliensbachian. 

The interval 5900'-5990' contains very few ostracods, among others 
Cristacythere betzi, and it is assumed to belong to the C. betzi - C. crassi­
reticulata Zone. As none of the species recorded from the samples imme­
diately above 5900' are stratigraphically significant, the boundary between 
Lower and Upper Sinemurian must be taken with caution. 

The 0. aspinata Zone comprises the interval 5990'-6515', and the rich 
fauna is characterized and dominated by the index fossil and by Ogmoconcha 
hagenowi. The boundary between Hettangian and Lower Sinemurian is 
determined with some uncertainty from the occurrence of Nanacythere (Go­
niocythere) elegans, N. (G.) paracostata and N. (G.) circumcostata (cf. 
text-fig. 14). 

The uppermost occurrence of Lower Jurassic ostracods is found imme­
diately below the Haldager Formation so the upper boundary of the Lower 
Jurassic is with confidence placed at 1392 m (4690'). The Haldager Forma­
tion is determined, by correlation with the borings in North Jylland, to 
Middle Jurassic. The lower boundary of Lower Jurassic is determined from 
the lithology and placed at 1948 m (6515'). The beds below this depth 
are referred to Triassic and the sediments are interpreted as belonging to the 
Gassum Formation. The samples down to the depth 7490' have been 
analysed without recording any Triassic ostracods. 

The Gas.sum No. 1 boring 

The boring is described by Gregersen & Sorgenfrei (1951), Nyjrvang (1957), 
Sorgenfrei & Buch (1964), and Larsen (1966); the lowermost interval of 
the Lower Jurassic series is described by Michelsen (1973b). 

The description of the lithology and the lithostratigraphical subdivision 
given below are in accordance with Sorgenfrei & Buch (1964) and Larsen 
(1966) respectively: 
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B(!Jrglum Formation, 1186-1198 m: Shale and sandy shale, dark grey to 
bluish grey. 

Fjerritslev Formation, 1198-1513 m: 1198-1303 m: Lias Delta. Shale, 
dark grey, with clay-ironstone concretions. 1303-1361 m: Lias Gamma. 
Shale, dark grey, with grey shaly sandstone in the lower part. 1361-1407 rn: 
Lias Beta. Shale, dark greenish grey, with clay-ironstone concretions. 1407-
1513 m: Lias Alpha. Shale, dark grey, locally with thin beds of grey sand­
stone. 

Gassum Formation, 1513-1642 m: Sand and sandstone, light grey, inter­
bedded with dark grey shale. 

The stratigraphical subdivision of the Fjerritslev Formation presented here 
is based upon Hans Frebold's examination of the megafossils and is 
used by Sorgenfrei & Buch (1964) and Larsen (1966). In his subdivision 
of the Lower Jurassic series Nyirvang (1957) places the Lias Beta-Gamma 
boundary 10 to 15 m higher in the section, between the cores 4400'-4417' 
and 4450-4466' (see text-fig. 15). 

The Lower Jurassic section is represented by several cores, of which nearly 
all contain ostracod faunas rich in species and in specimens (text-fig. 15 
and tables 3, 7, 11). As only very little material has been recorded from the 
cuttings samples, the boundaries between zones and stages will not be given 
with depth figures, but as located between two cores. 

All information concerning the species occurring, their range and dom­
inance within the cores are given in text-fig. 15 and in tables 3, 7, 11, so 
only the stratigraphical subdivision based on the ostracod assemblages and 
on the megafossils will be outlined below. 

Upper Pliensbachian corresponds to the 0. adenticulata - N. (N.) sim­
plex Zone, defined as the core interval 3967'-4230'. The finding of A. mar­
garitatus in the core 4080'-4092' and the underlying cores, and of P. spi­
natum in the core 4016' -4024' determines these intervals as Upper Pliens­
bachian. The section may therefore be subdivided into the two ammonite 
zones: the A. margaritatus Zone and the P. spinatum Zone. The ostracod 
fauna, too, shows a subdivision at the same level in the section, so the O. 
adenticulata - N. (N.) simplex Zone is composed of two subzones which 
correspond stratigraphically to the two ammonite zones (cf. p. 39). 

Upper Sinemurian and Lower Pliensbachian corresponds to the O. danica 
Zone, defined as the core interval 4265'-4570'. The stratigraphical deter­
mination is based on the ostracod faunas and is supported by the occurrence 
of P. planicosta in the core 4500'-4518' and of A. capricornus in the 
core 4300'-4310' . On the basis of the ostracod faunas the Upper Sinemurian 
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may possibly be subdivided parallel to the ammonite zones used in North 
Germany, whereas the Lower Pliensbachian remains undifferentiated (cf. 
p. 28). 

Hettangian and Lower Sinemurian, based on the O. aspinata Zone and 
the C. betzi - C. crassireticulata Zone, constitute the core interval 4599'-
4970'. The finding of Psiloceras sp. in the core 4950'-4970' and of S. an­
gulata in the cores 4800'-4820' and 4850'-4870' refer these parts of the 
section to Hettangian. The sequence in the core 4649 '-4668' is referred 
to Lower Sinemurian from the occurrence of 0 . sinemuriensis (0. inaequi­
valvis). On the basis of the ostracod fauna the Hettangian-Lower Sinemurian 
boundary is placed between 4768' and 4800', and the Lower-Upper Sine­
murian boundary between the depth 4570' and 4599' (cf. pp. 26 and 28). 

The present subdivision of the Lower Jurassic series differs from that 
given in Sorgenfrei & Buch (1964), but it conflicts with the stratigraphical 
data recovered by means of megafossil analyses only in the question con­
cerning the Lower-Upper Pliensbachian boundary. The first Amaltheids are 
found together with A. capricornus in the core 4300' -4310', so the upper 
boundary of Lias Gamma is placed about the depth 4300' by Hans Fre­
bold (cf. Nprvang, 1957). The ostracod fauna in the overlying core, 4265'-
4286', is poor in specimens and does not contain any certain indication of 
Lias Delta, but only indications of Lias Gamma are recorded (cf. p. 38). 
It is therefore assumed that this core must be included under the older 
substage, Lower Pliensbachian (Lias Gamma). The different evaluation of 
the stratigraphical level may be due to the poor ostracod fauna found in the 
core 4265'-4286'. On the other hand, it must be emphasized that none of 
the two ostracod species, Polycope cincinnata and Monoceratina amlingstadt­
ensis, have been found in Upper Pliensbachian in France or Germany. This 
argument may be rather weak, as the two species mentioned have only been 
recorded rarely, and future investigations may elucidate the problem more 
thoroughly. 

The former determination of the lower and upper boundaries of the 
Lower Jurassic, at 1198 m and 1513 m, are well-founded and are used here. 

The Rr/mde No. 1 boring 

This boring is thoroughly described in Rasmussen et al. (1971). The faunas 
and the lithology in the Lower Jurassic and the overlying and underlying 
series, are described by Bang (1971), Christensen (1971a and 1971b) and 
Michelsen (1971a). The detailed diagram in text-fig. 16 is shown here 
because this boring comprises the most comprehensive Lower Jurassic series 
in this part of the Danish Embayment. 
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The description of the lithology and the lithostratigraphical subdivision 
given below are in accordance with Rasmussen et al. (1971): 

? Haldager Formation, 2133-2188 m: Claystone, brown to brownish 
grey, alternating with siltstone, with lignite and plant remains. 

Fjerritslev Formation, 2188-2607 m: 2188-2249 m: Claystone, light grey 
and greenish grey. 2249-2448 m: Shale, dark grey to dark brownish grey, 
with clay-ironstone. 2448-2607 m: Shale as above, and with intercalations 
of light siltstone. 

Gassum Formation, 2607-2743 m: Siltstone, light grey and grey, inter­
bedded by claystone, dark grey and reddish brown. 

According to the above-mentioned authors the Triassic-] urassic boundary 
is coincident with the lower limit of the Fjerritslev Formation; and the 
Lower-Middle Jurassic boundary must be placed within the lower part of 
the Haldager Formation. 

The entire Lower Jurassic series is represented by cuttings samples taken 
every 10' and 15'. 

Nearly all the cuttings samples contain rather good ostracod faunas useful 
for the stratigraphical subdivision. 

Sample 7195'-7210' contains one larval shell of the species Kinkelinella 
(Kinkelinella) oblonga, which indicates the presence of Aalenian. Neither 
the underlying part of the Haldager Formation nor the greenish claystone 
in the Fjerritslev Formation has yielded other ostracods or foraminifera. In 
the samples 7330'-7345' and 8140'-8165' Finn Bertelsen (personal com­
munication) has found a few specimens of the megaspore Erlansonisporites 
excavatus Marcinkiewicz, 1962 (cf. Michelsen, 1971a). In Poland and East 
Germany this species is known from Lias Epsilon-Zeta (Rusbi.ilt & Petzka, 
1964). The upper part of the Fjerritslev Formation and the lowest part of 
the Haldager Formation may therefore be correlated with the Upper Lias. 

The uppermost occurrence of Ogmoconcha-species is found at 7390' 
and the interval 7390'-7885' is constituted by the 0. adenticulata - N. 
(N.) simplex Zone. As mentioned on p. 41, the zone in the present sec­
tion may be subdivided into three parts . The uppermost part is charac­
terized by a poor fauna in which the two most important species are Ogmo­
conchella adenticulata and Nanacythere (Domeria) fissicosta. A fauna of 
this character is not known in the Gassum section, and as the zone is thicker 
in the present boring, it seems possible that this upper part of the zone is 
not present in the Gassum section. The middle part of the zone in R!<)nde 
No. 1 is characterized by Nanacythere (Nanacythere) simplex, N. (Dome­
ria) firma and N. (D.) fissicosta and resembles the upper subzone in Gas-
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sum. The lower part of the zone in R0nde No. 1 is also typical and 
resembles the lower subzone with the occurrence of 0gmoconchella trans­
versa and Acrocythere tricostata. 

The interval 7885'-8230' contains a scattered but characteristic fauna 
belonging to the 0. danica Zone. The uppermost boundary of the zone is 
placed at the uppermost occurrence of Kinkelinella (Klinglerel/a) foveolata 
and " 0gmoconchella mouhersensis". The upper boundary may possibly be 
placed too low in the section as the species 0gmoconchella danica is found 
above the boundary. 0. danica also occurs above this boundary in the Gas­
sum section, so it is assumed that it is its occurrence together with the 
two other species which is a certain basis for the boundary. The fauna in 
the upper part of the 0 . danica Zone, in the interval 7885'-8050', permits 
the determination of the G. apostolescui - K. (K.) foveolata Subzone and 
the correlation of this interval with the Lower Pliensbachian. The lower 
part of the 0. danica Zone, 8050'-8230', can be correlated with the Upper 
Sinemurian. The occurrence of Kinkelinella (Klinglerella) variabilis indicates 
a possible occurrence of the uppermost Upper Sinemurian; and the oc­
currence of the species K. ( Klinglerella) laqueata and K. ( K.) triebeli may 
indicate the occurrence of the lower part of the substage (Lias Beta-1). 
The finding of Progonoidea reticulata in samples from a deeper level is 
interpreted as due to cavings, but shows that the P. reticu/ata Subzone must 
be present. 

The interval 8230'-8370' contains a poor fauna characterized by Crista­
cythere betzi. The interval is referred to the C. betzi - C. crassireticulata 
Zone and correlated with the uppermost Lower Sinemurian. 

The lower part of the Lower Jurassic series, 8370'-8590', is included 
under the 0. aspinata Zone, but the boundary between Hettangian and 
Lower Sinemurian cannot be established on the basis of the present material. 

The Triassic-Jurassic boundary is placed at 2607 m on the basis of the 
lithology. The Lower-Middle Jurassic boundary is referred to the top of 
the zone containing an indication of Aalenian, to 2168 m (7195'). The 
sample 7195'-7210' represents a thin zone of claystone and, in the 
author's opinion, shows an intercalation of the Fjerritslev Formation in the 
Haldager Formation (cf. Michelsen 1971a). Stratigraphically the lowest part 
of the Haldager Formation and the underlying greenish claystone is supposed 
to correspond to the Toarcian and Aalenian. 

The Vinding No. 1 boring 

The boring is described by N\?lrvang (1957), Sorgenfrei & Buch (1964), 
Larsen (1966) and in parts by Michelsen (1973b). 
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The description of the lithology and the lithostratigraphical subdivision 
given below and on text-fig. 17 are in accordance with Larsen (1966): 

Fjerritslev Formation, 1367-1580 m: 1367-1453 m: Claystone, sandy, 
greyish brown. 1453-1580 m: Shale, bluish grey to dark grey, with clay­
ironstone concretions. 

Vinding Formation, 1580-1720 m: Claystone, dark grey, with subordinate 
beds of fine sand, light grey. 

The uppermost part of the Fjerritslev Formation, 1367-1453 m, is ques­
tionably referred to Middle Jurassic, whereas the lower part, 1453-1580 m, 
is determined as Lower Jurassic. The Vinding Formation is based on fossils 
determined as Rhaetic (cf. Sorgenfrei & Buch, 1964 and Larsen, 1966). 

The Lower Jurassic series is represented by three cores, of which the 
lower two contain ostracod faunas (cf. text-fig. 17 and table 2). 

The upper of the two cores, 4993'-5007', contains an ostracod fauna 
relatively rich in species and belonging to the 0. aspinata Zone. The fauna 
is characterized by 0gmoconchella aspinata, Pseudomacrocypris subtriangu­
laris and 0gmoconcha hagenowi. The fauna of the lower core, 5156'-
5162', belongs to the same zone, but comprises only the first-named species 
and Kinkelinella (Klinglerella) medioreticulata. The relationship between 
the two faunas relative to their location in the sedimentary sequence corre­
sponds to the known features of the 0. aspinata Zone in Gassum and 
Rpdby, and it indicates a Hettangian age for the lower and a Lower Sine­
murian age for the upper core. 

The sedimentary sequence above these two cores may be stratigraphically 
subdivided by means of the cuttings samples. The interval 4805'-4840' 
contains a fauna characterized by 0gmoconchella danica and Kinkelinella 
(Klinglerella) bipartita, which refer the interval to the 0. danica Zone. The 
P. reticulata Subzone comprises the interval, 4840'-4890', and the fauna is 
characterized by 0gmoconchella danica and Progonoidea reticulata. The sec­
tion 4805'-4890' must be correlated with the Upper Sinemurian. The bio­
stratigraphical determination of the interval 4890'-4993' on the other hand 
is less certain as only three samples contain ostracods. Cristacythere betzi 
is found immediately below the upper boundary of the interval, so at least 
the upper part of the interval must be referred to the C. betzi - C. crassi­
reticulata Zone and correlated with the Lower Sinemurian. The lowest inter­
val, 4993'-5200', must on the basis of the fauna of the two cores and one 
cuttings sample be referred to the 0. aspinata Zone and correlated with the 
Lower Sinemurian and the Hettangian. 

The stratigraphical subdivision is supported by the megafossil analysis of 
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Hans Frebold (cf. Nyjrvang, 1957). In core 4782'-4788' the index fossil 
P. p/anicosta occurs with some doubt about the identification and in the 
core 4993'-5007' Arietites sp. occurs; S. angulata is found in a sample of 
unknown depth. 

There is thus a well-founded basis for correlating the series 4782'-4890' 
with the Upper Sinemurian, and 4890'-5200' with the Lower Sinemurian 
and Hettangian. The boundary between Hettangian and Sinemurian is as­
sumed to be located between the two cores: 4993'-5007' and 5156'-5162'. 

Nothing can be added regarding the determination of the upper boundary 
of the Lower Jurassic (1453 m) on the basis of the present material. The 
Triassic-Jurassic boundary, at 1580 m (5200'), is based partly on the 
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lithology and partly on the finding of A. contorta in the core 5353'-5360' 
(determined by Hans Frebold). 

The Vejrum No. 1 and Vemb No. 1 borings 

Cuttings samples and core samples from the neighbouring Vejrum No. I 
and Vemb No. 1 borings have been examined. The recorded faunas are 
generally sparse, but a broad evaluation of the biostratigraphical conditions 
is possible. The sedimentary sequences containing ostracod faunas are rc­
ferrable to the same zones as in Vinding No. 1. The section of Vemb No. 1 
must undoubtedly be referred to the 0. danica Zone and the 0. aspinata 
Zone, whereas only the latter zone is proved with certainty in the Vejrum 
section. 

The N</}vling No. 1 boring 

The boring is described by Rasmussen et al. (1973). The faunas and the 
lithology of the Lower Jurassic series and of the underlying and overlying 
sections are treated by Bang (1973), Christensen (1973a and 1973b) and 
Michelsen (1973a). 

The description of the lithology and the lithostratigraphical subdivision 
given below are in accordance with the above-mentioned authors: 

B~rglum Formation, 1486-1502 m: Claystone, partly silty, greyish black, 
with pyrite. 

Fjerritslev Formation, 1502-1840 m: Claystone, greyish black, with pyrite 
and clay-ironstone concretions, and with intercalations of siltstone in the 
upper and the lower parts. 

Vinding Formation, 1840-1989 m: Claystone, reddish brown, greyish 
brown and grey, interbedded by siltstone and limestone. 

The entire Fjerritslev Formation is correlated with the Lower Jurassic (Mi­
chelsen, 1973a); the Vinding Formation with the Rhaetic and the Keuper, 
and the B0rglum Formation with the Upper Jurassic (Christensen, 1973a 
and 1973b). 

The Lower Jurassic series is represented solely by cuttings samples taken 
every 15 ', 20' and 30'. Except for the uppermost 20 feet the entire series 
contains an abundant and well-preserved ostracod fauna. 

The interval 5010'-5120' is correlated with the lower part of the Upper 
Pliensbachian, corresponding to the A. margaritatus Zone. The recorded 
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ostracod fauna belongs to the 0. adenticulata - N. (N.) simplex Zone and 
is characterized by the species 0gmoconchella transversa, Acrocythere tri­
costata and Nanacythere (Nanacythere) simplex. 

The interval 5120'-5570' is referred to the 0. danica Zone, and the upper 
boundary is based on the occurrence of Monoceratina amlingstadtensis. From 
the occurrence of the index fossils the interval 5120'-5240' is separated as 
the G. apostolescui - K. (K.) foveolata Subzone and correlated with the 
Lower Pliensbachian. The underlying parts of the 0. danica Zone are cor­
related with the Upper Sinemurian; the lower boundary of the G. aposto­
lescui - K. (K.) foveolata Subzone, at 5240', is based on the uppermost 
occurrence of the species Kinkelinella (Klinglerella) variabilis and K. (K.) 
multicostata. The lowermost 30' of the 0. danica Zone is embraced by the 
P. reticulata Subzone, which is correlated with Lias Beta-la. 

The uppermost part of the Lower Sinemurian includes the C. betzi - C. 
crassireticulata Zone in the interval 5570'-5735' of the N!/lvling section. The 
fauna is relatively poor and is only characterized by the first-named index 
fossil. 

The interval 5735'-6080' contains a fauna rich in specimens and belong­
ing to the 0. aspinata Zone. The Hettangian-Sinemurian boundary cannot 
be located, but the presence of Lower Sinemurian can be established from 
the ostracod fauna. 

Both the upper and lower boundaries of the Lower Jurassic, at 1502 m 
and 1840 m respectively, are here given according to previous determina­
tions (Michelsen, 1973a). 

The Horsens No. 1 boring 

The boring is described by Sorgenfrei & Buch (1964) and Larsen (1966). 
The description of the lithology and the lithostratigraphy given below 

are in accordance with the above-mentioned authors: 

? Haldager Formation, 1220-1294 m: Sandstone and siltstone, pale green­
ish, glauconitic. 

Fjerritslev Formation, 1294-1569 m: 1294-1309 m: Sandstone and silt­
stone, pale greenish, glauconitic. 1309-1569 m: Shale, dark grey and greyish 
black, with dark brown beds; at the base with dark grey sandstone and silt­
stone. 

Gassum Formation, 1569-1603 m: Sandstone and siltstone, alternating 
with greyish black shale; lignite seams. 

The Triassic-Jurassic boundary is placed at the top of the Gassum For-
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mation, at 1569 m; whereas the boundary between the Lower and Middle 
Jurassic is located within the Fjerritslev Formation, at the mentioned litho­
logical break at 1309 m (cf. Sorgenfrei & Buch, 1964). 

The Lower Jurassic series is only represented by one core, 1449-1455 m 
(cf. text-fig. 19). The abundant ostracod fauna recorded from the core 
belongs to the 0. aspinata Zone and is the basis for correlating the interval 
with the Lower Sinemurian (cf. table 2). 

The cuttings samples contain abundant ostracod faunas, which can be used 
as basis for a stratigraphical subdivision of the sedimentary sequence. The 
highest occurrence of Lower Jurassic ostracods is found at 1318 m. The 
fauna recorded from the interval 1318-1343 m is rather poor in species, but 
belongs to the 0 . adenticulata - N. (N.) simplex Zone. It is characterized 
by the species Ogmoconcha amalthei amalthei, 0. contractula and Og­
moconchella sp. 4015, so the interval is assumed to correlate with the Upper 
Pliensbachian. 

The interval 1343-1414 m includes the 0. danica Zone and is correlated 
with the Upper Sinemurian and questionably with the Lower Pliensbacbian. 
Whether the G. apostolescui - K. (K.) foveolata Subzone is present or not 
can not be stated with certainty; the only representative of the subzone is 
the species Kinkelinella (Klinglerella) foveolata, found in a sample deeper 
in the section. The occurrence of the P. reticulata Subzone is, on the other 
hand, based on the index fossil recorded below the depth 1383 m. 

The first representatives of the 0. aspinata Zone are found below 1439 m. 
Above this depth occurs the species Ogmoconcha hagenowi, which elsewhere 
in the Danish Embayment is known from both the 0. aspinata Zone and 
the C. betzi - C. crassireticulata Zone; hence it is assumed that the bound­
ary between the Lower and Upper Sinemurian must be placed at 1414 m. 

The Triassic-Jurassic boundary, at 1569 m, is determined from the litho­
logy. The boundary between the Lower and Middle Jurassic was formerly 
located at 1309 m. There are no biostratigraphical indications around that 
depth, so it is decided to determine the boundary by lithological correlation 
with the R~nde section. The boundary is therefore tentatively located at 
the depth 1294 m. 

The R(j}dby Nos. 1 and 2 borings 

Both of the borings are described by Sorgenfrei & Buch ( I 964), whereas 
N~rvang (1957) and Larsen (1966) describe only the R~dby No. 1 boring. 
A revision of the stratigraphical subdivision of the Lower Jurassic series in 
the last-named boring is given by Bertelsen & Michelsen (1970), who refer 
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the entire section to the Hettangian and the Lower Sinemurian on the basis 
of the megaspore and ostracod assemblages. Michelsen (1973b) revises the 
lithological subdivision. The section is divided into an upper and a lower 
marine part, and a middle part dominated by delta-deposits, which is a 
subdivision corresponding also to the features of the environmental condi­
tions indicated by the ostracod and the holothurian faunas. 

Larsen (1966) includes the entire Lower Jurassic series under the Fjer­
ritslev Formation, which seems questionable to the present author. Only 
smaller parts of the upper and lower marine intervals are typical for this 
formation, whilst at least the middle deltaic series shows greater resemblance 
to the Ullerslev Formation. The lowermost part of the Lower Jurassic series 
in the neighbouring 0rslev No. 1 boring also shows features resembling the 
Ullerslev Formation. It seems therefore questionable whether the Fjerritslev 
Formation occurs in this part of the Danish Embayment at all. The Lower 
Jurassic series is clearly present, but the sedimentary sequence differs so 
much from that of North Jylland, that at most only small parts can be in­
cluded under the Fjerritslev Formation, whilst the other parts must be re­
ferred to the Ullerslev Formation or possibly to a new formation. 

On the basis of the analysis of the ostracod faunas it is concluded that 
the section from Rl<)dby No. 1 must be correlated with the Hettangian and 
the lower part of the Lower Sinemurian (cf. table 1). The boundary between 
the two stages is supposed to be placed within or at the top of the deltaic 
deposits. On account of the differences in the facies a direct comparison 
between Rl<)dby and Gassum is difficult. The upper marine series in Rl<)dby 
is characterized by the subgenus N. (Goniocythere), which is common 
and typical for that part of the 0. aspinata Zone in Gassum which includes 
beds with 0. sinemuriensis. It is therefore reasonable to conclude that this 
part of the series in Rl<)dby No. 1 must be correlated with the Lower Sine­
murian, whereas the lower marine series and possibly also the deltaic series 
are referrable to the Hettangian. 

The 0rslev No. I boring 

The boring is briefly described and the section is stratigraphically sub­
divided by Michelsen (1971b) and Rasmussen (1972). 

The boring is located east of Nykl<)bing on the island of Falster. The 
coordinates of the position are 54° 46' 55" North and 11 ° 59' 02" East. 
It was drilled in the period 31st Oct., 1967 to 9th Jan., 1968 by the Dansk 
Undergrunds Consortium company. 

The Lower Jurassic series and the sections above and below are described 
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lithologically and subdivided lithostratigraphically on the basis of the orig­
inal description worked out by Thomas Eriksen and Arne Dinesen. 

The ? Fjerritslev Formation, 451-619 m, is described in two intervals. 
The upper one, 451-519 m, consists of dark grey claystone with intercala­
tions of siltstone; the lower one, 519-619 m, of grey and brownish grey 
siltstone with plant remains and lignite. Above the formation is found reddish 
brown marl, and below is found greenish grey claystone with lignite. 

(In spite of the lithological break at 519 m which seems to be marked on the 
Schlumberger logs, the lithological features are not indicated correctly on these logs 
(cf. text-fig. 20). The source of error is thought to be that the casing is placed with 
the casing shoe at 516 m. The section of the curve measured through the casing is 
considered to be weakened relatively to that part measured below it.) 

The lithostratigraphical subdivision is questionable. Only the uppermost 
sedimentary sequence, 451-519 m, may be typical for the Fjerritslev Forma­
tion, whereas the lower one, which probably is a deltaic deposition, rather 
resembles the Ullerslev Formation. The entire Lower Jurassic series is pro­
visionally referred to the Fjerritslev Formation because the corresponding sec­
tion in the neighbouring R!lldby No. 1 boring has earlier been referred to 
that formation (cf. Larsen, 1966). As mentioned under the Ryidby Nos. 1 
and 2 borings, the lithostratigraphical subdivision there is not in accordance 
with the definition of the Fjerritslev Formation, and parts of the Lower 
Jurassic series are supposed to belong to the Ullerslev Formation or to a 
new formation. 

The marlstone overlying the ? Fjerritslev Formation in 0rslev can be 
classified with the R!lldby Formation. The beds below 619 mare assumed to 
belong to the Ullerslev Formation. 

The Lower Jurassic series is represented by cuttings samples taken every 
30', rarely every 10' and 20'. 

The occurrence of Progonoidea reticulata and Kinkelinella (Klinglerella) 
laqueata in the sample 1510'-1540' demonstrates the presence of the P. re­
ticulata Subzone, but the finding of Kinkelinella (Klinglerella) foveolata and 
K. (K.) triebeli in samples from a deeper level indicates that younger parts 
of the O. danica Zone are also present in the section. 

The samples just below 1540' comprise faunas poor in species. The in­
terval 1570'-1600' is taken to belong to the C. betzi - C. crassireticulata 
Zone, as the first-named index fossil is found in the sample. Therefore the 
Lower-Upper Sinernurian boundary is placed at 1570', and the interval 
1510'-1570' is referred to the Upper Sinemurian. 
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The interval 1600'-1720' contains a fauna relatively rich in species and 
belonging to the upper part of the 0 . aspinata Zone, the part which is cor­
related with the Lower Sinemurian. 

Neither ostracods nor foraminifera are recorded from the remaining lower 
part of the ? Fjerritslev Formation, 1720'-2050', which is supposed to be of 
deltaic origin. Finn Bertelsen (unpublished report) has analysed the mega­
spores from this and the underlying section. In agreement with his sub­
division of the R!1Sdby section (cf. Bertelsen, 1970) he places the Triassic­
Jurassic boundary at 2050', near the bottom of the siltstone series in 0r­
slev. Concordant with the stratigraphical determination based on the ostracod 
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faunas and the megaspore assemblages in the Ry;dby section the interval 
l 720'-2050' in 0rslev No. 1 is referred to Hettangian. 

Both the upper and the lower boundary of the Lower Jurassic in 0rslev 
No. 1 are well-documented. The lower boundary is proved by means of the 
megaspore assemblages and correlated with the Ry;dby section; the upper 
boundary is based on the ostracod fauna and on lithological correlation 
with the R y;dby section. 

The Slagelse No. 1 boring 

The boring is described by Larsen & Buch (1960) and Sorgenfrei & Buch 
(1964). 

The Lower Jurassic series is described as: 

971-997 m: Claystone, bluish grey. 
997-1022 m: Claystone, dark grey. 
1022-1169 m: Claystone, dark grey, with beds of siltstone. 

Above these series is fo und greyish green claystone referred to the Lower 
Cretaceous; and below is found grey and greenish grey claystone referred 
to the Rhaetic. 

The examined cuttings samples contain only few ostracods, and the faunas 
are only found in the intervals 987-1042 m and 1142-1152 m. 

The recorded ostracod faunas represent three zones. The 0. aspinata 
Zone, represented by the index fossil and Ogmoconcha hagenowi, is found 
in the lower of the two intervals. In the upper one the C. betzi - C. crassi­
reticulata Zone is represented by Cristacythere betzi, and the P. reticulata 
Subzone by the index fossil and the species Ogmoconchella danica and 
Kinkelinella (Klinglerella) triebeli. The boundary between the two latter 
zones can be established at 1012 m, whereas the O. aspinata Zone can not 
be delimited. 

On the basis of the ostracod faunas the Lower Jurassic section can be 
subdivided so the beds below 1012 m are correlated with the Hettan­
gian and the Lower Sinemurian, and the interval 987-1012 m with the Upper 
Sinemurian. The uppermost part of the Lower Jurassic series is not dated 
by biostratigraphical indications. It may possibly belong to Upper Sinc­
murian as Kinkelinella (Klinglerella) bipartita is found in samples from the 
P. reticulata Subzone. K. (K.) bipartita usually occurs in beds overlying the 
mentioned subzone, and its occurrence in the sample is therefore assumed 
to be due to caving. 
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The LawjJ No. 1 boring 

The boring is described by Dinesen (1960), Sorgenfrei & Buch (1964) 
and Larsen (1966). 

Below sandstone and claystone from the Lower Cretaceous, greenish grey 
claystone from the Lower Jurassic is found in the interval 2069-2290 m. The 
Rhaetic (?) deposits below 2290 m consist of greenish grey, brownish grey 
and greyish black claystone. 

The samples from three cores and from the cuttings samples have been 
examined, but the content of ostracods is very sparse. (A diagram showing 
the lithology and the location of the cores in the section is given by Larsen, 
1966, pl. XVI.) 

Only two species have been determined: Ogmoconchella danica in the 
cuttings sample 2207-2210 m and Cristacythere betzi in the cuttings sample 
2298-2301 m. These are only very poor biostratigraphical indications, but 
as both of the species are index fossils it is probable that the O. danica 
Zone and the C. betzi - C. crassireticulata Zone are present in the section. 
A stratigraphical subdivision cannot be given. 

The y)resund Nos. 2, 3, 8, 9, 10, 11, 12, 14 and 15 borings 

A shortened description of these borings, which is presented by Larsen 
(1966), is based on an originally unpublished report which was published 
two years later (Larsen et al. 1968). In the report, Gunnar Larsen de­
scribes the sediments and the geological features in the area; Ole Bruun 
Christensen works out the stratigraphical subdivision of the Pre-Quaternary 
deposits on the basis of the ostracods, Inger Bang bases the subdivision of 
the same deposits on the foraminifera, and Arne Buch treats the Quater­
nary foraminiferal faunas. 

The lithology of the 0resund sections is so complicated, in comparison 
with the lithology in the remaining parts of the Danish Embayment, that 
it is outside the scope of the present paper to describe it in detail; the 
reader is referred to the above-mentioned report and the very short descrip­
tion given on text-fig. 21. The outline of the stratigraphy given below will 
only contain an outline of the characteristics of the formations. 

The Hi:ilsingborg Formation is drilled into by the borings No. 13, 18 and 
19. They are not indicated on text-fig. 21, as no ostracods have as yet been 
found in the beds. On the basis of the characters of the sediments and 
their location relative to the fossiliferous beds of other borings, the Raising-
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borg Formation is referred to the Hettangian in accordance with Troedsson 
(1951) . 

The Doshult Formation, penetrated by the borings Nos. 8 and 9, is com­
posed of fine-grained to coarse-grained sandstone with smaller intercalations 
of claystone. The development of the lithology and the facies within the 
formation is characterized by Larsen (1968) as deltaic to littoral. Larsen 
describes the upper boundary of the formation as sharp, but intercalations 
of a greyish black claystone, like the claystone lowermost in the overlying 
Pankarp Formation, are common within the uppermost part of the present 
Formation. Larsen (1968) places the upper boundary of the Doshult For­
mation in boring No. 8 at 25.3 m and in boring No. 9 at 45.4 m. Within this 
formation ostracod faunas are only found in boring No. 8. The fauna belongs 
to the C. betzi - C. crassireticulata Zone, which is correlated with the Lower 
Sinemurian (text-fig. 21 and table 5). 

In his description of the Pankarp Clays Bolau (1959) mentions an under­
lying "Obergangsschichten" with a dark grey colour. In this bed the am­
monite M. cf. birchi is found so the bed is referred to the C. turneri Zone, 
which in the present paper is included under the Upper Sinemurian. This 
transitional bed is supposed to correspond to the lowermost dark grey 
claystone series in the Pankarp Formation sensu Larsen, 1968. However, 
this is included by Norling (1972) under the Doshult Formation, so that 
this formation includes the Lower-Upper Sinemurian boundary. As the defi­
nition of the boundary between the Doshult Formation and the Pankarp 
Formation given by Larsen (1968) is followed in the present paper, the 
chronostratigraphical boundary mentioned is located within the Pankarp 
Formation (and within the dark grey claystone). 

The Pankarp Formation defined in the (Z)resund sections is tri-partite. Lowest 
is found dark grey to greyish black claystone, in the middle reddish to 
brownish claystone and in the upper part greenish grey claystone. The upper­
most part of the formation is not completely covered by the borings, as 
there is a stratigraphical gap between boring No. 11 and No. 15 (cf. Larsen 
et al. 1968), but the uppermost part is thought to consist of alternating 
claystone, siltstone and sandstone of greenish and reddish colour with a few 
layers of coal. The formation is present in the borings Nos. 8, 9, 14, 10, 11 
and 15. With the exception of a small part of the uppermost section (beds 
with coal) the entire formation is marine (Larsen et al. 1968). 

The fossil content is generally limited to the greyish black series lowest 
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in the formation. Two ostracod zones are present. A thin zone lowest in 
boring No. 14 contains the C. betzi - C. crassireticulata Zone, which is 
also present lowest in the Pankarp Formation in the borings Nos. 8 and 9 
and in the uppermost part of the Doshult Formation in boring No. 8. The 
fauna is relatively abundant and is characterized by both the index fossils 
(cf. table 5). In the middle of the greyish black sequence is found the 
P. reticulata Subzone, which is the lowest part of the 0. danica Zone. 
The remaining parts of the formation belong to overlying parts of the 0. 
danica Zone. Except for a single occurrence of Kinkelinella (Klinglerella) 
multicostata in the otherwise non-fossiliferous series of boring No. 15 , 
ostracods are only found in a thin sequence just above the P. reticulata Sub­
zone. 

Stratigraphically the sedimentary sequence is therefore subdivided so that 
the lowermost part of the greyish black series in the Pankarp Formation 
together with the uppermost Doshult Formation is correlated with the Lower 
Sinemurian, whereas the remaining parts of the Pankarp Formation must 
be correlated with the Upper Sinemurian. The P. reticulata Subzone is 
correlated with Lias Beta-la. The overlying part of the greyish black 
claystone is referred to Lias Beta-lb on the basis of the occurrence of Kin­
kelinella (Klinglerella) triebeli, K. (K.) multicostata and K. (K.) bipartita . 
The occurrence of K. (K.) multicostata high in the formation in boring No. 
15 indicates the presence of Lias Beta-1 b or 2, but the relative position ()f 
this occurrence in the sedimentary sequence makes a determination as Lias 
Beta-2 the most probable. 

This interpretation of the stratigraphical conditions is in accordance with 
the biostratigraphical indications found by Reyment (1959 and 1969) and 
Norling (1972). The latter author placed the Lower-Upper Sinemurian 
boundary between the Doshult Formation and the Pankarp Formation. This 
was done because Norling referred the C. turneri Zone to the Lower Sine­
murian and because the boundary between the two formations was placed 
above the dark grey series, "Obergangsschichten" sensu Bolau, 1959. In the 
present paper the C. turneri Zone is referred to Upper Sinemurian (cf. p. 
16), and the dark grey claystone, which is supposed to correspond to the 
"Obergangsschichten", is placed lowermost in the Pankarp Formation (see 
above). The occurrence of the P. reticulata Subzone is in accordance with 
the indication of the C. turneri Zone within the "Obergangsschichten". The 
stratigraphical indication of Lias Beta-lb ( = the P. planicosta Subzone) 
above the P. reticulata Subzone in the 0resund sections also agrees with 
the results described by Reyment (1969). Finally it must be emphasized 
that the Lower-Upper Sinemurian boundary in the 0resund sections must 
be placed near the bottom of the Pankarp Formation (sensu Larsen, 1968). 
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The Kattlosa Formation, which is present in the borings Nos. 12 and 15, 
consists of marine, greyish and greenish sandstone and siltstone with sub­
ordinate beds of claystone. The lower boundary is placed at 76 m in boring 
No. 15 (cf. Larsen, 1968). The upper boundary of the formation is not 
present in the borings, as there is a stratigraphical gap between the borings 
Nos. 12 and 3. The boring No. 12 includes only the Kattlosa Formation. 

Only the upper part of the available part of the formation contains micro­
fossils. The ostracod fauna belongs to the uppermost part of the 0. danica 
Zone, including the G. apostolescui - K . (K.) foveolata Subzone (cf. table 
9). The beds just below the subzone mentioned contain a poor fauna, 
characterized by Kinkelinella (Klinglerella) variabilis and indicating the 
presence of the uppermost Upper Sinemurian, Lias Beta-3. The G. apo­
stolescui - K. (K.) foveolata Subzone, which is defined in the boring No. 
12, is represented by a fauna rich in species and in specimens. This 
change in the fauna, from the assemblage with K. (K.) variabilis to that 
with Gramannella apostolescui, is not coincident with a lithological change 
and is therefore not thought to be a change based on facies. The subzone 
mentioned is correlated with the Lower Pliensbachian (cf. p. 34). The 
boundary between Sinemurian and Pliensbachian has earlier been stated to 
be located within the Kattlosa Formation (cf. Troedsson, 1951 and Larsen 
et al. 1968). In the present paper it is exactly located in the 0resund series, 
by means of the ostracod faunas (cf. text-fig. 21). 

The Rydebiick Beds, as they are defined by Norling ( 1972), are represented 
in the borings Nos. 2 and 3. The deposits are only partially present since 
the series in the two borings are 32 and 36 m thick, and since there is 
thought to be an 85 m thick series between the two borings and a 50 m thick 
series below (cf. Larsen, 1968). The deposits in boring No. 3 are greyish 
silt of marine origin; in boring No. 2 the lower part consists of alternating 
greenish grey sand, silt and clay without marine indications, but the upper 
part of marine grey to black clay and silt. This latter part has been referred 
by Larsen (1968) to the Vilhelmsfalt Formation, whereas Norling (1972) 
correlates it with the Rydeback Beds in the Rydeback-Fortuna No. 4 boring. 

The beds in the 0resund No. 3 boring are highly fossiliferous and the 
ostracod fauna is rich in species and in specimens (cf. table 12). This 
fauna belongs to the 0. adenticulata - N. (N.) simplex Zone, and from the 
occurrence of the species Trachycythere tubulosa tubulosa, Nanacythere 
( Domeria) fissicosta and N . (D.) firma the sedimentary sequence of the 
boring is correlated with the upper part of the Upper Pliensbachian, probably 
With the P. spinatum Zone. 

As mentioned above, the lower part of boring No. 2 does not contain 
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marine fossils. The upper part comprises a poor and badly preserved ostracod 
fauna, which is of little stratigraphical significance. The occurrence 
of Kinkelinella (Kinkelinella) oblonga together with Pseudomacrocypris 
subaequabilis and Camptocythere praecox is the basis for correlating the sec­
tion with the Aalenian. This stratigraphical determination is supported by 
the occurrence of the foraminifera species Citharina clathrata ( = C. infra­
opalina in Bang, 1968). Norling finds this species in the upper part of the 
Rydeback Beds and the lowest part of the Eriksdal Beds. Tralau & Artursson 
(1972) have analyzed the pollen and spore floras of the section and deter­
mined the age as Bajocian/Bathonian. They emphasized four species of 
which one is only locally known. Other species are restricted to Lower 
Jurassic, whereas the main part of the species mentioned have a range com­
pr;sing at least Lower and Middle Jurassic. A correlation with Aalenian on 
the basis of the foraminiferal and the ostracod faunas is therefore con­
sidered as the most reasonable until further investigations can be done. 
The lower, non-fossiliferous part of the series in boring No. 2 may pre­
sumably be referred to the Toarcian or the Aalenian. 
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Environments and faunas 

Sediments 

The Lower Jurassic sedimentary sequence in the main part of the Danish 
Embayment is rather uniform and shows only small variations. The deposits 
are dominated by dark grey claystone or shale with a relatively high content 
of pyrite. A characteristic feature is the extensive transgression which has 
covered the entire basin. It began in the regional zone including Vinding, 
Slagelse (?) and R0dby (see Larsen, 1966 and Michelsen, 1970); it covered 
the main parts of the basin in the Hettangian, and in the Lower Sinemurian 
it reached the northeastern and eastern border zone including Skagen and 
0resund. 

In a few localities, e. g. Flyvbjerg, the sediments from the Hettangian are 
dominated by sand and silt containing lignite. They were deposited in an 
environment with a high energy level and possibly not under continuously 
marine conditions. The Lower Jurassic sedimentary sequence elsewhere in 
Jylland is dominated by dark grey shale or claystone deposited under con­
tinuously marine conditions. The energy level was low, and the high content 
of pyrite is considered to indicate reducing conditions in or above the sea­
bottom. The increased content of silt in the Pliensbachian sequence, in­
dicated by the electrical logs from the sections in North Jylland (cf. p. 107 
and pl. 42) may have been caused by a change in the erosion level of 
the rivers leading to an increased transportation of more coarse-grained sedi­
ments. The overlying, uppermost part of the Fjerritslev Formation is totally 
dominated by clay which is not known to contain fossils. The facies of this 
sequence is questionable. Occasional microfossils in the cuttings samples may 
possibly come from this sequence, and may then indicate a marine environ­
ment with conditions unfavourable for the benthonic fauna, corresponding 
to the conditions known from the "Posidonienschiefer". The predominantly 
greenish colour of the sediments may also direct attention to the predomi­
nantly limnic "Grune Series" in northern Germany (cf. Stoermer & Wien­
holz, 1965). The facies cannot be determined on the basis of the present 
material, however, but it must be stated that the series seems to be totally 
or nearly non-fossiliferous and that in the present author's opinion, it can 
probably be correlated with the German "Posidonienschiefer". 
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The analyses of the mineral content show only very small variations 
throughout the Lower Jurassic series (cf. Larsen, 1966). His diagram includ­
ing the Gassum section (Larsen, 1966, pl. XII) may be regarded as typical 
for that part of the basin. As it is the section best represented by cores, it 
will be used below together with the features of the ostracod fauna to describe 
the environmental conditions. Here it must be emphasized that only very 
small variations in the curves of the mineral content are seen. The carbonate 
content curve is uniform, showing figures always below 20 °/o, and rarely 
increasing above 10 °/o. The composition of the "light fraction" is totally 
dominated by the component "other aggregates", which is characterized as a 
very fine-grained, brownish substance with inclusions of quartz of silt-size, 
pyrite, and fragments of plant material. The groundmass consists of clay 
material. These fine-grained materials may have been strongly affected by 
weathering. Other important components of the "light fraction" are quartz 
and feldspar and plant-remains, which only occur in small amounts and 
in restricted intervals of the section. Of the components in the "heavy frac­
tion" may be mentioned pyrite, which is found in small amounts only, and 
often together with or a little higher in the section than the three last-named 
components of the "light fraction". The minor variation in the mineral com­
position is difficult to use for an evaluation of the environmental conditions, 
but when considered together with the faunas some trends of the develop­
ment can be described. 

The scattered information which can be gathered from the more northerly 
borings in Jylland show mainly the same trends, except that in some places 
quartz and feldspar are more prominent components, and that pyrite may be 
more dominant in the uppermost, greenish part of the Fjerritslev Formation. 

The section of the R0dby No. 1 boring is treated separately in Michelsen 
(1973b) and will only be commented on below, together with the basinal 
development in the Hettangian and the Lower Sinemurian. 

In the 0resund area the development of sediments is more varied and 
shows changes in the facies. The Halsingborg Formation is a predominantly 
non-marine, presumably estuarine deposit with sparsely occurring marine 
horizons (Larsen, 1966). The overlying Doshult Formation was deposited 
under marine conditions and contains rich marine faunas in the upper part. 
Both of the mentioned formations consist mainly of coarse-grained materials 
and must have been formed in an environment with a high energy level. 
The overlying Pankarp Formation consists mainly of claystone and clearly 
represents a change in the environmental conditions. Except fo r a few 
subordinate, coal-bearing bands in the uppermost part, the formation seems 
to be of marine origin (Larsen, 1966). The very fine-grained marine sedi­
ments indicate an environment with a low energy level and with restricted 
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oxygenation and water circulation (cf. Larsen, 1968). The dark grey and 
greyish black colour in the lowest part of the formation is supposed to be due 
to a considerable content of pyrite and organic material. The overlying red­
dish beds have been studied by Bolau (1954), who states that the red colour 
was created under oxidizing conditions preserved by rapid sedimentation 
in a reducing environment. The greenish colour in the series above is sup­
posed to be due to slower sedimentation of the same kind of sediments 
in an environment with the same conditions (Larsen, 1968). Except for the 
non-marine conditions in the upper part of the Pankarp Formation the 
environmental conditions seem to have been unchanged, marine and reduc­
ing, but the amount and character of material carried to the basin must have 
changed. The Kattlbsa Formation is dominated by sandstone and siltstone 
with subordinate beds of claystone with greyish colour. The fossil content 
shows that the beds are of marine origin, and the changing sandstone and 
claystone layers indicate an environment with changing energy level. The 
Rydeback Beds consist of silt and sand with smaller intercalations of clay. 
The part of the formation, which is present in 0resund No. 3, is of marine 
origin, whereas only the uppermost part in 0resund No. 2 can with certainty 
be determined as marine. These beds are known as a corresponding sedi­
mentary sequence in South Sweden, but here there is a scattered occur­
rence of variegated deposits and conglomerates. Changes in the environmental 
conditions are evident, and breaks in the sedimentation must be supposed. 

Faunas 

In connection with the examination of the ostracod faunas, the content of 
other fossils (foraminifera, molluscans, echinoderms and vertebrates) has 
been registered, but not quantitatively treated. The occurrence and character 
of these groups have only occasionally been mentioned in the present paper, 
because the sole purpose has been to describe the ostracod species and the 
biostratigraphical subdivision based on the ostracod faunas. 

Below will be outlined the features of the ostracod faunas. An evaluation 
of the environmental conditions and the factors affecting the faunas and 
species will be based on the faunistic features and trends of sedimentation. 
For this purpose the quantitatively treated samples are used. The variation 
in the calculated indices has been so considerable, even within short dis­
tances, that only the general trends are outlined. 

It must be emphasized that the main part of the core samples used are 
the same as used by Larsen (1966), and that they are here indicated with 
the same sample number as in his paper. 
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Diversity and density of the ostracod fauna 

A quantitative treatment of the faunas is necessary primarily for stratigraph­
ical determination, but also for an evaluation of the environmental con­
ditions. In tables 1-13 is given the composition of the ostracod faunas ex­
pressed as relative percentages, and the total number of individuals is 
presented. The number of individuals per 100 g sediment is calculated, and 
the diversity index is also included in the tables. When only few individ­
uals have been found in the samples, both the percentage composition 
and the number of individuals per 100 g sediment will of course be of 
a dubious character, but in order to present a uniform picture the small 
figures have also been calculated. 

The diversity formula used is the same as in Michelsen (1973b) 

Ln (n-1) JOO 
N (N-1) X 

n = number of individuals in each species 
N = total number of individuals in the sample 

which was introduced by Simpson, 1949 (cf. Pokorny, 1971). The formula 
is often used in its reverse form, but since in Michelsen (1973b) it has 
been applied as shown above the calculations in the present study have been 
carried out in the same way. Used in this way a large index will express 
low diversity and a small index high diversity of the fauna. 

With the purpose of evaluating the environmental conditions different 
kinds of diversity indices have often been used. Besides the index of Simp­
son, different other formulae comprising the ratio between the number of 
species and the total number of individuals, and the Fischer's a-index are 
used by several authors. These indices have recently been discussed by Mur­
ray (1968) and Surlyk (1972). The formula of Simpson is used in the 
present paper since it stresses the relative abundance of species and ex­
cludes species represented by only one individual. Furthermore, it seems 
reasonable to apply a formula usually used by colleagues studying the same 
group of fossils or faunas from the same stratigraphical level. The disad­
vantages of the different kinds of diversity indices are emphasized by Sur­
lyk (1972). Among others, he mentions the effect of the sample size. 
This factor affects most strongly the values calculated by the ratio between 
number of species and number of individuals. Some effect of this can also 
be seen in using Simpson's formula , but it seems to the present author to 
be a rather small one (cf. Murray, 1968, table 6). A more direct measure 
of the fauna is the number of species. This figure is possibly the most 
usable if the size of the sample is not too small, as the new species found by 
increasing the size of the fauna will be the rare species. Besides the div­
ersity index the number of species of the faunas dealt with in the present 

D .G.U. H. rk. nr. 104 89 



paper can be read from the tables 1-13. Plotted as a curve the number of 
species has shown to conform the curve of the individuals/ 100 g sediment 
in the Gassum section. 

The diversity index, as it is used in the present paper, is regarded as a 
supplement to the number of individuals/ 100 g sediment and the number 
of species. In evaluating the environmental factors affecting the faunas both 
of the mentioned figures are taken in consideration. It must be emphasized, 
that the exact size of the diversity index can not be used, neither in the 
individual samples nor in general in the section. The relative size of the 
index and the general trend of changes up through a section are the features 
which are considered to be valuable in evaluating the environmental con­
ditions. 

Pokorny (1971) calculated the diversity indices of Upper Cretaceous 
faunal successions and tried to find connections between the size of the 
indices and the environmental conditions. It was thought that a large hydro­
dynamic activity in the basin and increased amount of material transported 
by the rivers should yield more favourable conditions and therefore a larger 
faunal diversity. Pokorny examined sections situated marginally and centrally 
in the basin and got opposite figures from the two parts. He concluded that 
trends in the development of the indices also depend on the bathymetrical 
conditions. 

The observations on the diversity within the Danish Embayment are very 
scattered. The few cores drilled yield only sparse possibilities for quantitative 
evaluation of the fauna. The Gassum section is the only one whose cores 
represent the Lower Jurassic series as a whole, though not with a continuous 
series of cores. In text-fig. 22 the diversity indices are plotted together 
with the calculated figures of the number of individuals per 100 g sediment 
relative to the section of Gassum No. 1 (see also tables 3, 7 and 11). In 
cores represented by several calculations of the index it is seen that the size 
of the index may vary rather much within small vertical distances, so for 
the cores represented by only one calculation, this must be treated with cau­
tion. However, the trend of the development in the size of this index may 
be used. 

In the 0. aspinata Zone there is an increasing faunal diversity and an 
increasing number of individuals present in the fauna. We know that, dur­
ing the corresponding period, the transgression progressed from the south 
and the southwest, and reached the northeastern border zone of the basin 
in the uppermost part of the zone or in the overlying C. betzi - C. crassi­
reticulata Zone (cf. pp. 8, 104). Within the present interval in Gassum there 
is only very little correspondence found in the mineral content (see Lar­
sen 1966, pl. XII). In the "light fraction" the proportion of the quartz-feld-
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spar group increases generally. The amount of pyrite is variable, but it is 
relatively high. The curve of the quartz/feldspar ratio is parallel to the curve 
of the diversity index, and it indicates a decrease in the quartz content. The 
only other section represented by a continuous core series in the 0. aspinata 
Zone is found in Rpdby No. 1, where a corresponding development in the 
fauna is found. However, the middle part of that section differs slightly 
because of a different facies, which is dominated by deltaic deposits (Mi­
chelsen, 1973b). 

The development in the diversity of the ostracod fauna in Gassum may 
be due either to development in the environmental conditions or solely to 
evolution dependent on time. The corresponding development of the faunas 
in Gassum and Rpdby, in spite of the different environmental conditions, 
indicates that evolution dependent on time is the main factor affecting the 
faunal features within the present zone. The similarity to the development 
of the fauna in South Germany also supports this assumption (cf. Drexler, 
1958). On the other hand, the relative size of the fauna seems to be affected 
by the environmental conditions, as the figures for the number of individuals 
per 100 g sediment are quite different in the Gassum and Rpdby sections. 
The largest number of ostracods in the Rpdby section is found within the 
deltaic series in interbedded sediments indicating an environment with a 
low energy level. The diversity of the fauna also seems to be affected in 
these beds (Michelsen 1973b, text-fig. 2). It is assumed that the food supply 
has been rather high in such an environment, and that the food supply has 
also been increasing under the transgressive phase represented in the Gas­
sum section. 

The C. betzi - C. crassireticulata Zone, which is the oldest one represented 
in the 0resund area, shows quite different faunal features. The diversity 
index is high, both in the Gassum section and in the 0resund sectiom. 
The fauna found in the 0resund sections is a little richer in species, but 
does not differ considerably from the fauna in the Gassum section (cf. 
tables 3 and 5). The number of individuals found is low in both localities . 
The mineral content is different in the two sections, as the sediments 
in the 0resund section contain a considerable amount of the quartz­
feldspar group which is absent in the Gassum section. Small amounts of 
pyrite occur at both localities. The sediments in the 0resund area further­
more contain some plant-remains indicating a more marginal position. The 
level of energy in the environment must be regarded as relatively low, also 
in the 0resund area where the sedimentary sequence succeeds the sandy 
sediments of the Di:ishult Formation. Whether the change in the environ­
mental conditions, relative to those in the 0. aspinata Zone and indicated by 
both the fauna and the sediments, is due to an alteration in the trans-
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gressive process or in the climate alone can not be stated. The sedimento­
logical indication of an environment with restricted water circulation and a 
decrease in the amount of coarse material transported by the rivers is 
evident. The occurrence of the index fossil Cristacythere betzi between the 
0. aspinata Zone and the P. reticulata Subzone is natural compared with the 
biostratigraphical conditions known from Germany. Therefore the sudden 
change in the diversity and density of the fauna must be explained by 
environmental factors and not by a time-dependent development. A stag­
nation in the transgressive process succeeded by a decrease in the food 
supply is a possible explanation. 

The 0. danica Zone comprises such varying relationships in the faunas 
that it will be treated according to the biostratigraphical tripartite division 
outlined above. The figures for the fauna in the P. reticulata Subzone show 
considerable variation, but generally compare with those in the C. betzi - C. 
crassireticulata Zone (cf. text-fig. 22). There is a tendency to a greater 
faunal diversity both in the Gassum section and the 0resund area (cf. 
tables 5-7). The mineral content in the sediments from Gass um is very 
close to that of the zone below, and there is a greater similarity in the 
lithology of the Gassum section and the 0resund sections in the present 
zone (cf. Larsen, 1966, pls. XII and XVII). It must therefore be assumed 
that the environmental conditions are very similar to those mentioned above 
for the C. betzi - C. crassireticulata Zone. 

In the middle subzone of the 0. danica Zone there is an evident dif­
ference between the two areas. In the 0resund area only the lower and 
uppermost parts are fossiliferous, whereas the reddish and greenish series 
in the Pankarp Formation is non-fossiliferous. This latter sedimentary se­
quence is supposed to be built up under marine conditions, but in an 
environment with restricted water circulation (Larsen, 1968). The rate of 
sedimentation is assumed to be high in the reddish series and low in the 
greenish one (see p. 88) . Except for an abundant fauna in the lowest part 
of this middle subzone in the Gassum section, the faunas found there are 
rather poor in species and especially in individuals. As far as this middle 
subzone of the 0. danica Zone is known from the cuttings samples it is a 
general feature that the fauna is very poor and that the recorded specimens 
are badly preserved. 

A striking feature of the Gassum section is that the interval correlated 
with the P. planicosta Subzone is rich in individuals and that the faunal 
diversity is rather high compared with the overlying interval. The mineral 
content shows a variation corresponding to the curves on text-fig. 22. The 
proportions of the quartz-feldspar group and of pyrite are relatively high and 
the quartz/feldspar ratio is low lowermost in this middle subzone. There 
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thus seems to be a correspondence between the mineral content and the 
features of the fauna lowermost in the middle subzone resembling that 
demonstrated in the 0. aspinata Zone. If the model outlined for the en­
vironmental conditions in the latter zone is valid, a progressive transgression 
and a high food supply must be assumed just above the P. reticulata 
Subzone, succeeded by stagnation in hydrodynamic activity upwards ap­
proaching the G. apostolescui - K. (K.) foveolata Subzone. 

The variegated sequence in the Pankarp Formation is considered to have 
been deposited at a high rate of sedin1entation and in a reducing environ­
ment. The sediments are non-fossiliferous. The corresponding series in the 
Gassum section, the upper part of the middle subzone of the 0. danica 
Zone, contains very poor ostracod faunas. The content of the quartz-feldspar 
group in the sediments is small. The factors of importance may be the 
reducing conditions, the high sedimentation rate and the low energy level. 
The faunas recorded from sections with a considerable thickness are general­
ly poor (cf. p. 96 and text-fig. 23). 

The uppermost subzone of the 0. danica Zone, the G. apostolescui -
K. ( K.) foveolata Subzone, shows conditions quite different from those 
mentioned for the beds just below. The diversity of the faunas and the 
number of individuals per 100 g sedin1ent is higher (cf. text-fig. 22). In 
the 0resund area the fauna! diversity has increased markedly and the 
number of individuals is extremely high (cf. table 9). The mineral content 
of the sedin1ents in Gassum is characterized by a relatively large proportion 
of the quartz-feldspar group in the "light fraction". In the 0resund area the 
proportion of this group is considerable, and pyrite is markedly common 
in the lowest part of the subzone. In both areas the quartz/feldspar ratio 
seems to increase (cf. Larsen, 1966, pls. XII and XVII). This subzone is 
known in ccre samples from North Jylland (B0rglum No. 1) where both 
the litho-facies and the bio-facies resemble those of the 0resund area (cf. 
table 10). It is obvious that the environmental conditions have changed at 
the transition to this subzone. More coarse-grained materials are trans­
ported into the basin, and the decrease of pyrite upwards within the zone in 
both the Gassum and 0resund sections indicate an increase in the water 
circulation . These features are assumed to represent a transgression. The 
most extensive marine beds in Bornholm have been referred to Lower 
Pliensbachian (Malling, 1914 and 1920, and Rosenkrantz, 1939). Though 
the transgression in the Bornholm area may possibly be due to local 
tectonic activity, it is remarkable that it is contemporaneous with the change 
in the environmental conditions in other parts of the basin. It therefore 
seems most likely to the present author that a transgressive phase has in­
fluenced the environment in the entire basin . 
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There are only a few notable features to emphasize concerning the con­
ditions in the 0. adenticulata - N . (N.) simplex Zone. The number of 
individuals per 100 g sediment generally increases upwards in the zone. In 
the 0resund section, which is referred to the upper part of the zone, this 
figure is also rather high. The faunal diversity is also rather high in all the 
sections comprising the zone (cf. tables 8 and 10-13). The sediments 
are generally more fine-grained than in the subzone below, but do not show 
any other remarkable features. The relatively small proportion of pyrite in 
the sediments may indicate the continuation of an environment with a 
relatively good water circulation. However, it is remarkable that the shells 
found in this zone, especially in the upper part of the zone in Gassum, are 
usually brownish and that the shell-surface is more or less covered by small 
crystals of pyrite (see p. 101). This kind of pyri tization is assumed to have 
taken place shortly after death, when the shells were buried by sediment in 
an environment with reduc ing conditions (cf. Herrig, 1969a and Oertli, 
1971 ). 

The number of observations and the number of quantitative calculations on 
the faunas is relatively small compared with the time interval and the 
thickness of the sedimentary sequence in question. However, some general 
features and trends can be seen in the development of the faunas. An in­
crease in the diversity of the fauna and in the number of individuals is 
characteristic in certain sections, both in the marginal and the more central 
part of the basin. Combined with the development of sedimentation and 
evidence of transgressive processes it is likely that this development of 
faunal conditions was affected by the transgressive process and the con­
sequent increase in the food supply. The increase in the diversity of the 
fauna and in the number of individuals within the 0. aspinata Zone and 
the G. apostolescui - K. (K.) foveolata Subzone is contemporaneous with 
known transgressions in parts of the Danish Embayment. The change in 
the faunal conditions in the beds just above the P. reticulata Subzone does 
not have any counterpart in known regression-transgression oscillations. 
The only evidence is the change in the mineral content which is similar 
to that demonstrated in the G. apostolescui - K. (K.) foveolata Subzon~. 
The opposite trend in the fauna! conditions shown for the C. betzi - C. 
crassireticulata Zone, and partly for the P. reticulata Subzone, is contem­
poraneous with the oldest ostracod faunas recorded from the 0resund area, 
but not with the very beginning of the transgression, since marine fossils 
are abundant in the Doshult Formation below. The fauna! conditions arc 
contemporaneous with lithological evidence of a decrease in the hydro­
dynamic activity. 
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It must therefore be concluded that an increase in the diversity of the 
fauna and in the relative number of individuals was affected mainly by an 
increase in hydrodynamic activity succeeded by an increase in food supply, 
which is probably due to a transgression or to the climate, or both. It must 
be borne in mind that the present material is somewhat sparse, so the model 
outlined here should only be regarded as indicating the trend which can 
be seen in the environmental conditions within the Danish Embayment. 
Though the present model differs from that given by Pokorny (1971) it is 
hoped that it supplements the examination of the most important factors in 
question. Finally, it is likely that Gassum and 0resund are situated within 
one bathymetrical zone according to Pokorny. 

In addition to the studies on the diversity of the faunas, an attempt has been 
made to count the number of new species introduced and to figure this in 
cumulative curves for some of the sections (cf. text-fig. 23). As most of the 
information comes from qualitatively treated cuttings samples it has been 
necessary to count the number of species in reverse, e.g. from the upper 
part of the sections downwards. However, the main trends of the faunas 
will still be marked in such a way that the sharpest bends on the curves 
represent considerable changes in the fauna. This is seen in the curve for 
the Gassum section (cf. text-figs. 15 and 23). 

The curves in the text-fig. 23 clearly show changes in the faunas in the 
upper part of the 0. aspinata Zone, in the middle part of the 0. danica 
Zone and in the G. apostolescui - K. (K.) foveolata Subzone. A weak 
inflection is seen in the 0. adenticulata - N. (N.) simplex Zone. These 
changes in the faunas are contemporaneous with the changes in the faunas 
demonstrated by the quantitative methods described above. The reason for 
using this qualitative method is that most of the samples originating from 
deep test borings will usually be cuttings samples. It is therefore necessary 
to work out a usable method for demonstrating changes in the environmen­
tal conditions in qualitative material. It is presented here to support the 
trends shown in the relatively sparse quantitative material. 

Another feature of the environmental conditions shown by the cumulative 
curves (text-fig. 23) is the difference between different parts of the basin. 
The area around Ryjnde, Gassum and Nyjvling indicates conditions favour­
able for the benthonic fauna, whereas the conditions in the Mors locality 
have been less favourable. If the faunal conditions in N0vling and Mors 
are compared , considerable differences are obvious. Though the sample 
interval in Mors is 10' and in Nyjvling 30', the number of species introduced 
in the N0vling section is appreciably larger than that in the Mors section. 
The knowledge of the faunas in the neighbouring boring, Fjerritslev No. 1, 
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supports this indication of the regional difference. The borings in the North 
Sea show the same features. Dansk Nords!ll J-1 resembles Mors No. 1, 
whereas Dansk Nords!ll F-1 and K-1 more are like R!llnde No. l. Even 
Dansk Nordsyj K-1, which is represented by an extensive sedimentary 
sequence and which may resemble Dansk Nords!ll J-1 in some ways, shows 
the characteristic increase in the number of species uppermost in the 0 . da­
nica Zone and in the 0. aspinata Zone known from R!llnde No. 1 and N!llv­
ling No. l. There is a striking difference between the central part of the 
basin and the more marginal part. The influence of the bathymetrical 
conditions may also be demonstrated on a small scale by the closely locat~d 
borings Dansk Nords!ll F-1 and K-1 (see text-fig. 23). The number of 
species recorded compared with the thickness of the sedimentary sequences 
is larger in the former boring than in the latter one. 

In the faunas known from the cores from the older borings further 
north in Jylland there seems to be the same tendency of more abundant 
faunas than in the Fjerritslev-Mors area. The faunas from the G. apo­
stolescui - K . (K.) foveolata Subzone (B!llrglum No. 1) and from the 
0. adenticulata - N. (N.) simplex Zone (Flyvbjerg No. l) are abundant 
in the same way as those from the 0resund sections (cf. tables 9, 10, 12 
and 13). 

The sizes of the faunas indicate differing environmental conditions in the 
central part of the basin, around the localities Mors and Fjerritslev. Ac-
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cording to Larsen (1966) these localities are situated in a tectonically deter­
mined zone of subsidence, which ran along the length of the basin from 
the Fjerritslev area over the 0resund to Bornholm. Though the borings are 
located on local structures, as illustrated by the differences in the thickness 
of the sections in Fjerritslev Nos. 1 and 2, there are indisputable differences 
in the environmental conditions as indicated by the cumulative curves on 
text-fig. 23. The primary controlling factor is assumed to be the bathymetric 
conditions. The high sedimentation rate, which is a prerequisite for the 
extensive sedimentary series in Mors No. l , Fjerritslev No. 2, Dansk Nords0 
J- 1 and K-1 may also have been an important factor. 

Valve/carapace index 

The ratio between intact carapaces and single valves has been shown to be 
useful for the interpretation of the environmental conditions (cf. Kilenyi, 
1969 and 1971, Oertli, 1971 and Michelsen , 1973b). A relatively large 
proportion of single valves is considered to be due to post-mortem trans­
portation, and an increase in the valve/carapace ratio has been demonstrated 
to correspond to the character of the sediments. The disarticulation is 
furthermore stated to be an individual characteristic of each species (Kilenyi , 
1971 and Michelsen, 1973b). In the Lower Jurassic faunas it has been 
demonstrated that Ogmoconchella aspinata is affected by the disarticulating 
factor, whereas Kinkelinella (Klinglerella) medioreticulata is usually found 
as single valves and Pseudomacrocypris subtriangularis as closed carapaces 
(Michelsen, 1973b). 

Another factor considered to affect the degree of disarticulation is the 
rate of sedimentation. Oertli (1971) found the importance of this factor 
confirmed by investigations of the Aptian faunas in the Paris Basin and by 
Pokorny's studies in the Cretaceous sedimentary basin in Bohemia. The 
theory is furthermore supported by the post-mortem development of ostra­
cod shells observed in an aquarium. The present investigations do not 
confirm this theory unequivocally (see below, and Michelsen, 1973b). 

Finally it must be mentioned that preparation of samples may modify the 
ratio between valves and carapaces . 

For calculation of this proportion , the formula presented in Michelsen 
(1973b) is used: 

valve 
valve + carapace 

This formula gives the ratio between the numbers of individuals found as 
single valves and the total number of individuals of the species in question . 
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As earlier investigations have shown that Ogmoconchella aspinata shows a 
degree of disarticulation useful for describing environmental features, 
species of the genera Ogmoconcha and Ogmoconchella have been chosen 
for the studies of the entire Lower Jurassic section. The figures of the ratio 
given below are from the quantitatively treated samples (cf. tables 1-13). 

The 0. adenticulata - N. (N .) simplex Zone: 

Boring 

BS<)rglum I 

Fjerritslev I 

Flyvbjerg 

Gassum 

Haldage r 

0resund 3 

Sample No. 

13 
4 
6 

18 
19 
7 
8 
9 

10 
11 
15 
16 
62 
64 

315 
329 
343 
366 

0. a. a111a/1l1ei 

0.33 
1.00 

0.76 
0.76 
0.00 
0.60 

0.33 
0.25 

0.38 
0.00 
0.65 
0.83 
0.84 
1.00 

The C. apos10/esc11i - K. (K.) fo,·eolata S11bzo11e: 

Boring Sample No. 0. a. amalthei 

BS<)rglum 14 0.14 
15A 0.38 

0resund 12 1399 0.44 
1401 
1403 1.00 
1406 0.89 
1420 
1424 0.33 
1437A 

0resund 15 1818 0.40 
1824 0.10 
1828 
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0. adenticulata 

0.67 
0.67 
1.00 

0 .88 
0 .50 
0.43 
0.50 
0.00 

0.15 
000 

0.63 
0.33 

0.60 

0. danica " O. mouhersensis" 

0.20 0.22 
0.40 0.28 
0.71 
1.00 
1.00 
0.86 0 .75 
1.00 

0.76 
0.30 
0.41 
1.00 
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Th e 0. danica Zone (excl. the G . apos10/esc11i - K . (K.) fo veolata Subz .): 

Boring 

Fjerritslev 2 

Gassum 

0resund 11 
0resund 14 

Sample No. 

24A 
258 
31 
32 
33 
39A 
41 
418 
42 
42A 
43 
43A 

1365 
169 l 
1761 

Th e 0. aspinata Zon e: 

Boring Sample No. 

Gassum 1 47 
53 
58 
59 
60 

Horsens 2 
3 
4 

0. danica " 0 . mouhersensis" 

0.00 
0.04 
0.00 0.00 
0.00 
0.00 
0.48 0.67 
0.00 
0.21 
0.15 
0.02 
0.18 
0.07 
0.00 
0.17 
0.05 

0. hagenowi 

l.00 
0.00 
0.00 
0.07 
0.11 
0.00 
0.06 
0.00 

(The figures of the ratio for 0gmoconchella aspinata can be found in 
Michelsen, 1973b, and those calculated from the entire Gassum section 
are plotted in text-fig. 22). 

The features of the 0 . aspinata Zone have been described earlier (Mi­
chelsen, 1973b), and the calculations for 0gmoconcha hagenowi given above 
fit with that description. The valve/carapace ratio is generally a little lower 
than in the 0. adenticulata - N. (N.) simplex Zone, whereas the differ­
ences in the mineral content are inconsiderable. In the Gassum section the 
higher relative proportion of the quartz-feldspar group in the 0. aspinata 
Zone must be noticed. Concerning the differences in facies between Gassum 
and R!,:\dby reference must be made to Michelsen (1973b). 
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The majority of individuals in the G. apostolescui - K. (K.) foveolata 
Subzone are found to be disarticulated. Unfortunately nearly all the data 
available in this subzone comes from the 0resund area. In comparison 
with the sediments above and below it must be emphasized that the grain­
size is relatively large in this subzone. Furthermore it is assumed that the 
thickness of the sequence in the 0resund area is the same as or greater 
than in other parts of the basin. 

The general feature of the underlying parts of the 0. danica Zone is the 
predominance of closed carapaces; the corresponding sediments are very 
fine-grained. The three samples from Gassum, sample Nos. 31, 32 and 33, 
are from a sequence which is considered contemporaneous with the reddish 
and greenish series of the Pankarp Formation. 

The relative proportion of individuals occurring as single valves is rather 
high in the 0 . adenticulata - N. (N.) simplex Zone, and higher in North 
Jylland and the 0resund area than in the Gassum section. This feature 
agrees with the mineral content, as the proportion of the quartz-feldspar 
group is higher and the grain-size is larger in the two first-named areas 
than in the latter one (cf. Larsen, 1966). The thickness of the sedimentary 
series corresponding to this zone is found to be larger in North Jylland than 
in the Gassum section. 

As a general trend of the ratio between individuals represented by single 
valves and the total number of individuals, it must be emphasized that a 
relatively high proportion of valves occurs in more coarse-grained sediments, 
but the variation in the ratio cannot be correlated with the variation in the 
thickness of the sedimentary scq uences. lt must therefore be assumed that 
the factor affecting disarticulation is the effect of currents in the environ­
ment of sedimentation. 

Colour of the shells 

The colour of the shells may be an important feature in describing the 
environmental cond:tions in the upper parts of the bottom , where the 
individuals are buried, or in the life environment (cf. Oertli , 1971). 

The majority of the series studied is characterized by the occurrence of 
white and opaque or translucent shells, and only two horizons show brown 
shells. In the upper part of the 0. adenticulata - N. (N.) simplex Zone 
in the Gassum section, and in all other sections where the zone is re­
presented by cores, the ostracod shells are brown and on the shell-surface 
are seen diminutive crystals of pyrite. This feature is also found in the 
fossiliferous beds within the deltaic series in the RSDdby section (sample 
Nos. 20 and 21). This kind of pyritization is assumed to have taken place 
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shortly after death when the shell was buried in an environment with 
reducing conditions (Herrig, 1969a and Oertli, 1971). !his indication of 
reducing conditions within the sediments fits with the general trend of the 
deltaic series in the R!/ldby section (cf. Michelsen, 1973b). The contrast 
between the translucent to white shells in the Kattlosa Formation and the 
brownish shells in the Rydeback Beds as they are kn own from the 0resund 
borings indicates more quiet conditions in the latter series, which agrees with 
the differences in the environmental conditions shown by the faunal diversity 
and by the valve/ carapace ratio. 

The ostracod shells from the C. betzi - C. crassireticulata Zone in 
Gassum are very often black probably owing to the occurrence of pyrite­
casts within the carapaces, whereas the same zone in the 0resund area con­
tains mainly white and opaque shells. This feature combined with the larger 
faunal diversity in the 0resund area than in Gassum may indicate more 
reducing conditions in the life environment at the latter locality. Scattered 
levels of the overlying 0. danica Zone show the same feature in Gassum, 
and also to some degree in the 0resund area. The development of sedi­
mentation in the latter area also indicates an environment with decreasing 
water circulation passing from the C. betz i - C. crassireticulata Zone into 
the 0. danica Zone. Jn recent deposits , black coloured ostracod shells are 
found in fine-grained sediments with a high content of organic materials, 
laid down in an environment with unfavorable conditions for benthonic 
ostracods (Kilenyi, 1969). 

Shell morphology 

A few observations on shell morphology must be added for elucidation of 
the environmental conditions. The species Cristacythere betzi, which in the 
Gassum section is often black due to a pyrite-cast, is here found to be of a 
size equal to or a little smaller than the holotype and those individuals 
found in the 0resund area. Furthermore, the specimens recorded from the 
0resund area may have stronger reticulation (cf. pl. 11 , figs . l 64-166). 
These differences may indicate more strongly reducing and quiet conditions 
in the life environment at Gassum than in 0resund during the C. betzi - C. 
crassireticu/ata Zone. 

Final remarks 

The main trends in the development of the sedimentation and of the en­
vironmental conditions a re shown to have affected the ostracod fauna. The 
composition and size of faunas are a result of evolution/ext inction, the en-
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vironmental conditions and data failure. The last-named factor may be 
important and should be taken into consideration when some of the cuttings 
samples are used. The core samples taken as a check for the treatment of the 
older core samples have shown that the influence of this factor is small. 
The evolutionary trends are evident, but after these factors have been taken 
into account, it is possible to recognize certain features of the environmental 
conditions . The sedimentational development and changes in the progress 
of the transgression are reflected, and the bathymetrical conditions in dif­
ferent parts of the basin are also found to have been important for the 
faunas recorded. 

The question as to whether the faunas found are primary or transported 
has not been discussed above. As none of the shells are worn and as in 
nearly all samples the ratio between numbers of adults and larvae (large 
and small shells) is equal, it is assumed that they cannot have been 
transported far, but of course only a few samples, e.g. Nos . 20 and 21 in 
R!lldby No. 1, comprise a definite indigenous population. 

The diversity of the fauna and the number of individuals are found to be 
affected positively by transgressions, and the factor in question is thought to 
be the increase in material transported into the basin and in the food 
supply (cf. Neale, 1971). Environments with reducing conditions are only 
found to have influenced the fauna at one level, the C. betzi - C. crassi­
reticu/ata Zone, whereas the reducing conditions indicated by an abundance, 
of pyrite, partly in sediments and partly on the surface of the shells , do not 
seem to impoverish the faunas, e.g. the 0. adenticu/ata - N. (N.) simplex 
Zone and in a certain part of the 0. aspinata Zone. The latter kind of 
reducing conditions was possibly limited to the sediments in which the shells 
were buried. 

Stratigraphical and environmental conclusions 

An attempt will now be made to combine the various data concerning 
the faunas, biostratigraphical conditions, and lithology, and to describe the 
development of the lithological , stratigraphical and environmental conditions 
within the Danish Embayment. The facies map (text-fig. 24) is given as an 
aid; it is based on the maps compiled by Sorgenfrei (1963 , pl. II, fig. 2) and 
by Larsen (1966, fig. 46) . The columns on the present map represent the 
faunal development in each of the borings dealt with. Each division in the 
columns represents one ostracod zone or subzone, and the horizontal scale 
expresses the number of ostracod species found in the zones or subzones. 
The vertical scale is independent of the thickness of the sedimentary 
sequence, which is given by the number below the column. The figures of 
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the number of species based on core samples are indicated by a "C"; the 
remaining figures represent cuttings samples. Another possible source of 
error when interpreting the map is that the thickness of the zones varies, so 
the number of species presented may not all be directly comparable. In 
spite of these defects the map shows the general development of the faunas 
rather clearly, and supports an interpretation of the environmental develop­
ment. 

A regional zone along the Ringkl,'.lbing-Fyn High, including the localtics 
Vinding, Slagelse (?) and Rl,'.ldby, is considered to have been covered by the 
sea from the beginning of the Lower Jurassic (cf. pp. 8 and 105). The 0. 
aspinata Zone, which is correlated with Hettangian and parts of the Lower 
Sinemurian, is extensive in these localities. The transgression is considered to 
come from this regional zone over the adjacent parts of the basin. It has 
not been possible to prove a gradual transgression as demonstrated in 
Northeast Germany (Meinhold et al. 1960). In the central parts of the 
basin , in the area including Gassum, Rl,'.lnde, Fjerritslev, Mors and the Dansk 
Nordsp borings, the 0. aspinata Zone is thick and contains a typical fauna 
throughout; it is assumed to correspond to the main part of the Hettangian 
and Lower Sinemurian. Along the northeastern and eastern border of the 
basin the zone is not recorded, but in the 0resund area fossiliferous beds in 
the Doshult Formation indicate the presence of the transgression and Lower 
Sinemurian deposits in Skagen No. 2 have been proved to be marine. In 
the centre of the basin the development of the environmental conditions 
seems to have been rather uniform. To the north in Flyvbjerg a unique 
ostracod fauna is recorded from sandy beds which are referred to the 
Gassum Formation. Agglutinating forms dominate in the foraminiferal fauna, 
which thus differs strongly from the faunas usual for the zone sequence. 
Varying facies differing from the typical basinal facies are also found to the 
south in the basin. In the middle of the Rl,:ldby section are found deltaic 
deposits, which may be contemporaneous with the deflection of the diversity 
curve in the middle of the Gassum section (cf. text-fig. 22). In 0rslev No. 1 
only the uppermost part of the 0 . aspi11ata Zone is present, and the under­
lying deltaic series is assumed to correspond to the Hettangian. Several 
oscillations have occurred during the transgression. Some of them are also 
indicated by the agglutinating foraminifera found in the Lower Coal Bearing 
Series on the island of Bornholm (cf. Gry, 1969 and Sellwood, 1972). The 
most extensive oscillation has been demonstrated in the south of the basin r.t 
the localities Rl,'.ldby and 0rslev. Some of the oscillations may be local 
and due to syn-sedimentary tectonic activities, but the main features of the 
transgression are supposed to correspond to the widespread transgression in 
the Hettangian and Lower Sinemurian (cf. Hallam, 1961 and 1964). 
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Text-fig. 24. Facies ma p of the Lower Jurassic in the Danish Embayment. For each 
of the borings the relative number of species in the ostracod zones is fi gured by the 
abscissa in the column and the thickness of the Lower Jurassic series is given imme­
diatel y below (in metres). 

The lower boundary of the Lower Jurassic can be located in a few sec­
tions by means of the biostratigraphical conditions. Fossil iferous Triassic 

beds are known underlying the marine Jurassic sequence in Rpdby and in 
Vinding (Michelsen, 1970 and Sorgenfrei & Buch, 1964 ). In Gass um the 
closely located cores may make a good basis for an evaluation of the strati­
graphical conditions, even though the uppermost of the beds referred to 
Triassic are non-fossiliferous. In all other sections the boundary is based on 

the lithological trends . The predominantly sandy Gassum Formation is 
counted as Triassic whereas the clayey Fjerritslev Formation is referred to 
Lower Jurassic. Only if cores are taken near the boundary, as in Gassum, 

it is possible to base this determination upon the occurrence of Lower 
Jurassic fossils . The fact that Lower Jurassic fossils are found within the 
Gassum Formation in the most northerly part of Jylland, at Flyvbjerg, makes 
it clear that this lithostratigraphical boundary cannot always be used. If the 

D.G .U . 11. rk. nr . 104 105 



lithological and biostratigraphical evidence recorded from Flyvbjerg No. 1, 
B\?lrglum No. 1 and Vedsted No. 1 is examined, it seems likely that in 
B\?lrglum, too, the lower boundary of the Lower Jurassic can be placed within 
or below the Gassum Formation (cf. pl. 42). It has been proved that the 
Gassum Formation in the north of Jylland must be correlated with the Het­
tangian and parts of the Sinemurian, and that the mainly deltaic facies re­
presented in this formation is contemporaneous with the deltaic facies in 
Southwest Sweden and with the marine facies in the central and southern 
part of the basin. 

The C. betzi - C. crassireticulata Zone represents a striking change in 
the fauna which must indicate quite different environmental conditions. With 
the exception of the most northeasterly region, the zone is recorded 
from the entire basin. The sediments are uniformly fine-grained and clayey, 
but in the 0resund area they are more coarse-grained in the lowest part 
of the zone. It is correlated with the upper part of the Lower Sinemurian. 
The decrease in fauna! diversity and the evidence of reducing conditions in 
the biotope here in the uppermost Lower Sinemurian can not be correlated 
with any evidence of change in sea level or in other factors. As the fauna 
was contemporaneous with the beginning of the deposition of the clayey 
Pankarp Formation in Southwest Sweden, and as the environmental con­
ditions during the deposition of this formation seem to have been unfavour­
able for the benthonie fauna, both here and in other parts of the basin , cer­
tain factors associated with a stagnation of the transgressive process must have 
been important. 

The 0 . danica Zone, which is corre lated with the Upper Sinemurian and 
the Lower Pliensbachian, is characterized by abundant faunas in certain sec­
tions. The zone is tri-partite; the uppermost and lowermost subzones are 
formally named the G. apostolescui - K. (K.) foveolata Subzone and the 
P. reticulata Subzone respectively. The P. reticulata Subzone is correlated 
with the P. capricornoides Subzone of the lowermost in Upper Sinemurian, 
whereas the middle subzone is correlated with the remaining overlying part 
of the Upper Sinemurian . The G. aposto/escui - K . (K.) foveolata Subzone 
is correlated with Lower Pliensbachian. In the central parts of the basin, 
around Gassum and Fjerritslev, the entire 0. danica Zone is found. In the 
southwestern part, at Vinding, only the lower part of the zone is found , 
corresponding to Lias Beta-I, which is the youngest recorded Lower Jurassic 
deposit. In the south of the basin too, at 0rslev and Slagelse, only the lower 
part of the zone is present. Northernmost in the basin, at Frederikshavn, 
only the upper part of the zone, corresponding to the uppermost Upper 
Sinemurian and the Lower Pliensbachian, has been recorded. In the 0re­
sund area the entire zone seems to be present as far as can be ascertained 
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from the discontinuous sedimentary sequences present in the 0resund bor­
ings. The Danish Embayment seems to have been "tilted" during thi s per­
iod, as the depositions ceased in the southwestern and southern parts of the 
basin in the lower part of the 0. danica Zone, and the marine depos its began 
in the northeastern part of the basin in the middle of the zone. However, 
it is known that marine Lower Sinemurian inte rcalations occur in the Ska­
gen section . Moreover, the missing part of the Lower Jurassic in the south­
ern and southeastern parts of the basin may have been eroded. 

The fauna and sediments in the P. reticulata Subzone indicate environ­
mental conditions corresponding to those in the underlying C. betzi - C. 
crassireticulata Zone. A change in the conditions is indicated in the beds 
just above the P . reticulata Subzone, in beds correlated with the P. plani­

costa Subzone. The number of species and of specimens in the ostracod 
fauna increases markedly coincident with an increase in the amount of 
quartz-feldspar and of pyrite. In the main, the sediments are uniformly 
clayey, so the change in the fauna is supposed to be due to minor in­
creases in hydrodynamic activity. The ostracod fauna of the remaining over­
lying part of the middle subzone in the 0. danica Zone is impoverished and 
the sediments are more fine-gra ined. The environmental conditions were un­
favo urable for the benthonic fa una . In the 0resund area the corresponding 
beds appear to be unfossiliferous, and non-marine conditio ns are indicated 
by the occurrence of coal beds in the upper part of Upper Sinemurian. Just 
below the Sinemurian-Pliensbachian boundary, at a level corresponding to 
the first record of the ostracod fauna in F rederikshavn, there is a change in 
the environmental conditions in the 0rcsund area. An os tracod fauna belong­
ing to the uppermos t Upper Sinemurian appears in the 0 resund a rea and is 
succeeded by a rich and well-preserved fa una b elo nging to the G. apostolescui 

- K. (K.) foveo lata Subzone. T he trends in the fa un a and in the corre­
spond ing sediments in the 0resund area and also more centrally in the 
basin, at Gassum, indicate an environment with good water c irculation and 
increased transporting activity in the rivers. The extensive marine beds on 
Bornholm show a transgression which is dated as beginning in the U. jame­
soni Zone. This transgression is here considered to have influenced the con­
ditions in the entire basin and it may possibly be associated with the wide­
spread Lower Pliensbachian transgression known from several parts of 
Northwest Europe (cf. Hallam, 1961 and 1964). The increasing diversity of 
the fauna in the G. apostolescui - K. (K.) foveo/ata Subzone and the coarse­
gra ined sediments in the Kattlosa Formation must be associated with the 
transgression. Larsen (1966, fig. 13) shows a possible correlation between 
borings in North Jylland, based on deflections on the electrical logs. Accord­
ing to the present autho r's o pinio n, the line he draws must be constructed 
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in another way. The correlation in his drawing between Frederikshavn 
City No. l , Fjerritslev No. 2 and Vedsted No. l marks deflections located 
around the Lower-Upper Pliensbachian boundary as this is interpreted in the 
present paper (cf. text-figs. 3, 7 and 9), whereas the deflections used by 
Larsen in Haldager No. 1, B0rglum No. 1 and Flyvbjerg No. 1 correspond 
in the present author's opinion to the uppermost part of the deflection in 
Frederikshavn and the overlying, sharp deflections in Fjerritslev and Ved­
sted. Both in Flyvbjerg and in B0rglum underlying deflections can be seen 
wh (ch correspond to the deflection used by Larsen in Vedsted No. l (cf. 
text-figs. 4-5). If the Jine of correlation is divided into two, the lower 
one will connect deflections spanning a rather thick sedimentary sequence, 
within which is located the Lower-Upper Pliensbachian boundary (cf. p!. 
42) . The change in the sediments indicated by this latter deflection is then 
considered to correspond to the Lower Pliensbach ian transgression. The 
Lower Pliensbachian fauna in Bprglum No. 1 resembles the corresponding 
fauna in the 0resund sections so much, that identical environmental con­
ditions are assumed to have occurred in both of these areas (cf. text-fig. 
24). 

The 0. adenticulata - N . (N.) si111plex Zone is characterized by an 
abundant fauna ; it is correlated with Upper Pliensbachian. Although the over­
lying beds are non-fossiliferous, e. g. in Rpndc No. 1, the zone is assumed 
to correlate with the entire substage. ] n the Gass um section, which possibly 
does not include the uppermost part of the zone, the ammonite species A . 
margaritatus and P. spinatum arc found within this ostracod zone. The sedi­
mentary section corresponding to the zone covers the main part of the 
basin, but along the southern and the southwestern border the zone is not 
present. To the north, at Frederikshavn, the succession of the ostracod faunas 
indicates that the sedimentary sequence is reduced. It is supposed that the 
lower part of the present zone is absent in that part of the basin. The 
biostratigraphical conditions show so high a degree of similarity with those 
known from Germany that open connections for migration of the species 
must be considered even though the zone is not recorded further south in the 
Danish Embayment than the 0resund area. However, the discovery of T. tu­
bulosa tubulosa (cf. pl. 25, figs. 386-387) in clayey deposits on the island 
of Bornholm may indicate biostratigraphical conditions comparable with those 
further north, in 0resund. Also the finding of Pleuroceras sp. on Bornholm 
shows the occurrence of Upper Plicnsbachian (Rcymcnt, 1959 and l 972). 
The environmental conditions in the basin seem to have been favourable 
for the ostracod fauna throughout the 0 . adenticulata - N. (N.) simplex 
Zone. The pyritization of the shell surfaces may indicate sl ightly increased 
reducing conditions towards the upper boundary of the zone. 
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The youngest ostracod fauna belonging to the Lower Jurassic is found 
in the 0resund area, where a rather poor fauna indicating an Aalenian age 
is recorded from the upper part of the Rydeback Beds. In the lowest part 
of the Haldager Formation in Rpnde a poor indication of a fauna of the 
same age is also found . The faunas recorded from the uppermost Fjerrit­
slev Formation and the lowermost Haldager Formation in respectively Ved­
sted No. 1 and Haldager No . l arc impoverished and not stratigraphically 
significant. However, the similarities in certain features makes it possible 
that they correspond to the fauna in the Rydeback Beds . On the basis of 
these indications the upper boundary of Lower Jurassic is placed low in the 
Haldager Formation in Rpnde, and it is thought to be situated at a cor­
responding level relative to the lithology in the sections in North J ylland. 
If this stratigraphical determination is correct, the non-fossiliferous series uf 
greenish clay and claystone in the upper part of the Fjerritslev Formation 
will be included under the Lower Jurassic, tentatively correlated with Toar­
cian-Aalenian. In Southwest Sweden the part of the Rydeback Beds referred 
to Toarcian-Aalenian contains only a sparse foraminiferal fauna (Norling, 
1972). Among the ostracods found here Norling mentions A phelocythere 
kuhni Triebel & Klingler, which is known from the uppermost Lias and the 
lowermost Dagger (Alpha and Beta). Furthermore, ammonite species indicat­
ing the D. tenuicostatum Zone are found (Bolau, 1959). However, a litho­
logical correlation between the greenish, non-foss iliferous clay in North J yl­
land and the often variegated clayey and silty deposits in Southwest Sweden 
is not possible. The suggested stratigraph ical position of the uppermost part 
of the Fjerritslev Formation is therefore based solely on the weak biostrati­
graphical evidence mentioned above . The sedimentary development in other 
parts of Northwest Europe shows trends parallel with the development in the 
Fjerritslev Formation. In Germany the Pliensbachian deposits are over­
lain by the "Posidonienschiefer" and the "Griine Serie", which represent 
environmental conditions very unfavourable for benthonic faunas. However, 
rather abundant faunas are recorded from the upper part of the "Posido­
nienschiefer", Upper Toarcian, and Aalenian (cf. Stoermer & Wienholz, 
1965). The character of the faunas changes suddenly above the Pliensba­
chian, and Middle Jurassic faunal features predominate in the Toarcian-Aal­
enian. 

Here, it is suggested that the non-fossiliferous greenish claystone in the 
upper part of the Fjerritslev Formation should be included in the Lower 
Jurassic. The upper boundary of the Lower Jurassic can not yet finally be 
determined, but the poor biostratigraphical evidence outlined suggests that 
the boundary may be placed at the bottom of the overlying Haldager Forma­
tion, at least in certain regions. To the south and southwest in the Danish 
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Embayment the boundary is more easily located, as there is often a hiatus, 
as in Gassum and Rpdby (cf. pl. 42). 

Comparisons of ostracod faunas from 
Northwest Europe 

The composition of the ostracod faunas within the Danish Embayment has 
been given above in connection with the description of the ostracod zones. 
In order to elucidate the background for the established biostratigraphy and 
the possibilities for correlation between different parts of the Northwest Eu­
ropean region, the faunal development as known from Germany, England 
and France will be described. This description is also important as a supple­
ment to the study of the connections between the Northwest E uropean basinal 
areas. 

The Danish Embayment. The faunaI conditions are outlined in connection 
with the description of the ostracod zones; they are figured in text-fig. 2. 

In the 0. aspinata Zone the genera 0gmoconchella and 0 gmoconcha are 
represented by 0. aspinata and 0. hagenowi. The European "Procythe­
ridea" are present with the species Kinkelinella (Klinglerella) medioreti­
culata and Cristacythere costata. Another important group is the subgenus 
Nanacythere (Goniocythere). Of the described species belonging to thi s 
subgenus only N. (G.) elegans has previously been found elsewhere in North­
west Europe. 

Of the species occurring in the C. betzi - C. crassireticulata Zone the most 
important is Cristacythere betzi. It dominates this zone ; one specimen is 
known from the underlying 0 . aspinata Zone, and a few specimens have 
been recorded from the overlying P. reticulata Subzone. Another important 
species is 0. hagenowi, whose uppermost occurrence in the Danish Lower 
Jurassic series is fo und within the present zone. 

The dominan t and most important species occurring in the lower and 
middle subzones of the 0. danica Zone belong to the European "Procythe­
ridea". Several of the species are known from other parts of the North­
west European basins: Progonoidea reticulata, Kinkelinella (Klinglerel/a) 
multicostata, K. (K.) laqueata, K. (K.) bipartita, K . (K.) triebeli, K. (K.) 
glabellata, K. (K.) foveolata and K. (K.) variabilis. The genus 0grnocon­
chella is represented by the species 0. danica and "O. mouhersensis", 
which are also common in the uppermost subzone of the 0. danica Zone. 
In this last-named subzone also occur several important and well-known 
species: Gramannella apostolescui, Pleurifera harpa, 0gmoconchella aequa-
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Lis, 0. bispinosa, 0. transversa, 0. pseudospina and Ogmoconcha amalthei 
amalthei. 

The last-named Ogmoconchel/a- and Ogmoconcha-species all occur fre­
quently in the 0. adenticulata - N. ( N.) simplex Zone, whereas Ogmo­
conchella adenticulata, 0. septenaria and Ogmoconcha contractula are re­
stricted to and characteristic of this zone. An important genus in this ostracud 
zone is Nanacythere which is represented by the following species: Nana­
cythere (Nanacythere) simplex, N. (Domeria) firma and N. (D.) fissico­
sta. Finally, the genus Trachycythere, with the species T. angusta, T. tubu­
losa tubulosa and T . tubulosa seratina, must be emphasized as important for 
the evaluation of fauna[ communications. 

Germany. The ostracod faunas recorded from the North German Basin 
are relatively well-known, though they are described from restricted areas 
and from selected stratigraphical levels. Some of the species are described 
separately from the faunas (seep. 9). 

As far as the faunas are known they show a high degree of similarity to 
the faunas described from the Danish Embayment. All the species men­
tioned above as characteristic of the Danish Lower Jurassic are known from 
the German deposits. The composition of the faunas and the relative strati­
graphical range of the species corresponds to that demonstrated for the spe­
cies within the Danish Embayment. The chronostratigraphical subdivision of 
the Danish Lower Jurassic deposits is therefore also created on the basis 
of this correspondence and on the basis of the occurrence of megafossils. 
The biostratigraphical subdivision defined in the present paper should also 
be useful within the North German Basin. 

Some features of the fauna! communities and of the migration of species 
may possibly be established from the known data. The biostratigraphical 
conditions in the Danish and North German basins during the Hettangian and 
Sinemurian are very similar in relation to the established chronostratigraphy 
based on the megafossils. The biostratigraphy outlined in the present paper 
is based on successions of faunas and species, and not on the absolute range 
of the species ; furthermore it is supported by the known stratigraphical data 
based on the megafossils . No circular reasoning will be involved, therefore, 
when the faunas are compared in relation to the stratigraphical subdivision 
worked out in the present paper. Jt will be a substantiation of the stratigraph­
ical relations and of the basis of stratigraphical correlations. 

The 0. aspinata assemblage recorded both in Denmark and in Germany 
is so similar in composition in both of the areas (p. 25) that good connec­
tions between the basins, even with South Germany, must be assumed. 

The occurrence and succession of the European " Procytheridea"-species 
in Denmark and North Germany also correspond during the main part of 
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the Sinemurian (pp. 28-34), so there must have been open connections 
between the basins. However, there may be differences in the composition 
of the faunas in the C. betzi - C. crassireticulata Zone since the succession 
of the "Procytheridea"-species below, in and above this zone differs slightly 
from the succession known from North Germany. The succession of the 
species in the overlying part of the Sinemurian is similar in the two areas 
and indicates close relationship between the two regions. 

The German Lower Pliensbachian fauna has not been published in its 
entirety. The important species Gramannella apostolescui, Pleurifera harpa, 
Monoceratina amlingstadtensis, Nanacythere ? bachi and Trachycythere hor­
rida are all described separately from the faunas (cf. Klingler & Neuweiler, 
1959, Gramann, 1962, Triebel & Klingler, 1959, and Triebel & Barten­
stein, 1938). 

The Upper Pliensbachian faunas are described from parts of the substage 
(cf. Herrig, 1969a and 1969b and Dreyer, 1965). The composition of these 
faunas corresponds to that described for parts of the 0. adenticulata - N. 
(N.) simplex Zone. The relative range of the species can not be compared 
directly, partly because the faunas described from Northeast Germany are 
from parts of the Upper Pliensbachian and partly because the entire 0 . aden­
ticulata - N. (N.) simplex Zone is only known from one section in the 
Danish Embayment (p. 38). The important Trachycythere-species are also 
described separately from their faunas in Germany (cf. Triebel & Klingler, 
1959). 

England. The knowledge of the faunas in England is based on Lord 
( 1971), the lists in the "Eleventh Micropalaeontological Colloquium, Eng­
land 1969", and on an examination of a few samples carried out by the 
present author. 

Of the Hettangian and Lower Sinemurian faunas Lord ( 1971) describes 
the following species: Polycope cerasia, Cytherella drexlerae, C. concentricn, 
Cytherelloidea circumscripta, C. pulchella, Bairdia aff. B. molesta, B. cf. B. 
carinata, B. tatei, Bairdiacypris ? sartriensis, Paracypris cf. P. ? semidisca, 
Klinglerella moorei, K. (K.) medioreticulata (cf. p. 183), K.? translucens, 
"Cythere" terquemiana, 0gmoconchella aspinata (cf. p. 238), and 0gmo­
concha hagenowi. A fossil list presented in the "Eleventh Micropalaeon­
tological Colloquium, England 1969" includes the following species in ad­
dition to the above-mentioned: Ektyphocythere ? luxuriosa, Lophodentina 
bicostata, Monoceratina frentzeni and Paracypris cf. redcarensis. From the 
same locality, the Portland Cement Works, Rugby, the author has examined 
two samples. One sample from the ? S. angulata Zone contains the following 
species in common with the 0. aspinata assemblage: 0gmoconcha hagenowi, 
0gmoconchella aspinata, Kinkelinella (Klinglerella) medioreticulata, Isoby-
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thocypris aff. elongata, Nanacythere (Goniocythere) elegans. The other 
sample, which is from the A. bucklandi Zone, contains 0. hagenowi, 0. as­
pinata, N. (G.) circumcostata, N. (G .) paracostata, Paradoxostoma ? pusil­
lum and Polycope minor. The Hettangian and the Lower Sinemurian 
ostracod faunas in England include many species in common with the 0. as­
pinata, N. (G.) circumcostata, N. (G.) paracostata, Paradoxostoma? pusil­
mainly expressed in the occurrence of the genera Cytherella and Cytherel­
loidea, which are not found in the Danish Embayment. 

The Lower Pliensbachian fauna is only partly known. In the "Eleventh 
Micropalaeontological Colloquium, England 1969" the following species are 
mentioned: Liasina lanceolata and Polycope cerasia. 

The Upper Pliensbachian fauna, too, is only poorly known. In the 
above-mentioned paper are mentioned Polycope pumicosa ( = P. cerasia, see 
p. 258), and P. suborbicularis. The present author has examined samples from 
the A. margaritatus Zone in the Kirton Cement Works and bas found the 
following species which are known from the 0. adenticulata - N. (N .) sim­
plex assemblage: 0gmoconchella adenticulata, 0. pseudospina, 0gmoconcha 
amalthei amalthei and ? Nanacythere (Nanacythere) simplex. In samples from 
the P. spinatum Zone only a few specimens and species were found and none 
of them are known from the Danish Embayment. These sparse data can not 
be used for a comparison. However, they have proved that the two index 
fossils used in the present paper also occur in the English deposits , but their 
relative representation is not known. 

As a general feature it must be emphasized that the Hettangian and 
Lower Sinemurian ostracod faunas in England and in Denmark have many 
species in common. Another characteristic feature seems to be that the faunas 
in England are richer in species and that the genera Cytherella and Cy­
therelloidea are commonly represented . 

France. Comprehensive lists of the Lower Jurassic ostracod species re­
corded from the French deposits are found in Apostolescu (1959) , Oertli 
(1963), Viaud (1963) and Donze (1966 and 1967). From these it is seen 
that the similarity of the fauna! composition in the Danish Embayment and 
the French basin is restricted. 

Of the important European "Procytheridea" -group only Kinkelinella 
(Klinglerel/a) medioreticulata, Pleurifera harpa and Gramannella apostolescui 
are found. These species all have nearly the same stratigraphical range in 
France as they are thought to have in the Danish Embayment. A few other 
species described by Yiaud ( I 963), e. g. Procytheridea aff . triebeli and P. aff . 
multicostata, may be closely related to the German species. 

Some species of the genera Polycope, Isobythocypris, Paracypris and 
Liasina are common to France and Denmark. Though these species may 
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be important for the evaluation of the stratigraphy they are so rare that they 
are of less significance for evaluation of the communities. 

The very common and important group Ogmoconcha and Ogmoconchella 
includes several species which occur in both of the basinal areas. The spe­
cies Ogmoconchella aspinata and Ogmoconcha hagenowi are both recorded 
from the Lower Sinemurian, the first-named also from the Hettangian and 
the latter species from the lowermost Upper Sinemurian. The species Og­
moconchella transversa, 0. mouhersensis and Ogmoconcha amalthei are all 
recorded from the Sinemurian and some of them also from the Pliensbachian. 
In France Ogmoconcha contractula is only found in the Pliensbachian. The 
general trend of the faunal development in the French basin is that the 
species of the Ogmoconcha and Ogmoconchella-group are initiated earlier in 
the section and that they have a larger stratigraphical range than in the 
Danish Embayment and in the North German Basin. 

A striking feature of the fauna! composition in France is the occurrence of 
Cytherella-species and Cytherelloidea-species. These two groups have not 
been recorded from the deposits in the Danish Embayment, and they have 
not yet been described from the North German deposits. 

Summary. Two aspects must be emphasized on the basis of this outline 
of the faunas in the different parts of the Northwest European region: 1) 
generally it is possible to estimate the degree of faunal communication, 
and 2) some features characteristic of the distribution of certain genera 
can be emphasized. 

In general, the correspondence between the Danish and North German 
ostracod faunas is high. The Hettangian faunas and the older Lower Sine­
murian faunas are very similar in the two areas. The fauna! developments in 
the Upper Sinemurian and the Upper Pliensbachian are also considered to 
correspond closely. An evaluation of the degree of similarity in the Lower 
Pliensbachian can not be given. 

As far as is known, the Hettangian and Lower Sinemurian faunas in Eng­
land seem to correspond only partly with the Danish faunas, whereas the 
English Upper Pliensbachian fauna differs quite considerably from the 
Danish one. 

The French faunas all differ entirely from the Danish ones. The degree 
of agreement in the Upper Pliensbachian may be due to the dominance of 
Ogmoconcha and Ogmoconchella, which are mainly represented by the same 
species in the whole of Northwest Europe. 

The connections between the Danish and the North German basinal areas 
are considered to have been good in the main part of the Lower Jurassic. 
However, there may have been a less good connection in that part of the 
Lower Sinemurian corresponding to the C. betzi - C. crassireticulata Zone. 
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The possible connections with the English area can hardly be determined 
on the basis of the present material, whilst the possibilities for communication 
with the French basin seem in general to have been rare. Only the Ogmo­
concha - Ogmoconchella-group is common to both, whereas the important 
European " Procytheridea"-group devel ops quite different species in the 
French basin. A characteristic feature of the ostracod faunas from the de­
posits in France and England is the occurrence of Cytherella and Cythere/­
/oidea which do not occur in the North German and the Danish basin areas. 

It is characteristic of the Lower Jurassic faunas from the whole of North­
west Europe that they contain the genera Ogmoconcha and Ogmoconchella 
represented by the same species at the same levels. Except for the genus 
Polycope it is the only group represented by the same species. Since the 
species of the two genera occur everywhere in faunas of varying com­
position their presence must be explained as being a result of their way of 
life or their mobility. The great locomotory ability postulated by A. Lord 
(in Catt et al. l 971) may possibly be an explanation of the wide dispersal 
of the Ogmoconcha- and the Ogmoconchella-species. 

Evolutionary trends of Ogmoconcha and Ogmoconche!fa 

The family Healdidae is represented by the genera Ogmoconcha, Ogmocon­
che/la and Pseudohealdia in the Danish Lower Jurassic deposits and in the 
Northwest European basins as a whole. The genus Healdia is considered to 
be a pre-Lower Jurassic genus. The genera Ogmoconcha and Ogmocon­
chella are known from the Triassic section in Middle and West Europe and 
in U.S.S.R. (cf. Anderson, 1964, Gramm, 1970, Kozur, 1970, Kristan-Toll­
mann, 1971, and Urlichs, 1972). The group developed in the Lower Jurassic 
to become a dominant and characteristic part of the ostracod fauna. In the 
Hettangian and Sinemurian a few species of both genera occur, which often 
dominate the faunas with more than 50 0/o of all known specimens. Jn the 
Pliensbachian the number of species increased rapidly and the faunas may 
be totally dominated by these groups. At the transition to the Toarcian they 
suddenly disappear (Fischer, 1961 a), only in a few localities is "H unga­
rella" registered a little above the base of the Toarcian (Plumboff, 1967). 
The present author has observed a few specimens of Ogmoconchella in a 
sample taken in the lower part of the D. tenuicostatum Zone in Roxby r ron­
stone Quarry, Lincolnshire in England . 

The general feature of the faunal development is that the genera Ogmo­
concha and Ogmoconche/la developed to become a dominant and charac­
teristic group in the Lower Jurassic and disappeared at the beginning of the 
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Toarcian. Viaud (1963) compiled his observations on these groups in a 
diagram illustrating the evolution of the most important species. The majority 
of the species included in his diagram belong to 0gmoconcha which in 
French deposits seems to comprise several species in the Pliensbachian. 
Below an attempt will be made to describe the evolutionary trends as they 
can be interpreted on the basis of the present material, supported by the 
published data from other parts of the North European basin. The main fea­
tures are presented in text-fig. 25. 

0gmoconcha. The oldest Lower Jurassic species recorded in Europe is 
0. hagenowi which appears in the Hettangian and continues into the 
Lower Sinemurian (see also p. 231). In France it is also recorded from the 
Upper Sinemurian . The next species appearing in the core samples is 0 . 
amalthei amalthei, which is common both in the Lower and Upper Plicns­
bachian. There is thus an interval of time with no 0gmoconcha-species. Tn 
France, too, there is a break in the succession of 0gmoconcha-spccics (cf. 
Viaud, 1963). 0gmoconcha amalthei form A , described in the present 
paper, may possibly form a connection. Unfortunately, this form is only 
recorded from cuttings samples so its stratigraphical range can not be 
established, but it is assumed to occur lowest in or below the section 
with the Pliensbachian 0g,noconcha-species. The external morphology of 
the carapace also suggests a possible transition between 0. hagenowi and 
0. amalthei amalthei. In lateral view, 0. amalthei form A has an outline 
very like that of 0. hagenowi, but in dorsal view the lateral concavities 
typical of 0. amalthei amalthei and 0. contractula arc seen (cf. pl. 27, figs. 
409- 4] 3). 

ln the Pliensbachian (mainly in the Upper Pliensbachian) occur a large 
number of species or subspecies of the genus 0gmoconcha. The variation in 
external morphology is limited and mostly represents minor variations on the 
outline of 0. amalthei amalthei. In the French deposits a larger number nf 
species or subspecies seem to occur (cf. Viaud, 1963); the German deposits 
resemble the Danish ones. Both in the French and the German basins the 
general pattern of variation corresponds to that demonstrated for the Danish 
Embayment. 

0gmoconchella. The oldest Lower Jurassic species of this genus is 0. 
aspinata. lt is known elsewhere in Europe from the entire Hettangian and 
Lower Sinemurian, but in the Danish Embayment it is not thought to occur 
in the upper Lower Sincmurian. The external morphology of this species is 
characteristic and rather constant. However, in the uppermost part of the 
0. aspinata Zone in the Gassum section some larvae with a more rounded 
outline in lateral view arc observed together with typical adults; they re­
semble the species 0. danica to some degree. Generally the outline of the 
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Text-fig. 25. Stratigraphical range of important 0gmoconcha- and 0gmoconchella­
species within the Danish Embayment. I : 0. hagenowi. - 2: 0 . amalthei form A . -
3: 0 . amalthei amalthei. - 4: 0. contractula. - 5: 0 . aspinata. - 6 & 7: Larvae of 
0. aspinata. - S & 9: "0. mouhersensis". - 10: Transitional form between "0. 111011-

hersensis" and 0 . adenticulata. - 11 & 12: 0 . danica. - 13: Transitional form between 
0. danica and 0. propinqua. - 14: 0 . aequalis. - 15: 0. adenticulata. - 16: 0. 
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adults in lateral view resembles the species "0. mouhersensis" . Evolutionary 
trends can not be followed continuously within the Danish Embayment, 
because the C. betzi - C. crassireticulata assemblage does not contain 
0gmoconchella-species . 

In the 0 . danica Zone two species occur: 0. danica and "0. mouhersen­
sis". The first-named species is represented in the uppermost part of the 
zone (Lower Pliensbachian) by relatively large specimens (cf. text-fig. 43) 
which may show affinities with the German species 0. propinqua Malz, 
1971. A few specimens of a transitional type are recorded from the Gassum 
No. 1 boring (cf. pl. 31, figs . 451-452). 0 . propinqua occurs in the Ger­
man Upper Pliensbachian. Two other species which are morphologically 
closely related to 0 . danica and 0. propinqua are 0 . gruendeli and 0. 
pseudospina. 0 . gruendeli is known both in Germany and in Denmark 
from the lower part of Upper Pliensbachian, but in the Danish Embay­
ment it is also recorded from the Upper Sinemurian. 0 . pseudospina 1s 

known both in Germany and in Denmark from both the Lower and the 
Upper Pliensbachian. Thus these species have a concurrent range in the 
Pliensbachian. In the author's opinion an evolutionary succession can be 
followed from 0. aspinata through 0 . danica into the group of species in­
cluding 0. propinqua, 0. gruendeli and 0 . pseudospina. 

The species "0 . mouhersensis" is not well-defined , and in the present 
paper it is regarded as a morphospecies characterized by a subvertical 
swelling on the posteromedian external surface. The specimens recorded 
from the lower part of the 0 . danica Zone, the part referred to the Upper 
Sinemurian, have the characteristic features. The specimens recorded from 
the G. apostolescui - K. (K.) foveolata Subzone have a weaker swelling, 
and the carapace is relatively longer. Some specimens found in cuttings 
samples in the Danish North Sea borings are more elongated and the swell­
ing is only feeble. These last-named specimens may be regarded as transition­
al forms to the species 0 . adenticulata, which can be more elongated 
than indicated by the holotype. A third species considered to belong to this 
evolutionary line is 0 . aequalis. It is more symmetrical, with the largest 
height near the middle of the shell. Within the range of variation of the 
external morphology this species contains forms which have been mistaken 
for 0. adenticulata (cf. Dreyer, 1965, pl. VI, fig. 5) . Finally it should be 
mentioned that 0. transversa is also supposed to belong to this morpho­
group on the basis of its characteristic outlines in lateral view. The species 
0 . aspinata, " 0 . mouhersensis", 0 . adenticulata and 0 . aequalis have such 
similar outlines in lateral view that they are here considered to be con­
nected in the same evolutionary succession. 
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Palaeontology 

lntroduction 

The main purpose of the present investigation has been to describe all 
ostracod species recorded from the Danish Lower Jurassic deposits. They 
have been described in order to indicate their morphological variation and 
their application in a biostratigraphical subdivision of the Lower Jurassic 
sequence. The given description is composed of: 

l . List of synonyms. No attempt has been made to make this list complete. 
It comprises mainly those descriptions of the species in question which 
accord with the present material and which include details sufficient for 
identification. 

2. Material. The number of carapaces, left valves and right valves given 
are those on which the description and the identification are based. 
These shells will most often be from the quantitatively treated core 
material , but when such material has not been available, shell s from 
cuttings samples have been used. 

3. Diagnosis. The original diagnosis of previously known species is given , 
and in certain cases an emended diagnosis is added. For all new species 
erected in the present paper a new diagnosis is presented. 

4. Description. A detailed description is only given for the new species, for 
species given with open nomenclature and for previously known species 
where the previous description is not sufficiently extensive or does not 
include all the details visible in the present material. For all other pre­
viously known species reference is made to the description which in the 
author's opinion includes the best details of the shell-morphology. 

5. Measurements and statistics. For species represented by large numbers 
of well-preserved shells , measurements of the length and height have 
been carried out. Calculations of the mean (x), the standard deviation 
(s), the coefficient of variation (v) are made where the material has 
been sufficient. The number of shells on which the calculations are 
based is marked N. The observed range of a parameter is marked O.R. 
The purpose of these calculations has been to describe the species in 
question more exactly. 

6. Remarks. Under this heading are included remarks concerning the 
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variation of the investigated material, and its state of preservation. 
The affinities with other species are discussed together with previous 
determinations of the species in question and closely related species. 

7. Distribution. The stratigraphical range of the species within the Danish 
Embayment is given (see also text-fig. 2). 
The known stratigraphical range in other parts of the Northwest Eu­
ropean basins and the geographical range of the species are mentioned. 

8. Plates 1-40. All species recorded from the Danish Lower Jurassic 
series are figured by photographs taken with a light microscope and/or 
a scanning electron microscope (seep. 13). 

A thorough and detailed description is only given for the new species 
erected in the present paper, for species of which the former description 
does not include all the details observed in the present material, and for 
species in which the present material consists of a large number of well­
preserved shells. In the author's opinion a description of a species only 
represented by very few specimens is not useful, since the specimens may 
represent a skew sample of the morphological variation. In the present paper 
comments on the main features of the recorded specimens of such species 
are made under the heading "Remarks". Furthermore, the scanning elec­
tron microscope technique is so objective in figuring the shell morphology 
that it serves better than verbal description for describing the features of the 
shell. 

The classification given in Moore (ed.), 1961 is followed. Of the dif­
ferent taxa mentioned below, the species is regarded as the most important 
in connection with the present investigation. In certain cases it has been 
necessary to deal with the genera, too, as defects in certain groups have 
been obvious. 

Description of the species 

Order Podocopida Muller, 1894 
Suborder Podocopina Sars, 1866 
Superfarnily Bairdiacea Sars, 1888 
Family Bairdiidae Sars, 1888 
Genus Bairdia McCoy, 1844 

Type species. Bairdia curta McCoy, 1844. 
Original diagnosis. "Shell elongated, fusiform, suddenly tapering at both 
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ends; a very short proportion of the valve overlaps the abdominal margin" 
(McCoy, 1844, p. 164). 

Stratigraphical range . Ordovician - Recent. 

Bairclia molesta Apostolescu, 1959 
Pl. 1, figs. 1-2. 

1959: Bairdia moles/a Apostolescu, p. 806, pl. 11 , fig. 31. 

Material. 21 carapaces, 3 left valves, and 12 right valves in core samples 
from the B!,:\rglum No. 1, Fjerritslev No. 2, Flyvbjerg No. 1, Gassum No. l, 
0resund Nos. 3 and 12 borings. 

Original diagnosis. "Espece caracterisee par la forme generale de sa 
carapace et par un sillon longeant le bord anterieur et une partie du bord 
posterieur. Surface des valves lisse" (Apostolescu, 1959, p. 806). 

Description. The dorsal margin between the distinct cardinal angles is 
slightly convex. Behind the posterior cardinal angle the margin is slightly 
concave; pronouncedly concave on the right valve. In front of the anterior 
cardinal angle the margin is feebly convex and passes evenly into the well­
rounded and nearly symmetrical anterior margin. The posterior margin is 
acuminate or sharply rounded. Below the extended point the margin is 
convex and passes into the straight ventral margin, which has a feeble con­
cavity anteromedianly (especially on the right valve). Along the anterior 
margin and the posteroventral margin a narrow zone is laterally compressed 
into flanges. The lateral face is evenly inflated . The left valve is larger than 
the right one and overlaps it considerably along the dorsal margin and the 
central part of the ventral margin. 

The present valves are filled with sediment so the internal features can not 
be observed. However, uncovered sections of the hinge indicate the usual 
Bairdia-type. 

The external surface is smooth. 
The larvae mainly conform to this description, but the posterior end is 

shorter and the margin in front of the anterior cardinal angle is straight to 
slightly concave. 

Remarks. The present specimens are identical with the species described 
by Apostol escu (1959) , and have been compared with type material de­
posited with H . J. Oertli (Pau, France). 

The species published by Lord (1971, p. 649) as Bairdia aff. B . molesta 
Apostolescu, 1959 is distinguished by Lord from B . molesta by "a slightly 
more rounded aspect" . The present material does not show any variation 
which can include the form published by Lord. However, Viaud (1963, pl. 
V, figs . 140-145) shows a variation of B. molesta including it. 
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Distribution. Denmark: The 0. danica Zone to the 0. adenticulata - N . 
(N.) simplex Zone; Upper Sinemurian to Upper Pliensbachian. 

France: The A. bucklandi Zone to the P. davoei Zone; Lower Sinemurian 
to Lower Pliensbachian (Apostolescu, 1959). The A. margaritatus Zone to 
the P. spinatum Zone; Upper Pliensbachian (Viaud, 1963). 

Bairdia cf. carinata Drexler, 1958 
Pl. 1, fig. 3. 

cf. 1958: Bairdia carinata Drexler, p. 512, pl. 22, figs. 2 a--c. 

Material. 2 carapaces in a cuttings sample from the N!/lvling No. 1 boring. 
Remarks. The present specimens differ from B. carinata by being a 

little Jess extended posteriorly. In dorsal view they are suboval with the 
largest breadth at mid-length, whilst B. carinata is drop-shaped with the 
largest breadth anteriorly. 

Distribution. Denmark: The 0. aspinata Zone and the 0. adenticulata -
N. (N.) simplex Zone; Hettangian and Upper Pliensbachian. 

Bairdia sp. 4134 
Pl. 1, fig. 4. 

Material. l carapace in a cuttings sample from the N!llvling No. 1 boring. 
Remarks. The specimen is characterized by a pitted external surface and 

by an oblique anterior margin, extended dorsally and ornamented by fine 
spines. 

In the outline of the carapace and in the ornamentation of the anterior 
margin this specimen resembles Bairdia clio Bizon (1960, p. 204). How­
ever, the external surface of B. clio is covered by numerous pustules con­
nected in a fine reticulation. Furthermore, the present carapace is half the 
size of B. clio. 

A final description of the relationship to B. clio must be based on more 
specimens. 

Distribution. Denmark: The G. apostolescui - K. (K.) foveolata Sub­
zone; Lower Pliensbachian. 

Bairdia sp. 4185 
Pl. 1, figs. 5-8. 

1968a: Bairdia sp. 811 Christensen, pl. 23, fig . 65. 
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Material. 4 carapaces, 7 left valves, and 10 right valves in core samples 
from the Fjerritslev No. 1 and 0resund No. 3 borings. - Numerous frag­
ments are recorded from the Flyvbjerg No. L boring. 

Description. The dorsal margin between the distinct cardinal angles is 
straight on the right valve and feebly convex on the left one. This margin 
and the ventral margin converge only slightly towards the posterior end. 
The posterior margin is acuminate with the extended point a third of the 
height above the ventral margin. The margin between this point and the 
posterior cardinal angle is formed as an elongate S. The posteroventral 
margin is concave, passing evenly into the nearly straight ventral margin, 
which has a distinct concavity anteromedianly. The anterior margin is sym­
metrical and broadly rounded. Between the anterior margin and the anterior 
cardinal angle the margin is concave. Zones along the anterior and postero­
ventral margins are laterally compressed, forming flanges. The lateral face 
is evenly vaulted. The left valve is larger than the right one; it overlaps the 
right valve along the dorsal margin and along the central part of the ventral 
one. 

The hinge is a simple ridge-groove system between the cardinal angles. 
The contact-margin of the right valve is slightly raised terminally. On the 
left valve there is a corresponding contact-groove anteriorly. 

The duplicature is rather broad . Anteriorly there is a long and narrow 
vestibule, posteriorly a short and narrow one. The radial pore canals are 
very thin, straight and numerous. They are simple, but a few of them are 
proximately so closely spaced that they may possibly be connected. 

The muscle scars form a rosette of four suboval spots (see pl. 1, fig. 8). 
Remarks. Bairdia sp. 4185 resembles B. moles ta. It is a little more 

elongated than the latter species, and posteriorly its ventral and dorsal 
margins do not converge so pronouncedly. Bairdia sp. 4185 may possibly be 
a variant of B. molesta as considerable variation has been observed within 
one assemblage of this genus (Sylvester-Bradley, 1948a, pp. 197-198). 
Unfortunately none of the present assemblages are large enough for study­
ing morphological variation. 

Bairdia sp. 4185 is relatively longer than Bairdia fullonica Jones & Sher­
born (1888, p. 253) and without a punctate external surface. 

The poorly described Bairdia hilda Jones (1884, p. 771) seems to have 
the dorsal and ventral margins converging more pronouncedly posteriorly. 

Statistical analysis may be the only satisfactory method of distinguishing 
species which are so close to each other and diagnosed on the morphology 
alone (cf. Sylvester-Bradley, 1950, p. 199). 

Distribution. Denmark: The 0. adenticulata - N. (N.) simplex Zone; 
Upper Pliensbachian. 
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Genus isobythocypris Apostolescu, 1959 

Type species . lsobythocypris unispinata Apostolescu, 1959. 
Original diagnosis. "Un genre de Bairdiidae caracterise par se carapace 

subreniforme et par sa charniere. Dans la valve droite, le systeme de 
fermeture consiste en deux proeminences de forme elliptique; dans la valve 
gauche, un sillon etroit et lisse, termine a chaque extremite par un alveole" 
(Apostolescu, 1959, p. 807). 

Stratigraphical range. Lower Jurassic. 

? Jsob ythocypris elongata (Blake, 1876) 
Pl. 1, figs. 10-11; pl. 3, figs. 31-32. 

? 1876: Bairdia elongata Blake, p. 431 , pl. XVII, fig. 5. 
1968a: Po11tocyprella elongata (Blake) - Christensen , pl. 23 , fig. 1. 
l969b: Isobythocy pris cf. elongata (Blake) - Herrig, p. 1076, text-fig. 3; pl. II, 

figs. 1 a-e. 

Material. 133 carapaces in core samples from the 0resund Nos. 3, 8, 
and 9 borings . 

Original diagnosis. "Carapace large, long, like a narrow bean; ends nearly 
al ike, sharply curved; ventral side slightly concave, dorsal side greatly con­
vex, not compressed" (Blake, 1876, p. 431). 

Description. See Herrig, 1969b, p. 1076. 
Remarks. Herrig (1969b) named his species lsobythocypris cf. elongata 

(Blake) as the figure and description given by Blake (1876, p. 431) do not 
include sufficient detail. The specimens are here referred to the species of 
Blake, with reservations, as a comparison with the original type material has 
not been made. 

In the present author's opinion the specimen drawn by Christensen (1968a, 
pl. 23, fig. 29: Pontocyprella cf. P. elongata) may also be referred to ? I . 
elongata. 

Isobythocypris? sp. Dreyer (1965, pl. VI, fig. 7) differs only slightly 
from the present species. The posterior end is not pronouncedly extended 
ventrally, but this part of the carapace seems deformed. 

The forms referred to Blake's species by Apostolescu (1959), Drexler 
(1958) and Viaud (1963) differ in having more pronouncedly convex dor­
sal margins and stronger convergence between the dorsal margin and the 
ventral margin posteriorly (see also p. 126). 

Distribution. Denmark: The C. betzi - C. crassireticulata Zone, the 
G. apostolescui - K. (K.) foveolata Subzone and the 0. adenticulata -
N. (N.) simplex Zone; Lower Sinemurian and Lower to Upper Pliens­
bachian. 
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England: The S. angulata Zone and the A . bucklandi Zone; Lias Alpha-2 
and 3 (Blake, 1876). 

Northeast Germany: Lias Delta-2 (Herrig, 1969b). 

lsobythocypris aff. elongata (Blake, 1876) 
Pl. 2, fig. 12; pl. 3, figs. 33-36. 

aff. 1876: Bairdia elongata Blake, p. 431 , pl. XYll, f ig. 5. 

Material. 16 carapaces and 1 right valve in a core sample from the Gas­
sum No. 1 boring. 

Description. The dorsal margin is convex with a bend at mid-length (at 
the position of the greatest height of the carapace). The ventral margin is 
straight, however, with a concavity just anterior of mid-length on the right 
valve. The anterior margin is broadly rounded, slightly extended dorsally. 
The posterior margin is more narrowly rounded to acuminate, with the 
point of extension a third of the height above the ventral margin. The out­
line in dorsal view is elongated oval, with tapered ends and with the greatest 
breadth posteriorly. The left valve is larger than the right one. 

The hinge seems to be the usual type for the genus lsobythocypris . 

The duplicature is broad especially at the anterior end . The vestibules at 
both ends have a depth corresponding to between one third and a quarter 
of the breadth of the duplicature, and they are connected along the ventral 
margin . 

The muscle scar area could not be observed clearly. 
The external surface is smooth. 
Remarks. There is some morphological variation within the present 

material: Some specimens are elongated and slender, whilst others are rela­
tively higher and have a more convex dorsal margin. Tn all other respects, 
e.g. the relationships between the two valves and the details of the outline, 
they are identical. 

I. aff. elongata differs from ? I . e/ongata by having a more convex dorsal 
margin and a more even transition between the dorsal margin and the 
posterior one. The point of maximum extension on the latter margin is also 
situated relatively high. 

I. c f. e/ongata is higher and has a shorter posterior end than T. aff. 

elongata. 

lsobythocypris ? sp. 4070 is also higher and has a more rounded outline 
in lateral view than /. aff. elongata. Furthermore, on the right valve of / . ? 

sp. 4070 there is a weak concavity above the point of maximum extension 
on the posterior margin. 
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The four species mentioned above are rather close to each other. The 
morphological variation of I . aff. elongata makes it clear that a subdivision 
into species must be based on statistical analysis of more abundant material. 

Distribution. Denmark : The O. aspinata Zone; Hettangian and Lower 
Sinemurian. 

lsobythocypris cf. elongata (Blake, 1876) 
Pl. 1, fig. 9; pl. 3, figs . 29-30. 

cf. 1876: Bairdia elongata Blake, p. 431 , pl. XVII , fig. 5. 
pars. 1958: Bythocy pris cf. elongata (Tate & Bla ke) - Drexler, p. 5 I 5 , pl. 23, figs. 

l c-f ; pl. 26, fi gs. 7- 9; (non pl. 23 , figs. l a-b ; pl. 27, fi gs. 1- 2). 
I 959: ? l sobythocy pris elongata (Tate & Blake) - Apostolescu, p. 808. pl. I I, 

fi gs . 24-25 . 
1968a: Bairdia sp. 805 C hristensen, pl. 23 , fi g. 64. 

Material. 11 carapaces, 2 left valves, and 1 right valve in core samples 
from the Fjerritslev No. 2, 0resund Nos. 3, and 12 borings. 

Description . See Drexler, 1958, p . 515. 
Remarks. lsobythocypris cf. elongata is characterized by: A convex dorsal 

margin; in the right valve it is nearly straight anteriorly. The posterior 
margin is acuminate with the extended point a quarter of the height above 
the ventral margin. The anterior margin is convex, oblique, narrowly 
rounded and extended dorsally. The hinge is of the lsobythocypris-typc. 
One well-preserved right valve (pl. 1, fig. 9) shows a narrow vestibule 
anteriorly, but none posteriorly. However, a left valve filled with sediment 
seems to have a posterior vestibule. 

On account of the hinge characters the present species must be placed 
in the genus lsobythocypris (see also Apostolescu, 1959). 

The specimens figured by Apostolescu (1959), Drexler (1958 , pars) 
and Viaud (1963, pl. VII, figs. 192-193) are identical with the present 
specimens. This form differs from the specimen drawn by Blake (1876, pl. 
XVII, fig. 5 = Bairdia elongata; see p. 124) in having a more pronouncedly 
convex dorsal margin. Furthermore, the dorsal and ventral margins are 
distinctly convergent anteriorly. 

The specimens figured by Drexler (1958, pl. 23, figs. la-b; pl. 27, figs . 
1-2) are more slender, having a slightly convex dorsal margin only; so 
they may be identical with ? I . elongata. The specimens figured by Viaud 
(1963, pl. VII, figs. 195-196) may possibly be referred to the same 
species. 

The taxonomical relationships of the present form cannot be established 
until Blake's species have been redescribed. 

Distribution. Denmark: The 0. danica Zone, Upper Sinemurian (Lias 
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Beta-1); and the 0. adenticulata - N. (N.) simplex Zone, Upper Pliens­
bachian. 

Southern Germany: Upper part of Lias Alpha-3 to Lias Beta, "obere 
Arieten Schichten" to planicosta Subzone (Drexler, 1958). 

France: The A. semicostatum Zone to the A. margaritatus Zone; Lower 
Sincmurian to Upper Pliensbachian (Viaud, 1963). 

lsobythocypris unispinata Apostolescu, 1959 
Pl. 2, fig. 13. 

1959: lsobythocypris unispinuta Apostolescu , p. 807 , pl. II , figs. 26-28. 

Material . 3 carapaces, 1 left valve, and 1 right valve in core samples from 
the 0resund Nos. 12 and 15 borings . 

Original diagnosis. "La carapace de cette espece a Jes caracteres du 
genre lsob ythocypris n.g. La valve droite comporte a la base de l'extremite 
posterieure une epine generalement bien developpee. 

Surface des valves lisse" (Apostolescu, 1959, p. 808). 
Remarks. lsobythocypris unispinata differs from ? I. elongata in having a 

fine thin spine posteroventrally on the right valve. The carapace outlines 
of these two species are nearly identical. 

The single carapace recorded from the 0resund No. 15 boring has the 
spine region covered by sediment and is only doubtfully referred to /. 
unispinata. 

Distribution. Denmark: The G. apostolescui - K . (K.) foveolata Sub­
zone; Lower Pliensbachian. 

France: The E. raricostatum Zone to the P. davoei Zone; Lotharingian 
and Pliensbachian (Apostolescu, 1959, see also Viaud, 1963). 

lsobythocypris? sp. 4020 
Pl. 2, figs. 14-16. 

Material. 78 carapaces and stone-casts, and 1 right valve in core samples 
from the Gassum No. 1, 0resund Nos. 3, 11, and 12 borings. 

Description. The dorsal margin is pronouncedly convex, most strongly 
arched posteromedianly, and slightly concave anteriorly. The ventral margin 
is slightly concave at mid-length, but convex at both ends. The posterior 
margin is acuminate and extended ventrally; dorsally to this sharp bend the 
margin is feebly concave. The anterior margin is convex, oblique, and 
extended at the dorsal margin. It passes into the dorsal and ventral margins 
with rather sharp bends. The lateral surface is even ly inflated . The left valve 
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is larger than the right, strongly overlapping the latter along the dorsal and 
the ventral margins. 

The internal features are unknown. 
The external surface is smooth. 
Remarks. Most of the specimens are broken or deformed. Deformation 

of areas at the concavities on the margins is very common. For this reason 
an evaluation of the morphological variation is difficult to give, and it is 
not clear whether this group of specimens represents more than one species. 
Some specimens seem to be shorter and to have a less pointed posterior 
end. As characteristic features the pronounced convex dorsal margin and the 
oblique anterior margin must be emphasized. Better preserved material is 
necessary for a description of the species on the basis of the total 
material found. T he above description is based mainly on a few rather well­
preserved specimens. 

As the internal features are unknown the form is only tentatively re­
ferred to the genus l.sobythocypris. 

Distribution. Denmark: The 0. aspinata Zone, the 0. danica Zone and the 
0. adenticulata - N . (N.) simplex Zone ; Lower Sinemurian to Upper Pli­
ensbachian. 

lsobythocypris ? .sp. 4070 
Pl. 2, fig. 20; pl. 3, figs. 37-38. 

1968a: Bythocypris sp. 872 Christensen. pl. 23, fig. 18 . 

Material. 7 carapaces in core samples from the B~rglum No. 1, Gassum 
No. J, 0resund Nos. 11 and 14 borings. 

Description. The outline is suboval in lateral view, with the greatest height 
posteromedianly. The dorsal margin is evenly convex and bas slightly marked 
cardinal angles. The ventral margin is straight, with a concavity at mid­
length in the right valve. The anterior margin is symmetrically and broadly 
rounded. The posterior margin is moderately acuminate with the maximum 
extension ly;ng one third of the height above the ventral margin. The ventral 
section of the posterior margin is rounded, the dorsal section on the left 
valve slightly convex and on the right valve slightly concave. 

The internal features have not been observed; however, the muscle scars 
seem to be of the lsobythocypris-type as far as they have been observed 
externally on one carapace. 

The external surface is smooth. 
Remarks. The present species, of which only a few more or less well­

preserved specimens are found, resembl es /. cf. e/ongata, but it has a lateral 
view outline distinctly unlike that of I . cf. elongata (cf. pl. 3, fig. 38), and 
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thus it may be an independent species. However, one specimen (pl. :2, 
fig. 20) has a more rounded posterodorsal margin and may be a transfrional 
type. A final definition of the species can not be given on the basis of these 
very few specimens. 

Because of the resemblance to /. cf. elongata the present species has 
provisionally been referred to the genus Isobythocypris. 

Isobythocypris ? sp. 4070 may possibly be identical with Pontocyprella ca­
vata Donze, 1967. It resembles the latter species in the general outline in 
lateral view, but it seems to be relatively shorter and to have a more 
elongated anterior end. A final determination of the present species can only 
be made from more abundant material. 

Distribution. Denmark: The 0. danica Zone; Upper Sinemurian to Lower 
Pliensbacbian. 

l sobythocypris sp. 4329 
Pl. 2, figs. 17-19. 

Material. 24 carapaces, 1 left valve, and 2 right valves from the B!llrg­
lum No. 1, Fjerritslev No. 1, Haldager No. 1, 0resund Nos. 3, 11, and 
12 borings. 

Remarks. All the specimens are small and are probably larvae. The only 
two valves with uncovered internal features are larvae. 

This group of specimens is characterized as follows: the dorsal margin is 
pronouncedly convex , often with a marked bend at mid-length and another 
one posteriorly. Between the posterior bend and the ventral margin the 
posterior margin is steep and only slightly convex. The ventral margin is 
straight. The binge on the two right valves, mentioned above, is of the Iso­
bythocypris-type. 

The above-mentioned specimens are probably larvae of more than one 
species. As a few specimens are found together per sample, with no clear 
connection with other representatives of the genus, they are here left under 
open nomenclature, to complete the picture of the occurrence of Isoby­
thocypris in the Lower Jurassic section in the Danish Embayment. 

Distribution. Denmark: The 0. danica Zone to the 0. adenticulata - N. 
(N.) simplex Zone; Upper Sinemurian to Upper Pliensbachian. 

Family Macrocyprididae Miiller, 1912 
Genus Pseudomacrocypris n.gen . 

Derivation of the name. From Pseudos = false, falsehood + macrocypris. 
Type species. Pseudomacrocypris subtriangularis n.sp. 
Diagnosis. A genus resembling Macrocypris in the outline of the carapace, 
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with a smooth external surface, and with the right valve larger than the left 
one. 

The hinge consists of three elements: In the left valve the posterior 
elongate terminal ridge is markedly dentate and the anterior one only slightly 
dentate. The median element is a groove emphasized by a dorsal ridge; it 
passes between this ridge and the dentate ridges. In the right valve a cor­
responding crenulate, median ridge and terminal grooves are seen. The 
terminal grooves are covered by roof-like extensions of the margin. 

Rather deep vestibules may occur. The muscle scars consist of a rosette 
of 5-6 spots. 

Remarks. Pseudomacrocypris n.gen. differs from Macrocypris Brady, 1867 
in having a more simple binge: tripartite and not quinquepartite as in the 
latter genus. The muscle scar area is also simpler in Pseudomacrocypris, 
since it consists of a rosette of 5-6 spots only. Unfortunately, frontal and 
dorsal spots are not yet known in this new genus. In all other respects the 
two genera are alike. 

The pre-Tertiary Macrocypris-species are generally found as carapaces, 
and they are often rather badly preserved. Thus the internal features are 
rarely described. Of Pseudomacrocypris subtriangularis 1154 specimens arc 
found, of which only 73 are valves. Only very few valves are sufficiently 
well-preserved for studying the internal features by scanning electron micro­
scope and light microscope. The hinge can be described with certainty, as 
above. The duplicature is crushed in all valves, but it seems to have been 
rather broad, covering a deep vestibule. The muscle scars are not clearly 
visible in this species, but in Pseudomacrocypris aff. subtriangularis they can 
be observed as a rosette of 6 (?) spots. Pyrite-casts of Pseudomacrocypris 
subaequabilis show five spots in the rosette. The radial pore canals are not 
observed in the present material. 

Of all the pre-Tertiary Macrocypris-species included in Ellis & Messina 
(1940 ff.) the internal features are described in only one (Macrocypris 
parva Kaye, 1965). M . parva has a large number of fine, rather wavy radial 
pore canals. The duplicature is broad and the vestibules large. The muscle 
scars consist of five spots grouped in a rosette (see also pl. 41, figs . 573-
579). The hinge is as described for Pseudomacrocypris subtriangularis n.sp. 
M. parva and P. subtriangularis must be regarded as congeneric but differ 
from the genus Macrocypris Brady, 1867, emended by Sylvester-Bradley, 
1948b (type species: Cythere minna Baird, 1850). 

The following species are included in the genus Pseudomacrocypris: 

Pseudomacrocypris subtriangularis n. sp. 
( = Macrocypris No. 4023 Michelsen, 1970) 
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Pseudomacrocypris aff. subtriangularis n.sp. 
( = Macrocypris ? sp. 863 Christensen, 1968a) 

Macrocypris parva Kaye, 1965 
Pseudomacrocypris subaequabilis n.sp. 

Probably several other Mesozoic Macrocypris-species may be referred to this 
genus. 

Stratigraphical range. Lower Jurassic to Lower Cretaceous. 

Pseudomacrocypris subaequabilis n.sp . 
Pl. 2, fig. 21; pl. 4, fig. 39. 

1963: Macrocypris (Macrocypris) ? aequabilis Oertli - Plumhoff, p. 18, pl. 1, figs. 
4-8 (non Macrocypris aequabilis Oertli , 1959). 

1968a: M. (Macrocypris) ? aeq11abilis Oertli - Christensen, pl. 23, fig. 69 (non 
Macrocypris aequabi/is Oertli, 1959). 

Derivation of the name. From sub = slightly (under) + aequabilis, refer-
ring to the resemblance to Macrocypris aequabilis Oertli, 1959. 

Holotype. A carapace; D.G.U. catalogue No. 1972-0M-97; pl. 4, fig. 39. 
Type locality. The 0resund No. 2 boring. 
Type stratum. Sample No. 205. Rydeback Beds. Dark grey clay and silt. 

Aalenian (?). 
Material. l 6 carapaces (11 as pyrite-casts) in core samples from the 

0resund No. 2 boring. - More than 200 pyrite-casts are recorded from the 
Haldager No. 1 and Vedsted No. 1 borings. 

Diagnosis. A species of the genus Pseudomacrocypris with a rounded dorsal 
margin and a broadly rounded anterior margin. The acuminate posterior 
margin has the maximum extension one third of the height above the ven­
tral margin. The greatest height is at the anterior third. 

Description. The carapace is elongated oviform to drop-shaped, with a 
rounded dorsal margin. The cardinal angles are feeble, so the entire dorsal 
margin between the two ends is a flat arch more rounded anteriorly than 
posteriorly. The ventral margin is nearly straight and passes evenly into 
the anterior and posterior margins. The anterior margin is broadly rounded, 
slightly extended ventrally. The posterior margin is narrowly rounded to 
acuminate, with the maximum extension situated one third of the height 
above the ventral margin. The greatest height is one third of the length 
from the anterior end. In dorsal view the outline is drop-shaped with the 
greatest breadth one third or a quarter of the length from the anterior end. 
The right valve is larger than the left one, strongly overlapping the latter 
along the ventral margin. 
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The internal features can not be studied in the present material, apart 
from the muscle scars observed on pyrite-casts. They consist of five spots 
arranged in a rosette. 

The external surface is smooth. 
Sexual dimorphism was not observed. 
Measurements (in mm). Only two specimens from the 0resund No. 2 

boring are measurable: 

Sample No. 205, holotype 
Sample No. 206 

Length 

0.41 
0.36 

Height 

0.20 
0.18 

Remarks. Though the material is sparse and badly preserved the estab­
lishment of a new species is well-founded. The present specimens are regarded 
as identical with those published by Plumhoff 1963 as Macrocypris (Ma­
crocypris) ? aequabilis Oertli, 1959, even if the latter are a little more 
slender (type material deposited with H. Malz (Frankfurt) has been studied). 
Plumhoff's specimens are also characterized by a rounded outline in lateral 
view. The cardinal angles are feeble. The anterior margin is broadly 
rounded and only slightly extended ventrally. The maximum extension of the 
posterior margin lies one third of the height above the ventral margin. 

Macrocypris aequabilis Oertli (1959, p. 24) has a more narrowly 
rounded anterior margin and has the maximum extension of the posterior 
margin near the ventral margin. The cardinal angles are also more marked. 
Furthermore, the greatest height is only a little anterior to mid-length. 
The margin anterior to this point is rather long and only slightly convex, 
whilst in P. subaequabilis it is short and rounded. 

Distribution. Denmark: Upper part of the Rydeback Beds; Aalenian (?). 
Northern Germany: Aalenian and Bajocian (Plumhoff, 1963). 

Pseudomacrocypris subtriangularis n.sp. 
Pl. 2, figs. 22-28; pl. 4, figs . 40-41, 44-45 . 

1968a: Paracypris ? sp. 854 Christensen, pl. 23 , fig. 2. 
1968a: Macrocypris ? sp. 855 Christensen, pl. 23, fig . 4. 
1970: Macrocypris No. 4023 Michelsen, p. 33, pl. XII, figs . la- b; text-fig . 2. 

Derivation of the name. From triangulus = triangular, referring to the 
subtriangular outline in lateral view. 

Holotype. A right valve; D.G.U. catalogue No. 1969-0M-4; pl. 2, figs. 
22, 26-28; pl. 4, figs. 40-41. 
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Type locality. The Ry,dby No. 1 boring. 
Type stratum. Sample No. 21. Dark grey to grey clay. Hettangian. 
Material. 1081 carapaces, 45 left valves, and 28 right valves in core 

samples from the Gassum No. 1, Horsens No. 1, Ry,dby No. 1, Vedsted No. 
l, Vinding No. 1, 0resund Nos . 8, 9, 14 and 15 borings. 

Diagnosis. A species of the genus Pseudomacrocypris with the straight 
ventral margin and the dorsal margin slightly converging posteriorly. Cardinal 
angles are weakly marked. The anterior margin is well-rounded, the posterior 
one acuminate; both of the margins are extended ventrally so the greatest 
length is below the centre of the valve. 

In the left valve hinge the terminal ridges are dentate; in the right valve 
the median ridge is crenulate . 

Description. The carapace is subtriangular in lateral view, with the greatest 
height at the anterior cardinal angle. In dorsal view it is discus-shaped, with 
the greatest breadth posterior to the mid-point. In posterior view it is oval. 

The right valve is larger than the left one. The dorsal margin between the 
weakly marked cardinal angles is straight. The dorsal and the nearly straight 
ventral margin converge posteriorly. The anterior margin is well-rounded, but 
most sharply curved ventrally. The posterior margin is acuminate with slightly 
convex dorsal and ventral parts. The lateral surfaces are evenly inflated. The 
larvae have a more pronouncedly angular outline. In dorsal view they have 
a more pointed posterior end, the greatest breadth anteromedianly. 

The hinge is tripartite, in the left valve with elongated terminal ridges 
of which the posterior one is pronouncedly dentate and the anterior one 
only slightly so. The median element is a groove, emphasized by a dorsal 
ridge, passing between this ridge and the terminal ridges. In the right valve 
the median element is a crenulate ridge; the terminal grooves (sockets) are 
overhung by roof-like extensions of the margin . 

The duplicature is crushed in all of the valves, but it seems to have 
been rather broad with deep vestibules. The muscle scars can not be clearly 
observed, but seem to show a rosette of few spots. 

The external surface is smooth. 
Sexual dimorphism was not observed. 
Measurements (in mm). As only rather few specimens are measurable, 

only those in sample No. 21 of Ry,dby No. 1 are measured (see Michelsen, 
1970, text-fig. 2). 

Remarks. The interpretation of the hinge given by Michelsen (1970, 
p. 34) is erroneous. The description of the hinge, given above, is based on 
studies by means of the scanning electron microscope. It shows clearly that 
this species cannot be referred to the genus M acrocypris, but that it is still 
close to this genus. 
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The two specimens figured by Christensen, 1968a (Paracypris ? sp. 854 
and Macrocypris ? sp. 855) are identical with the present species. Concern­
ing further affinities see Michelsen (1970, pp. 34-35). 

Distribution. Denmark. The 0 . aspinaia Zone (frequent), the C. betzi -
C. crassireticulata Zone and the 0 . danica Zone (rare) ; Hettangian to 
lowermost Lower Pliensbachian . 

Pseudomacrocypris aff . subtriangularis n.sp. 
Pl. 4, figs . 42-43 . 

1968a: Macrocypris ? sp. 863 Christensen, pl. 23 , fig . 24. 

Material. l carapace in a core sample from the 0resund No. 14 boring. 
Remarks. This specimen differs from P. subtriangularis n.sp. only in being 

shorter. It is mainly the section behind the posterior cardinal angle which is 
"shortened". The lateral surfaces seem to be a little more inflated . 

The muscle scars, which can be observed externally, consist of 6(?) spots 
in a rosette. 

Distribution. Denmark: The P. reticulata Subzone; Upper Sinemurian, 
Lias Beta-la. 

Superfamily Cypridacea Baird , 1845 
Family Paracyprididae Sars, 1923 
Genus Paracypris Sars, 1866 

Type species. Paracypris polita Sars, 1866. 
Original diagnosis. See Sars, 1866, p . 11. 

Paracypris ? redcarensis (Blake, 1876) 
Pl. 4, figs. 48- 49. 

1876: Baird/a redcarensis Blake, p . 431 , pl. XVII, fig. 4. 
1959: ? Paracypris redcarensis (Tate & Blake) - Apostolescu , p. 806, pl. JI, fig. 32. 
1968a: Paracypris sp. 878 C hristensen, pl. 23 , fig. 33. 

Material . 11 carapaces in a core sample from the 0resund No. 12 boring, 
and 1 pyrite-cast from the Gassum No. 1 boring. 

Original diagnosis. "Carapace more than half as broad as long, not very 
inflated, uniformly convex on the dorsal side, nearly straight, or with a 
very open sigmoid curve on the ventral side" (Blake, 1876, p. 431) . 

Description. A small carapace with a straight to concave dorsal margin ; 
distinct cardinal angles. The ventral margin is straight with a feeble concavity 
posteromedianly. The anterior margin is broadly rounded, extended ventrally. 
The posterior end is acuminate near the ventral margin; the margin dorsal 
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to this point is evenly convex. The greatest height is at the anterior 
cardinal angle. In dorsal view the carapace is an elongated oval with both 
ends acuminate and with the greatest breadth near the anterior cardinal 
angle. The left valve is larger than the right, overlapping the latter along 
the dorsal and ventral margins. 

The internal features are unknown. 
Remarks. P. ? redcarensis has never been clearly defined as all material 

found (including the present) is rather badly preserved, with internal fea­
tures which can not be studied. However, the present specimens agree with 
those figured by Apostolescu (1959, pl. 11 , fig. 32) and Viaud (1963, pl. 
V, fig. 135). 

Distribution. Denmark: The G. apostolescui - K. (K.) foveolata Subzone 
and the 0. adenticulata - N. (N.) simplex Zone (?); Lower Pliensbachian 
and Upper Pliensbachian (?). 

England: The S. angulata Zone and the A. bucklandi Zone ; Lias Alpha 
(Blake, 1876). 

France: The E. raricostatum Zone to the T. ibex Zone; Lotharingian to 
Pliensbachian (Apostolescu, 1959 and Viaud, 1963). According to Oertli & 
Grosdidier (1961) also in Lower Toarcian. 

Paracypris ? sp. 4091 
Pl. 4, figs. 46-4 7. 

Material . 4 carapaces in core samples from the Gassum No. 1, Vinding 
No. 1, and 0resund No. 9 borings. 

R emarks. None of the four specimens are intact. They are characterized 
by a long carapace with an elongated and pointed posterior end. The left 
valve overlaps the right one along the dorsal and ventral margins. 

Paracypris ? sp. 4091 is possibly identical with Macrocypris mucronata 
Conti (1954, p. 227). The only difference seems to be that Paracypris ? sp. 
4091 has the left valve larger than the right one. It differs from Paracypris ? 
sp. 402 Viaud (1963, pl. V, figs. 133-134) in having a shorter anterior end 
and a narrower posterior end. 

Distribution. Denmark: The 0. aspinata Zone, the P. reticulata Subzone 
and the 0 . adenticulata - N. (N.) simplex Zone (?) ; Lower Sinemurian, 
Upper Sinemurian (Lias Beta-la) and Upper Pliensbachian (?). 

Family Pontocyprididae Muller, 1894 
Genus Liasina Gramann, 1963 

Type species. Liasina vestibulifera Gramann, 1963. 
Original diagnosis. "Gehause klein, spindelformig. Linke Klappe deutlich 
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grosser als die rechte, jedoch diese nur terminal und ventral vollstandig um­
greifend. Vorderende breiter gerundet als das Hinterende. Dorsalrand leicht 
eingesenkt, fast gerade. Dorsale Umrisslinie und Ventralrand mehr oder we­
niger konvex. Klappen stark gewolbt, glatt. Schloss einfach: In der linken 
Klappe eine an beiden Enden etwas verbreiterte Furche zur Aufnahme einer 
von Saum der rechten Klappe gebildeten Schlossleiste. Innenlamelle sehr breit. 
An den Enden je ein Vestibulum, das vordere taschenformig; Porenkanale 
unverzweigt. Das Zentral-Muskelfeld besteht aus einer Gruppe von 5 an­
nahernd rosettenformig angeordneten Muskelnarben, entsprechend den Ver­
haltnissen bei den Pontocyprididae" (Gramann, 1963, p . 66). 

Stratigraphical range. Lower Jurassic (Lower and Middle Lias). 

Liasina vestibulifera Gramann, 1963 
Pl. 4, figs . 51-52. 

1963: Liasina vest ibulifera Gramann , p. 67 , pl. 3, figs. 1-3 . 
1968a: Liasina vestibulifera Gramann - Christen£en, pl. 23, fig. 62. 

Material. 9 carapaces, 6 left valves, and 4 right valves m core samples 
from the 0resund No. 3 boring. 

Original diagnosis. "Eine spindelformige Liasina mit gut gerundetem, an­
nahernd ovalem Umriss und einem relativ kurzen Hinterende. Klappen nur 
wenig !anger als das Doppelte der Rohe. Innenlamelle am Hinterende schmal. 
Das vordere Vestibulum gross, taschenformig, seitlich stark eingezogen" 
(Gramann, 1963, p. 67). 

Description. See Gramann, 1963, p. 67. 
Remarks. Bythocypris ? sp. 10 Viaud (1963, pl. VII, figs. 187-188) is 

in the present author's opinion probably identical with Liasina vestibulifera. 
Distribution. Denmark: The 0 . adenticulata - N . (N.) simplex Zone; Up­

per Pliensbachian. 
North Germany: The V. jamesoni Zone to the P. spinatum Zone; Lias 

Gamma-la to Delta-4 (Gramann, 1963). 
France: Bythocypris ? sp. 10 is recorded from the A. semicostatum Zone 

to the P. davoei Zone; Sinemurian to Pliensbachian (Viaud, 1963). 

? Liasina lanceolata (Apostolescu, 1959) 
Pl. 4, fig. 50. 

? 1959: ? Krausella lanceolata Apostolescu, p. 815, pl. IV, fig. 77 . 
? 1963: Liasina la11 ceola1a (Apostolescu) - Gramann, p . 68, pl. 3, figs. 4- 5. 

Material . 3 carapaces in a core sample from the Gassum No. 1 boring. 
Original diagnosis. "Carapace lanceolee assez lourde. Surface des valves 

lisse ou tres faiblement ponctuee (Apostolescu, 1959, p. 816) . 
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Remarks. Gramann (1963, p. 69) includes in his diagnosis: "Dorsal­
rand kurz, Hinterrand lang ausgezogen" and "Innenlamelle auch am Hin­
terende breit, mit einem deutlichen Vestibulum." 

The three specimens found in the Danish material are deformed and can 
not be referred with certainty to L. lanceolata. 

Distribution. Denmark: The 0. danica Zone; Upper Sinemurian. 
North Germany: The U. jamesoni Zone to the T. ibex Zone; Lias Gam­

ma (Gramann, 1963). 
France: The E. raricostatum Zone to the P. spinatum Zone, Upper Lo­

tharingian to Domerian (Viaud, 1963); and lowest in the D. tenuicostatum 
Zone, Lower Toarcian (Bizon & Oertli, 1961). 

Superfamily Cytheracea Baird, 1850 
Family Cytheridae Baird, 1850 
Genus Camptocythere Triebel, 1950 

Type species. Camptocythere praecox Triebel, 1950. 
Original diagnosis. "Eine Gattung mit dem Narbenfeld der Cytheridae 

und folgenden Besonderheiten: Rechte Klappe dorsal mit einer Aufwol­
bung, die den geraden, nach hinten gene;gten Schlossrand der linken Klappe 
iiberragt. Ventral greift die linke Klappe tiber die rechte, so <lass in der 
Endansicbt die beiden Klappen gegeneinander verschoben erscbeinen. Vor­
dere Randzone mit einfachen, weit gestellten Porekanalen. Schloss links 
ohne Zahne, rechts mit zwei flach dreieckigen, unvollkommen gekerbten 
Zahnen" (Triebel, 1950a, p. 198). 

Stratigraphical range. Toarcian - Aalenian - Bajocian. 

Camptocythere praecox Triebel, 1950 
Pl. 5, fig. 56 . 

1950a: Camptocythere praecox Triebel, p. 199, pl. 1, figs. 1-10; pl. 2, figs. 11-12. 
1962: Camptocythere praecox Triebel- Klingler, p. 113 , pl. 14, fig. 56. 
1962: Camptocythere praecox Triebel - Brand & Fahrion, p. 137, pl. 20, fig. 11. 
1963: Camptocythere praecox Triebel - Plumhoff, p. 42, pl. 8, figs. 125-126. 
1965: Camptocy1here praecox Triebel - Stoermer & Wienholz, pl. V, fig. 45a ; pl. VI, 

figs. 45b-49. 
1968a: Camptocythere praecox Triebel - Christensen, pl. 23, fig. 68. 

Material. l left valve and 2 right valves in core samples from the 0re­
sund No. 2 boring. 

Original diagnosis. "Eine Art mit den Merkmalen der Gattung Campto­
cythere und folgenden Besonderheiten: Gehause mittelgross, mit kleinen, 
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wenig auffalligen Griibchen bedeckt. Seiten in Riickenansicht gewolbt, Vor­
derende mit deutlichem Kiel" (Triebel, 1950a, p. 200). 

Description. See Triebel, 1950a, p. 200. 
Distribution. Denmark: The Rydeback Beds;(?) Aalenian. 

orth Germany: The Upper Toarcian to the Lower Aalenian (Triebel, 
1950a and Plumhoff, 1963); and, in the northeastern part only, in the 
P. aalensis Zone, uppermost Toarcian (Stoermer & Wienholz, 1965). 

Camptocythere sp . 4190 
Pl. 5, fig. 57. 

Material . l carapace and 1 left valve in a core sample from the 0resund 
No. 2 boring. 

Remarks. Both specimens are broken and badly preserved . They seem 
to be close to Camptocythere parvula Plumhoff (1963, p. 45) , but differ 
from this in the nearly smooth external surface and the more widely spaced 
normal pore canals. 

Distribution. Denmark: The Rydeback Beds ; (?) Aalenian . 

Family Bythocytheridae Sars, 1926 
Genus Monoceratina Roth, 1928 s.l. 

Type species. Monoceratina ventrale Roth, 1928 . 
Diagnosis. See Triebel & Bartenstein, 1938, p. 504. 
Remarks. The genus Monoceratina is here used as a group without generic 

rank for a number of species (or morphospecies) belonging to the family 
Bythocytheridae. Among others, Gri.indel & Kozur (1971) have tried to 
solve the taxonomical problems of the group of species referred to this 
genus during the last fifty years . However, it bas not been possible for 
the present author to refer all of the below-mentioned species with certainty 
to different genera. Furthermore, as these species only occur occasionally 
and as they are of minor importance in a stratigraphical sense, they are 
included informally under the genus-name Monoceratina. 

Stratigraphical range. Devonian - Recent. 

Monoceratina amlingstadtensis Triebel & Bartenstein, 1938 
Pl. 5, fig. 69. 

1938 : Monoceratina amlingstadrensis Triebel & Barlenstein, p. 512, pl. 3, fig . 12. 

Material. 3 carapaces and 1 left valve in core samples from the Gassum 
No. 1 and 0resund No. 12 borings; - and 1 carapace in a cuttings sample 
from the N0vling No. 1 boring. 
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Original diagnosis. "Eine Art der Gattung Monoceratina mit kleinem, 
spitzem Seiten-Stachel, netz-formiger Zeichnung der Oberflache und Langs­
Rippchen" (Triebel & Bartenstein, 1938, p . 513). 

Description . See Triebel & Bartenstein , 1938, p . 513. 
Remarks. Type material deposited with H. Malz (Frankfurt) has been 

studied. The only difference observed is that the paratypes, which originate 
from South Germany, are more thin-shelled than the present specimens. 
However, specimens from North Germ any (also deposited with H . Malz) 
agree with the present specimens. 

Distribution. Denmark: the G. aposto/escui - K. ( K .) foveolata Subzone, 
Lower Pliensbachiao . 

Germany: Lias Gamma-] and 2 (Triebel & Bartenstein , 193 8). 
France: Carix;an and Lower Domerian (Donze, 1967). 

M onoceratina? fusiformis (Drexler, 1958) 
Pl. 4, figs. 53- 55; pl. 5, figs . 58-60. 

1958: Paradoxosroma ? fus iform is D rex ler, p. 526, pl. 24, figs. 7 a- cl. 

Material. 26 carapaces, 1 left valve, and J right valve m core sampl es 
fro m the Gassum No. l and Horsens No. l borings. 

Original diagnosis. "Eine Art, die mit Vorbehalt zur Gattung Paradoxosto-
111a gcstellt wird, mit den folgenden Besonderhciten: das glatte G zeigt in 
Dorsalansicht in der Mitte die grosste Breite, L Kl und RKl sind am Vor­
der- und Hinterende schwach eingekerbt" (Drexler, 1958, p. 526) . 

Description. See Drexler, 1958, p. 526. 
R emarks. The present material may be subdivided into two "groups" : 

The specimens from Horsens No. l are 0.38- 0.39 mm long, whilst the 
maximum length of specimens from Gassum No. 1 and from N~vling No. 
1 are 0.42 mm . As the c utlincs a re identical, both of these groups are referred 
to the same species. 

The hinge seems to be of the type usual for Monoceratina. The external 
surface of a well-preserved specimen from N 1<Wling No . I (see pl. 5, figs . 
58-59) shows a few widely spaced weak ribs on the middle and ante rior 
parts of the shell . 

As the inner margin and the line of concrescence coincide (see also 
Drexler, 1958, p . 526) this species cannot be referred to the genus Para­
doxostoma Fischer, ] 85 5. Because of the missing alate extension and sulcus 
this species cannot belong to the genus Monoceratina, but it cannot be 
referred with certainty to any other genus, so as mentioned above, it is 
preliminarily referred to the genus Monocera tina (cf. p . 13 8) . 

Together with M onoceratina ? 111ultistriata and M . ? sp . 41 35 the present 
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species may constitute a new genus, probably belonging to the tribus Pro­
tojonesiini Griindel & Kozur, 1971. 

Distribution. Denmark: The 0. aspinata, Lower Sinemurian; and the 
P. reticulata Subzone; Upper Sinemurian (Lias Beta-la) . 

Southern Germany: Lias Alpha-2 and lower part of Alpha-3 (Drexler, 
1958). 

Monoceratina ? multistriata n.sp. 
Pl. 5, figs. 62-63; pl. 8, figs. 105- 106. 

Derivation of the name. From multus = many + striatus = striated; 
referring to the characteristic sculpture. 

Holotype . A carapace. D .G.U. catalogue No. 1973-0M-9; pl. 8, figs. 
105-106. 

Type locality . The N!<)vling No. J boring. 
Type stratum. Cuttings sample 5930'-5960'. Dark grey to greyish black 

claystone, ioterbedded with siltstone. The 0. aspinata Zone, Hettangian or 
Lower Sinemurian. 

Material. 3 carapaces, 1 left valve, and 2 right valves in core samples 
from the Fjerritslev No. 2, Gassum No. 1, and 0resund No. 11 borings. 

Diagnosis. The carapace is elongated, drop-shaped in lateral view. The 
anterior margin is symmetrically rounded; the posterior margin is acuminate, 
with the maximum extension dorsally. There are no alate extensions or 
median sulcus. 

The sculpture consists of numerous , fine, closely-spaced ribs which con­
form to the dorsal and ventral margins. 

Description . The carapace is drop-shaped with an acuminate posterior 
end and a symmetrical, rounded anterior margin. The dorsal margin is 
slightly convex; the ventral margin convex. The lateral surfaces are inflated 
and have a sculpture of very fine, longitudinal ribs, which are closely spaced 
and converge posteriorly, conforming to the ventral and dorsal margins. 

The internal features are poorly known. The duplicature at the anterior 
end seems to be rather broad. The anterior section of the hinge on the 
right valve is a straight (and smooth ?) groove. 

Measurem.ents. Holotype (1973-0M-9): Length 0.58 mm and height 
0.23 mm. 

R emarks. Monoceratina ? multistriata n.sp. differs from Monoceratina 
striata Triebel & Bartenstein (1938, p. 514) in having a sculpture of more 
numerous ribs, which conform to the ventral and dorsal margins, and by 
having a more slender and drop-shaped outline. 
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In the shape of the carapace, M. ? multistriata resembles Monoceratina ? 
sp . 4135 which, however, has a sculpture of rather few and strong ribs. 

Though M. ? multistriata has neither a median sulcus nor alate extensions 
it is preliminarily referred to the genus Monoceratina (cf. p. 138). It 
probably belongs to a new genus together with M . ? fusiformis (see p. 139). 

Distribution. Denmark: The 0 . aspinata Zone to the 0. danica Zone; 
Lower to Upper Sinemurian. 

Monoceratina cf. scrobiculata Triebel & Bartenstein, 1938 
Pl. 5, figs. 65-66. 

cf. 1938: Monoceratina scrobiculata Triebel & Bartenstein, p. 508, figs. 5-6. 

Material. 1 carapace in a core sample from the Gassum No. 1 boring. 
Remarks. The specimen is broken and fragmentary: half of the left 

valve is missing; the anterior margin is fragmentary, and the dorsal extension 
of the posterior margin is broken. 

This specimen is characterized by a sculpture of longitudinal, parallel, 
and sharp ribs with distinct cross-ribs between them, forming squares. The 
longitudinal ribs continue as finer ribs on the marginal flange. There is a 
broad, median sulcus, but no alate extensions. Anterodorsally, close to the 
dorsal margin, there is a smooth hemispherical spot, - resembling an eye 
spot (cf. pl. 5, fig. 66). 

This form differs from M. scrobiculata in the more regular sculpture and 
the absence of alate extensions. 

Gri.indel & Kozur (1971) referred Monoceratina scrobiculata to the sub­
genus Bythoceratina (Praebythoceratina) Grtindel & Kozur, 1971, but 
owing to the above-mentioned difference between the present species and 
M. scrobiculata the latter cannot be referred with certainty to the same 
subgenus. The present form shows affinities to the genus Saxellacythere 
Grtindel & Kozur, 1971 , but differs in having a median sulcus. Therefore 
it is here placed informally under the genus-name Monoceratina (seep. 138). 

Distribution. Denmark: The G. apostolescui - K. ( K.) foveolata Sub­
zone; Lower Pliensbachian. 

Monoceratina ? sp. 4135 
Pl. 5, fig. 61. 

Material . 1 fragment in a core sample from the Gassum No. 1 boring; -
and 1 carapace in a cuttings sample from the Npvling No. 1 boring. 

Remarks. Monoceratina ? sp. 4135 resembles M. striata Triebel & Bar-
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tenstein (1938, p. 514), but its dorsal margin is slightly convex and the 
number of ribs is less than on M. striata. 

Monoceratina? sp. 4135 has no alate extension and no median sulcus, 
so it cannot belong to the genus Monoceratina. As mentioned under the 
description of M. ? fusiformis it must probably belong to a new genus (see 
p. 139). It is here placed informally under the genus-name Monoceratina 
(seep.138). 

Distribution. Denmark: The G. apostolescui - K. (K.) foveolata Sub­
zone; Lower Pliensbachian. 

Monoceratina sp. 4176 
Pl. 5, fig. 68. 

Material. 3 carapaces and 1 left valve in a core sample from the Gassum 
No. 1 boring. 

Remarks. The four specimens are more or less fragmentary. They are 
characterized by a sculpture of ribs and very fine intercostal pits. The ribs 
are irregular, partly with a longitudinal direction as the dominating one. 
The posteroventral part of the lateral surface is inflated with an alate exten­
sion which ends in a strong "spine". A feeble sulcus is present. 

This appears to be a new species, which has some affinities with Mono­
ceratina cf. striata Triebel & Bartenstein, 1938, sensu Drexler (1958, 
p. 522). 

Distribution. Denmark: The 0. aspinata Zone; Lower Sinemurian. 

Monoceratina sp. 4317 
Pl. 5, fig. 67. 

Material. 1 carapace in a core sample from the Flyvbjerg No. 1 boring. 
Measurements. Length 0.27 mm and height 0.14 mm. 
Remarks. This very small specimen, which is possibly a larva, does not 

resemble any known species. 
The external surface is ornamented by numerous small pits. Near the 

posterior part of the dorsal margin there is a short, longitudinal elevation 
(a rib ?). The alate extension is strong and rather short. Along the anterior 
margin there is an elevated marginal rim. 

Distribution. Denmark: The 0. adenticulata - N . (N.) simplex Zone; 
Upper Pliensbachian. 

Monoceratina? sp. 4325 
Pl. 5, fig. 64. 
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Material. 2 carapaces in a core sample from the Horsens No. 1 boring. 
Remarks. Monoceratina? sp. 4325 differs from Monoceratina ungulina 

Triebel & Bartenstein (1938, p. 508) mainly in having a sculpture of very 
fine pits. Furthermore the carapace is relatively higher. 

Grtindel & Kozur (1971) referred M. ungulina to the genus Patella­
cythere Griindel & Kozur, 1971, from which the present species differs 
since it does not have a median sulcus. It is close to Saxellacythere Gri.indel 
& Kozur, 1971 which, however, has an eye spot. M. ? sp. 4325 is only 
referred preliminarily to the genus Monoceratina (seep. J 38). 

Distribution. Denmark: The 0. aspinata Zone; Lower Sinemurian. 

Family Cytheruridae Miilier, 1894 
Genus Cytheropteron Sars, 1866 

Type species. Cythere latissima Norman, 1865. 
Diagnosis and description. See Sars (1866, p. 79) and Alexander (1933, 

pp. 187-190). 
Remarks. None of the below-mentioned species can with certainty be 

referred to the genus Cytheropteron. 
Cytheropteron reticulatum n.sp., of which the internal features are only 

partly known, may possibly belong to the subgenus Cytheropteron (Cythe­
ropteron). Cytheropteron ? foveolatum n.sp. and Cytheropteron ? cavatum 
n.sp. have outlines and carapace-shape resembling the subgenus Cytherop­
teron (Eocytheropteron) Alexander (1933, p. 195), but the hinge structure 
resembles that of Cytheropteron (Cytheropteron). The genus Metacythe­
ropteron Oertli (1957, p. 664) has minor alate extensions only, as have 
the present species. It differs from these species in the triangular outline 
of the carapace and in the sculpture, which is dominated by longitudinal ribs. 

A species very close to C.? foveolatum, C. ? diversum Herrig (1969b, p. 
1090), is described as having smooth hinge elements. Dentation of the 
terminal hinge elements on the right valve has been observed in C. ? foveola­
tum. A left valve of C. ? cavatum has a crenulate median element. It should 
be mentioned that specimens of both species appear to be partly corroded. 

The three species (C. ? diversum, C. ? foveolatum, C. ? cavatum) seem 
to be transitional forms between the two first-named subgenera, and may 
possibly form the basis for a new subgenus . 

Herrig (1969b, p. 1091) describes some of the radial pore canals as 
bipartite. Such radial pore canals are described in a few species (e.g. Cythe­
ropteron (Cytheropteron) confusum Homibrook, 1952). Several other 
species have straight and simple radial pore canals (e.g. Cytheropteron 
(Cytheropteron) acutangulum Homibrook, 1952 and C. alatum Sars, 1866). 
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The radial pore canals must be regarded as a very important character 
on the generic level, as is the hinge structure. A revision of the whole 
group, reviewing such characters as hinge structure, muscle scars, radial 
pore canals, and possibly occurrence of the alate extension, is desirable. 

Establishment of a new subgenus, including C. ? diversum, C. ? foveo­
latum and C. ? cavatum, would not be reasonable before such a revision . 
For this reason all the species present in the Danish Lower Jurassic have 
provisionally been referred to the genus Cytheropteron only. 

Stratigraphical range. Lower Jurassic - Recent. 

Cytheropteron ? cavatum n.sp. 
Pl. 6, figs. 70-71. 

1968a: Cytheropteron sp. 869 Christensen, pl. 23 , fig . 25. 

Derivation of the name. From cavus = cavity, referring to the sculpture, 
which consists of numerous cavities or pits . 

Holotype . A carapace. D.G.U. catalogue No. 1973-0M-62, pl. 6, 
fig. 70. 

Type locality. The Gassum No. 1 boring. 
Type stratum. Sample No. 38 . Dark greenish grey shale. The 0 . danica 

Zone; Upper Sinemurian. 
Material . 3 carapaces, 5 left valves, and 4 right valves in core samples 

from the Fjerritslev No. 2, Gassum No. 1, 0resund Nos. 10, 12, 14 and 15 
borings. 

Diagnosis. A Cytheropteron-like species without alate extensions, but with 
the hinge usual for the genus. 

The sculpture consists of numerous fine pits of equal size over the entire 
lateral surface, partly arranged in longitudinal rows , and with a few feeble, 
longitudinal ribs between . 

Description. The outline in lateral view is suboval, tapering posteriorly 
with a caudal extension above the mid-line. The ventral margin is straight 
with a concavity anteromedianly. The anterior margin is broadly rounded, 
extended ventrally. The dorsal margin is convex, but slightly concave poster­
iorly. The lateral surface is strongly inflated in the posteroventral region, 
but without an alate extension. Dorsally in the middle of the lateral surface 
there is a feeble concavity (sulcus). A zone along the anterior, posterior, 
and posteroventral margins is laterally compressed (forming flanges). 

The hinge of the left valve is tripartite with a long crenulate ridge and 
small terminal sockets located in bulges in the margin. 

The muscle scars form a vertical row of four spots, which seem to be 
elongated. 
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The sculpture consists of fine to very fine pits of uniform size over the 
entire lateral surface. They are partly arranged in longitudinal rows ; the 
rows are distinct along the ventral margin . Between the pits there are a few 
feeble, longitudinal ribs. On the posteroventral marginal area the ribs are 
the only sculpture found. 

Remarks. All specimens found are larvae, - except for one carapace(?). 
Therefore the marginal zone is not known. Of the valves, only one left 
valve is sufficiently well-preserved to allow study of the hinge and the 
muscle scars. 

In shape of the carapace this species resembles Cytheropteron ? foveola­
tum n.sp. , but it has a different sculpture. 

This species is questionably referred to the genus Cytheropteron as the 
internal features are only partly known (see also p. 143). 

Distribution. Denmark: The C. betzi - C. crassireticulata Zone to the 
G. apostolescui - K . (K.) foveolata Subzone ; Lower Sinemurian to Lower 
Pliensbachian. 

Cytheropteron ? foveolatum n.sp. 
Pl. 6, figs. 72-78; pl. 8, figs. 107- 111. 

1968a: Cytheropleron ? sp. 814 Christensen, pl. 23 , fig. 53 . 
1968a: Cytheropteron ? sp . 809 Christensen, pl. 23 , fig. 61 . 

Derivation of the name. From foveo lae = pits , a characteristic feature of 
the sculpture. 

Holotype . A right valve. D.G.U. catalogue No. 1973-OM-12; pl. 8, 
figs . 107-109. 

Type locality. The Fjerritslev No. 1 boring. 
Type stratum. Sample No. 4. Dark grey claystone, shale and siltstone. 

The 0 . adenticulata - N . (N.) simplex Zone; Upper Pliensbachian. 
Material. 17 carapaces, 38 left valves, and 41 right valves in core 

samples from the Fjerritslev No. 1, Flyvbjerg No. 1, Gassum No. 1, Hald­
age r No. 1, and 0resund No. 3 borings . 

Diagnosis. A Cytheropteron-like species without alate extensions , but with 
a hinge usual for the genus. Anteriorly and posteriorly there are narrow 
vestibules. 

The sculpture consists of pits, large in the centre and small near the 
margins. At the anterior margin there are a few irregular radial ribs (or 
wrinkles). 

Description. The outline in lateral view is suboval with a caudal extension 
at the posterior end, and with greatest height anteromedianly. In dorsal 
view it is elongated oval with nearly straight lateral surfaces and distinct 
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marginal flanges; the greatest breadth occurs posteromedianly. In posterior 
view it is oval to subtriangular. 

The dorsal margin is slightly convex. The ventral margin is nearly straight 
with a weak concavity posteromedianly. The anterior margin is rounded, 
extended ventrally. The posterior margin is narrowly arched with a caudal 
extension. In the right valve there is a distinct concavity on the dorsal side 
of this caudal extension. Along the anterior margin there is a flange which 
is broadest anteroventrally. Along the posterior and the posteroventral mar­
gin there is a rather b road zone which is laterally compressed without form­
ing a flange. Along this zone the valve is only moderately inflated, whilst the 
remaining part of the lateral surface is strongly inflated (especially ventrall y, 
but without an alate extension). The left valve is larger than the right one 
and overlaps it along the anterior and posterior margins. Along the dor­
sal margin the left valve is overlapped. 

The hinge is tripartite; the right valve has dentate terminal ridges. The 
median element is a narrow groove emphasized by a strong dorsal ridge. 
In the left valve the terminal sockets are formed by bulges of the margin. 

The duplicature is broad ; the inner margin and line of concrescence coin­
cide except for part of the anterior end and the posteroventral end, where 
narrow vestibules occur. The rad ial pore canals can not be clearly observed. 

The muscle scar area cons is ts of a vertical row of four elongate spots 
and two spots (?) in front of these. 

The sculpture consists of pits , - rather large in the centre of the lateral 
surface and small in the marginal areas. The laterally compressed parts 
("flanges") are also ornamented with minor pits. Along the ventral margin 
the pits are arranged in three to four rows. Opposite the area of the 
muscle scars there are one to three vertical rows of rather large pits. Radial 
to the anterior margin there are a few short and irregular ribs (or wrinkles). 

Sex ual dimorphism was not observed. 
R emarks. The radial pore canals seem to be rather numerous, but can 

not be clearly observed. 
The present species resembles Cytheropteron ? diversum Herrig (1969b, 

p. 1090). The latter has a sculpture of rather large pits arranged in rows 
radially from the centre to the margins. I ts anterior and posterior marginal 
areas are smooth, and the area along the ventral margin has three ribs. 
The differences in the hinges of the two species may be due to corrosion 
in C. ? diversum. 

On a few specimens the sculpture is coarser, resembling that of Cytherop­
teron? diversum Herrig, 1969, but in nearly all of the present specimens 
the pits are small and irregularly arranged. 

These two species are very close to each other and must be congeneric. 
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They are only doubtfully referred to the genus Cytheropteron as the oc­
currence of the posterior vestibule should exclude them from that genus . 
The missing alate extension and the occurrence of raised terminal dental 
areas in the right valve place these species as transitional fo rms between 
the subgenera C. (Cytheropteron) and C. (Eocytheropteron), - see also 
p. 143). 

Distribution. Denmark: The G. apostolescui - K. (K.) foveolata Sub­
zone and the 0. adenticulata - N . (N.) simplex Zone; Lower and Upper 
Pliensbachian . 

Cytheropteron reticulatum n.sp. 
Pl. 6, figs. 79-82. 

Derivation of the name. From reticulum = network, referring to the 
characteristic sculpture. 

Holotype . A carapace. D.G.U. catalogue No. 1973-OM- 69 ; pl. 6, 
figs. 79-80. 

Type locality. The Horsens No. l boring. 
Type stratum. Sample No. 5. Dark grey and greyish black shale. The 

0 . aspinata Zone; Lower Sinemurian . 
Material. 5 carapaces, 1 left valve, and 1 right valve in a core sample 

from the Horsens No. l bor ing. 
Diagnosis. A small species of the genus Cytheropteron characterized by 

distinct, longitudinal ribs which conform to the ventral and dorsal margins 
and are supported by numerous cross-ribs. In the centre of the lateral surface 
the reticulation is open and rather irregular. 

Description. The carapace is small and has a long, straight to slightly 
convex dorsal margin. Posteriorly the margin ends at the distinctly extended 
posterior end. Below this point the margin is convex, passing into a short 
and nearly straight ventral margin. The anterior margin is broadly rounded 
and slightly extended ventrally. The lateral surface is inflated with a strong 
alate extension, which overhangs the ventral margin. There is no spine. A 
feeble sulcus is found anteromed ianly. There is a narrow compressed zone 
along the anterior margin and another along the posteroventral one. 

The internal features are only poorly known: The duplicature at the 
posterior end is broad. The muscle scar area contains a vertical , arched 
row of four elongated spots. The hinge in one right valve is observed as a 
long groove and a posterior ridge. 

The sculpture consists of longitudinal ribs which conform to the ventral 
and dorsal margins, and also to the ventral edge of the alate extension. 
Between the ribs there are numerous finer cross-ribs . The reticulation is 
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fine and dense near the margins, but open and strong in the centre of the 
lateral surface. The pattern is rather irregular in the centre. 

Measurements. Holotype: Length 0.31 mm and height 0 .17 mm. 
Remarks. Because of the characteristic sculpture, C. reticulatum can not 

be confused with any known species. C. ? diversum, C. ? foveolatum and 
C. ? cavatum do not have strong sharp ribs. 

C. reticulatum seems to have a hinge like those of C. ? diversum and 
C. ? foveolatum. Based on this hinge type and the alate extension this 
species may possibly be referred to the subgenus Cytheropteron (Cytherop­
teron). It has provisionally been referred to the genus Cytheropteron as the 
internal features are only partly known. 

Distribution. Denmark: The 0 . aspinata Zone; Lower Sinemurian. 

"Cytheropteron" sp. 4203 
Pl. 6, fig. 84. 

1968a: Cyt li eropteron sp. 888 Christensen, pl. 23 , fig. 28 . 

Material. l right valve in a core sample from the 0resund No. 12 boring. 
Remarks. The specimen is tentatively referred to the Cytheropteron-group . 
The external surface is covered by a reticulation of distinct ribs. A rather 

strong alate extension occurs. The internal features are not clearly visible 
due to covering by sediment, but the duplicature of the anterior end seems 
rather broad. 

Distribution. Denmark: The G. apostolescui - K. (K.) foveolata Sub­
zone ; Lower Pliensbachian. 

Genus Cytherura Sars, 1866 

Type species. Cythere gibba Mi.iller, 1785 . 
Original diagnosis. See Sars, 1866, p. 69. 
Stratigraphical range . Lower Jurassic (?) , Cretaceous to Recent. 

Cytherura ? sp. 4340 
Pl. 6, fig. 87. 

Material. l right valve in a core sample from the Gassum No. 1 boring. 
Remarks. The hinge is nearly straight with a long median groove and 

terminal dental elevations, of which the anterior one is short and rounded 
and the posterior one elongated (smooth?). The duplicature is broad. A 
narrow vestibule occurs anteriorly. 

The specimen is referred to the genus Cytherura with reservations since 
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it does not clearly have the generic characters and since this genus has not 
yet been found in the Lower Jurassic. 

Distribution. Denmark: The G. apostolescui - K. (K.) foveolata Sub­
zone; Lower Pliensbachian. 

Family Limnocytheridae Klie, 1938 
Genus Stenestroemia Christensen, J 968 

I 

Original diagnosis. S~e Christensen, 1968b, p. 39. 
Stratigraphical range. Jurassic. 

Stenestroemia ? roedbyensis Michelsen, 1970 
Pl. 7, figs. 88-89; pl. 8, fig. 112. 

1970: Stenestroemia ? roedbye11sis Michelsen, p. 35, pl. XI, figs. 1- 3; text-figs. 3-4. 

Material. 5 carapaces, 45 left valves, and 46 right valves in core samples 
from the Gassum No. 1 and Rpdby No. 1 borings. 

Original diagnosis . "A species with hinge and muscle scar like in the 
genus Stenestroemia . The posterior end of the carapace is strongly developed 
and has its largest width posterodorsally. The radial pore canals seem to be 
narrow and closely spaced" (Michelsen, 1970, p. 35). 

Description. See Michelsen, 1970, p. 35. 
Remarks. Stenestroemia ? roedbyensis is described from R0dby No. 1 

where it is common in two samples . Since then only few specimens have 
been found in other localities (Gassum No. 1: 2, Npvling No. 1: 1, and 
Rpnde No. 1: 1 specimen). 

The systematic problem is still unsolved. S. ? roedbyensis should probably 
be referred to a new genus, but it is desirable to have more species in 
order to establish a new genus. 

Distribution. Denmark: The 0. aspinata Zone; Hettangian and Lower 
Sinemurian. 

Family Paradoxostomatidae Brady & Norman, 1889 
Genus Paradoxostoma Fischer, 1855 

Type species. Paradoxostoma dispar Fischer, 1855. 
Original diagnosis. See Fischer, 1855, p. 654. 
Stratigraphical range. Lower Jurassic?, Cretaceous ?, Eocene-Recent. 

Paradoxostoma ? pusillum n.sp. 
Pl. 7, figs. 90-95; pl. 8, figs. 113-114. 
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1968a: Paradoxostoma ? sp. P. ? fusiformis Drexler - Christensen , pl. 23 , fig. 8. 
1970: Paradoxostoma ? cf. P. ? fusiformis Drexler - Michelsen, p. 37, pl. XII, 

figs. 2a-b. 

Derivation of the name. From pusillus = small or diminutive, referring to 
the size of this species. 

Holotype. A carapace. D.G.U. catalogue No. 1973-OM-78. Pl. 7, figs. 
90-91. 

Type locality. The 0resund No. 8 boring. 
Type stratum. Sample No. 917. Greyish black claystone, and sandstone. 

The C. betzi - C. crassireticulata Zone; Lower Sinemurian. 
Material. 47 carapaces and 37 valves in core samples from the Fjerritslev 

No. 2, Gassum No. 1, Rpdby No. 1, Vinding No. 1, and 0resund No. 8 
borings. 

Diagnosis. A small species, suboval in lateral view with ends equal in 
height; the anterior one is rounded and the posterior one obliquely trun­
cated. Fusiform in dorsal view. Right valve larger than left valve. 

Vestibule rather deep. 
Description. The carapace is suboval in lateral view, with the greatest 

height medianly. It is fusiform in dorsal view, with the greatest breadth 
medianly. 

The dorsal margin is convex, more strongly so in the left valve. The 
ventral margin is straight to convex, with a faint concavity anteromedianly. 
The anterior margin is broadly rounded, most narrowly arched dorsally. The 
posterior margin is slightly convex, oblique and with the narrowly rounded 
dorsal part extended. Both ends are equally high. The lateral surface is 
evenly vaulted, most strongly in the region between the centre and the ven­
tral margin and only slightly so near the ends . The right valve is larger than 
the left one, but the latter overlaps the former along the middle two thirds 
of the dorsal margin. 

The hinge appears to be lophodont. The dorsal margin of the right valve 
is overlapped by the left valve, whilst the overlap is reversed in the short 
terminal parts. 

The muscle scar area contains a vertical row of three or four elongate 
spots. 

The duplicature is broad, especially anteriorly. The vestibules of both 
ends are deep, connected along the ventral margin. Radial pore canals 
were not observed. 

The external surface is smooth. 
Sexual dimorphism was not observed. 
Remarks. This little species is apparently thin-shelled and is often found 
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broken or deformed. Of the 37 valves recorded from Rpdby No. 1, only 
very few are so well-preserved that internal features can be studied. The 
other valves, as well as a large proportion of the carapaces from that bore­
hole, are squashed. The very characteristic outline in lateral view makes a 
good basis for including all the above-mentioned specimens in the species. 

Paradoxostoma ? pusillum n.sp. has been placed close to Paradoxostoma 
? f usiformis Drexler ( = Monoceratina ? fusiform is (Drexler), see p. 139 in 
the present paper) by Christensen (1968a) and Michelsen (1970). Studies 
of specimens from other boreholes (than Rpdby No. 1) have clearly shown 
that the present species cannot be confused with the species of Drexler. 
P. pusillum is smaller, both ends of the carapace are of equal height and 
the posterior end is not pointed. Michelsen (1970, p. 37) supposed that 
only larvae were found in Rpdby No. 1; however, new discoveries have 
established that those specimens must be adults since two valves with well­
developed duplicatures have been recorded. 

The present species is referred to the genus Paradoxostoma with reser­
vations as the internal characters are only partly known. 

Distribution. Denmark: The 0. aspinata Zone and the C. betzi - C. crassi­
reticulata Zone; Hettangian and Lower Sinemurian. 

Paradoxostoma ? sp. 4092 
Pl. 7, fig. 96; pl. 8, figs. 115-116. 

Material . 7 carapaces in core samples from the Gassum No. 1 boring. 
Description. The outline in lateral view is elongate-oval, with the greatest 

height posteromedianly. The dorsal margin is convex; the anterior one sym­
metrically rounded, the posterior one oblique, extended dorsally ; the ventral 
margin is nearly straight, but with a feeble concavity anteromedianly. In 
dorsal view the carapace is fusiform with the greatest breadth posterome­
dianly. The two valves are of nearly equal size, but the right valve overlaps 
the left one along the dorsal margin. 

The internal features are unknown. 
The external surface is smooth. 
Remarks. This species differs from P. ? pusillum in being longer and in 

having the greatest height posteromedianly. 
It is questionably classified within the genus Paradoxostoma on the basis 

of some morphological points of resemblance to P. ? pusillum. 
Distribution. Denmark: The G. apostolescui - K. (K.) foveolata Subzone 

and the 0. adenticulata - N. (N.) simplex Zone; Lower and Upper Pliens­
bachian. 
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Family Progonocytheridae Sylvester-Bradley, 1948 
Subfamily Progonocytherinae Sylvester-Bradley, 1948 
Genus Fuhrbergiella Brand & Malz, 1962 

Type species. Fuhrbergiella gigantea Brand & Malz, 1962. 
Original diagnosis. See Brand & Malz, 1962, p. 2. 
Stratigraphical range. Aalenian - Bajocian. 

Fuhrbergiella sp. 4189 
Pl. 9, fig. 125. 

Material. 1 left valve in a core sample from the 0resund No. 2 boring. 
Remarks. This specimen, which is broken and rather badly preserved, 

bas a sculpture and valve outline resembling F. (Praefuhrbergiella) sauzei 
Brand & Matz (1962, p . 22) and F. (Praefuhrbergiella) ? favosa Plumboff 
(1963 , p. 26). Because of the state of preservation it is left under open 
nomenclature. 

Distribution. Denmark: The Rydeback Beds;(?) Aalenian. 

Subfamily Protocytherinae Lyubimova, 1955 
Genus Acrocythere Neale, 1960 

Type species. Orthonotacythere hauteriviana Bartenstein, 1956. 
Original diagnosis. "A subgenus of Orthonotacythere with hinge and inter­

nal features as in Orthonotacythere, sensu stricto, but differing in shape and 
ornament. The posterior end of the shell ends in a blunt point which lies on 
or about the level of the mid-line and not markedly dorsally as in Ortbo­
notacythere, sensu stricto. Ornament is dominantly costate or reticulate, 
tubercles being absent or much reduced" (Neale, 1960, p. 213). 

Remarks. Neale (1960) established Acrocythere as a subgenus of Ortho­
notacythere Alexander, 1933 which is referred to the subfamily Loxocon­
chinae Sars, 1925 . Plumhoff (1963, p. 20) gave Acrocythere the taxo­
nomic rank of genus and placed it in the subfamily Progonocytherinae Syl­
vester-Bradley, 1948. As the binge is merodont, Acrocythere is placed in the 
subfamily Protocytberinae in the present paper. 

The species referred to the genus Acrocythere in the present paper con­
stitute a heterogeneous group of species, all of which differ more or less from 
the type species. The species are divided into three groups: the oeresun­
densis-group, the rectangula-group, and the tricostata-group. 

The oeresundensis-group comprises the species A. gassumensis n.sp. and 
A. oeresundensis n.sp., which differ from the type species in being smaller, 
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in having the entire external surface covered by a reticulation of ribs form­
ing a hexagonal pattern, and in the occurrence of the strong elevations 
(ridges and knots) between the lateral and ventral surfaces and ventrally 
to the posterior and anterior cardinal angles. This group may probably belong 
to a new genus. 

The rectangula-group comprises the species A. rectangula n.sp. only. It 
differs from the type species in being subrectangular in lateral view without 
an acuminate posterior margin, in being smaller, and in the sculpture. This 
species may probably also belong to a new genus. 

The tricostata-group comprises the species A. tricostata and A .? sp. 4339. 
These species are more closely related to the genus Acrocythere than the 
species of the other two groups, but they differ in being smaller and in hav­
ing a more weakly developed sculpture. However, they are here considered 
as belonging to the genus . 

Stratigraphical range. Lower Jurassic to Lower Cretaceous . 

The oeresundensis-group 

Acrocythere gassumensis n.sp. 
Pl. 7, figs. 97-100; pl. 8, figs. 117-119. 

1968a: Monoceratina sp. 653 Christensen, pl. 23, fig. 7. 

Derivation of the name. From the name of the type locality. 
Holotype. A carapace. D.G.U. catalogue No. 1973-0M-15; pl. 8, figs. 

117-119. 
Type locality. The Gassum No. 1 boring. 
Type stratum. Sample No. 39A. Dark greenish grey shale. The 0. danica 

Zone; Upper Sinemurian. 
Material. 9 carapaces, 3 left valves, and 7 right valves in core samples 

from the Gassum No. 1, 0resund Nos. 8, 9 and 14 borings. 
Diagnosis. An Acrocythere-like species characterized by a sculpture with 

a strong broad rib and knots, and with a distinct reticulation. Ventrally on 
the lateral surface there is a longitudinal rib with terminal elevations. Ven­
trally to the eye spot a strongly elevated area occurs. Near the posterior 
cardinal angle there are two distinct knots. The entire lateral surface, includ­
ing ribs and knots, is covered by a reticulation of sharp and rather strong 
ribs forming a hexagonal pattern. 

Description. Subrectangular outline in lateral view, with the greatest height 
at the anterior cardinal angle. Suboval in dorsal view, with marked marginal 
flanges, and with the greatest breadth in the posterior third. In posterior 
view suboval, with the greatest breadth ventrally. 
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The dorsal margin of the left valve is stra:ght, and on the right valve 
slightly convex. The cardinal angles are distinct. The ventral margin is nearly 
straight and the anterior margin is broadly rounded, slightly extended ven­
trally. The posterior margin is shorter and terminates in an obtuse angle; 
the dorsal section of this margin is straight to concave. The left valve is 
iarger than the right one, overlapping the latter posteriorly and ventrally, 
whilst the right valve overlaps the left one along the dorsal margin. The 
marginal flanges are distinct. The lateral surface is strongly inflated, especially 
ventrally and posteriorly. Medianly and up to the dorsal margin there is 
a feeble concavity, which is emphasized by the strong ribs. Eye spot distinct. 

The binge is apparently merodont, the right valve with dentate terminal 
ridges separated by a narrow (and finely crenulate?) groove. 

The muscle scars and the duplicature were not clearly observed. 
The sculpture is characterized by strong ribs and knots, and by a distinct 

reticulation. Ventrally there is a longitudinal rib with strong terminal eleva­
tions. The posterior end may form a spine-like extension. Close below the eye 
spot there is a strong knot. Ventrally and anteroventrally to the posterior 
cardinal angle there are two strong knots, of which the posterior one may 
be only weakly developed. The entire external surface, including the rib and 
knots, is covered by a reticulation of sharp, rather strong ribs forming a 
hexagonal pattern. Along the ventral margin the reticulation tends to be in 
rows of hexagons. On the marginal flanges there are radial ribs. 

Most of the small larvae found in the 0resund borings have less strong 
ribs and knots. 

Sexual dimorphism was not observed. 
Remarks. Acrocythere gassumensis resembles A. oeresundensis n.sp., but 

the former is relatively shorter and has a more rectangular outline in lateral 
view. The strong ventral rib does not bend anteriorly and continue to the 
eye spot as it does in A. oeresundensis. Furthermore, A. gassumensis has 
two knots near the posterior cardinal angle, whereas A. oeresundensis has 
one elongated knot. 

"Cythere" terquemiana 1ones, 1872 (cf. Lord, 1971, p. 657) is possibly 
close to A. gassumensis n.sp., but has a different sculpture with more num­
erous and irregular "knots". More detailed studies of the former, and com­
parison of the two species are necessary to elucidate their relationships. 

In spite of the fact that the internal features have not been completely 
elucidated, A. gassumensis is referred to the genus Acrocythere, on the basis 
of the close relationship to A. oeresundensis (see also p. 152). 

Distribution. Denmark: The C. betzi - C. crassireticulata Zone and the 
lower part of the 0 . danica Zone; Lower and Upper Sinemurian. 
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A crocythere oeresundensis n.sp. 
Pl. 7, figs. 101- 104; pl. 8, figs. 120- 124. 

1968a: Cyt /1 eroptero n sp. 848 Christensen, pl. 23 , fig. 38. 

Derivation of the name. From the name of the type locality. 
Holotype. A right valve. D.G.U. catalogue No. l 973-0M-10 ; pl. 8, figs. 

J 20- 122. 
T ype locality . The 0resund No. 12 boring. 
Type stratum. Sample No. 1406. Greyish sandstone and siltstone. The 

G . apostolescui - K. (K.) foveolata Zone; Lower Pliensbachian. 
Material. 5 carapaces, 33 left valves, and 45 right valves in core samples 

from the 0resund Nos . 12 and 15 borings. 
Diagnosis. A small species with an outline resembling the genus Acrocy­

there and characterized by a sculpture with a strong longitudinal ridge in 
the ventral part of the lateral surface. Anteriorly this ridge bends (90°) 
dorsally to the eye spot. Below the posterior cardinal angle there is a 
strong, very short rib (or knot) . The entire external surface (also the strong 
ribs) is covered by a strong reticulation of ribs forming a hexagonal pattern. 

Description . Subrectangular in lateral view with the greatest height at 
the anterior cardinal angle. Oval to subrectangular in dorsal view, with 
greatest breadth posteriorly. 

The dorsal margin is straight to slightly convex in the right valve and con­
cave in the left. The ventral margin is slightly concave. The anterior margin 
is b roadly rounded, slightly extended ventrally. The posterior margin is 
acuminate with the sharp angular termination at the mid-height. In the right 
valve the dorsal part of this margin is concave; otherwise it is nearly straight. 
The left valve is larger than the right valve, but is overlapped by the latter 
along the dorsal margin. The lateral surface is most strongly infla ted ven­
trally and has a weak concavity in the middle up to the dorsal margin . 
This shape is emphasized by the strong ribs mentioned below. The eye 
spot is small, but distinct. The marginal flanges at both ends are rather 
broad. The larvae do not differ markedly from this description. 

The hinge is merodont, with dentate terminal ridges in the right valve ; 
the posterior ridge is rather long. The median-element is a long, straight, 
finely crenulate groove. The muscle scars form a vertical row of four spots. 
The duplicature is broad. The inner margin and the line of concrescence 
coincide, (at the anterior end in some specimens there is a frosted zone which 
may indicate the occurrence of a narrow vestibule) . The radial pore canals 
are straight and simple, 6-7 anteriorly and 3-4 posteriorly. 
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The sculpture consists of a very strong, longitudinal rib which is situated 
on the border between the lateral and ventral surfaces. Posteriorly the rib 
is high and forms an alate extension. Anteriorly it bends (90°) dorsally and 
ends at the eye spot. Below the posterior cardinal angle there is a very short 
rib (or a knot) . The entire external surface (also the ribs) is covered by a 
distinct hexagonal reticulation. On the marginal flanges there are a few rather 
widely spaced, radial ribs. 

Measurements (in mm). Only few specimens are measurable. The mea­
surements of the specimens from sample No. 1406 of the 0resund No. 12 
boring are given below: 

Length Height 

Carapace, adult 0.40 0.19 
Left valve, adult 0.39 0.19 
Left valve, adult 0.39 0.20 
Right valve, adult 0.37 0.17 
Right valve, adult 0.39 0.19 
Left valve, larva 0.34 0.17 

Remarks. The merodont hinge, the eye spot and the shape of the cara­
pace with the reticulate and costate sculpture are the grounds for referring 
this species to the genus Acrocythere. The occurrence of a vestibulum is 
doubtfully inferred from an irregular frosted zone along the inner margin. 
The radial pore canals pass into this zone, but it has not been possible to 
observe the proximal end of these canals. The frosted zone, which has also 
been observed in a few specimens of Acrocythere tricostata n.sp., may be due 
to corrosion. 

The larvae of the present species are the same size as adult A. tricostata 
n.sp., but differ from it in lacking the median rib. A. oeresundensis n.sp. 
resembles A. aff. pumila Plumhoff (1963 , p. 21), but the latter has a 
more open reticulation and a diagonal, median rib. 

Concerning the relationship with A. gassumensis see the remarks under 
that species (pp. 152 and 154). 

Distribution. Denmark: The middle subzone and the G. apostolescui -
K. (K.) foveolata Subzone of the 0. danica Zone; Upper Sinemurian and 
Lower Pliensbachian. 

The rectangula-group 

Acrocythere rectangula n.sp. 
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Pl. 9. figs. 126-130; pl. 11, figs. 154-156. 

1968a: Lophocythere sp. 865 Christensen , pl. 23, fig . 20. 

Derivation of the name. From rectus = right and angulus = angle, refer­
ring to the outline of the carapace. 

Rolotype. A carapace. D.G.U. catalogue No. 1972-OM-93; pl. 11 , figs . 
154-156. 

Type locality. The 0resund No. ] 4 boring. 
Type stratum. Sample No. 1691. Dark grey to greyish black claystone. 

The 0. danica Zone; Upper Sinemurian. 
Material. 6 carapaces, 6 left valves, and 7 right valves in core samples 

from the Gassum No. 1, 0resund Nos. 10 and 14 borings. 
Diagnosis. A small species with a rectangular or subrectangular outline 

in lateral view. 
The sculpture consists of rather high, sharp ribs forming a pattern of 

polygons. The polygons are placed in two rows, longitudinally on the lateral 
surface. Anterodorsally the pattern is irregular. 

Description. The outline in lateral view is subrectangular with the greatest 
height at the anterior cardinal angle. The outline in dorsal view is subrec­
tangular to elongate-oval with the marginal flanges a little extended, and 
with the greatest breadth posteromedianly. In posterior view it is subtriangular 
with the greatest breadth ventrally. 

The dorsal margin in the right valve is straight or slightly convex ; in 
the left valve it is slightly concave. The cardinal angles are distinct. The 
ventral margin is nearly straight, with a concavity anteromedianly. The an­
terior margin is broadly rounded and slightly extended ventrally. The post­
erior margin in the left valve is broadly rounded, but in the right valve it 
is more pointed and has a dorsal concavity. The lateral surface is most 
strongly inflated ventrally and posteriorly. Behind the anterior cardinal angle 
it is concave. Along the ventral margin it is also concave. The marginal 
flanges (especially the anterior one) are narrow. The eye spot is distinct. 

The hinge in the right valve consists of terminal dental areas (with 5-6 
teeth in the posterior one and 5(?) in the anterior one), and a narrow and 
finely crenulate, median groove. The hinge in the left valve consists of 
corresponding notched sockets separated by a bar. 

The inner margin and the line of concrescence coincide. The marginal 
area is moderately broad. Radial pore canals seem to be simple and straight, 
6-7 anteriorly and 3-4 posteriorly. 

The muscle scars form an arched, vertical row of four spots . 
The sculpture consists of rather high, sharp ribs forming a pattern of 

elongated polygons. The polygons are arranged in two horizontal rows with 
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the longest side of the polygons at right angles to this direction. Anteriorly 
and anterodorsally the pattern is more irregular with oblique ribs. The 
intercostal areas are ornamented with small pits. A long the ventral margin 
there are two or three fine longitudinal ribs. The marginal flanges are smooth. 

The inferred males are more elongated and have a more angular outline 
in lateral view than the females. 

Measurements (in mm). 

Holotype, carapace, female, 1972-OM-93 
Paratype, carapace, male, 1973- OM- 93 
Paratype, right valve, female, 1973-OM-92: 
Paratype, left valve, male, 1973- OM-91 
Paratype, left valve, female, 1973- OM-90 

Length 

0.37 
0.39 
0.38 
0.41 
0.38 

Height 

0.18 
0 .1 8 
0.18 
0.19 
0.19 

Remarks. Though the present material is small and not all of the internal 
characters are completely elucidated, A crocythere rectangula is clearly a new 
species which cannot be confused with any known species. The sculpture 
of A. rectangula is in some degree like that of Cristacythere crassireticulata 
n.sp ., so larvae of this species may show some affinities with A. rectangula. 
However, the sculpture of C. crassireticulata is denser and the r ibs form 
smaller polygons, which are not elongated. Concerning the relationship to 
the genus Acrocythere see p. 152. 

Distribution. Denmark: The lowes t part of the 0. danica Zone, Upper 
Sinemurian. 

The tricostata-group 

Acrocythere tricostata n.sp. 
Pl. 9, figs . 131-142; pl. l 1, figs. 157-1 58 . Text-fig. 26. 

Derivation of the name. Tres = three + costa = r ib; referring to the 
three longitudinal ribs. 

Holotype. A carapace. D.G.U. catalogue No. 1973-0M-95 ; pl. 9, figs . 
132-133. 

Type locality. The Gassum No. 1 boring. 
Type stratum. Sample No. 16. Dark grey shale. The 0 . adenticulata -

N. (N.) simplex Zone; Upper Pliensbachian . 
Material . 23 carapaces, 8 left valves , and 7 right valves in core samples 

from the Flyvbjerg No. 1, Gassum No. l, and 0resund No . ] 2 borings. A 
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few badly preserved specimens are found in the 0resund Nos. 12, 14 and 
15 borings. 

Diagnosis . A small species of the genus Acrocythere characterized by three 
distinct longitudinal ribs, of which the median and dorsal ones are simple 
and nearly straight. The ventral rib is double and closely spaced posteriorly, 
widely spaced and more indistinct anteriorly. The intercostal areas have 
a polygonal pattern of low r ibs. 

The dorsal and ventral margins only converge slightly posteriorly. 
Description . The carapace is subrectangular in lateral view, with the great­

es t height at the anterior cardinal angle. In dorsal view the outline is oval, 
with extended marginal flanges, and with the greatest breadth posteriorly. 
In posterior view it is subtriangular, with the greatest breadth ventrally. 

The dorsal margin of the left valve is straight, whilst that of the right 
valve is slightly convex. Of the cardinal angles the anterior one is the most 
dis tinct. The anterior margin is broadly rounded and very slightly extended 
ventrally. The posterior margin is acuminate with a concavity dorsally in the 
right valve, and is extended dorsally to the median line in both valves. The 
ventral margin is nearly straight. The dorsal margin and the ventral one 
only converge slightly posteriorly . The left valve is slightly larger than the 
right one, but is overlapped by the latter along the dorsal margin. Eye spot 
distinct. The posteroventral part of the lateral surface is strongly inflated 
(with a weak alate extension). 

The binge is merodont with short, terminal , dentate grooves connected 
by a long, crenulate ridge in the left valve. The muscle scars form a vertical 
row of four small spots. The duplicature is broad ; the inner margin and 
the line of concrescence coincide. The radial pore canals are straight and 
simple, 6 anteriorly and 3 posteriorly . 

The sculpture is characterized by three longitudinal ribs: one along the 
dorsal margin, one median rib wh ich posteriorly is dorsal and anteriorly 
is ventral to the median line, and one ventral double rib which is closely 
spaced posteriorly and more widely spaced and ind is tinct anteriorly. The in­
tercostal areas are covered by low ribs forming a pattern of small polygons. 
The broad posterior flange may be smooth or have a few radial ribs, the 
more narrow anterior flange has few radial ribs . 

The characters of the larvae are close to this description, but the outline 
in lateral view is more triangular. 

Sexual dimorphism was not observed with certainty. 
Measurements (in mm). Only very few specimens are measurable. The 

measurements from two samples of Gassum No. 1 are given in text-fig. 26. 
Remarks. Acrocythere tricostata n.sp. is identical with the species named 

Nanacythere sp. 4007 by Michelsen (1971 a) and Acrocythere sp. 4007 
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Text-fig. 26. Scattergram showing relations between numbers, lengths and heights for 
carapaces of Acrocythere tricostata n. sp. Sample No. 18 (circles) and sample No. 19 
(black spots) from the Gassum No. 1 boring. 

by Michelsen (1973a) . Lophocythere ? sp. 866 Christensen (1968a, pl. 23, 
fig. 26) is assumed to be identical with the present species. 

A. tricostata can not be mistaken for any known species. 

Distribution. Denmark: Rare in the middle subzone of the 0. danica 
Zone, common in the G. apostolescui - K . (K.) foveolata Subzone and in 
the lower part of the 0. adenticulata - N. (N.) simplex Zone; Upper Sine­
murian, Lower and Upper Pliensbachian. 

Acrocythere? sp. 4339 
Pl. 6, fig. 86. 

Material. 1 left valve in a core sample from the Gassum No. 1 boring. 
Remarks. The hinge is straight with a long, crenulate (?) median ridge 

and terminal sockets, of which the anterior one is very short and the posterior 
one is elongated. The duplicature is broad; the line of concrescence and the 
inner margin coincide. 

The specimen is referred with uncertainty to the genus Acrocythere as it 
differs in sculpture and size from the type species, and since the internal 
characters are poorly known only. 

Distribution. Denmark: The G. apostolescui - K. (K.) foveolata Subzone; 
Lower Pliensbachian. 

Liassic "Procytheridea" 
The genus Procytheridea was described by Peterson (1954) from the North 
American Rierdon Formation and Sundance Formation (Callovian) . 

In 1959 Klingler & Neuweiler described fifteen Liassic species referring 
them to Procytheridea. Apostolescu (1959) included eight species in this 
genus. Since then several L iassic species have been ascribed to the genus by: 
Bizon, 1960, Donze, 1966 and 1967, Dreyer, 1965 , Fischer, 1963 , Gra­
mann, 1962, Michelsen, 1970, Plumhoff, 1963, and Stoermer & Wienholz, 
1965 . 
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None of these Liassic species are congeneric with the type species, Procy­
theridea exempla Peterson, 1954. The internal characters (hinge, muscle 
scars, marginal zone) are the same, with the possible exception of the radial 
pore canals which were not observed by Peterson. Howe (in Moore, 1961) 
describes the number of canals as few in Procytheridea, without giving any 
references. However, the external features and shape of the carapace in the 
European Liassic species and in Procytheridea exempla are quite different. 
The marginal flanges of the latter are narrow and reticulate, whilst the Liassic 
species have broad and smooth flanges. The sculpture of Procytheridea is 
rather strong and dense, a feature which is only found in a few Liassic 
species. 

In 1960 Martin described an Upper Liassic genus, Kinkelinella, which in 
the shape of the carapace is typically Liassic, but which differs from both the 
Liassic "Procytheridea" and from Procytheridea s.str. in having a smooth 
median hinge-element. However, in 1962 Gramann described Kinkelinella 
with an antimerodont hinge, and placed it together with Progonoidea and 
Pleurifera as a subgenus belonging to Procytheridea. Anderson (1964) de­
scribed the genus Klinglerella with the Lower Liassic Procytheridea gla­
bellata Klingler & Neuweiler, 1959 as type species. 

Other authors have discussed the problems concerning the European "Pro­
cytheridea". Lord (1972b) gives a thorough and detailed examination of 
the problems as they have been treated in the literature. He concluded that 
the genus Procytheridea does not occur in the Lias and may not even be 
present in Europe. Further he mentioned that the "species assigned to the 
genus belong to Kinkelinella, Klinglerella, Micropneumatocythere, Pleurifera, 
Progonoidea, Gramannella, (?) Gloughtonella and several other undescribed 
genera". 

One of the characters in question is the median hinge element. In the 
most of the species dealt with it has been described as (weakly) crenulate 
or dentate. It seems to be a feature difficult to observe and describe exactly. 
This character has not been totally elucidated even by studying the present 
material by means of the scanning electron microscope. In the present study 
the median hinge element has been shown to be finely crenulate, at least 
in well-preserved specimens; it seems to be smooth only in species belonging 
to Cristacythere n.gen. 

Kinkelinella may possibly differ from Klinglerella in having a smooth 
middle hinge element, but Gramann (1962) described it as crenulate. Sub­
sequently, other species with an antimerodont hinge have been referred to 
the genus (cf. Malz 1966). 

The taxonomical problems have not been solved completely, but it is as­
sumed by the present author that only a few species have a smooth 

11 D.G.U. JI. rk. nr. 104 161 



middle hinge element (the Cristacythere-species), whilst all others have a 
crenulate one. A classification of the species in question must therefore be 
based on other features. The great differences in the external morphology 
of the shells are obvious. A combination of the shape of the shell, the 
sculpture, the features of the marginal zone and of the hinge is here pro­
posed as the basis for a classification. On the basis of the Danish material 
and the data known from the literature (especially the German material) 
the species dealt with in the present paper are referred to five closely related 
genera and subgenera: 

1. Klinglerella is placed as a subgenus under Kinkelinella since these two 
groups are considered to differ only in minor features of the sculpture. -
(The Middle Jurassic genus Ektyphocythere Bate, 1963 is by Malz (1966) 
regarded as a junior synonym of Kinkelinella. If this assumption is cor­
rect the differences between the oldest Klinglerella-species and the young­
est Kinkelinella-species will probably be too large to permit inclusion of 
both of them under the same genus). 

2. Progonoidea and Pleurifera are here regarded as independent genera. 
3. One new genus is established: Cristacythere. 

Genus Cristacythere n.gen. 

Derivation of the name. From crista = crest, + cythere. 
Type species. Cristacythere costata n.sp. 
Diagnosis. A genus of the family Progonocytheridae characterized by an 

elongated subrectangular to subtriangular carapace, which is not pro­
nouncedly inflated. The hinge is merodont (with a smooth median element). 
The adductor muscle scars form a vertical row of 4 elongate-oval scars, 
with 2 suboval scars anteriorly. The inner margin and the line of con­
crescence coincide. The radial pore canals are simple and straight, 6-8 an­
teriorly and 4-5 posteriorly. 

The sculpture consists of strong and broad ribs, which may be more or 
less longitudinal or form a network-pattern. The intercostal areas may be 
smooth or with fine cross-ribs. 

Remarks. The present genus includes Procytheridea betzi Klingler & Neu­
weiler, 1959, Cristacythere costata n.sp. and C. crassireticulata n.sp. Charac­
teristic for these three species is the elongated subrectangular outline in 
lateral view, with distinct cardinal angles. P. betzi is more triangular than 
the other two and has the posterior end more pointed, but is close to C. cras­
sireticulata in being elongated and having strong and broad ribs. The hinge 
of P. betzi is described by Klingler & Neuweiler (1959, p. 376) as having 
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a weakly crenulate middle section. In the present material no specimens 
with a crenulate middle section are found; this is also true for the other 
two species. 

Cristacythere differs from all other genera mentioned within the Euro­
pean "Procytheridea" -group (cf. p . 162). P. betzi may show some degree 
of a triangular sculpture-pattern, but the ribs are much stronger and fewer 
than in Klinglerella; the carapace is pronouncedly elongated and more sub­
rectangular, too. The outlines of C. costata and C. crassireticulata in lateral 
view are a little like that of P. harpa, but the carapace of the former is 
more rounded and the sculpture is quite different. Cristacythere thus shows 
some affinities with Klinglerella and Pleurifera, but cannot be confused with 
these. 

Sexual dimorphism occurs, probably also in some of the larval stages. 
Stratigraphical range. Lower Jurassic (Hettangian to Upper Sinemurian). 

Cristacythere betzi (Klingler & Neuweiler, 1959) 
Pl. 10, figs. 143-147; pl. 11 , figs. 159-171. Text-fig. 27 . 

1959: Procytheridea betzi Klingler & Neuweiler, p. 374, pl. 13, figs. 1-5, 9. 
1962: Procytheridea betzi Klingler & Neuweiler - Klingler, p. 80, pl. 12, fig. 5. 
1965: Procytheridea betzi Klingler & Neuweiler - D reyer, p. 503, pl. V, figs. l a-d. 
1968a: Procytheridea betzi Klingler & Neuweiler - Christensen, pl. 23, fig. 13. 

Material. 59 carapaces, 26 left valves, and 35 right valves in core 
samples from the Gassum No. 1, 0resund Nos. 8, 9, 10, and 14 borings. 

Original diagnosis. "Eine Art der Gattung Procytheridea mit einer sehr 
leicht erkannbaren Uingsrippenskulptur. Zwischen den rundlichen Rippen 
sind durch feine Leistchen vergitterte, breite und schmalere Taler vorhan­
dcn. Der Vorderrand ist in der unteren Halfte starker gerundet, der Dorsal­
rand lang und fast gerade sowie schwach nach hinten abfallend, der Hinter­
rand etwas unter der Mittellinie des Gehauses eng gerundet und die Ven­
tralnaht durch die gebauchten Ventralflachen in Seitenansicht verdeckt" 
(Klingler & Neuweiler, 1959, p. 374). 

Description. The shell is elongated subtriangular in lateral view with the 
greatest height at the anterior cardinal angle. The dorsal margin is straight 
to slightly convex. T he cardinal angles are weakly marked. The anterior 
margin is rounded and slightly extended in the ventral part. The posterior 
end is more acute, with a concave dorsal part in the right valve. The ventral 
margin is straight with a small concavity in front of the mid-point. The 
right valve is smaller than the left one. In dorsal view the carapace is oval, 
with the greatest breadth posterior of mid-length, with strong marginal 
flanges at both ends. 
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The hinge is straight. In the left valve it consists of two elongated and 
notched sockets separated by a bar, which is emphasized by a dorsal groove. 
The hinge of the right valve consists of corresponding terminal dental areas 
(with seven teeth in the posterior one and six in the anterior one), separated 
by a smooth groove. 

The inner margin and the line of concrescence coincide. The duplicature 
is broad. The radial pore canals are simple and nearly straight. There are 
eight pore canals in the anterior margin and four in the posterior. The muscle 
scar is only observed as a vertical row of spots (pl. 10, fig. 147). 

The sculpture is characterized by rather strong longitudinal ribs in the 
ventral half of the valve. Over to the muscle scars the ribs are interrupted 
and slightly wavy. In the dorsal part of the valve the ribs converge towards 
the middle of the dorsal margin. The area between the ribs is ornamented 
by very fine and small cross-ribs. The reticulation does not extend onto the 
flanges; a narrow zone along the dorsal margin is also smooth. 

Sexual dimorphism was only tentatively recognised. 
Measurements and statistics (in mm). The specimens of 0resund No. 8, 

sample No. 951 and Gassum No. 1, samples Nos. 45A, 45C, and 45D 
have been measured (cf. text-fig. 27) . In the table below the measurements 
of the left valves of the inferred females (adults) from Gassum No. 1, 
sample No. 45A are shown: 

Length 
Height 

x 

0.564 
0.294 

0.008 
0.009 

V 

1.42 
3.06 

0.R. 

0.55-0.57 
0.28-0.31 

N 

8 
8 

These specimens are a little smaller than the one figured by Klingler 
& Neuweiler (1959, pl. 13, fig. 1). However, the specimens from Gassum 
No. 1, sample No. 45C are larger (cf. text-fig. 27). 

Only two valves found are thought to be males: one left valve (length 
0.68 mm, height 0.32 mm) and one right valve (length 0.67 mm, height 
0.30 mm). 

R emarks. As mentioned above, the most specimens are smaller than the 
specimens described by Klingler & Neuweiler (1959). In all other details 
the specimens studied agree with the holotype. 

Two valves are thought to be males (cf. pl. 11, figs. 168-171). They were 
found in the cuttings sample 1700'-1720' from the 0rslev No. 1 boring. They 
differ in lacking the fine sculpture between the ribs. 

Distribution. Denmark: Rare in the upper part of the 0 . aspinata Zone 
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Text-fig. 27. Scattergram showing relations between numbers, lengths and heights for 
Cristacythere betzi (Klingler & Neuweiler, 1959). 

and in the lower part of the 0. danica Zone, common in the C. betzi - C. 
crassireticulata Zone; Lower to Upper Sinernurian. 

Northwest Germany: Lias Alpha-3 and lower part of Beta (Klingler & 
Neuweiler, 1959 and Klingler, 1962). 

Northeast Germany: The P. capricornoides Subzone; Lias Beta-la (Dre­
yer, 1965). 

Cristacythere costata n.sp. 
Pl. 10, figs. 148- 151 ; pl. 12, figs . 172-178. Text-figs. 28-29. 

Derivation of the name. Costa = rib, referring to the strong rib ventrally 
on the lateral surface. 

Holotype . A left valve, female . D.G.U. catalogue No. 1972-OM-31; pl. 
12, figs. 172-174. 

T ype locality. The Flyvbjerg No. 1 boring. 
Type stratum. Sample No. 27. Alternating sand, sandstone and shale. The 

0. aspinata Zone;? Lower Sinemurian. 
Material. 196 carapaces, 40 left valves, and 38 right valves in core 

samples from the Flyvbjerg No. 1 boring. 
Diagnosis. A species of the genus Cristacythere. The outline is elongated 

in lateral view, subquadrate (males) to subtriangular (females). The sculp­
ture is dominated by longitudinal ribs, which in the mediodorsal part of 
the valve converge towards the dorsal margin. The border between the ventral 
and lateral surfaces is emphasized by a strong elevated rib. The intercostal 
areas are smooth or with a few fine cross-ribs. 

Description. In lateral view the outline of the males is elongated and 
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subquadrate, and the outline of the females is subtriangular; both of them 
have the greatest height near the anterior end. In the larvae the greatest 
height is closer to the middle of the valve. In dorsal view the outline is oval 
with the greatest breadth posterior to the mid-point of the carapace in females, 
at the mid-point in the males. In posterior view the outline is oval with a 
distinct concavity ventrally, and with the greatest breadth at the mid-point. 

The dorsal margin of the left valve is slightly concave, with a distinct 
posterior cardinal angle. In the right valve it is slightly convex and the 
cardinal angles are distinct. The anterior margin is rounded and extended 
ventrally. The posterior margin is rounded, but in the right valve straight to 
slightly concave dorsally. The ventral margin is straight to slightly concave. 
The left valve is larger than the right and overlaps it, particularly along 
the dorsal margin. The males are more elongated and have a very distinct 
posterior cardinal angle in the right valve. 

The hinge is straight. In the left valve it consists of two elongated and 
notched sockets separated by a heavy (smooth) bar, which is emphasized by 
a broad, dorsal groove. In the right valve it consists of corresponding terminal 
dental areas (with five teeth anteriorly and four to five posteriorly), separ­
ated by a rather narrow (smooth) groove. 

The inner margin and the line of concrescence nearly coincide. There 
are six-seven radial pore canals anteriorly and four-five posteriorly. The 
muscle scars were observed as a vertical row of four elongated spots with two 
additional ones in front of these. 

The sculpture of the lateral surfaces consists of rather strong longitud;nal 
ribs, but on the dorsal part of the valve the ribs converge towards the 
middle of the dorsal margin. The area ventral to the anterior cardinal angle 
has small, irregular ribs. The intercostal areas are smooth or with fine 
cross-ribs. The ventral surface has fine ribs parallel to the margin. The border 
between the ventral and lateral surfaces is emphasized by a strong rib, which 
is rather heavy in the posterior part. The flanges and a zone along the 
dorsal margin are smooth. 

Sexual dimorphism is considered to occur both in the adult and the last 
larval stage (A-1). 

Measurements and statistics (in mm). Specimens from the core sample 
No. 27 (Flyvbjerg No. 1) have been measured when possible (see text-fig. 
29). On this scattergram a tendency can be seen for the points to con­
centrate in four areas, combined two and two. An examination of the outline 
of the carapace and the duplicature has made possible a division into larvae 
(the open circles and triangles) and adults (the black circles and triangles). 
Within both these groups there is a clear (sexual) dimorphism. The males 
of both groups are elongated with evenly curved lateral surfaces, whilst 
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Text-fig. 28. Cristacythere costata n.sp. Outlines in lateral view and in dorsal view of 
carapaces of adults (A) a nd larvae (A-1). Inferred females are drawn with full lines 
a nd males with dotted lines. Sample No. 27 from the Flyvbjerg No. 1 boring. 

the females are shorter and have the greatest breadth posterior to the mid­
point (cf. text-fig. 28). 

The statistical calculations for the left valve of the adults are shown below: 

x s V 0.R. 

Females (N = 38) 
Length 0 .458 0.019 4.15 0 .42-0.51 
Height 0.270 0.010 3.70 0.25-0.29 
Males (N = 13) 
Length 0.537 0.016 2.98 0.51-0.56 
Height 0.278 0.010 3.60 0.26-0.29 

The growth factor between the two instars is calculated as: 

Length 
Height 

A l A-1 (females) 

1.18 
1.1 7 

A / A-1 (males) 

1.20 
1.14 

The calculated growth factors emphasize the above-mentioned differences 
between the females and the males. The occurrence of females and males 
and their relative growth rate is known from other Liassic "Procytheridea": 
Kinkelinella (Klinglerella) foveolata and K. (K .) medioreticulata. Crista­
cythere costata differs from these species in having a low growth factor ; 
in the two species mentioned it is calculated to about 1.26. 

Remarks. C. costata differs from all known species by its elongated out-
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Text-fig. 29 . Scattergram showing relations between numbers, lengths and heights for 
Cristacythere costata n.sp. Sample No. 27 from the Flyvbjerg No. 1 boring. 

line, the longitudinal ribs, and the heavy rib at the border between the 
lateral and ventral surfaces. It may possibly be the same as Procytheridea ? 
sp . 38 Viaud 1963, pl. XIV, fig. 414, which is found in the French Het­
tangian, and which has not been examined. 

For comparison with Cristacythere sp. 4081 (Michelsen, 1970) see below. 
Distribution. Denmark: The 0 . aspinata Zone;(?) Lower Sinemurian. 

Cristacythere sp. 4081 (Michelsen, 1970) 

1970: Procytheridea sp. (4081) Michelsen, p. 42, pl. Xlll , figs. 3 a-c. 

Material. 1 carapace, 1 left valve, and 2 right valves in a core sample 
from the Ryjdby No. 1 boring. 

Remarks. These specimens are very like Cristacythere costata. The valves 
differ from the latter mainly in lacking the heavy rib at the border between 
the ventral and lateral surfaces. The carapace has this rib, but in the 
intercostal areas it has more and stronger cross-ribs than C. costata. The 
carapace is bigger than that of C. costata. The studied material is too small 
for complete certainty, but the present author believes C. sp. 4081 to be 
identical with C. costata or at least to be very close to this species. 

Distribution. Denmark: The 0. aspinata Zone; Hettangian. 

Cristacythere crassireticulata n.sp. 
Pl. 10, fig. 153; pl. 12, figs. 179-185. 

1968a: Procytheridea sp. 856b Christensen, pl. 23 , fig. 5. 
1968a: Lophocythere? sp. 654 Christensen, pl. 23 , fig. 3. 

Derivation of the name. Crassitudo = thickening, reticulum = network. 
Holotype . A carapace. D.G.U. catalogue No. 1972-OM-22; pl. 12, figs. 

183-185. 
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Type locality. The Gassum No. 1 boring. 
Type stratum. Sample No. 44A. Dark greenish grey shale. The C. betzi -

C. crassireticulata Zone; Lower Sinemurian. 
Material. 33 carapaces, 64 left valves, and 84 right valves in core samples 

from the Gassum No. 1 and 0resund Nos. 8, 9, and 10 borings. 
Diagnosis. A species of the genus Cristacythere with an elongate-oval out­

line. The sculpture of the lateral surfaces consists of strong ribs forming a 
polygonal pattern. Longitudinal ribs occur along the ventral margin. One or 
two oblique ribs run from the anterior margin towards the dorsal margin. 

Description. In lateral view the outline is elongated oval, tapering poster­
iorly, and with the greatest height at the anterior cardinal angle. In dorsal 
view the outline is elongated oval, with the greatest breadth posteriorly, and 
with rather strong marginal flanges at both ends. In posterior view the out­
line is subtriangular with the greatest breadth ventrally. 

The dorsal margin is nearly straight, slightly concave near the obtuse car­
dinal angles. The anterior margin is rounded, but straight in the dorsal part. 
The ventral margin is straight with a concavity anterior to the mid-point. 
The posterior margin is rounded and extended ventrally; in the right valve 
it is slightly concave dorsally. The area around the anterior cardinal angle 
is slightly swollen. The outline of the larvae is more subtriangular. The 
inferred males are more elongated and relatively higher posteriorly. 

The hinge is straight. In the left valve it consists of elongated, notched 
sockets separated by a smooth bar, which is emphasized by a dorsal groove. 
In the right valve it consists of corresponding terminal dental areas, with 
seven teeth in the posterior one and five (?) in the anterior one. 

The inner margin and the line of concrescence coincide. The duplicature is 
broad. Radial pore canals were not observed. The muscle scar area seems 
to consist of a vertical and slightly arched row of spots. 

The sculpture of the lateral surfaces consists of strong ribs forming a poly­
gonal pattern. In the middle of some of the polygons there is a very short 
rib. From the anterior margin one or two ribs run towards the mid-point of 
the dorsal margin. There are longitudinal ribs along the ventral margin. A 
zone along the dorsal margin is smooth. The flanges are also smooth; how­
ever, the anterior flange sometimes has an irregular pattern. There is a slight 
variation in the sculpture on the lateral surfaces, e. g. on some specimens 
there can be a pronounced longitudinal feature. Apparently the two valves 
can differ from each other, the one having a typical polygonal pattern, and 
the other having less pronounced vertical ribs and stronger longitudinal ribs. 

Sexual dimorphism is thought to occur; the inferred males appear to be 
more elongated . 

Measurements (in mm). Most of the specimens mentioned above are more 
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Text-fig. 30. Scattergram showing relations between numbers, lengths and heights for 
Cristacythere crassireticulata n.sp. The Gassum No. 1 boring. 

or less broken. The measurable specimens in the samples from the Gassum 
No. 1 boring are figured together in text-fig. 30 to give an idea of the 
relative dimensions within this species. The measurable specimens from the 
0resund No. 8 and No. 10 borings are larvae (cf. Christensen, 1968a, 
pl. 23, fig. 5). 

Remarks. C . crassireticulata is identical with Procytheridea sp. 856b and 
Lophocythere? sp. 654 Christensen, 1968a. The differences between the two 
forms, as figured by Christensen, are mostly due to the differences between 
the right valve and the left valve. The state of preservation also produces 
some differences; Lophocythere? sp. 654 is figured from sample No. 917 of 
0resund No. 8 and Procytheridea sp. 856b from sample No. 937 of the 
same boring. 

In the outline of the carapace C. crassireticulata resembles C. betzi (Kling­
ler & Neuweiler, 1959), but differs in the character of the reticulation. 

The sculpture of C. crassireticulata shows some resemblance to that of 
Progonoidea reticulata (Klingler & Neuweiler, 1959). Larval reticulation in 
these two species is very much alike, but they have quite different shell 
outlines. 

Distribution. D enmark: The C. betzi - C. crassireticulata Zone, Lower 
Sinemurian; lowermost in the P. reticulata Subzone, Lias Beta-la. 

Cristacythere ? sp . 4352 
Pl. 10, fig. 152. 

Material. 1 carapace, 4 left valves, and 3 right valves in core samples from 
the 0resund Nos. 10 and 11 borings. 

Description. The valve is elongated, subtriangular in lateral view, with the 
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greatest height at the anterior cardinal angle. The dorsal margin is straight and 
the cardinal angles rather distinct. The ventral margin is concave, passing 
with slight bends into the posterior and anterior margins. The latter margin is 
broadly rounded and extended ventrally , whilst the posterior margin is nar­
rowly rounded to acuminate. There are broad flanges at both ends. The lateral 
surface is strongly inflated ventrally and posteriorly. From the area behind 
the anterior cardinal angle and obliquely forward there is a distinct con­
cavity. In front of this the lateral surface has a characteristic inflation and 
overlaps the dorsal margin. The ventral margin is only slightly overlapped. 

The hinge is merodont, with two elongated and notched terminal sockets 
and a finely crenulate median ridge in the left valve. The hinge of the 
right valve has corresponding terminal dental areas and a median groove 
emphasized by a dorsal ridge. 

The muscle scars appear to form a subvertical row of four scars. 
The duplicature is not known. 
The sculpture is characterized by sharp, rather high ribs. On the lateral 

surface there are three longitudinal ribs; the ventral one is parallel to the 
ventral margin whilst the dorsal one is diagonal (running posterodorsally 
to the anteroventrally). Posteriorly the ventral and dorsal ribs are connected 
by a vertical rib. Posterior to the above-mentioned concavity of the lateral 
surface there is a fourth rib, which bends dorsally and continues parallel to 
the dorsal margin as far as the posterior cardinal angle. The triangular area 
between this rib and the above-mentioned diagonal rib is ornamented with 
broad, irregular rib-like structures. A fifth rib occurs in front of the con­
cavity of the lateral surface . Along the ventral margin there are three or four 
irregular longitudinal , fine ribs. The intercostal areas are ornamented with 
fine cross-ribs. The flanges are smooth. 

R emarks. All specimens found are larvae, and only one of these is an 
entire valve. 

Cristacythere ? sp. 4352 resembles larvae of C. betzi, but differs from the 
latter in having fewer ribs in the sculpture and in having a vertical rib con­
necting the posterior ends of two longitudinal ribs. The inflation of the 
lateral surface in front of the posterior cardinal angle is also a feature which 
is feebly developed or not found at all in C. betzi. 

As only larvae are recorded, and as the median hinge element is considered 
to be finely crenulate, this species is only tentatively referred to the genus 
C ristacythere. 

Distribution. Denmark: The middle subzone of the 0. danica Zone; Up­
per Sinemurian. 
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Genus Gramannella Lord, 1972 

Type species. Procytheridea ? apostolescui Gramann, 1962. 
Original diagnosis. "Shape sub-rectangular, anterior margin broadly but 

asymmetrically rounded, posterior short and acuminate. Left valve larger 
than right. Ornament reticulate, often strongly so. Hinge antirnerodont. Mar­
ginal pore canals simple, curved, 8-10 anteriorly, 2 or 3 posteriorly. Adduc­
tor muscle scars arranged in sub-vertical row of 4 rounded scars with round 
antennal scar anteriorly. Sexual dimorphism evident, with inferred males 
more elongate than females" (Lord, 1972a, p. 192). 

Stratigraphical range. Lower Jurassic (Middle Lias). 

Gramannella apostolescui (Gramann, 1962) 
Pl. 12, figs. 186-189; pl. 13, figs. 190-197. Text-fig. 31. 

1962: Procytheridea ? apostulescui Gramann, p. 193, pl. 3, figs. 4-6 . 
1968a: Procytheridea ? aft. P. ? apostulescui Gramann - Christensen, pl. 23 , fig . 41. 
1972a: Gramannel/a apostolescui (Gramann) - Lord, p. 193, pl. 39, figs. 14-23. 

Material. 30 carapaces, 120 left valves, and 125 right valves in core 
samples from the Gassum No. 1, Borglum No. 1, 0resund Nos. 12 and 15 
borings. - One fragment from the Fjerritslev No. 1 boring is with some doubt 
referred to this species. 

Original diagnosis. "Annahernd mandelformige Ostracoden mit nur eini­
gen Merkmalen der Gattung Procytheridea, einer kraftigen Netzskulptur und 
einem nicht vorgezogenen Vorderrand" (Gramann, 1962, p. 193). 

Description. The shell is elongated oval with the greatest height at the 
anterior cardinal angle. The dorsal margin is nearly straight. The anterior 
cardinal angle is well defined, the posterior one more weakly marked. The 
anterior end is well-rounded with the ventral part extended. The posterior 
end is more acute, with a concave dorsal part in the right valve. The ventral 
margin is concave anterior to the mid-point. The right valve is a little 
smaller than the left one. In dorsal view the carapace is elongated with nearly 
straight, parallel sides. The greatest breadth is found a little posterior to the 
mid-point. Both ends are rather sharply cut off; at the posterior end the 
margin is slightly extended. In anterior view the carapace is subtriangular 
with the greatest breadth located ventrally. The area just behind the an­
terior cardinal angle is depressed, most distinctly in the males. 

The binge is straight and rather weak. The hinge of the left valve consists 
of two elongated and notched sockets separated by a narrow bar. Grooves 
are situated dorsally and ventrally to th is bar. The hinge of the right valve 
has corresponding terminal dental areas with seven teeth in each. They are 
separated by a finely crenulate groove. 
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The inner margin and the line of concrescence nearly coincide. Antero­
ventrally there is a very narrow vestibule. The radial pore canals are 
simple, straight or weakly curved; 7-8 anteriorly and 3-4 posteriorly. 

The muscle scar pattern consists of a vertical row with four spots and at 
least two more anterior spots. Of the four spots the middle two are elongated 
and the other two are circular. 

The surface sculpture is a pattern of rather strong ribs surrounding poly­
gonal hollows. The area at the anterior cardinal angle as well as a narrow 
marginal zone (anteriorly, dorsally and posteriorly) is smooth. The ventral 
marginal zone has fine longitudinal ribs. 

Sexual dimorphism occurs with more elongated males characterized by a 
rounded posterior end. The outline of the carapace in the larvae corresponds 
to the description above, but the posterior end is more pointed. 

Measurements and statistics (in mm). The specimens are usually broken ; 
thus only one sample (0resund No. 12, sample No. 1406) is available for 
measurements. In other samples only few specimens are intact. The mea­
surements and the statistical calculations of the adults from 0resund No. 
12, sample No. 1406 are listed below (see also text-fig. 31): 

x s V O.R. 

Males, left valves (N = 6) 
Length 0.460 0.026 5.65 0.40-0.50 
Height 0.213 0 .010 4.69 0.20-0.22 
Males, right valves (N = 6) 
Length 0.435 0 .008 1.84 0.42-0.44 
Height 0.197 0.010 5.08 0.18-0.21 
Females, left valves (N=31) 
Length 0.388 0.017 4.38 0.36-0.44 
Height 0.196 0.011 5.61 0.18-0.22 
Females, right valves (N = 22) 
Length 0.382 0.017 4.45 0.35-0.42 
Height 0.192 0.011 5.73 0 .18- 0.22 

Remarks. The present specimens belong without doubt to Gramannella 
apostolescui (Gramann, 1962). They differ slightly from the German speci­
mens in having a less pointed posterior end; the males, in particular, have 
a more rounded posterior end. The dorsal and ventral margins are less 
tapered posteriorly than in the German specimens. 

The species shows a rather large variation of the outline in lateral view 
between the Danish specimens (which have the most rounded posterior 
end) and the English specimens (which have the most pointed posterior 
end). 
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Text-fig. 31. Scattergram showing relations between numbers, lengths and heights for 
Gramannella apostolescui (Gramann , 1962). Sample No. 1406 from the 0resund No. 
12 boring. 

There is also a large variation in the shell size: 

Length of German females: 
Length of Danish females: 
Length of English females: 
Length of German males : 
Length of Danish males: 
Length of English males: 

0.40-0.41 mm (Gramann, 1962, p. 194). 
0.36-0.44 mm. 
0.58 mm (Lord, 1972a, p. 193). 
0.45-0.46 mm (Gramann, 1962, p. 194). 
0.40-0.50 mm. 
0.61-0.69 mm (Lord, 1972a, p. 193). 

Furthermore, the Danish specimens differ from the English specimens in 
having 7-8 (not 8-10) marginal pore canals anteriorly and 3-4 (not 2-3) 
posteriorly, and in having a very narrow vestibule anteroventrally. The mar­
ginal zone of the German specimens is not described. 

Considering the rather large variation within this species it may be rea­
sonable to subdivide it into subspecies. To the present author the English 
specimens seem to differ rather greatly from the German and Danish speci­
mens in the character of the posterior end and in the size of the shell. 

Finally it must be emphasized that the English specimens are described 
from deposits referred to the A. margaritatus Zone, the German speci­
mens from the T. ibex Zone, and the Danish specimens from the Lower Pli­
ensbachian. The latter specimens may be of the same age or a little older 
than the German specimens. 

Concerning the spelling of the name of this species see Lord, 1972a. 
Cousin & Apostolescu (1961, fig. 3) present a drawing of a species (? Pro­

cytheridea D) which has an outline resembling that figured by Lord (1972a) . 
However, the area at the anterior cardinal angle does not seem to be 
smooth as in G. apostolescui. A certain identification of ? Procytheridea D 
can only be made by studies on the French material. 

Distribution. Denmark: The G. apostolescui - K. (K.) foveolata Subzone, 
Lower Pliensbachian; and possibly the 0 . adenticulata - N. (N.) simplex 
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Zone, Upper Pliensbachian. (Uppermost Upper Sinemurian?, questionably 
determined.) 

Germany: The B. centaurus Subzone (the T. ibex Zone) to the A. stokesi 
Subzone (the A. margaritatus Zone); Lias Gamma-2 to Delta-1 (Gramann, 
1962). 

England: The A. margaritatus Zone; Upper Pliensbachian (Lord, 1972a). 
France: The P. davoei Zone to the P. spinatum Zone; uppermost Lower 

Pliensbachian and Upper Pliensbachian (Lord, 1972a). 

Gramannella laevigata n.sp. 
Pl. 13, figs. 198-200, 203; pl. 16, figs. 235-238. 

1968a: Procytheridea ? sp. 895 Christensen, pl. 23 , fig. 49. 
1968a: Ostracod sp. 884 Christensen, pl. 23 , fig. 39. 

Derivation of the name. From laevis = smooth, referring to the smooth 
external surface. 

Holotype. A left valve. D.G.U. catalogue No. 1972-0M-16, pl. 16, fig. 
235. 

Type locality. The 0resund No. 12 boring. 
Type stratum. Sample No. 1393. Greyish sandstone and siltstone, with 

clay beds. The G. apostolescui - K. (K.) foveolata Subzone; Lower Pli­
ensbachian. 

Material. 3 carapaces, 20 left valves, and 27 right valves in core samples 
from the B0rglum No. 1 and 0resund Nos. 12 and 15 borings. 

Diagnosis. A species of the genus Gramannella characterized by a smooth 
external surface. The outline and shape of the valves resemble the type 
species: G . apostolescui. 

Description. The carapace is elongated oval to subtriangular in lateral 
view with the greatest height at the anterior cardinal angle. The dorsal 
margin is straight, the cardinal angles broadly obtuse. The anterior margin 
is rounded, slightly extended ventrally. The ventral margin is straight, but 
with a little concavity anterior to the mid-point. The posterior end is 
low, rounded to acute, extended ventrally. The carapace is elongated oval 
in dorsal view with the greatest breadth posterior to the mid-point. The 
surface of the valve is evenly vaulted with a slight concavity at the extended 
part of the posterior margin. The outline of the larvae corresponds with this 
description, but it is subtriangular in lateral view. 

The hinge is straight. The hinge of the left valve consists of elongated 
and notched sockets separated by a bar. The hinge of the right valve has 
corresponding terminal dental areas separated by a finely crenulate groove. 

The duplicature is rather narrow. The inner margin and the line of con-
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crescence coincide (?). The muscle scar area consists of an arched vertical 
row of four spots and at least one more anterior spot. The two spots in the 
middle of the row are elongated and the ventral spot is circular. 

The external surface is smooth. The very distinct normal pores are the 
only decoration. 

Remarks. Of the present specimens only one, a left valve, is an adult. 
However, the smooth external surface makes confusion with other species 
impossible. 

The shape and outline of the valves resemble those of G. apostolescui 
and G. tatei, both of which have a reticulate external surface. G. laevigata 
occurs in the samples together with G. apostolescui, so it can not be a 
stratigraphical or geographical variety of the latter species . 

Distribution. Denmark: The G. apostolescui - K. (K.) foveolata Sub­
zone; Lower Pliensbachian. (Uppermost Upper Sinemurian?, questionably 
determined.) 

Gramannella cf. tatei (Gramann, 1962) 
Pl. 13, figs. 201-202; pl. 14, figs. 204-205 . 

cf. 1962: Procyth eridea ? tatei Gramann, p. 192, pl. 3, figs. 1-3. 

Materials. 3 left valves and 6 right valves in core samples from the 
0resund No. 12 boring. 

Remarks. Almost all the valves found are more or less broken. The 
sculpture consists of strong, broadly-rounded ribs forming an irregular 
pattern. In the intercostal areas pits are found, which are probably con­
nected with the pore canals visible on the internal side of the valve. The 
duplicature is rather broad, broader than the zone of concrescence. 

The present specimens differ from Gramannella tatei (Gramann, 1962) 
in the broad duplicature, the rounded posterior end, and the straight dorsal 
margin. Because of the badly preserved and scarce material it is not pos­
sible to refer these specimens to any known species with certainty. 

Procytheridea? tatei Gramann, 1962 is referred to the genus Gramannella 
Lord, 1972 by Lord (1972a, p. 192). 

Distribution. Denmark: The uppermost part of the middle subzone of the 
0. danica Zone and in the G. apostolescui - K. (K.) foveolata Subzone; 
uppermost Upper Sinemurian and Lower Pliensbachian. 

Gramannella sp. 4253 
Pl. 16, figs. 239-241. 

Material. 3 left valves in core samples from the 0resund No. 12 boring. 
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Remarks. The present specimens cannot be referred to any known species 
with certainty. They have some affinity with Procytheridea ? tatei Gramann 
(1962, p. 192, pl. 3, figs. 1-3). 

They differ from P. ? tatei mainly in the outline, particularly with the 
broadly rounded posterior end. The present valves seem to be of males, but 
Gramann (1962) neither describes nor figures the left valve of the mal e. 
Furthermore the ribs of the sculpture are very low and indistinct, and the 
intercostal pits are numerous. 

Distribution. Denmark: The uppermost part of the middle subzone of 
the 0. danica Zone; Upper Sinemurian. 

Gramannella ? sp. 4259 
Pl. 14, figs . 206-209. 

Material. 3 carapaces, 11 left valves, and 15 right valves in core samples 
from the 0resund Nos. 10, 11 , and 12 borings. 

Description. The shell is elongated oval to subtriangular in lateral view, 
with the greatest height at the anterior cardinal angle. The dorsal margin 
is straight in the right valve and feebly concave in the left one. The an­
terior cardinal angle is rather distinct, the posterior one only slightly marked. 
The anterior margin is well-rounded and is extended ventrally. The posterior 
margin is narrowly rounded in the left valve. In the right valve it is more 
acuminate and has a straight to concave dorsal part. The ventral margin is 
straight with a weak concavity anterior to the mid-point. The lateral surface 
is inflated, overhanging the ventral margin posteriorly. Along the posterior 
margin there is a distinct and narrow flange. Along the anterior margin 
there is a thickened zone, but not a distinct flange. 

The hinge is merodont; in the right valve with terminal dental areas and 
a long crenulate median groove which is emphasized by a dorsal r;dge; in 
the left valve the hinge consists of corresponding terminal sockets and a 
median ridge. 

The muscle scars form an arched, vertical row of four elongated scars. 
The duplicature is moderately broad at the anterior end. The inner margin 

and the line of concrescence coincide. There are 7 simple straight marginal 
pore canals anteriorly. (The marginal zone of the posterior end has not 
been clearly observed). 

The sculpture consists of more or less irregular, broad and low ribs, 
and cf several intercostal pits . The main impression of the reticulation is 
a longitudinal "striation". Along the ventral margin this striation is distinct. 
Small areas at the anterior cardinal angle and the posterior marginal flange 
are smooth. 
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Remarks. The above description is based mainly on larval specimens as 
only two adults have been found. The description is based on specimens 
recorded from the 0resund No. 12 boring. The specimens from 0resund 
Nos. 10 and 11 are small larvae which have a shape and outline as 
described, but a sculpture with weaker ribs and more distinct pits, partly 
arranged in longitudinal rows. 

Gramannella ? sp. 4259 may have a sculpture nearly similar to that of 
Procytheridea? tatei Gramann, 1962 ( = Gramannella tatei), but it differs 
in having a distinct, posterior marginal flange and a thickened anterior 
margin. 

Gramannella ? sp. 4259 is referred to the genus Gramannella with re­
servations, since the marginal pore canals are straight and only 7 in number 
anteriorly. The occurrence of a posterior marginal flange and a thickened 
anterior margin may exclude this species from the genus. 

Distribution. Denmark: The middle subzone and the G. apostolescui -
K. (K.) foveolata Subzone of the 0. danica Zone; Upper Sinemurian to 
Lower Pliensbachian. 

Genus Kinkelinella Martin, 1960 

Type species. Kinkelinella tenuicostata Martin, 1960. 
Original diagnosis. "Eine Gattung der Familie Cytheridae mit folgenden 

Merkmalen: Gehause mittelgross, ventral aufgeblaht, ohne Fltigelansatze und 
Augenknoten. Schloss merodont, mit zwei deutlichen kerbzahnen bei der 
kleineren rechten Klappe. Dazwischen eine gleichmassige Furche, ohne Ein­
kerbungen. Linke Klappe mit ungekerbter Leiste zwischen den Zahngruben. 
Vorderrand mit 8 bis 10 einfachen, unverzweigten randstandigen Poren-­
kanalen. Verschmolzene Zone mitte!breit; Innenrand und Verwachsungs­
linie fallen zusammen" (Martin, 1960). 

Remarks. The genus Kinkelinella is here considered to comprise two 
subgenera: K. (Kinkelinella) Martin, 1960 and K. (Klinglerella) Anderson, 
1964. The two genera are so close in all features that they may be 
treated together (see pp. 161-162). 

Subgenus Kinkelinella (Kinkelinella) Martin, 1960 

Remarks. In the present paper the following species are referred to this 
subgenus: Procytheridea adunca Plumhoff, 1963, P. oblonga Plumhoff, 
1963, and K. (Kinkelinella) spp. 4243 and 4336. 

The present subgenus differs from the subgenus K. (Klinglerella) in its 
sculpture, which consists of strong ribs forming a triangular pattern. The 
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intercostal cross-ribs are rather strong. The outlines of the carapace are 
more rounded and inflated (especially in dorsal view). 

Stratigraphical range. Lower Jurassic (Middle Lias (?) and Upper Lias) 
and Middle Jurassic. 

Kinkelinella (Kinkelinella) aff. adunca (Plumhoff, 1963) 
Pl. 16, fig. 248. 

a ff. 1963: Procytheridea adunca Plumhoff, p. 30, pl. 4, fi gs. 64-65. 
1968a: Procytheridea aff. P . adunca Fischer - Christensen, pl. 23 , fig. 71. 

Material. 1 left valve in a core sample from the 0resund No. 2 boring. 
Diagnosis (of K. (K.) adunca). "Eine Kinkelinella-Art mit geblaht wal­

nussartigem Umriss in Dorsalansicht; Hinterende in Seitenansicht eng ge­
rundet, stumpf. Seitenflachen ventralwarts von umriss-parallelen Rippen 
i.iberzogen; Rippen- bzw. Netzmuster in der Mitte und zum Dorsalrand bin 
± unregelmassig verlaufend (und nicht nach einem ineinandergeschachtelten 
Giebel-Muster angeordnet wie bei K. fischeri)" (Malz, 1966, p. 387). 

Remarks. This single valve is the same as figured by Christensen (1968a, 
pl. 23 , fig. 71). 

The specimen differs from K. ( K .) adunca (Plumhoff, 1963) in being 
larger: length 0.86 mm; length of Plurnhoff's specimens 0.66-0.75 mm. 
Furthermore, the sculpture of the present specimen is definitely triangular, 
whereas K . (K.) adunca has the ribs at the posterior end curved from the 
ventral towards the dorsal margin. 

Concerning the problem about Procytheridea adunca Plumhoff, 1963, 
and P. adunca Fischer, 1963 ( = Kinkelinella fischeri Malz, 1966) see the 
discussion in Malz (1966). 

Distribution. Denmark: The Rydeback Beds;(?) Aalenian. 

Kinkelinella (Kinkelinella) oblonga (Plumhoff, 1963) 
Pl. 15, fig. 228. 

1963: Procytheridea oblonga Plumhoff, p. 31 , pl. 4, figs. 71- 72; pl. 5, figs. 73- 74. 
1968a: Procytheridea oblonga Plumhoff - Christensen, pl. 23, fig. 70. 

Material. l carapace, 1 left valve, and 2 right valves in core samples from 
the 0resund No. 2 boring. 

Original diagnosis. "Eine Art der Gattung Procytheridea mit folgenden 
Besonderheiten: G gross, in Seitenansicht ± lang-dreieckig-oval. Hinterrand 
stumpf gewinkelt, Oberabschnitt abgeschragt, Unterabschnitt eng gerundet. 
Breite laterale Vertikalfurche von der Gehausemitte, die dicht unter der 
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Langs-Mittellinie ansetzt. Maschenskulptur geringen Reliefs ohne Rippen­
bildung. Stark ausgepragter Sexualdimorphismus" (Plumhoff, 1963, p. 31) . 

Description. See Plumhoff, 1963, p. 31. 
Remarks. Only the carapace is well-preserved (cf. pl. 15, fig. 228). 
The reticulation is distinct in the middle of the lateral surfaces; fainter in 

the anterior marginal zone. The carapace, as well as the more or less 
fragmentary valves must be referred to Procytheridea oblonga Plumhoff, 
1963 and not to the subspecies P. oblonga Levis Stoermer (1965, p. 551), 
since the latter is characterized in having a smooth or very weakly reticulate: 
external surface. 

Distribution. Denmark: Rydeback Beds;? Aalenian . 

Germany: The L. sinon Subzone and the S. staufensis Subzone ; Upper 
Aalenian (Plumhoff, 1963). 

Kinkelinella (Kinkelinella) sp. 4243 
Pl. 15, fig. 229. 

Material. l left valve and 1 right valve in core samples from the Flyv­
bjerg No 1 and 0resund No. 3 borings. 

Remarks. These valves are elongated, subtriangular in lateral outline. The 
sculpture consists of rather fine, longitudinal ribs, with numerous pits in 
the intercostal areas . 

This form differs from K. (Klinglerella) multicostata in being more elon­
gated and in having the anterior margin extended ventrally. The ribs are 
finer and more closely situated. 

Distribution. Denmark: The G. apostolescui - K. (K.) foveolata Sub­
zone and the 0. adenticulata - N. (N.) simplex Zone; Lower and Upper 
Pliensbachian. 

Kinkelinella (Kinkelinella) sp. 4336 
Pl. 15, fi g. 230. 

Material. l carapace in a core sample from the Frederikshavn City No. 
2 boring. 

Remarks. This specimen is characterized by a sculpture of low rounded 
ribs forming polygons. Ventrally the polygons are arranged in longitudinal 
rows; centrally they are undirected ; dorsally, posteriorly, and anteriorly the 
surface is nearly smooth. Dorsally on the lateral surface there is a concavity 
anterior to the mid-point. 
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The present species resembles K. (Kinkelinella) adunca, but differs from 
this in the weaker, closely spaced reticulation. K. (Kinkelinella) oblonga 
has a more distinct reticulation in the marginal zones. 

K. (Kinkelinella) sp. 4336, of which only one carapace is known, seems 
to be a new species which is closely related to K. (K.) oblonga. 

Distribution. Denmark: The 0. adenticulata - N. (N.) simplex Zone; 
Upper Pliensbachian. 

Subgenus Kinkelinella (Klinglerella) Anderson, 1964 

T ype species. Procytheridea glabellata Klingler & Neuweiler, 1959. 
Original diagnosis. "Triangular-ovate carapace. Surface reticulate with 

longitudinal elements of reticulum usually dominant in median area. A wide 
arcuate flange anteriorly, triangular-arcuate posteriorly. Inner lamella broad. 

Articulation consists in right valve of a row of from six to eight sub­
cuboidal teeth anteriorly and posteriorly separated by a row of fine trans­
verse grooves which lie in the groove between the hinge flange and the 
hinge list. In the left valve the corresponding sockets are separated by a 
narrow bar bearing fine transverse ribs or denticles. Adductor muscle scars 
form a vertical median row of four closely adjacent scars with two dis­
sociated scars to the anterior" (Anderson, 1964, p. 141). 

Remarks. The species referred to this subgenus in the present paper vary 
in the sculpture. The subgenus is therefore considered to comprise two 
groups: the glabellata-group and the bipartita-group. 

The glabellata-group is characterized by a sculpture with longitudinal 
ribs and fine intercostal cross-ribs and pits. The pattern of the sculpture 
tends towards the triangular form which is characteristic of the subgenus 
Kinkelinella (Kinkelinella), but in the present subgenus the longitudinal 
ribs are the most prominent and the marginal areas are more or less smooth. 
Furthermore, the ribs are stronger in K. (Kinkelinella). 

The bipartita-group is characterized by an asymmetrical sculpture, com­
posed of two parts: anterior and posterior. The ribs on the anterior part are 
arched in different figures, whilst on the posterior part they are often 
longitudinal. The intercostal areas are ornamented by pits and fine cross­
ribs. Ventrally there are longitudinal ribs. Along the other margins there 
may be a smooth zone. 

In the present paper the following species described by Klingler & Neu­
weiler (1959) are referred to the glabellata-group: Procytheridea glabellata, 
P. multicostata, P. sulcata, and P. triebeli, and Procytheridea medioreticu­
lata Michelsen, 1970. 

To the bipartita-group are referred Procytheridea bipartita, P. laqueata, 
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P. variabilis (all described by Klingler & Neuweiler, 1959), and K . (Kling­
Lerella) f oveolata n.sp. 

K. (Klinglerella) ? elongata n.sp. is tentatively referred to the subgenus 
without reference to any of the two groups. 

The two groups of species are here referred to the subgenus K. (Kling­
lerella) since all species comprise the characters included in the diagnosis. 
The separation into groups is made since the species of the bipartita­
group have a sculpture clearly differing from that of the type species: 
P. glabellata Klingler & Neuweiler, 1959. 

Sexual dimorphism was observed, and probably also occurs in the larvae 
(A-1 and A-2). The growth factor is calculated as 1.26 (see K. (K.) 
foveolata n. sp.). 

Stratigraphical range. Upper Triassic (?), Lower Jurassic (Lower and 
Middle Lias) . 

The glabellata-group 

Kinkelinella (Klinglerella) glabellata (Klingler & Neuweiler, 1959) 
Pl. 14, fig. 210. 

1959: Procytheridea glabel/ata Klingler & Neuweiler, p. 379, pl. 14, figs. 22 and 26-32. 
1962: Procytheridea glabellata Klingler & Neuweiler - Klingler, p. 83, pl. 12, fig. 10. 

Material. 1 carapace and 1 right valve in a core sample from the Gassum 
No. 1 boring. 

Original diagnosis. "Eine fangliche und schmale sowie niedrige Art der 
Gattung Procytheridea mit einer sehr charakteristischen Oberflachenskulp­
tur, die im vorderen Drittel meist eine fast glatte, sehr schwach netzskulp­
tierte Schaleoauftreibung mit wenigen groben, etwas langlichen Vertiefungen 
aufweist. Dahinter schliesst sich eine der Procytheridea multicostata ahneln­
de, gebogene Langsrippenskulptur mit feinen Quersepten an . Die Abstande 
zwischen den Rippen verbreitern sich in der Schaleomitte etwas und kom­
men zum Hinterende wieder einander naher" (Klingler & Neuweiler, 1959, 
p. 379). 

Description. See Klingler & Neuweiler, 1959, p. 379. 
Remarks. This species can not be mistaken for any of the other 

"Procytheridea"-species described by Klingler & Neuweiler (1959), but it 
resembles K. (Klinglerella) medioreticulata (Michelsen, 1970). Both species 
are characterized by a weak reticulation which makes up a triangular 
pattern. The marginal zones (except for the ventral one) are more or less 
smooth. K. (K.) medioreticulata usually has a weaker sculpture and broader 
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smooth marginal zones. However, the main difference between the two 
species is found in the outline and shape of the shell. K . (K.) glabellata 
has a less pointed posterior end and the dorsal margin of the right valve 
has a characteristic concavity anterior to the posterior cardinal angle. The 
dorsal margin cf the left valve has a concavity behind the anterior cardinal 
angle. The dorsal margins of K . (K.) medioreticu/ata are shorter and slight­
ly convex, and there is a smaller concavity in front of the posterior cardinal 
angle in the right valve. 

The present specimens of K . (K.) glabellata have been compared with 
paratypes deposited at "Gewerkschaft Brigitta", Hannover. 

Distribution. Denmark: Lowest part of the middle subzone of the 0. 
danica Zone; Upper Sinemurian (Lias Beta-lb). 

Germany: Lias Beta-lb (Klingler & Neuweiler, 1959). 

Kinkelinel/a (Klinglerella) medioreticulata (Michelsen, 1970) 
Pl. 14, figs. 211-215. Text-figs. 32-33. 

? 1952: Ostracode 4 Usbeck, p. 404, pl. 18, figs. 61 a-d. 
1961: Procytheridea ? sp. 17 Oertli - Bizon & Oertli, pl. VU. 
1961: Procytheridea ? sp. 17 Oertli - Oertli & Grosdidier, pl. VI. 
1962: Ostracod No. 108 Klingler, p. 79, pl. 12, fig. 3. 
1970: Procytheridea medioreticulata Michelsen, p. 39, pl. XII, figs. 1 a-d, 2 a-c; 

text-fig. 5. 
1971: Klinglerella aff. K . triebeli (Klingler & Neuweiler) - Lord, p. 655, pl. I 23, 

figs. 1-3. 

Material. 277 carapaces, 412 left valves, and 435 right valves in core 
samples from the Gassum No. 1, Horsens No. 1, R0dby No. 1, Vedsted 
No. 1, and Vinding No. 1 borings . 

Original diagnosis. "A species of the genus Procytheridea. Surface reti­
culate in the middle part, with a tendency to a triangular arrangement of 
the ridges in which one side of the triangle is parallel to and near the 
ventral margin. The posterodorsal margin of the right valve is distinctly 
concave" (Michelsen, 1970, p. 40). 

Description. See Michelsen, 1970, p. 40. 
Measurements and statistics (in mm). The specimens in sample No. 4 

from Horsens No. 1, samples Nos. 47 and 48 from Gassum No. 1, and 
samples Nos. 8 and 10 from R0dby No. 1 have been measured. Three 
of these samples are figured in scattergrams (text-figs. 32 and 33 ; Michel­
sen, 1970, text-fig. 5). Statistical calculations of the left valves of the adults 
from sample No. 4 (Horsens No. 1) and sample No. 47 (Gassum No. 1) 
are given in the table below: 
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Horsens No. 1, sample No. 4: 

x V O.R. 

Females (N = 31) 
Length 0.583 0.018 3.09 0.56-0.64 
Height 0.349 0.012 3.44 0.33-0.37 
Males (N=2) 
Length 0.720 0.72 
Height 0.375 0.007 1.87 0.37-0 .38 

Gassum No. 1, sample No. 47: 

x V 0.R. 

Females (N = 10) 
Length 0.570 0.027 4.74 0.53-0.61 
Height 0.341 0.019 5.57 0.32-0.38 
Males (N= I) 
Length 0.73 0.73 
Height 0.39 0.39 

These two samples agree with each other and show what is considered to 
be the normal features of K. (Klinglerella) medioreticulata. Though the 
material of sample No. 10 (Rpdby No. 1) is limited, this sample too agrees 
with the two mentioned. The size of the specimens from sample No. 8, 
which is the uppermost marine deposit of the Rpdby section, is a little 

Height 
tmm) 

0.40 

030 

0.20 

Symbols: 

• Carapace 
• Left valve 
a Right valve 

0 
0 

I . A-2 

I A-3 
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A-1 
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0 
/ t 

·,Q) 
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Text-fig. 32. Scattergram showing relations between numbers, lengths and heights for 
K. (Kling/ere/la) medioreticulata (Michelsen, 1970). Sample No. 4 from the Horsens 
No. I boring. The outlines in dorsal view are drawn for each of the specimens shown 
in lateral view. The inferred females are drawn with full lines and the males with dotted 
lines in dorsal view. 
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Text-fig. 33. Scattergram showing relations between numbers, lengths and heights for 
K. (Kling/ere/la) medioreticulata (Michelsen, 1970). Sample No. 48 from the Gassum 
No. 1 boring. 

reduced (cf. Michelsen, 1970, text-fig. 5). In sample No. 48, Gassum No. 1 

(cf. text-fig. 33), it is difficult to separate the instars A and A-1. On the 

basis of the distribution of the specimens in the instars in relation to the 

sample above (No. 47) this sample (No. 48) is supposed to be mixed in 

some way. 

Remarks. The present material includes two morphotypes (cf. text-fig. 

33): a typical form which is described in Michelsen (1970, p . 39), and 

the "Gassum" form which differs from the former in its stronger sculpture 

and less triangular outline in lateral view (cf. pl. 14, fig. 215) . The material 

studied is not good enough to make a conclusive analysis of the relations 

between the two forms , which cannot be separated by the morphology 

alone. 

The typical form is found in samples from the R~dby No. 1 and Hor­
sens No. 1 borings. Sample No. 47 from Gassum No. 1 includes only the 

typical form, whilst the other samples from this boring contain a mixture of 

the two forms . As in the Vedsted No. 1 boring the lower part of the section 
of Gassum No. 1 seems to be dominated by the "Gassum" form. Both 

forms also occur in samples from Vinding No. 1. 

The measurements (cf. text-Lg. 32) show the presence of sexual 

dimorphism. Dimorphism is also present in the instar A-1. The drawings 

of the outline in dorsal view make probable the occurrence of sexual 

dimorphism in this instar. The largest breadth of the female is located more 

posteriorly than in the male. Sample No. 8 (R~dby No. 1) contain two 

groups of valves situated between the larval states (cf. Michelsen, 1970, 

text-fig. 5). This was supposed by 'the author to be due to "a mixture 
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of individuals from two different environments". But in the light of the 
analysis presented above (text-fig. 32) it can probably be explained by the 
presence of sexual dimorphism in the larval state. 

Studies on material of Procytheridea? sp. 17 Oertli (see Oertli, 1963), 
during a visit to H. J. Oertli (Pau, France), and on type material of 
Kling/ere/la aff. K. triebeli (Klingler & Neuweiler, 1959), kindly placed at 
the author's disposal by Alan Lord, have established that these two species 
and K. (Klinglerella) medioreticulata are identical. 

Distribution. Denmark: The 0 . aspinata Zone; Hettangian and Lower 
Sinemurian. 

Germany: Ostracod No. 108 is found in Lias Alpha-2 and lower part 
of Alpha-3 (Klingler, 1962). Ostracode 4 is common in upper part of 
Lias Alpha-1 and in Alpha-2 (Osbeck, 1952). 

France: Procytheridea ? sp . 17 is found in the A. bucklandi Zone to the 
C. turneri Zone; Lower Sinemurian and lowermost Upper Sinemurian (Bi­
zon & Oertli, 1961). 

England: Kling/ere/la aff. K. triebeli is found in the S. angulata Zone to 
the A. bucklandi Zone; upper Hettangian and lowest Lower Sinemurian 
(Lord, 1971). 

Kinkelinella (Klinglerella) multicostata (Klingler & Neuweiler, 1959) 
Pl. 16, figs. 242-244. 

1959: Procytheridea multicostata Klingler & Neuweiler, p. 385, pl. 16, figs. 48- 60 . 
1962: Procytheridea multicostata Klingler & Neuweiler - Klingler, p. 87, pl. 12, f ig. 13. 

Material. 7 carapaces, 7 left valves, and 16 right valves in core samples 
from the Gassum No. 1, 0resund Nos. 9, 14 and 15 borings. 

Original diagnosis. "Eine langgestreckte Art der Gattung Procytheridea 
mit einer vorherrschend mit Langsrippen gekennzeichneten Skulptur; zwis­
chen den Rippen sind feine, niedrigere Quersepten zu erkennen. Die Skulp­
tur ist auf die Mitte der Lateralflachen beschrankt, Vorder- und Hinterende 
sowie die Dorsalflachen sind glatt" (Klingler & Neuweiler, 1959, p . 385). 

Description. See Klingler & Neuweiler, 1959, p. 386. 
Remarks. The present material is limited and rather badly preserved. 

The specimens from the 0resund borings are finely reticulated. The speci­
mens from sample No. 38 of Gassum No. 1 agree with the paratypes 
deposited at "Gewerkschaft Brigitta", Hannover. The two carapaces in 
sample No. 33 from the same boring are, in spite of their fragmentary 
condition, with some doubt referred to K. (Klinglerella) multicostata. 

Distribution. Denmark: The lower part of the 0. danica Zone; Upper 
Sinemurian. 
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Germany: Lias Beta-1 and lowest part of Beta-2 (Klingler & Neuweiler, 
1959 and Klingler, 1962). 

Kinkelinella (Klillglerella) sulcata (Klingler & Neuweiler, 1959) 
Pl. 14, figs. 216-217. 

1959: Procytheridea sulcata Klingler & Neuweiler, p. 393, pl. 18, figs . 82- 86 and 88-90. 
1962: Procy th eridea sulcata Klingler & Neuweiler - Klingler, p. 91 , pl. 12, fi g. 21. 

Material. 2 carapaces and 1 left valve in core samples from the Gassum 
No. 1 boring. 

Original diagnosis. "Eine Art der Gattung Procytheridea mit einer zer­
furchten Oberflache mit unregelmassigen Langsrippen. Die Interkostalfelder 
sind, wie die gesamte Schalenoberflache, mit einer Unzahl feiner Griibchen 
bedeckt" (Klingler & Neuweiler, 1959, p. 393). 

Description. See Klingler & Neuwciler, 1959, p. 393 . 
Remarks. These specimens have been compared with paratypes depos­

ited at "Gewerkschaft Brigitta", Hannover. 
Distribution. Denmark: In the middle of the 0. danica Zone ; Upper Si­

nemurian. 
Germany: In the middle of Lias Beta-2 (Klingler & Neuweiler, 1959). 

Kinkelinella (Klinglerel/a) triebeli (Klingler & Neuweiler, 1959) 
Pl. 15, figs. 218-220 ; pl. 16, figs. 245-247. 

1959: Procytli eridea triebeli Klingler & Neuweiler, p. 381 , pl. 13 , fi gs. 11- 16 ; pl. 14, 
figs. 17-18. 

1962: Procytheridea triebeli Klingler & Neuweiler - Klingler, p. 84, pl. 12, fig . 12. 
1968a: Procytheridea vulgaris Klingler & Neuweiler - Christensen, pl. 23 , fig. 19 (non 

Procyth eridea vulgaris Klingler & Neuweiler, 1959). 

Material. 1 carapace in a core sample from the 0resund No. 10 boring, 
and a few carapaces and valves in cuttings samples from the NS<ivling No. 1 
and 0rslev No. 1 borings. 

Original diagnosis. "Eine Art der Gattung Procytheridea mit retikulierter 
Oberflache bei vorherrschenden L angsrippen; zwischen den Langsrippen 
und den niedrigeren Querrippen sind die Felderbi:iden mit ungezahlten 
Griibchen bedeckt. Im Bereich des vorderen Schlosszahnes ist eine langliche 
Vertiefung mit nur zarter Skulptur ausgebildet, die schrag nach vorn unten 
zieht und sich kurz vor der Mittellinie der Klappen verliert. Die Rechten 
Klappen sind im dorsalen Bereich zwischen der vorderen und hinteren 
Schlosszahnregion aufgeblaht. Eine geringe Auspragung von Augenknoten ist 
vorhanden" (Klingler & Neuweiler, 1959, p. 381). 

Description. See Klingler & Neuweiler, 1959, p. 381. 
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Remarks. The above-mentioned specimens agree with K. (Klinglerella) 
triebeli and have been compared with the paratypes deposited at "Gewerk­
schaft Brigitta" (Hannover). In the opinion of the present author the speci­
men, referred to Procytheridea vulgaris Klingler & Neuweiler, 1959, by 
Christensen (1968a), should be placed in K. (K.J triebeli because of the 
numerous intercostal pits. Furthermore, the characteristic feature of P. vul­
garis is missing: The "A-formige Leiste" in the posterior part of the valve. 

Distribution. Denmark: The lower part of the 0. danica Zone; lower part 
of Upper Sinemurian. 

Germany: Lias Beta-la and lower part of Beta-lb (Klingler & Neu­
weiler, 1959 and Klingler, 1962). 

Kinkelinella (Klinglerella) cf. triebeli Klingler & Neuweiler , 1959 
Pl. 15, figs. 221-224. 

cf. 1959: Procytheridea triebeli Klingler & Neuweiler, p. 381 , pl. 13, figs. 11-16; pl. 14, 
figs. 17- 18. 

Material. 2 left valves and 3 right valves in core samples from the B~rg­
lum No. 1 boring. 

Remarks. The specimens are not very well-preserved, but this morpho­
species, which is also found in cuttings samples from N~vling No. 1 and other 
borings, shows affinities with K. (Klinglerella) triebeli. It is more elon­
gated and the longitudinal ribs are more dominant. 

K. (K.) cf. triebeli resembles Ostracoda E Apostolescu (1959, p. 817, pl. 
III, figs. 54-55). A comparison with type material deposited with H. J. 
Oertli (Pau, France) has revealed identity with some of the specimens only. 
The present species is also somewhat like Procytheridea aff. triebeli, figured 
by Viaud (1963, pl. XI, figs . 326-329), but Viaud's material has not been 
examined. 

The present form is probably new and will be described when more 
material is available. 

Distribution. Denmark: The upper part of the 0. danica Zone; uppermost 
Upper Sinemurian and Lower Pliensbachian. 

The bipartita-group 

Kinkelinella (Klinglerella) bipartita (Klingler & Neuweiler, 1959) 
Pl. 20, figs. 324-326; pl. 22, figs. 344-346. 

1959: Procytheridea bipartita Klingler & Neuweiler, p. 387, pl. 16, figs. 61-64 . 
1962: Procytheridea bipartita Klingler & Neuweiler - Klingler, p. 88, pl. 12, fig. 14. 
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Material. 5 carapaces, 15 left valves, and 19 right valves in core samples 
from the Gassum No. 1, 0resund Nos. 10, 11, and 14 borings. 

Original diagnosis. "Eine Art der Gattung Procytheridea, deren Rippen­
struktur durch eine schrag iiber die Lateralflachen hinziehende Rinne, die 
von zwei Rippen gesaumt ist, in einen vorderen und hinteren Abschnitt un­
terteilt wird. Der vorspringende Vorder- und Hinterrand sind frei von 
Skulpturelementen. Die InterkostaJflachen sind mit kleinen, rundlichen 
Griibchen iibersat. Das Gehause ist eiformig, mit sehr wenig nach hinten ab­
fallendem Dorsalrand" (Klingler & Neuweiler, 1959, p. 387). 

Description. See Klingler & Neuweiler, 1959, p. 387. 
Measurements (in mm). Only four valves in sample No. 39A from Gas­

sum No. 1 were measurable: 

Right valve 
Left valve 

(larva) 

Length 

0.64 
0.63 
0.65 
0.52 

Height 

0.33 
0.37 
0.38 
0.29 

R emarks. The state of preservation is rather bad. Most of the material 
mentioned above is more or less broken. The reticulation on some of the 
specimens (e. g. from 0resund No. 11) is rather weak and with longer ribs 
posteriorly. Rather large variation in the sculpture is also observed in type 
material deposited at "Gewerkschaft Brigitta" (Hannover) and with H . 
Malz (Frankfurt): the ribs may be shorter or longer, more or less curved, 
and some of the ribs may even be missing. 

The specimens of sample No. 39A (Gassum No. 1) have stronger ribs. 
Both in the latter sample and in sample No. 41A of the same boring a few 
larvae are found with a slightly differing reticulation. It is supposed that 
both the adults and the larvae of the two samples also belong to K. (K.) 
bipartita. 

Distribution. Denmark : The lowt:r part of the 0. danica Zone; lowest 
Upper Sinemurian. 

North Germany: Lias Beta-lb (Klingler & Neuweiler, 1959 and Klingler, 
1962). 

Kinkelinella (Klinglerella) foveolata n.sp. 
PI. 21, figs. 331-335; pl. 22, figs. 347-352. Text-fig. 36. 

1968a: Procytheridea aff. P. sulcata Klingler & Neuweiler - Christensen, pl. 23 , fig. 37. 
1968a: Ostracod (513) Wicher - Chri£ten£en, pl. 23 , fig. 48 (11011 Q3tracod (5 13) Wicher, 

1938). 
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Derivation of the name. Foveolae = pits, a characteristic feature of the 
sculpture. 

Holotype . A right valve. D.G.U. catalogue No. 1972-OM-10, pl. 22, figs. 
347-349. 

Type locality. The 0resund No. 12 boring. 
Type stratum. Sample No. 1410. Greyish sandstone and siltstone. The 

G. apostolescui - K. (K.) foveolata Subzone; Lower Pliensbachian. 
Material. 18 carapaces, 263 left valves, and 295 right valves in core 

samples from the Bprglum No. 1, Gassum No. 1, 0resund Nos. 12, 14, 
and 15 borings. 

Diagnosis. A species of the subgenus Kinkelinella (Klinglerella), with an 
oval to subtriangular outline in lateral view. The sculpture on the ventral 
and posterior sections of the shell consists of rather strong, longitudinal ribs; 
on the anterodorsal section of wavy and oblique ribs. The area between the 
ribs is ornamented with numerous pits. 

Description. The outline in lateral view is oval to subtriangular, tapering 
posteriorly, and with the greatest height at the anterior cardinal angle. In 
dorsal view the carapace is oval, with marked flanges at both ends, and with 
the greatest breadth posterior to the median. In posterior view it is sub­
triangular with a concave ventral outline, and with the greatest breadth ven­
trally. 

The dorsal margin is straight in the right valve and slightly convex in the 
left one. The posterior cardinal angle is obtuse and well-defined, whereas 
the anterior one is more rounded. The anterior margin is rounded, but slightly 
extended ventrally. The posterior margin is also rounded, but more sharply, 
and it is extended dorsally. In the right valve there is a concavity posterior 
to the posterior cardinal angle. The ventral margin is nearly straight with a 
concavity in the middle. The right valve is smaller than the left one. The 
outline of the larvae agrees with this description, but they are more markedly 
subtriangular. The inferred males are elongated oval with a higher posterior 
end. 

The hinge is straight. In the left valve it consists of two elongated notched 
sockets separated by a (smooth ?) bar, which is emphasized by a dorsal 
groove. The hinge of the right valve consists of corresponding terminal 
dental areas, with seven teeth in the posterior one and six in the anterior 
one. The two groups of teeth are separated by a groove. 

The inner margin and the line of concrescence coincide. The radial pore 
canals are simple and nearly straight. There are seven pore canals in the an­
terior margin and three in the posterior one. Normal pore canals can be 
clearly observed. The muscle scar area consists of a slightly arched vertical 
row of four spots, and anterodorsal to this are two spots. 
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The sculpture can be divided into two sections. Posteriorly and ventrally 
there are rather strong, longitudinal ribs, whereas dorsally and anteriorly the 
ribs are wavy and oblique (from the anterior margin to the dorsal one). 
Along the ventral margin and on the ventral part of the lateral surface 
the ribs run the whole length of the valve, close to each other ventrally. 
Behind the muscle scar area there are three ribs, which are often connected 
by a vertical rib at their anterior end . This is a characteristic feature of the 
sculpture. Between the muscle scar area and the anterior end there is one 
rib bent like a question-mark. The ribs dorsally to this are oblique, running 
from the middle of the anterior margin to the dorsal margin. The area be­
tween the ribs is ornamented with numerous pits. The sculpture does not 
extend to the flanges . A zone along the dorsal margin is also smooth. Small 
cross-ribs occur in the sculpture of the smallest larvae. 

Sexual dimorphism was observed . The inferred males are longer and more 
oval in outline than the females. 

Measurements and statistics (in mm). Several specimens have been mea­
sured, for example, from B~rglum No. 1, sample No. 14; 0resund No. 12, 
sample No. 1406; 0resund No. 14, samples Nos. 1686 and 1689; 0resund 
No. 15, sample No. 1826. The table below demonstrates the statistical 
calculations for the females and males from 0resund No. 12, sample No. 
1406 (see also text-fig. 36). 

x V O.R. 

Males, left valves (N = 6) 
Length 0.662 0.013 1.96 0.64- 0.68 
Height 0.322 0.012 3.73 0.30- 0.33 
Males, right valves (N = 2) 
Length 0.665 0.007 1.05 0.66- 0.67 
Height 0.315 0.007 2.22 0.31 - 0.32 
Females, left valves (N=20) 
Length 0.574 0.016 2.79 0.55- 0.61 
Height 0.318 0.013 4.09 0.30- 0.34 
Fe males, right valves (N=19) 
Length 0.561 0.020 3.57 0.54-0.61 
Height 0.292 0.016 5.48 0.28- 0.34 

This sample is the only one with sufficient adults for the calculation. 
However, compared with other samples the means shown above seem to be 
too low. Among other things, some well-preserved specimens from two cut­
tings samples (5240'-5270' and 5570'-5600') of N~vling No. 1 boring are 
markedly outside the limits of significance. 
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Text-fig. 36. Scattergram showing relations between numbers, lengths and heights fo r 
K. (Kli11glerella) foveolata n .sp. Sample No. J 406 from the 0resund No. 12 boring. 

The figure for each instar is skew, having two morphotypes which have 
respectively male and female morphology (cf. text-fig. 36). The only ex­
planation for the lack of a clear distinction between the instars and the oc­
currence of two morphotypes must be (if one accepts the existence of sexual 
dimorphism in the adults) that sexual dimorphism also occurs in the larvae. 

The growth factor is 1.26 with a distribution of instars as proposed in 
text-fig. 36, which resembles the growth pattern of K. (Klinglerella) medio­
reticulata. 

Remarks. K. (Klinglerella) foveolata resembles K . (K.) multiforata 
(Klingler & Neuweiler, 1959) and K. (K.) bipartita (Klingler & Neuweiler, 
1959) in some respects. However, the ribs of K. (K.) foveolata are rather 
strong and the pattern is the same in the two valves . The three short 
longitudinal ribs posterior to the muscle scar area are a characteristic feature. 

K. (K.) foveolata seems to have some resemblance to Procytheridea sp. 6 
Dreyer (1965, pl. V, figs. 5a-b). 

The species named as Procytheridea cf. multiforata in Michelsen, 1971 a 
and 1973a is identical with K. (Klinglerella) foveolata n.sp. 

Distribution. Denmark: Rare in the middle subzone of the 0. danica 
Zone and common in the upper one, the G . apostolescui - K. (K.) foveolata 
Subzone; Upper Sinemurian and Lower Pliensbachian. 

Kinkelinella (Klinglerella) laqueata (Klingler & Neuweiler, 1959) 
Pl. 20, figs. 327-330; pl. 22, figs. 353-357. 

1959: Procytheridea laqueata Klingler & Neuweiler, p. 382, pl. 15, figs. 37- 47 . 
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1962: Procytheridea laqueata Klingler & Neuweiler - Klingler, p. 85, pl. 12, fig . 11. 
1965: Procytheridea laqueata Klingler & Neuweiler - Dreyer, pl. VI, fig . 1. 

Material. 7 carapaces, 2 left valves, and 3 right valves in core samples 
from the Gassum No. 1 boring. 

Original diagnosis. "Eine Art der Gattung Procytheridea mit deutlicher 
Ventralrippe, im vorderen Schalenabschnitt mit einer schlingenartig ge­
bogenen Rippe und zwei Uingsrippen auf der hinteren Schalenhalfte, deren 
vordere Enden manchmal <lurch eine feine Leiste untereinander verbunden 
sind. Vorder- und Hinterrand sind deutlich abgesetzt" (Klingler & Neu­
weiler, 1959, p. 382). 

Description. See Klingler & Neuweiler, 1959, p. 382. 
Measurements (in mm). The specimens from sample No. 42 of Gassum 

No. 1 have been measured: 

Length Height 

Left valve 0.53 0.31 
Carapace 0.64 0.32 
Carapace 0.64 0.32 
Carapace 0.53 0.29 
Carapace 0.55 0.32 

Remarks. The present specimens have been compared with the paratypes 
deposited at "Gewerkschaft Brigitta", Hannover, and are regarded as ident­
ical with those. 

Some specimens, including the specimens measured, are badly preserved 
with low and indistinct ribs. However, the ribs seem to make up a pattern like 
that of K. (K.) laqueata (cf. pl. 22, fig. 353) . 

Distribution. Denmark: The lowest part of the 0. danica Zone; lowest 
Upper Sinemurian. 

Germany: Lias Beta-lb (Klingler & Neuweiler, 1959). 

Kinkelinella (Klinglerella) variabilis (Klingler & Neuweiler, 1959) 
Pl. 21, figs . 336-338; pl. 24, figs . 373-377. 

1959: Procytheridea variabilis Klingler & Neuweiler, p. 388, pl. 17, figs. 65- 67, 69. 
1962: Procytheridea variabilis Klingler & Neuweiler - Kl ingler, p. 89, pl. 12, fig. 18. 

Material. 3 carapaces, 3 left valves, and 1 right valve in core samples 
from the Gassum No. 1 and 0resund No. 15 borings. 

Original diagnosis. "Eine kleine Art der Gattung Procytheridea mit ovalen 
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Umriss und einer sehr characteristischen gebogenen Uingsskulptur, mit ei­
ner dem Ventralrand genahert und ihm parallel verlaufenden, gleichmassig 
kommaformig geschwungenen Ventralrippe, dann zum Rucken bin mit einer 
stumpf endenden Halbrippe, die vom hinteren Schalenbereich bis etwa zur 
Mitte vorstosst und mit der dorsalsten, die treppenformig abgesetzt von vorn 
unten nach hinten oben, diagonal aufwarts verlauft. (Die langeren und gros­
seren Exemplare scheinen auf Grund der relativen Seltenheit die Mannchen 
zu sein). Diese drei Hauptrippen wandeln bei den einzelnen Formen nur 
wenig ab, dagegen bedecken die Schalenoberflachen noch andere kleinere 
Rippen, die offenbar in ihrer Lage und Lange nicht konstant sind" (Klingler 
& euweiler, 1959, p . 389). 

Description. See Klingler & Neuweiler, 1959, p. 389. 
Remarks. This species is rare, also in the cuttings samples. The specimens 

mentioned have been compared with the paratypes deposited at "Gewerk­
schaft Brigitta", Hannover, and are regarded as identical with those. 

Distribution. Denmark: The middle subzone of the 0. danica Zone; Upper 
Sinemurian. 

Northern Germany: Upper part of Lias Beta-lb to upper part of Lias 
Beta-3 (Klingler & Neuweiler, 1959 and Klingler, 1962). 

Southern Germany: Lias Beta-2 and lower part of Lias Beta-3 (Klingler, 
1962). 

Kinkelinella (Klinglerella) ? elongata n.sp. 
Pl. 15, figs. 225-227; pl. 18, figs. 268-273. 

Derivation of the name. Elongatum = elongated, the characteristic out­
line of the carapace. 

Holotype. A left valve. D.G.U. catalogue No. 1972-OM-33, pl. 18, figs. 
268-270. 

Type locality. The B~rglum No. 1 boring. 
Type stratum. Sample No. 14. Claystone, with subordinate beds of sand. 

The G. apostolescui - K. (K.) foveolata Subzone; Lower Pliensbachian. 
Material. 2 carapaces, 13 left valves, and 14 right valves in a core sample 

from the B~rglum No. 1 boring. 
Diagnosis. A Klinglerella-like species with an elongated outline, poster­

iorly pointed and anteriorly rounded. The sculpture is composed of irregularly 
bent, partly longitudinal, ribs which are low and rounded in cross-section. 
The sculpture is strongest in the middle of the valve where fine cross-ribs 
connect the longitudinal ribs . Small pits ornament the intercostal areas and 
the marginal zones. 

Description. In lateral view the outline is elongated, posteriorly pointed, 
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anteriorly rounded, with the greatest height at the anterior cardinal angle. In 
dorsal view the outline is elongated oval, with the greatest breadth posteriorly. 
In the inferred males there are only small differences between the breadth 
posteriorly and anteriorly. The posterior flanges are rather strong, whilst 
the anterior ones are only slightly marked. In posterior view the outline is 
subtriangular, concave ventrally, with the greatest breadth ventrally. 

The dorsal margin is straight to slightly concave in the left valve, and 
straight to convex in the right valve. The cardinal angles are only weakly 
marked. The anterior margin is rounded, but extended ventrally. The poster­
ior margin of the left valve is rounded in a rather sharp curve, and slightly 
concave dorsally. In the right valve this margin is more pointed with a 
broader concavity. The posterior end is extended dorsally. The ventral mar­
gin bas a concavity anterior to the mid-point. The left valve is larger than 
the right one. 

The hinge is nearly straight and rather weak. In the left valve it consists 
of two elongated notched sockets separated by a narrow bar, emphasized by 
a dorsal groove. In the right valve it consists of corresponding terminal 
dental areas, with six to seven (?) teeth in each one. No crenulation of the 
bar and the groove was observed. 

The inner margin and the line of concrescence nearly coincide. The 
duplicature is broad; seven radial pore canals occur anteriorly (the canals in 
the posterior end were not observed). The muscle scar area consists of a 
slightly curved, vertical row of four oval spots, with at least one spot in front. 

The sculpture consists of low rounded ribs which are longitudinal and 
irregularly bent. They are most distinct on the lateral surface and are here 
connected by finer irregularly occurring cross-ribs. The pattern of the longi­
tudinal ribs is broad in the middle of the valve, becoming narrower towards 
the ends. The intercostal areas and the marginal zones are ornamented 
by small pits. Only the flanges and the area around the anterior cardinal 
angle are smooth. Along the ventral margin there are fine longitudinal ribs. 

The larvae are not known. 
Sexual dimorphism is considered to occur. The inferred males are more 

elongated and are narrower posteriorly than the females. 
Measurements and statistics (in mm). The specimens from B!i)rglurn No. 

1, sample No. 14 have been measured and the statistics of the left valves 
(and carapaces) are given in the table p. 196. 

Remarks. In its elongated outline and irregular sculpture K. (K.) ? elon­
gata differs from the known species. Ornamentation agrees partly with that 
of K. (K.) sulcata Klingler & Neuweiler, 1959, but differs in the stronger 
and fewer ribs. Furthermore, K . (K.) ? elongata is smaller and its pointed 
posterior end is extended dorsally. 

!3• D.G.U. JI. rk . nr. 104 195 



x s V 0.R. 

Females (N =4): 
Length 0.523 0.006 1.15 0.52-0.53 
Height 0.250 0.008 3.20 0.24-0.26 
Males (N=3): 
Length 0.567 0.012 2.12 0.56-0.5 8 
Height 0.270 0.012 4.44 0.26-0.28 

K. (K.) ? elongata is doubtfully referred to Kinkelinella (Klinglerella) 
because there is only a very narrow flange anteriorly. 

Distribution. Denmark: The G. apostolescui - K. (K.) foveolata Subzone; 
Lower Pliensbachian. 

Genus Nanacythere Herrig, 1969 

Type species. Nanacythere simplex Herrig, 1969. 
Original diagnosis. "Eine Gattung der Unterfamilie Progonocytherinae mit 

folgenden Merkmalen: Schalen klein, langgestreckt; LKl nur wenig hoher als 
RKl; schwach gewolbt, in einem schmalen Streifen entlang dem VoR, 
VeR und HR seitwarts komprimiert; DR und VeR konvergieren schwach 
nach hinten; Kl-Oberflache retikuliert, bestimmte Langs- und Querelemente 
bisweilen leicht verstarkt; zentroventral mit scharfer lateraler Kante. Schloss 
merodont, mittlere Elemente glatt; Schlossenden bei LKl durch Vorspriinge 
der Aussenleiste, bei RKI durch entsprechende Furchen differenziert. In­
nere Randzone massig breit, Innenrand und Verwachsungslinie im VE und 
HE getrennt, Vestibeln etwa halb so breit wie Innere Randzone; Randstan­
dige Porenkanale gerade und unverzweigt, vorn etwa zehn (vorberrschend 
echte), hinten vier. Vier Schliessmuskelnarben bilden eine scbrag zum HE 
geneigte subzentrale Vertikale. Die terrninalen Narben sind dreieckig bis oval, 
die mittleren langlich" (Herrig, 1969b, p. 1080). 

Remarks. The genus Nanacythere must be referred to the subfamily Pro­
tocytherinae as the hinge is of the merodont, not of the entomodont, type. 

Stratigraphical range. Lower Jurassic (Lower to Middle Lias). 
The species described here under the subgenus N. (Goniocythere) n.sub­

gen. are found in beds referred to Lower Lias. 

Subgenus Nanacythere (Nanacythere) Herrig, 1969 
Nanacythere (Nanacythere) simplex Herrig, 1969 
Pl. 15, figs. 231-234; pl. 17, figs. 249-252; pl. 18, figs. 276-277. Text-fig. 
34. 
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1968a: Procytheridea ? cf. P. ? apostulescui Gram. - Christensen, pl. 23, fig. 60. 
1969b: Nanacythere (Nanacyth ere) simplex Herrig, p. 1081 , text-figs. 6 and 10 ; pl. 111, 

figs. 1-4. 

Material. 88 carapaces, 154 left valves, and 143 right valves in core 
samples from the Bs,,rglum No. 1, Fjerritslev No. 1, Flyvbjerg No. 1, Gas­
sum No. 1, Haldager No. 1, Vedsted No. 1, and 0resund No. 3 borings. 

Original diagnosis. "Eine Art der Gattung Nanacythere mit retikulierter 
Kl-Oberflache, wobei Langselemente von der Mitte des VoR ausgehen und 
zum HE divergieren. Im hinteren Kl-Teil sind die vorspringenden Rippen 
halbkreisfi::irmig zum DR konvex. Die von Netzleisten umgrenzten Felder ent­
halten zwei bis vier Grubchen. Die Randstandigen Porenkanale sind dicklu­
mig; anteroventral sind zwei Porenkanal-Paare characteristisch" (Herrig, 
1969b, p. 1081). 

Description. The outline in lateral view is subrectangular, with the great­
est height anteriorly. The outline is elongated oval in dorsal view, with the 
marginal flanges of both ends extended, and with the greatest breadth just 
behind the mid-point. The outline in posterior view is oval, with the greatest 
breadth ventrally. 

The dorsal margin is straight; the cardinal angles obtuse. The anterior 
margin is broadly rounded, and extended ventrally. In the left valve the 
posterior margin is rounded, but more narrowly than the anterior margin. 
In the right valve it is sharply rounded and has a concavity dorsally. The 
ventral margin is concave in the middle and a short distance posteriorly; it 
passes evenly into the anterior and the posterior margins. The lateral 
surfaces have a more or less distinct dorsal concavity between the anterior 
cardinal angle and the middle of the shell. Ventrally the lateral surface is 
inflated and overhangs the ventral margin; posteroventrally it forms a more 
or less distinct bulge. The marginal flanges are usually narrow (especially 
the anterior one). The left valve is only a little larger than the right one. 

The larvae have a more triangular outline in lateral view. The lateral 
surfaces are more evenly arched, and the marginal flanges very narrow. 

The hinge is straight and tripartite. In the right valve it consists of two 
terminal, crenulate teeth. Between these a long groove occurs, emphasized 
by a dorsal ridge. In the left valve the hinge consists of corresponding 
sockets separated by a long, straight ridge. 

The muscle scar area consists of a vertical row of (four ?) spots. 
The duplicature is broad. The vestibule is a third of the inner lamella. 

The posterior vestibule is elongate and runs into the ventral margin. The 
radial pore canals were not clearly observed. Normal pore canals are rather 
numerous and evenly distributed. 
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Text-fig. 34. Scattergram showing relations between numbers, lengths and heights for 
Nanacythere (Nanacythere) simplex Herrig, 1969. Sample No. 18 from the Flyvbjerg 
No. 1 boring and sample No. 11 from the Gassum No. 1 boring. 

The sculpture of the lateral surfaces is an irregular pattern of ribs forming 
polygons, which may show a dominant longitudinal trend. There are small 
ptts within the polygons. Along the ventral margin there are two to three 
longitudinal ribs. The flanges seem to be smooth. Some of the present speci­
mens have a very weak and indistinct sculpture, and a few are smooth or 
with numerous pits. 

Measurements (in mm). The specimens in sample No. 18 from Flyvbjerg 
No. 1 and in sample No. 11 from Gassum No. 1 have been measured 
(cf. text-fig. 34). 

The specimens from the Gassum-sample show distinct reticulation, whilst 
the specimens from the Flyvbjerg-sample are more or less smooth. The speci­
mens of the two populations have the same size, and they also agree in 
size with those figured by Herrig (1969b, text-fig. 6). 

Remarks. Most of the present specimens are brownish coloured and frag­
mentary. Except for the differences in the sculpture they are identical. The 
indistinct or missing sculpture may be connected with the colour of the shell. 
This colour is probably due to a cover of iron or pyrite on the shell, which 
is often associated with a corrosion of the shell-surface (Herrig, 1969a and 
1969b). For this reason the smooth external surface described above can 
not be regarded as primary. 

The relationships between N. (N.) simplex and Aphelocythere torosn 
Plumboff (1967, p. 556, pl. 4, figs. 42-45) are discussed by Herrig (1969b). 

N. (N.) simplex shows affinities with Gramannella apostolescui (Gramann, 
1962), too. It differs from the latter in its generic characters, whilst the 
reticulation is closely comparable. For this reason it is difficult to separate 
small larvae, which (in both species) have a triangular outline (in lateral 
view) and a fine polygonal reticulation. The difference in the binge is not 
very clear in the larvae. In the present material the separation of the larvae 
is based on occurrence of the adults of the two species. Actually, there have 
not been big problems as none of the sections studied here include a con-
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tinuous succession from faunas with G. apostolescui to faunas with N. (N.) 

simplex. 
Distribution. Denmark: The 0 . adenticulata - N. (N.) simplex Zone; Up­

per Pliensbachian. 
Northeast Germany: The P. spinatum Zone; Lias Delta-2 (Herrig, 

1969b). 

Subgenus Nanacythere (Domeria) Herrig, 1969 

Type species. Nanacythere (Domeria) firma Herrig, 1969. 
Original diagnosis. "Vertreter der Gattung Nanacythere mit folgende 

Merkmalen: Schalen klein; VoR und HR breit gerundet; DR und VeR 
konvergieren deutlich nach hinten. Die Oberflachenretikulation wird von 
mindestens drei Langsrippen durchzogen. Die Aussenleiste ist am VoR breit. 
Die Vestibeln im VE und HE sind schmal ; unechte Randstandige Porcn­
kanale sind im VE zahlreich. Die Schliessmuskelnarben bilden eine zum HE 
schwach konvexe Vertikale. Die beiden ventralen Narbenflecke sind klei-­
ner als die dorsalen" (Herrig, 1969b, p. 1085). 

Stratigraphical range . Lower Jurassic (Middle Lias). 

Nanacythere (Domeria) firma Herrig, 1969 
Pl. 17, figs. 253-257; pl. 18, figs. 274-275. 

1968a: Cytheropteron ? sp. 808 Christensen, pl. 23 , fig . 58. 
1969b: Nana cythere (Domeria) fi rma Herrig, p . 1085, text-figs. 7 and 9 ; pl. Ill , figs. 

7-8 ; pl. IV, fig. 1. 

Material . 25 carapaces, 26 left valves, and 48 right valves in core samples 
from the Fjerritslev No. 1, Flyvbjerg No. 1, Gassum No. 1, Haldager No. 1, 
Vedsted No. 1, and 0resund No. 3 borings. 

Original diagnosis. "Eine Art der Untergattung Nanacythere (Domeria) 
sgen.n., deren Schalen <lurch folgende Langsrippen versteift sind: eine lange 
Mittelrippe, parallel zu dieser eine kurze und zwei lange Langsrippen jeweils 
in der dorsalen und ventralen Kl-Halfte symmetrisch zueinander. Die Kl­
Oberflache ist zwischen den Langsrippen kraftig retikuliert. Die Vestibeln 
im VE und HE sind massig tief" (Herrig, 1969b, p. 1085). 

Description. See Herrig, 1969b, p. 1086. 
Remarks. As most of the present specimens are deformed and broken, 

only the specimens figured on pls. 17-18 have been measured. In addition, 
the specimens are often badly preserved, since the external surface may be 
corroded (as mentioned under N. (N.) simplex, p. 198) . 

The two dorsal ribs, beginning at the anterior margin and converging 
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along the dorsal margin, are often faintly seen. Sometimes they may be 
absent or only the anterior sections may be seen. The rib in the middle of 
the lateral surface and the two ventral ribs are distinct and usually well­
preserved. The rib running along the anterior margin is rarely observed. The 
intercostal reticulation is more or less distinct, probably owing to the 
above-mentioned corrosion. 

At the posterior end of the two ventral ribs the shell-surface may be 
more or less raised forming a posteroventral bulge. 

The dorsal one of the two short ribs (at the posterior end) may be 
connected with the long median rib forming an open or closed polygonal 
figure. This figure resembles variants of the rhomboid figure characteristic 
of N. (D.) fissicosta (see below). 

N. (D.) firma differs from N. (D.) fissicosta in having two dorsal ribs, 
two ventral ribs extended along the posterior margin, and a strong inter­
costal reticulation. In N. (D.) fissicosta the two ventral ribs are connected 
at the posterior end. The latter species is furthermore characterized by the 
rib forming a rhomboid figure (see below). 

Badly preserved specimens of N. (D .) firma resemble Acrocythere tri­
costata, but this species has an eye spot. 

Distribution. Denmark: The upper part of the 0. adenticulata - N. 
(N.) simplex Zone; Upper Pliensbachian. 

Northeast Germany: The P. spinatum Zone; Lias Delta-2 (Herrig, 
1969b). 

· Nanacythere (Domeria) fissicosta Herrig, 1969 
Pl. 17, fig. 258; pl. 18, figs. 278-279. 

1938: Ostracode (207) Wicher, pl. 27, figs. 10-11. 
1965: Ostracode 207 Wicher - Dreyer, pl. VI, fig. 6. 
1969b: Nanacythere (Domeria) fissicosta Herrig, p. 1088, text-fig. 11; pl. Ill, figs . 5-6. 

Material. 17 carapaces, 8 left valves, and 8 right valves in core samples 
from the Fjerritslev No. 1, Flyvbjerg No. 1, Gassum No. 1, Vedsted No. 
1, and 0resund No. 3 borings. 

Original diagnosis. "Eine Art der Untergattung Nanacythere (Domeria) 
mit breiter Aussenleiste am VoR; die Mittelrippe ist vor ihrem HE auf­
gespalten, wobei die beiden Aste eine kleine rhombische oder ovale Flache 
umgrenzen. Die gewolbten Bereiche der KI-Oberffache sind zwischen den 
Rippen fein retikuliert" (Herrig, 1969b, p. 1088). 

Description. See Herrig 1969b, p. 1088. 
Remarks. The rhomboid figure at the posterior end of the median rib 

may be open, because the two parts of the median rib (forming the 
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rhomboid figure) do not converge against one another posteriorly. As this 
variant can be found on one of the valves from an individual, whilst the 
other valve has the normal rhomboid figure, it must be regarded as the 
normal range of variation (pl. 18, figs. 278-279). 

The resemblance with N. (D.) firma is discussed p. 200. 
Distribution. Denmark: The upper part of the 0 . adenticulata - N. (N.) 

simplex Zone; Upper Pliensbachian. 
Northeast Germany: The P. spinatum Zone; Lias Delta-2 (Herrig, 

1969b). Lower Domerian (Dreyer, 1965). 

Subgenus Nanacythere (Goniocythere) n.subgen. 

Type species. Nanacythere (Goniocythere) circumcostata n.sp. 
Derivation of the name. From gonia = angle + cythere, referring to the 

angled position of the ribs. 
Diagnosis. Representatives of the genus Nanacythere characterized by a 

sculpture consisting of rather strong, diagonal or vertical ribs and fine, 
intercostal cross-ribs. The ventral and dorsal margins converge posteriorly. 
The merodont hinge is rather weak with small, fin ely dentate teeth. The 
vestibule is narrow. 

Remarks. The present subgenus includes five species which are described 
below: circumcostata, elegans, elongata, minor, and paracostata. They must 
be included in one taxonomic group as their main characters (hinge, 
marginal zone, muscle scars) show a high degree of similarity. The sculpture 
is characterized by diagonal or vertical ribs, which are rather strong and 
supported by finer cross-ribs. The pattern of the sculpture is characteristic 
for each of the species. 

Sexual dimorphism is not known. 
Based on the characters of the hinge, the marginal zone, and the muscle 

scars these five species can naturally be referred to the genus Nanacythere. 
As the characteristic sculpture differs pronouncedly from the sculpture of 
the previously known species (N. (Nanacythere) simplex, N. (Domeria) 
firma, N. (D .) fissicosta) within this genus, the five species mentioned above 
are included in a new subgenus: Nanacythere (Goniocythere) n.subgen. 

Stratigraphical range. Lower Jurassic ; Hettangian to Lower Pliensbachian. 

Nanacythere (Goniocythere) circumcostata n.sp. 
Pl. 17, figs . 259- 267; pl. 18, figs. 280-283. Text-fig. 35. 

1968a: Lophocythere sp. 860 Christensen, pl. 23 , fig . 10. 
1970: L o phocythere sp. (4076) Michelsen, p. 38, pl. XII, figs. 4a-b. 

D .G.U. II. rk . nr. 104 201 



Height 
{mm) 

0.20 

015 

Symbols: 

• N (G) elegons 
o N.(G.lcircumcostata 
" N (G.) paracostoto 
+ N {G) elongate 

OJO 01.0 Length{mm) 

Text-fig. 35. Scattergram showing relations between numbers, lengths and heights for 
carapaces (adults) of Nanacythere (Goniocythere) elegans (Drexler, 1958), N. (G.) 
elongata n.sp., N. (G.) circumcostata n.sp. and N. (G.) paracostata n.sp. from sample 
No. 48 (Gassum), rnmple No. 49A (Gassum), sample No. 3 (Horsens) and sample 
No. 52 (Gassum) respectively. 

Derivation of the name. From circum = circle or circular and costae = 
ribs, referring to the circular rib on the lateral surface. 

Holotype. A carapace. D.G.U. catalogue No. 1973- 0M-161. Pl. 17, 
fig. 267. 

Type locality. The Horsens No. 1 boring. 
Type stratum. Sample No. 5. Dark grey and greyish black shale. The 

0 . aspinata Zone; Lower Sinemurian. 
Material. 128 carapaces, 66 left valves, and 55 right valves in core 

samples from the Gassum No. 1, Horsens No. 1, Rpdby No. 1, Vedsted 
No. 1, 0resund Nos. 8, 9, 10, and 14 borings. 

Diagnosis. A species of the subgenus Nanacythere (Goniocythere) char­
acterized by a sculpture of strong ribs. On the posterior third of the valve 
the ribs are more or less vertical and parallel. On the anterior third they 
are oblique, from the dorsal margin to the anteroventral part of the valve. 
Between these two groups of ribs is found one rib forming a closed, 
roughly oval form. Some of the anterior and posterior ribs are connected 
to ribs parallel with the ventral margin. Distinct intercostal cross-ribs occur. 

Description. The carapace is small. The outline in lateral view is elongat­
ed subtriangular, with the greatest height at the anterior cardinal angle. 
The outline in dorsal view is elongated oval, with the greatest breadth 
posterior to the mid-point. In posterior view it is subtriangular, with the 
greatest breadth ventrally. 

The dorsal margin in the left valve is straight to slightly concave, in the 
right valve slightly convex. The cardinal angles are rather distinct. The ven­
tral margin is nearly straight, posteriorly convex, and anterior to the mid­
point slightly concave. The anterior margin is broadly rounded. Posterior 
margin in left valve rounded, but less high than the anterior one. The 
posterior margin in the right valve is more pointed and with a dorsal con­
cavity. The lateral surface is slightly concave at the middle of the dorsal 
margin; inflated ventrally and overlapping the ventral margin. The flanges 
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are narrow. The right valve is a little smaller than the left, but overlapping 
the latter along the dorsal margin. 

The larvae have features as described above. 
The hinge is of the Nanacythere-type. It is straight; in the right valve 

with small terminal, dentate teeth separated by a long, straight furrow, 
which is emphasized by a dorsal ridge. 

The muscle scars are difficult to observe, but they appear to form a 
vertical row of spots. 

The duplicature is rather broad; the inner margin and the line of con­
crescence do not coincide. The vestibule is rather narrow; apparently form­
ing less than one third of the width of the duplicature. The radial pore 
canals have not been observed. 

The sculpture on the lateral surface consists of rather strong ribs and is 
tripartite. The posterior third of the valve with parallel and vertical (or 
slightly oblique) ribs; the anterior third with ribs of varying obliquity, 
extending from the dorsal margin to the anteroventral part of the valve; 
the centre of the valve with one rib forming a closed, roughly oval form 
extending across the middle of the valve from the posterior group to 
the anterior one, and turning ventrally anteriorly and returning obliquely 
upwards to the posterior group. There are no ribs dorsally to the circular 
one. Fine intercostal cross-ribs are present. The posterior and anterior ribs 
may be more or less reduced. Along the ventral margin there are two-three 
fine ribs which are connected to ribs on the lateral surface. The dorsal 
margin is emphasized by a rib which is most strongly developed in the 
right valve. 

Sexual dimorphism was not observed. 
Measurements and statistics (in mm). Specimens of sample No. 48 from 

Gassum No. 1 and sample No. 3 from Horsens No. 1 (see text-fig. 35) 
have been measured. In the table below are given the calculations for the 
carapaces from the latter sample: 

Length 

Height 

x 

0.310 
0.151 

0.012 
0.007 

V 

3.87 
4.64 

O.R. 

0.30-0 .33 
0.14- 0.16 

Remarks. The larvae are represented by a few specimens only. 

N 

7 

7 

The above-mentioned variation of the sculpture, which is observed in 
rather few specimens, may be due to corrosion of the external surface, which 
looks a little less intact in such specimens. It has not been possible to 
distinguish two different morphogroups. 
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N . (Goniocythere) circumcostata resembles N. (Goniocythere) elegans 
and N. (Goniocythere) paracostata, and is congeneric with them. 

The distinction between N . (Goniocythere) circumcostata and N. (Go­
niocythere) paracostata is discussed p. 211. 

N . (Goniocythere) elegans is a little larger, and in particular it is a little 
higher, than N. (Goniocythere) circumcostata. The circular rib in the latter 
species and the ribs forming the diamond-pattern in N. (Goniocythere) 
elegans can not be confused. A short longitudinal rib as found in the centre 
of the diamond-pattern does not occur in N. (Goniocythere) circumcostata. 

The more or less vertical ribs in N. (Goniocythere) circumcostata are 
characteristic of this species, but show affinity with N . (Goniocythere) para­
costata. However, the ribs on N. (Goniocythere) paracostata are finer and 
more regular (see the remarks p. 211). 

Concerning the relationships between N. (Goniocythere) circumcostata 
and N. (Goniocythere) elongata, seep. 207. 

Some of the specimens from the 0resund borings recorded as L. elegans 
by Christensen (1968a) must be referred to N. (Goniocythere) circumcosta­
ta (seep. 211). 

Distribution. Denmark: The O. aspinata Zone to the P. reticulata Sub­
zone; Hettangian (rare), Lower Sinemurian (common) and lowest Upper 
Sinemurian. 

Nanacythere (Goniocythere) elegans (Drexler, 1958) 
Pl. 18, figs. 290-291;pl. 19, figs. 292-297. Text-fig. 35. 

1952: Ostracode 7 Usbeck, p. 405, pl. 18, figs . 64a-b. 
1958: Lophocythere elegans Drexler, p. 523, pl. 24, figs. 5a-e; pl. 27, figs . 10-11 . 
1970: Lophocythere elegans Drexler - Michelsen, p. 37, pl. XII, figs. 3a-b. 

Material. 81 carapaces, 20 left valves, and 36 right valves ;n core samples 
from the Gassum No. 1, Horsens No. 1, Rl,'ldby No. 1, and Vedsted No. 1 
borings. 

Original diagnosis . "Eine Art der Gattung Lophocythere mit den folgende 
Besonderheiten: nur eine durchlaufende Langsrippe auf der Ventralflache, 
dichotome Verzweigung von feineren Rippen, in deren Zwischenfeldern eine 
feine Netzleistenskulptur eingesenkt ist" (Drexler, 1958, p. 524). 

Emended diagnosis. A species of the subgenus Nanacythere (Goniocy­
there) characterized by a sculpture of strong diagonal ribs forming a 
diamond-pattern with a very short, longitudinal rib in the centre. Between 
these main-ribs there are fine cross-ribs. Along the ventral margin there are 
two to three longitudinal ribs. 

Supplementary description. Referring to the description given by Drexler 
(1958) only some features need to be described and emphasized. 
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The left valve is larger than the right, but is overlapped by the right 
valve along the dorsal margin. 

The sculpture of the lateral surface consists of strong ribs forming a 
diamond-pattern with a very short, longitudinal rib in the centre. Dorsally 
to this centre another short rib (or knob) occurs. Between the ribs forming 
the diamond-pattern there are fine cross-ribs. Along the ventral margin there 
are two to three longitudinal ribs which bend towards the lateral surface 
at the posterior end. Along the dorsal margin of the right valve and the 
posterior part of the dorsal margin of the left valve there is a sharp 
rib. This sculpture-pattern can also be observed in the figures given by 
Drexler (1958, pl. 24, figs. 5a-e). 

The hinge is built as in the genus Nanacythere. The teeth (in the right 
valve) are connected with the contact-ridge of the posterior and anterior 
end, but in the present material they are more or less smooth, which is 
probably due to corrosion of the surface. 

The inner margin and the line of concrescence do not coincide. The 
vestibule is very narrow. 

The muscle scars were not observed in the present material. 
Measurements and statistics (in mm). The specimens in sample No. 8 

from R~dby No. 1 (cf. Michelsen 1970, p. 38) and in sample No. 48 from 
Gassum No. 1 (see text-fig. 35) have been measured. 

In the table below are shown the calculations on the carapaces from the 
Gassum sample: 

Length 
Height 

x 

0.326 
0.164 

0.008 
0.011 

V 

2.45 
6.71 

O.R . 

0.31 - 0.34 
0.15- 0.18 

N 

24 
24 

Remarks. The genus Lophocythere Sylvester-Bradley, 1948a is , among 
other things, characterized by a distinct eye node. Drexler (1958 , p. 524) 
mentioned an "Augenschwiele", which cannot be seen in the figures given 
by her. Even with examination in the scanning electron microscope it has 
not been possible to discover an eye node on the present specimens. In all 
main features (the size and the shape of the shell, the sculpture, and the 
hinge) these specimens agree with L. elegans Drexler, 1958, so there cannot 
be any doubt about the identification. 

Here, it is proposed that this species be referred to the genus Nana­
cythere on the basis of the hinge structure (the right valve with terminal 
teeth separated by a straight furrow, which is emphasized by a dorsal ridge), 
the broad duplicature, and the size and the shape of the shell. 
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Some of the specimens called L. elegans by Christensen (1968a) are 
identical with N. (Goniocythere) paracostata. Discussion of the differences 
between these two species can be found under the latter species. The 
present author mentioned erroneously in Michelsen (1970) that N. (Gonio­
cythere) elegans "is present in the Doshult beds". Here it must be stressed 
that this species does not occur in any of the samples studied from the 
0resund borings. The relationship between N. (Goniocythere) elegans and 
N. (Goniocythere) circumcostata n.sp. is discussed under N. (Goniocythere) 
circumcostata. 

Distribution. Denmark: The 0. aspinata Zone (and possibly the C. betzi 
- C. crassireticulata Zone); Hettangian and Lower Sinemurian. 

Southern Germany: Lias Alpha-2 and lower part of Alpha-3 (Usbeck, 
1952 and Drexler, 1958). 

Nanacythere (Goniocythere) elongata n.sp. 
Pl. 18, figs. 286-287 ; pl. 19, figs. 298-302. Text-fig. 35. 

Derivation of the name. From elongatum = elongated, referring to the 
characteristic outline. 

Holotype. A carapace. D.G.U. catalogue No. 1972-0M-88; pl. 18, 
figs. 286-287. 

Type locality. The Gassum No. 1 boring. 
Type stratum. Sample No. 49A. Dark grey shale. The 0. aspinata Zone; 

Lower Sinemurian. 
Material. 5 carapaces, 3 left valves, and 1 right valve in core samples from 

the Gassum No. 1 boring. - More than ten carapaces have been found 
in cuttings samples from the N!1lvling No. 1 boring. 

Diagnosis. A species of the subgenus Nanacythere (Goniocythere) char­
acterized by a relatively long carapace. The sculpture consists of rather 
fine, low ribs, which form a circular figure conforming to the outline of the 
valve. Crossing these ribs there is an irregular pattern of short and often 
very fine ribs. 

Description. The outline in lateral view is elongated oval, with the greatest 
height at the anterior cardinal angle. In dorsal view it is elongated oval, 
with the greatest breadth posteromedianly. It is subtriangular in posterior 
view, with the greatest breadth ventrally. 

In the left valve the dorsal margin is straight, in the right valve slightly 
convex. The ventral margin is nearly straight with a weak concavity in the 
middle. The anterior margin is broadly rounded and extended ventrally. The 
anterior cardinal angle is distinct. The posterior margin is more narrowly 
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rounded, and in the right valve it is slightly concave dorsally. The lateral 
surface is evenly inflated, with a weak concavity in the middle of the dorsal 
margin. The right valve is a little smaller than the left one, but overlaps the 
latter along the dorsal margin. The posterior flange is narrow; the anterior 
flange is broader. 

The hinge is of the Nanacythere-type , and the teeth (on the right valve) 
seem to be finely dentate. 

The muscle scar area was observed as a vertical row of four elongated 
spots. 

The duplicature is rather broad; the vestibule is narrow. 
The sculpture consists of rather fine low ribs forming elongated oval 

figures conforming to the outline of the valve in lateral view. Only the 
central ribs form closed oval figures, whilst the more marginal ribs converge 
with the anterior margin. This pattern is rather regular and is combined 
with rather short ribs cross ing the above-mentioned ribs in irregular figures . 
Very fine, closely spaced intercostal cross-ribs occur. The dorsal margin of 
the right valve is emphasized by a strong rib. 

Sexual dimorphism was not observed. 
Measurements (in mm). Four carapaces from sample No. 49A of Gas­

sum No. 1 have been measured (see text-fig. 35): 

Length: 
Height: 

0.37 , 
0.17 , 

0.37 , 
0.17, 

0.36, 
0.17, 

0.35 mm 
0.17 mm 

Remarks. Unfortunately the present species is known from only a few 
specimens, of which only three are valves . It is without doubt a new species, 
which is congeneric with N. (Goniocythere) elegans, N. (Goniocythere) 
circumcostata, N . (Goniocythere) paracostata, and N. (Goniocythere) minor. 

N. (Goniocythere) elongata is longer than the other species mentioned 
(cf. text-fig. 35) and can only be mistaken for N . (Goniocythere) cir­
cumcostata, which is characterized by the rib forming a circular figure in 
the middle of the lateral face. N. (Goniocythere) circumcostata has stronger 
ribs, most of which do not form circular figures , but extend more or less 
vertically from margin to margin. 

Distribution. Denmark: The 0. aspinata Zone; Hettangian and Lower 
Sinemurian. 

Nanacythere (Goniocythere) minor n.sp . 
Pl. 18, figs. 284-285 ; pl. 19, figs . 303-307. 

1968a: Monoceratina sp. 885 Christensen , pl. 23 , fig. 34. 
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Derivation of the name. From minor = smaller, referring to the small 
dimensions of the species. 

Holotype. A right valve. D.G.U. catalogue No. 1973-0M-14, pl. 18, 
figs. 284-285. 

Type locality. The 0resund No. 12 boring. 
Type stratum. Sample No. 1418. Greyish sandstone and siltstone. The 

G. apostolescui - K. (K.) foveolata Subzone; Lower Pliensbachian. 
Material. l carapace, 22 left valves, and 29 right valves in core samples 

from the Gassum No. 1, 0resund Nos. 12 and 15 borings. 
Diagnosis. A small species of the subgenus Nanacythere (Goniocythere). 

The lateral surface is strongly inflated ventrally, forming a horizontal ridge­
like edge. The sculpture consists of vertical ribs in the dorsal part of the 
lateral surface; below, in a zone above the ridge-like edge, the ribs form a 
polygonal pattern. Between the edge and the ventral margin there are three 
to four fine longitudinal ribs. 

Description. The outline in lateral view is suboval with the dorsal and 
ventral margins converging posteriorly; the greatest height is near the an­
terior cardinal angle. In dorsal view it is oval with the greatest breadth 
posterior to the mid-point. Subtriangular in posterior view with the greatest 
breadth ventrally. 

The dorsal margin of the left valve is nearly straight; in the right valve it 
is convex. The cardinal angles are weakly marked. The ventral margin is 
nearly straight with an anteromedian concavity. The anterior margin is 
sharply rounded ventrally, and from there to the anterior cardinal angle 'it is 
formed as a flat arch. The posterior margin is acuminate (or sharply 
rounded); with a concavity in the dorsal part in the right valve. The lateral 
surface is strongly inflated ventrally, forming a ridge-like edge between 
the ventral and lateral surfaces. Between this edge and the dorsal margin 
the lateral surface is moderately convex. It overhangs the ventral margin at 
the edge. The marginal flanges are narrow. 

The hinge is tripartite, with terminal dentate ridges separated by a 
crenulate groove in the right valve; dorsally to the groove there is a 
ridge. In the left valve a corresponding ridge occurs together with terminal 
socket-like bulges of the margin. 

The muscle scars are a vertical row of four elongated spots. 
The duplicature is rather broad with a narrow vestibule anteriorly. Poster­

oventrally there also appears to be a narrow vestibule. Radial pore canals 
have not been observed. 

On the dorsal section of the lateral surface there are rather strong, 
vertical ribs. In a zone between these and the ridge-like edge the ribs form 
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an irregular, often polygonal, pattern. Between the edge and the ventral 
margin three to four fine, longitudinal ribs are found. 

Measurements (in mm). The specimens (adults) in sample No. 1432 
from the 0resund No. 12 boring have been measured: 

Len gth Height 

Right valve 0.26 0.13 
Right valve 0.26 0.13 
Right valve 0.26 0.14 
Right valve 0.27 0.14 
Right valve 0.27 0.14 
Left valve 0.26 0.13 
Left valve 0.27 0.13 
Left valve 0.27 0.14 

Remarks. N. (Goniocythere) minor resembles N. (G .) circumcostata 
and N. (G.) paracostata. The latter species is characterized by a sculpture 
of distinct, vertical ribs, without the polygonal pattern found on the present 
species. N. (G.) circumcostata has stronger and more oblique vertical ribs, 
and a roughly oval rib medianly on the lateral surface. 

Distribution. Denmark: The middle and upper subzones of the 0. danica 
Zone, Upper Sinemurian and Lower Pliensbachian; one specimen (question­
ably determined) in the 0. adenticulata - N. (N.) simplex Zone, Upper 
Pliensbachian. 

Nanacythere (Goniocythere) paracostata n.sp. 
Pl. 18, figs. 288-289; pl. 19, figs. 308-314. Text-fig. 35. 

1968a: Lophocythere elegans Drexler - Christensen, pl. 23, fig . 12 (non L. elegans 
Drexler, 1958). 

1968a: Lophocythere sp. 507b Christensen, pl. 23, fig. 22. 

Derivation of the name. From par = equal and costae = ribs, referring to 
the equal and parallel ribs. 

Holotype. A carapace. D.G.U. catalogue No. 1973-OM-176; pl. 19, 
figs. 310-311. 

Type locality. The Horsens No. 1 boring. 
Type stratum. Sample No. 3. Dark grey and greyish black shale. The 

0. aspinata Zone; Lower Sinemurian. 
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Material. 29 carapaces and 1 right valve in core samples from the 
Gassum No. 1, Horsens No. 1, 0resund Nos. 10, 11, and 14 borings. 

Diagnosis. A small species of the subgenus Nanacythere (Goniocythere) 
characterized by an ornamentation of fine, distinct vertical ribs, situated 
close and parallel to each other. A small area in the centre of the valve 
has a different sculpture. Very fine, intercostal cross-ribs occur. 

Description. The shell is small; subtriangular in lateral view, with the 
greatest height at the anterior cardinal angle. In dorsal view it is elongated 
oval, with the greatest breadth just posterior to the mid-point. In posterior 
view it is subtriangular, with the greatest breadth ventrally. 

The dorsal margin is straight in the left valve, but slightly convex in the 
right valve. The ventral margin is slightly concave at the mid-point. The 
posterior margin is evenly rounded, whilst the anterior margin is broadly 
rounded passing into the dorsal and ventral margins with sharp arcs. The 
lateral surfaces have a weak concavity behind the anterior cardinal angle. 
Ventrally the lateral surface is inflated; it overhangs the ventral margin. 
The flanges at both ends are narrow. The right valve is a little smaller than 
the left valve, but it overlaps the latter along the dorsal margin . 

The sculpture is characterized by fine, rather sharp, vertical ribs. In the 
middle of the lateral surface there are one or two very short longitudinal 
ribs where the vertical ones diverge into two groups. Along the ventral 
margin there are three longitudinal ribs which bend on to the lateral surface 
and ally themselves with vertical ribs . Along the dorsal margin of the right 
valve and along the posterior part of the dorsal margin of the left valve 
there is a distinct rib. On the lateral surface very fine cross-ribs occur be­
tween the vertical ribs. Posteroventrally, where the longitudinal ribs bend 
on to the lateral face, the shell-surface may be extended in a bulge. 

The internal characters cannot be observed in the present material. 
Sexual dimorphism is not known. 
Measurements and statistics (in mm). The carapaces (including adults 

only) in sample No. 3 from Horsens No. 1 have been measured: 

Length 
Height 

x 

0.266 
0.130 

V 

0.005 1.88 

O.R. 

0.26-0.27 
0.13 

N 

5 
5 

The specimens from other borings are larger (e.g. Gassum No. 1, sample 
No. 52 (cf. text-fig. 35) and sample No. 53). This is probably due to the 
environment since N. (Goniocythere) elegans is also smaller in the Horsens 
sample than in the Gassum samples. 
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Remarks. Nanacythere (Goniocythere) paracostata resembles N . (Gonio­
cythere) elegans and N. (Goniocythere) circumcostata in the shape of the 
carapace and in the relative shape and size of the two valves. For these 
reasons it is referred to the subgenus Nanacythere (Goniocythere), even the 
internal characters are unknown. 

N. (Goniocythere) paracostata differs from the two species mentioned in 
being smaller and in having a quite different sculpture. The ribs on the 
lateral surface are thinner, parallel to each other, and without pronounced 
bends in the middle. The number of ribs is greater, and the intercostal 
cross-ribs are very fine . 

Concerning the difference between N. (Goniocythere) paracostata and 
N. (Goniocythere) minor seep. 209. 

The specimen figured by Christensen (1968a, pl. 23, fig. 12) under the 
name L. elegans shows a sculpture identical with that of N. (Goniocythere) 
paracostata . Christensen recorded the specimens from the 0resund Nos . 8, 
10, and 14 borings as L. elegans. After comparing his material, which has 
been placed at the present author's disposal, with more well-preserved 
material from other borings bis specimens must be referred partly to N. 
(Goniocythere) paracostata and partly to N. (Goniocythere) circumcostata. 

N. (Goniocythere) paracostata is identical with Lophocythere sp. 4037 
mentioned in Michelsen (1973a). 

Distribution. Denmark: The upper part of the 0. aspinata Zone and the 
lower part of the 0. danica Zone; Lower Sinemurian and lowest Upper 
Sinemurian. 

Nanacythere? bachi (Gramann, 1962) 
Pl. 20,figs. 315-319. 

1962: Lophodentina ? bachi Gramann, p. 194, text-fig. 2; pl. 2, figs. Sa-c. 
1968a: Lophodentina ? bach i Gramann - Christensen, pl. 23 , fig. 43. 

Material. 19 carapaces, 6 left valves, and 3 right valves in core samples 
from the B~rglum No. 1, 0resund Nos. 12 and 15 borings. 

Original diagnosis. "Kleine, annahernd trapezformige Ostracoden mit 
Merkmalen der Gattung Lophodentina Apostulescu 1959, deren Rippen­
Skulptur bogigen Verlauf zeigt und die Wolbung der Gebause stark iiber­
ragt" (Gramann, 1962, p. 194). 

Description. See Gramann, 1962, p. 194. 
Measurements (in mm). The specimens in sample No. 14 from B~rg­

lum No. 1 have been measured. The calculations for the carapaces of the 
adults are given below: 
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Length 
Height 

x 

0.289 
0.156 

0.006 
0.008 

V 

2.08 
5.13 

0 .R. 

0.28-0.30 
0.14-0 .17 

N 

9 
9 

One larva from the same sample has a length of 0.23 mm and a height 
of 0.13 mm. As the measurements of the holotype (see Gramann, 1962, p . 
195) are very near to those of the larva the holotype may possibly be a 
larva. 

Remarks. One specimen has features diverging from those of the holotype 
(see pl. 20, fig. 319). It differs in having several irregular intercostal cross­
ribs. As it is the only specimen found with such features it is (questionably) 
referred to this species. 

All the other specimens accord with the description and figures given by 
Gramann (1962). As mentioned above, these are larger than the holotype, 
but the holotype may be a larval form. 

Gramann (1962) referred his species to the genus Lophodentina Apo­
stolescu, 1959 with some uncertainty, since it is smaller than the other species 
referred to this genus. 

N. ? bachi has several characters congeneric with N. (G.) elegans, N. (G.) 
circumcostata and N. (G.) paracostata. The size, the shape and the main 
character of the sculpture are very similar. The features of the dorsal margins 
on N. ? bachi are as in the other three species. The inner lamella is broad and 
not narrow as shown for Lophodentina lacunosa Apostolescu (1959, text-figs. 
c-d). The muscle scar area seems to consist of a vertical row of spots. The 
binge is like that of N. elegans, but the teeth seem to be smooth, so it may 
be classified as lopbodont. However, in the three species mentioned above 
the teeth often seem smooth, probably due to corrosion of the surface. For 
these reasons the present species is with some doubt referred to the genus 
Nanacythere . 

Distribution. Denmark: The G. apostolescui - K. (K.) foveolata Subzone; 
Lower Pliensbachian. 

Germany: The U. jamesoni Zone to the T. ibex Zone; Lower Pliens­
bachian (Gramann, 1962). 

Nanacythere? sp. 4061 (Michelsen, 1970) 
Pl. 20, figs. 320-322; pl. 22, figs. 342-343. 

1970: Lophocythere ? No. 4061 Michelsen, p. 39, pl. XII, figs. 5a-b. 

Material. 3 left valves and 4 right valves in core samples from the Rpdby 
No. 1 boring. 
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Description. See Michelsen, 1970, p. 39. 
Remarks. Studies by means of the scanning electron microscope have 

shown a sculpture consisting of very low, fine ribs forming a pattern of 
polygons (often hexagons). The polygons are arranged in circular figures 
conforming to the outline of the valve. 

The flanges are very narrow. 
The hinge is not entomodont (see Michelsen, 1970, p. 39), but lophodont 

or merodont. It resembles the hinge of the genus Nanacythere, but the teeth 
appear not to be dentate. 

The muscle scars have not been observed. 
This species is probably a new one, but as only few specimens, without 

distinct features, are known it is described with open nomenclature. It is 
tentatively referred to the genus Nanacythere. 

Distribution. Denmark: The 0. aspinata Zone; uppermost Hettangian. 

Nanacythere sp. 4177 
Pl. 20, fig. 323. 

Material. 7 carapaces and 1 left valve in a core sample from the Vedsted 
No. 1 boring. 

Description. The carapace is subtriangular in lateral view. The nearly 
straight dorsal and ventral margins converge pronouncedly posteriorly. The 
anterior margin is broadly rounded and asymmetrically extended ventrally. 
The posterior end is acuminate. The lateral surface is most inflated in the 
ventral-posteroventral part. The external surface is smooth. 

Of the internal features only the hinge of the left valve is known. This 
is of the Nanacythere-type. 

Remarks. All the specimens are more or less deformed, but they seem 
to belong to a new species which cannot be mistaken for any known 
species. 

Although the surface is smooth this species may probably be classed with 
the subgenus N. (Nanacythere). 

Distribution. Denmark: The upper part of the 0. adenticulata - N . (N.) 
simplex Zone; Upper Pliensbachian (upper part). 

Nanacythere ? spp. 4069 and 4322 
Pl. 6, figs. 83 and 85. 

Remarks. Three specimens are the only representatives found of the two 
species. 

Nanacythere ? sp. 4069 may be closely related to the subgenus Nanacy­
there (Nanacythere) based on the sculpture and the outline in lateral view. 
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(Identical with Cytheropteron sp. 871 Christensen, 1968a, pl. 23 , fig . l 6) . 
Nanacythere ? sp. 4322 differs more from the genus. The valve is larger 

and the lateroventral part of the lateral surface is strongly inflated. The 
sculpture shows affinities to that of the subgenus Nanacythere (Goniocy­
there). 

Distribution. Denmark: Nanacythere? sp . 4069 is found in the P. reti­
culata Subzone; Upper Sinemurian (Lias Beta-la). - Nanacythere ? sp . 
4322 in the G. apostolescui - K. (K.) foveolata Subzone and the 0. aden­
ticulata - N. (N.) simplex Zone; Lower and Upper Pliensbachian. 

Genus Pleurifera Gramann, 1962 

T ype species. Procytheridea harpa Klingler & Neuweiler, 1959. 
Original diagnosis. "Langgestreckte Vertreter der Gattung Procytheridea, 

die <lurch geringere Gehausewi:ilbung vom Typus abweichen und sich im Bau 
von Schloss und Randzone der Gattung Pleurocythere Triebel 1951 beson­
ders nahern" (Gramann, 1962, p. 189). 

R emarks. Gramann (1962) referred the species Procytheridea harpa 
( = type species) and the subspecies P. harpa harpoidea Gramann, 1962 to 
this genus. The present author suggests that Procytheridea perplexa Klingler 
& Neuweiler, 1959 also be included in this genus. 

These species differ from other Liassic " Procytheridea"-species and 
from the genus Procytheridea in being elongated and less inflated, so that the 
lateral surfaces are only slightly convex in dorsal view. The sculpture is 
rather simple, consisting of longitudinal ribs without pronounced intercostal 
reticulation. 

Gramann (1962) describes the radial pore canals in P. harpa as straight 
with a lateral widening. In the material described below only two valves 
were transparent enough for examination of the radial pore canals. In none 
of these valves did the pore canals have a terminal widening. Even when 
clarified by means of silicone oil and studied at a magnification of X 1000 
the radial pore canals have been observed as simple and nearly straight. 

Stratigraphical range. Lower Jurassic (Lias Beta-2 to Lias Gamma-2). 

Pleurifera harpa (Klingler & Neuweiler, 1959) 
Pl. 21, figs. 339-341; pl. 24, figs. 378-380. 

1959: Procytheridea harpa Klingler & Neuweiler, p. 396, pl. 18, figs. 87, 91 - 92 and 
95-96. 

1962: Procytheridea harpa Klingler & Neuweiler - Klingler, p. 92, pl. 12, fig . 20. 
1962: Procytheridea (Pleurife ra) harpa (Klingler & Neuweiler) - Gramann , p. 189, 

pl. 1, fig. 6; text-fig. 1. 
1968a: Procytheridea harpa Klingler & Neuweiler - Christensen, pl. 23 , fi g. 36. 
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Material. 3 carapaces, 25 left valves, and 24 right valves in core samples 
from the B0rglum No. 1, 0resund Nos. 12 and 15 borings. 

Original diagnosis. "Eine Art der Gattung Procytheridea mit drei die Art 
characterisierenden Langsrippen, die von vorn unten schrag nach hinten oben 
ziehen. Gehause schmal, niedrig und lang gestreckt. Grosste Hohe im vor­
deren Viertel, Dorsalrand schwach nach hinten abfallend" (Klingler & Neu­
weiler, 1959, p. 396). 

Description. See Klingler & Neuweiler, 1959, p. 396. 
Measurements and statistics (in mm). The specimens in sample No. 1406 

from 0resund No. 12 are measured and show a division into three instars: 
A, A-1, and A-2. The statistical calculations for instar A (adults) are shown 
in the table below. 

x s V 0.R. 

Left valves (N = 5) 
Length 0.570 0.019 3.33 0.55-0.60 
Height 0.306 0.013 4.25 0.29- 0.32 
Right valves (N = 2j 
Length 0.585 0.021 3.59 0.57-0.60 
Height 0.275 0.007 2.55 0.27-0.28 

Remarks. The specimens studied are identical with Pleurifera harpa 
(Klingler & Neuweiler, 1959). They have been compared with the paratype 
deposited at "Gewerkschaft Brigitta", Hannover. The sizes of the present 
material are in accordance with the sizes of the specimens figured by Kling­
ler & Neuweiler (1959), but not with the greatest length and height given 
by them. 

In 1962 Gramann erected a new subspecies, P. harpa harpoidea, which 
differs by its "unregelmassigere, knotige Rippen". Christensen (1968a, p. 
58) mentioned an occurrence of this subspecies in the 0resund No. 12 bor­
ing without pointing out the sample where the occurrence was found and 
without figuring the subspecies. The present author does not find that any of 
the recorded specimens should be referred to this subspecies. In sample 
No. 1826 of the 0resund No. 15 boring one valve was found which in size 
and also partly in sculpture showed some resemblance to the subspecies, 
P. harpa harpoidea, but this valve is here regarded as lying within the varia­
tion of the instar A-2 of P. harpa. 

Distribution. Denmark: The lower and middle part of the G. apostolescui 
- K. (K.) foveolata Subzone; Lower Pliensbachian. 
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Northern Germany: The upper part of Lias Beta and the main part of 
Lias Gamma (Klingler & Neuweiler, 1959 and Klingler, 1962). 

Southern Germany: The U. jamesoni Zone and the lower part of the 
T. ibex Zone; Lias Gamma-I and 2 (Klingler, 1962). 

France: The U. jamesoni Zone; lowermost Pliensbachian (Viaud, 1963). 

Genus Progonoidea Gramann, 1962 

Type species. Procytheridea acuticostata Klingler & Neuweiler, 1959. 
Original diagnosis. "Arten mit den Merkmalen der Gattung Procythe­

ridea hinsichtlich des Schlossbaus, die jedoch im Habitus Vertretern der Gat­
tung Progonocythere Sylvester-Bradley 1948 ahneln" (Gramann, 1962, p. 
191). 

Remarks. Gramann (1962) referred two species to this genus: the type 
species and Procytheridea (Progonoidea) auleata. In the present paper Pro­
cytheridea reticulata Klingler & Neuweiler, 1959 is also incorporated, as it 
has a sculpture like P. auleata. At the time being these three species are 
the only known species belonging to this genus. 

Gramann (1962) placed Progonoidea as a subgenus under the genus 
Procytheridea. However, the species included in Progonoidea differ so much 
from other Liassic "Procytheridea"-species that it is reasonable to give this 
group the status of an independent genus (cf. pp. 160-162). 

Stratigraphical range. Lower Jurassic (Lias Beta). 

Progonoidea acuticostata (Klingler & Neuweiler, 1959) 
Pl. 23, fig. 358. 

1959: Procyth eridea acuticostata Klingler & Neuweiler, p . 391, pl. 17, figs. 75 and 
79-8 1. 

Material. 2 carapaces in cuttings samples from the Dansk Nords~ F-1 and 
K-1 borings. 

Original diagnosis and description. See Klingler & Neuweiler, 1959, p. 
391. 

Remarks. The only specimens found of this species are laterally com­
pressed, but well-preserved enough for identification. 

Distribution. Denmark: Uppermost (?) in the middle subzone of the 
0. danica Zone; Upper Sinemurian . 

Northern Germany: Lias Beta-2 (Klingler & Neuweiler, 1959). 
Southern Germany: Lias Beta-2 and lowest part of Lias Beta-3 (Klingler 

& Neuweiler, 1959). 
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Progonoidea auleata (Gramann, 1962) 
Pl. 24, figs. 381-382. 

1962: Procytheridea (Progonoidea) auleata Gramann, p. 191 , pl. 2, fi gs. 2-4. 

Material. 1 left valve in a cuttings sample from the NIZ)vling No. 1 boring. 
Original diagnosis. "Eine Art mit den Merkmalen von Procytheridea (Pro­

gonoidea) n.subgen., deren bogige Rippenskulptur gegen den Dorsalrand 
geoffnet ist" (Gramann, 1962, p. 191). 

Description. See Gramann, 1962, p. 191. 
Measurements. Length (0.58) mm and height 0.33 mm. 
Remarks. In the outline of the valve and in the character of the sculpture 

the present specimen agrees with the specimens figured by Gramann (1962). 
However, the size of the valve differs considerably. The measurements of 
the holotype are: length 0.39 mm and height 0.23 mm (Gramann, 1962, p. 
192). In spite of this difference it is decided to refer the specimen to P. 
auleata. 

Distribution. Denmark: Recorded from a cuttings sample within the se­
quence referred to the C. betzi - C. crassireticulata Zone (Lower Sine­
murian). 

Germany: The A . obtusum Zone and the 0. oxynotum Zone; Lias Beta­
lb and 2 (Gramann, 1962). 

Progonoidea reticulata (Klingler & Neuweiler, 1959) 
Pl. 23, figs. 359-363 ; pl. 24, figs. 383- 385. 

1959: Procytheridea reticula!a K lingler & Neuweiler , p . 378, pl. 14, figs. 19- 21 and 
23-25. 

1962: Procytheridea ret iculata Klingler & Neuweiler - Klingler, p. 82, pl. 12, fi g. 7. 
1965: Procytheridea reticulata Klingler & Neuweiler - Dreyer, p. 503 , pl. V, figs . 

2a-d . 
1968a: Procytheridea ret iculata Klinger & Neuweiler - Christensen, pl. 23 , fig. 14. 

Material. 21 carapaces, 19 left valves, and 27 right valves in core 
samples from the Fjerritslev No. 1, Gassum No. 1, and 0resund Nos. 9, 
10, and 14 borings. 

Original diagnosis. "Eine Art der Gattung Procytheridea mit einer weit­
maschigen groben Netzskulptur. Die groben Maschen sind auf der hinteren 
Schalenhalfte der rechten Klappen sechseckig, im vorderen mannigfaltig ge­
formt mit einem nach hinten oben offenen, V-formig gebogenen F eld, in 
<lessen Mitte eine von einer R ippe umgebene Vertiefung liegt" (Klingler & 
NeuweiJer, 1959, p. 378). 

Description. See Klingler & Neuweiler, 1959, p. 378 . 
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Supplementary description. The lateral surface of the males is dorsally 
distinctly concave while that of the females is slightly convex. The cardinal 
angles are only weakly marked. 

As written in the original description (Klingler & Neuweiler, 1959, p. 
379) the sculpture mainly consists of a strong hexagonal pattern. In the 
present material a few well-preserved specimens show an intercostal orna­
mentation of fine pits. Only the flanges and a narrow zone at the dorsal 
margin are smooth. In a few samples (e.g. sample No. 42 from Gassum 
No. 1) the ribs making up the hexagonal pattern are less strong and the 
hollows formed by them seem more narrow. 

The outlines of the larvae agree with the description of the adults. The 
dorsal part of the lateral surface is flat to slightly concave. The reticulation 
is less distinct but of the same configuration. 

Measurements (in mm). Only from sample No. 42 of Gassum No. 1 has 
material been obtained sufficiently well-preserved for measuring. Below are 
shown the statistical calculations for the left valves (and carapaces) of the 
females. None of the valves of the males are entire. 

Females, left valve (N=8) 

Length 
Height 

x 

0.578 
0 .3 48 

0.017 
0 .020 

V 

2.94 
5.75 

0.R. 

0.56-0.60 
0.32-0.38 

Remarks. The present specimens are like the holotype; also the specimens 
differing in sculpture (Gassum No. 1, sample No. 42) have been compared 
and agree with the paratypes deposited at "Gewerkschaft Brigitta", Han­
nover. 

The measurements given above show that the present specimens are smaller 
than those of Klingler & Neuweiler (1959); however, specimens found in 
cuttings samples from 0rslev No. 1 are larger (cf. pl. 23, figs. 361-362, 
and pl. 24, figs. 383-385). 

A few specimens recorded from the 0resund borings show a differing 
sculpture (see the larva on pl. 23, fig. 360). These are tentatively referred 
to P. reticulata on the basis of the main features of the sculpture and on 
their contemporaneity with the typical specimens. 

The present author supposes this species is identical with Ostracode (153) 
Wicher (1938, p. 27, figs. 6-8). Unfortunately, Wicher gives no description, 
so that the two cannot be regarded as definitely synonymous. 

Distribution. Denmark: The P. reticulata Subzone; lowermost Upper Si­
nemurian (Lias Beta-la) . 
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North Germany: Lias Beta-la (Klingler & Neuweiler, 1959 and Dreyer, 
1965). 

lndet. gen. sp. 4353 
Pl. 23, figs. 364-365a-b. 

Material. 1 left valve and 6 right valves in core samples from the 0resund 
No. 11 boring. 

Description. The dorsal margin is slightly convex in the right valve and 
concave in the left. Both cardinal angles are distinct. The anterior margin 
is broadly rounded and nearly symmetrical. The posterior margin of the 
right valve is more narrowly rounded, but not acuminate. The ventral mar­
gin is unknown. Of the marginal flanges the anterior one is moderately 
broad. The lateral surface appears to be evenly inflated. 

The hinge is merodont, with small, finely dentate terminal elevations and 
a straight, crenulate median groove, emphasized by a dorsal ridge, in the 
right valve. 

The muscle scar area has a vertical row of four spots. 
The marginal zone is only poorly known. The duplicature is moderately 

broad. The inner margin and the line of concrescence coincide. Radial pore 
canals were not clearly observed. 

The sculpture consists of a few high sharp ribs. Conforming to the anterior 
margin and the ventral one there is a strong, high rib. Another rib occurs 
dorsally to the ventral part of this rib . From the area opposite to the 
muscle scars to the area at the posterior cardinal angle there is a short 
rib, which at its posterior end bends dorsally to the dorsal margin and fol­
lows this a short distance. All these ribs are connected at the posterior end 
by an irregular system of finer ribs . Short cross-ribs and small tubercles 
may occur. 

Remarks. Except for three small fragments all the valves found are from 
larvae, and all are more or less fragmentary. Therefore it has not been pos­
sible to describe the entire shell in a satisfactory way. 

These valves represent a new species, but as they are poorly preserved 
(broken) and as they cannot even be referred to any known genus they 
are here left under open nomenclature. 

Indet. gen. sp. 4353 resembles in some respects the genus Wicherella Lord, 
1972a, but the only species known from this genus, W. semiora Lord, 1972, 
has a broader inner lamella, narrower flange, and more rounded ribs. 

Indet. gen. sp. 4353 is here regarded as belonging to the subfamily Proto­
cytherinae. 

Distribution. Denmark: The lower part of the middle subzone of the 0 . 
danica Zone; Upper Sinemurian. 
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Family Trachyleberididae Sylvester-Bradley, 1948 
Genus Trachycythere Triebel & Klingler, 1959 

Type species. Trachycythere tubulosa Triebel & Klingler, 1959. 
Original diagnosis. "Gehause mittelgross, unregelmass ig vierseitig. Linke 

Klappe wenig grosser als die rechte, nur an den Enden des Dorsalrandes 
iiberstehend. Vorderrand breit gerundet, Hinterrand schmaler gerundet oder 
stumpf gewinkelt. Linke Klappe mit einer ± deutlicher Aufwolbung iiber 
den vorderen Schlossende; grosste Hohe nahe dern Vorderende. Ventral­
rand leicht konvex. 

Beide Klappen tragen aussen eine deutliche Augenschwiele, innen eine 
schliisselforrnige, flache Augengrube. · Oberflache des Gehauses mit auffalli­
gen, hohlen, rohren- bis warzenforrnigen Ausstiilpungen, die im Gipfel von 
je einem siebartigen Porenkanal durchsetzt werden. Sie bilden drei z. T. 
etwas unregelmassige Reihen. Die obere Reihe beginnt unterhalb der Au­
genschwiele und nahert sich hinter der Schalenmitte dem Dorsalrand. Die 
zweite, subventrale Reihe liegt unterhalb der Mittellinie, die dritte an der 
Grenze von Lateral- und Ventralflache. Der grossere Teil der Lateralflache 
bleibt frei von solchen auffalligen Ausstiilpungen der Schalenwand, kann 
aber - wie auch die Ventralflache - kleinere, gleichfalls porentragende 
W arzen tragen. 

Verschmelzungszone massig breit, Innenrand und Verschmelzungslinie fal­
len zusammen und laufen dem Aussenrand annahernd parallel. Marginale 
Porenkanale nicht zahlreich, gerade, unverzweigt. Sie miioden samtlich in 
kleinen Warzen, die auf der ausseren Schalenflache in der Nahe des Raode3 
stehen. Am oberen Vorderrand kann ein verkiirzter, submarginaler Kanai 
auftreten. Beide Klappen tragen eine blattartige diinne Aussenleiste. 

Schloss dreiteilig, rechts mit endsfandigen, gekerbten Zahnplatten und ei­
ner schmalen, fein gekerbten Mittelfurch" (Triebel & Klingler, 1959, p. 
343). 

Stratigraphical range. Lower Jurassic (and Upper Triassic ?). 

Trachycythere angusta Herrig, 1969 
Pl. 23, figs. 366-367. 

1969b: Trachycylhere angus/a Herrig, p. 1078, pl. II, figs. 5- 9; text-figs. 4-5. 

Material. l left valve and 3 right valves in a core sample from the 0re­
sund No. 3 boring. 

Original diagnosis. "Eine Trachycythere, bei der DR und VeR nahezu 
parallel sind. Die Kl-Oberflache ist rnit grossen, halbkugelformigen, dicht 
bestachelten Warzen in der dorsalen und ventralen Kl-Halfte besetzt, 
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dazwischen retikuliert. In der hinteren Kl-Halite ist das Netzwerk kraftiger 
als in der vorderen. In den Kreuzungspunkten der Netzleisten erheben sich 
kleine Warzen (Miindungen von Flachenstandigen Porenkanalen). Die Rand­
stacheln stehen arn VoR sparlich und sind schwach" (Herrig, 1969b, p. 
1078). 

Description. See Herrig, 1969b, p. 1078. 
Remarks. On the basis of the drawing, the present author believes that 

the specimen figured as T. tubulosa seratina by Christensen (1968a, pl. 23, 
fig. 63) belongs to T. angusta. Only this species and T. tubulosa tubulosa 
are found in the samples from 0resund No. 3 treated in the present paper 
(cf. pl. 23, figs. 366-367 and 370). 

Distribution. Denmark: The middle part of the 0. adenticulata - N. (N.) 
simplex Zone; Upper Pliensbachian. 

Northeast Germany: Lias Delta-2 (Herrig, 1969b). 

Trachycythere horrida Triebel & Klingler, 1959 
Pl. 23, fig. 3 72. 

1959: Trachycythere horrida Triebel & Klingler, p. 347, pl. 9, figs . 34a-c. 
1962: Trachycythere horrida Triebel & Klingler - Klingler, pl. 13, fig. 24. 

Material. 1 left valve and 1 right valve (both as fragments) m core 
samples from the B~rglum No. l and 0resund No. 12 borings. 

Original diagnosis. "Eine Trachycythere mit retikulierter Oberflache und 
rohrenformigen Fortsatzen, die etwa doppelt so lang wie breit sind" (Triebel 
& Klinger, 1959 p. 347). 

Description. See Triebel & Klingler, 1959, p. 347. 
Distribution. Denmark: The G. apostolescui - K. (K.) foveolata Subzone; 

Lower Pliensbachian. 
North Germany: Lower part of Lias Gamma (Triebel & Klingler, 1959). 

Trachycythere tubulosa tubulosa Triebel & Klingler, 1959 
Pl. 23, figs. 368-371; pl. 25 , figs. 386-387. 

1937: Cythere n.sp. 1 Bartenstein & Brand, pl. 7, fig. 6. 
1938: Ostracode (543) Wicher, pl. 22, fig. 9. 
1959: Trachycythere tubulosa tubulosa Triebel & Klingler, p. 344, pl. 7, figs. 22-26; 

pl. 8, figs. 27-29; pl. 12, fig. 62. 
1962: Trachycythere tubulosa tubulosa Triebel & Klingler - Klingler, p. 98, pl. 13 , 

fig. 36. 

Material. 12 left valves and 13 right valves from core samples of the Fjer­
ritslev No. 1, Flyvbjerg No. 1, and 0resund No. 3 borings. 
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Original diagnosis. (Of T . tubulosa) "Eine Trachycythere mit rohrenfor­
migen seitlichen Fortsatzen, die etwa so lang wie breit sind". - (Of T . tubu­
losa tubulosa) "Eine Unterart von T. tubulosa mit deutlich retikulierten, 
nicht bestachelten Lateralflachen" (Triebel & Klingler, 1959, p . 344) . 

Description. See Triebel & Klingler, 1959, p. 344. 
Remarks. Christensen mentioned T. tubulosa seratina (cf. Larsen et al . 

1968, p. 58 , pls . 4 and 23) as the only species of Trachycythere in 0re­
sund No. 3. According to the present investigation the specimens from 0re­
sund No. 3 must be referred to T . angusta and T. tubulosa tubulosa (cf. pl. 
23 , figs. 366-367 and 370). 

Distribution. Denmark: Upper part of the 0. adenticulata - N. (N.) 
simplex Zone ; Upper Pliensbachian. 

Germany: Lias Delta-la (Triebel & Klingler, 1959 and Klingler, 1962) . 
France: The V . jamesoni Zone to A. margaritatus Zone; Pliensbachian 

and lower part of Domerian (Oertli & Grosdidier, 1961 and Viaud, 1963). 

Trachycythere tubulosa seratina Triebel & Klingler, 1959 
Pl. 25 , figs . 388-390. 

1959: Trachycythere tubulosa seratina Triebel & Klingler, p. 346, pl. 9, figs. 30- 33. 
1962: Trachycythere tubulosa seratina Triebel & Klingler - Klingler, pl. 14, fig. 40. 
19696: Trachycythere tubulosa seratina Triebel & Klingler - Herrig, pl. II, fi gs. 2-4. 

Material . 5 left valves and 3 right valves in core samples from the Fjer­
ritslev No. 1 and Vedsted No. 1 borings. 

Original diagnosis. "Eine Unterart von T . tubulosa mit folgenden Beson­
derheiten: Lateralflachen zwischen den Tubenreihen nicht deutlich retikuliert, 
aber mit zerstreut stehenden, porentragenden Warzchen besetzt, die von fei­
nen Stacheln umgeben sind" (Triebel & Klingler, 1959, p. 346). 

Description. See Triebel & Klingler, 1959, p. 346. 
Remarks. Concerning the Trachycythere-species recorded from 0resund 

No. 3 see pp. 221 and 222. 
Distribution. Denmark: Upper part of the 0. adenticulata - N. (N. ) 

simplex Zone; Upper Pliensbachian. 
Germany: Upper part of the A. margaritatus Zone and the P. spinatum 

Zone; Lias Delta-lb and 2 (Triebel & Klingler, 1959 and Klingler, 1962). 

Suborder Metacopina Sylvester-Bradley, 1961 
Superfamily Healdiacea Harlton, 1933 
Family Healdiidae Harlton, 1933 
Genus Ogmoconcha Triebel, 1941 

Type species. Ogmoconcha contractula Triebel, 1941 
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Original diagnosis. "Eine Gattung der Healdiidae mit folgenden Beson­
derheiten: Gehause dickschalig, eiformig, in der Regel mit Randzahnchen 
besetzt; ohne auffallige Abdachung am hinteren Teil des Rtichenrandes und 
ohne Vertikalkante am hinteren Teil des Gehauses. Die linke Klappe iiber­
ragt die rechte ringsum. Schlossfurche der linken und Schlossrand der rech­
ten Klappe fein quergerieft. Freier Schalenrand links mit einer Rinne, in die 
sich der scharfe Rand der rechten Klappe legt" (Triebel, 1941, p. 478). 

Remarks. The genus Ogmoconcha was erected in 1941 by Triebel who 
described it very carefully. Since then, from time to time it has been regarded 
as a junior synonym of the genus Hungarella Mehes, 1911 (type species: 
Bairdia? problematica Mehes, 1911). This latter genus is poorly described, 
so a comparison and possible identification with Ogmoconcha cannot be made 
on a satisfactory basis. Furthermore, the genotype of Hungarella is now lost 
(cf. Kozur, 1970). Many authors have discussed the problem concerning this 
genus. Pietrzenuk (1961), Bizon & Oertli (1961), Oertli & Grosdidier 
(1961), and Griindel (1970) have used the name Hungarella. Lord 
(1972b) treated the problem very thoroughly and concludes "that until the 
possible synonymy between Ogmoconcha and Hungarella is proved or dis­
proved it is preferable to use the name Ogmoconcha for Liassic species 
congeneric with Ogmoconcha contractula Triebel, 1941, the type species of 
that genus". In his treatment of the same subject Malz (1971) used the 
same argument. The present author follows this practice so as not to in­
crease the confusion. 

The pattern of the muscle scars has been used as a generic character 
(cf. Griindel, 1964a), but later on he showed the occurrence of infra­
specific variation (Griindel, 1968b and 1970). Kozur (1970) also used the 
features of the muscle scars as an argument in referring the genus Ogmo­
conchella to Hungarella. 

In his treatment and separation of the genera Ogmoconcha Triebel, 
1941, Ogmoconchella Griindel, 1964, Pseudohealdia Griindel, 1964 and Le­
dahia Griindel, 1964, Malz (1971) also took into account the character of 
the hinge (see also p. 232). In accordance with this, in the present paper the 
genus Ogmoconcha is regarded as characterized by a muscle scar area con­
sisting of six or more large spots surrounded by twelve or more smaller 
spots. The area and the size of the spots can be less differentiated (cf. 
Griindel, 1970). The pattern is intermediate between that of Healdia 
Roundy, 1926 and Ogmoconchella Griindel, 1964. In the larvae of Ogmo­
concha the muscle scar area and the number of spots are reduced (cf. Griin­
del, 1968b). In the smallest larvae the pattern is very much like the muscle 
scars of Pseudohealdia. The hinge is finely crenulate with distinct terminal 
widenings. The greatest height of the shell occurs medianly or anteriorly. 
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The external surface of the shell is smooth; small spines may occur on the 
posterior and anterior margins. 

Sexual dimorphism is questionably observed (see 0. amalthei amalthei, 
text-fig. 3 7). 

The growth factor in a few species is calculated as 1.19-1.21. A weak 
positive allometry seems to occur (see text-fig. 37). 

Stratigraphical range. Upper Triassic and Lower Jurassic (Hettangian to 
Domerian, or lowest Toarcian). 

The amalthei!contractula-group 

This group of 0gmoconcha-species is characterized by a subtriangular out­
line in lateral view and by having the greatest height anteriorly to the 
mid-point. The genotype 0. contractula Triebel, 1941 has an oval outline in 
posterior view, and the posterior and anterior ends are nearly equal i11 
height. In 0. amalthei (Quenstedt, 1858), redescribed by Triebel (1950b), 
the outline in posterior view is triangular and the height of the anterior 
end is greater than the height of the posterior one. 

Dreyer (1965) describes four subspecies of 0. amalthei. 0. amalthei ro­
tunda has rounded outlines and differs from 0. contractula in the convex 
lateral faces. 0. a. circumvallata is characterized by a cushion-like inflation 
along the margin. 0. a. intercedens is an intermediate form between 0. a. 
amalthei and 0. a. circumvallata. 

The present material includes representatives of this group. Typical speci­
mens of 0. contractula, 0. a. amalthei, and 0. a. circumvallata, 0. a. in­
tercedens, and 0. a. rotunda are found. Intermediate forms between the two 
first-named species have added complexities to determinations based on the 
literature and on type material kindly placed at the disposal of the author 
by Heinz Malz (Frankfurt a.M.). The material from the Danish Embay­
ment includes specimens with characters specific to both 0. a. amalthei 
and 0. contractula. Here all specimens with a triangular or subtriangular 
outline in posterior view have been judged as belonging to 0. a. amalthei, 
though no edge was observed and the height of both ends was equal. 
Dreyer (1965, pl. I, fig. 20) also refers to this species specimens with a 
nearly oval cross-section and with only weakly marked edges. Only speci­
mens having the specific characters of the original description are deter­
mined as 0. contractula in this paper. 

Rather few specimens are determined with certainty as 0. a. circumvallata 
or as 0. a. intercedens. Representatives of the closely related species 0. 
dentata (Issler, 1908), and 0. klingleri Malz, 1971 are not found either. 
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Ogmoconcha amalthei amalthei ( Quenstedt, 185 8) 
Pl. 25 , figs. 391-394; pl. 26, figs. 397-399. Text-fig. 37. 

1950b: Ogmoconcha amalth ei (Quenstedt) - Triebel, p. 118, pl. 1, figs . 1- 5; pl. 2, figs . 
13- 17 . 

1959: "Ogmoconcha" amalthei (Quenstedt) - Apostolescu , p. 805, pl. I , figs. 12-13. 
1965: Ogmoconcha amalthei amalthei (Qunstedt) - Dreyer, p. 497, pl. I , figs. 2a-e. 
1967: Ogmoconcha amalhei (Quenstedt) - Donze, p. 74, pl. I, figs . 9-12. 
?l968a: Ogmoconcha contractula Triebel - Christensen, pl. 23 , fig . 50 (non 0. con­

tractula Triebel, 1941). 

Material. 290 carapaces, 329 left valves, and 396 right valves in core 
samples from the B~rglum No. 1, Fjerritslev No. 1, Flyvbjerg No. 1, Gassum 
No. 1, Haldager No. 1, and 0resund Nos. 3, 12, and 15 borings. 

Original diagnosis. "Eine Art mit den Merkmalen der Gattung Ogmo­
concha und folgenden Besonderheiten: Gehause gerundet dreiseitig. Dorsal­
rand stark und schief gewi::ilbt, gri::isste Hi::ihe vor der Mitte. Zwischen Lateral­
und Ventralflache eine abgestumpfte Kante. Seiten-Umriss in Riicken- und 
Bauchansicht im mittleren Drittel abgeflacht oder leicht eingezogen" (Trie­
bel, 1950b,p.118). 

Description. See Triebel, 1950b, p. 118. 
Measurements (in mm). The specimens m samples Nos. 18 and 19 

from Flyvbjerg No. 1 have been measured. Text-fig. 37 shows relations 
between lengths and heights of the specimens from sample No. 19. Un­
fortunately the numbers of adults (A) and of specimens in the instar A-1 
are small. The scattergram shows a weak positive allometry for the left 
valve, as in 0. aspinata (cf. Michelsen, 1970, p. 45, text-fig. 6). In the 
smallest instars (A-5, A-4, A- 3, and A-2) the group of points seems 
to be distributed in two sections in each instar. A dimorphism such as that 
of 0. aspina!a (cf. Michelsen , 1970, p. 45) may occur in 0. a. amalthei, 
too. 

The growth factor is calculated as 1.19-1. 21. 
Remarks. Triebel (1950b) reexamined and redescribed this species very 

carefully and in much detail. 
Issler (1908, pl. VII, fig. 338) erroneously figured a specimen under 

the name Bairdia amalthei Quenstedt. His specimen has a drop-shaped out­
line in dorsal view and probably belongs to 0. aspinata. The specimen 
figured by Griindel (1970, pl. I, figs. 1-2) has an outline in lateral view 
resembling 0. contractula. Christensen (1968a, pl. 23, figs. 44 and 50) 
gives drawings of 0. conlractula (fig. 44) and 0. amalthei (fig. 50). The 
outlines figured in his drawings and the present author's knowledge of the 
fauna in the 0resund borings suggest that the specimen in fig. 50 is an 
0. contractula and fig. 44 an 0 . a amalthei. 
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Text-fig. 37. Scattergram showing relations between numbers, lengths and heights for 
Ogmoconcha amalthei amalthei (Quenstedt, 1858). Sample No. 19 from the Flyv­
bjerg No. 1 boring. 

The specimen figured as 0. contractula by Klingler (1962, pl. 13, fig. 
28) is probably an 0. amalthei, and for this reason the stratigraphical 
range given by him will not be used here. 

The present material includes a few specimens which some other authors 
perhaps would refer to either 0. contractula or 0 . a rotunda Dreyer, 1965. 
The very extensive fauna of the Flyvbjerg No. 1 boring includes a few 
specimens with a high posterior end and a very weakly marked or non­
existent edge between the lateral surface and the ventral surface. Such 
specimens also occur in the fauna of Gassum No. 1. Because of the oc­
currence of transitional forms in these borings all of these specimens have 
been referred to 0. a amalthei. On the other hand the material of the 
0resund No. 3 boring has been rather easy to distribute into the two 
species. 

Distribution. Denmark: Common in the G. apostolescui - K. (K.) fo­
veolata Subzone and the 0. adenticulata - N. (N.) simplex Zone; Lower 
and Upper Pliensbachian. 

Southern Germany: Lias Delta (Triebel, 1950b). 
Northern Germany: Domerian (Dreyer, 1965). 
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France: The E. raricostatum Zone to the P. spinatum Zone; Upper 
Lotharingian, Pliensbachian and Domerian (Apostolescu, 1959, Bizon & 
Oertli, 1961, Oertli & Grosdidier, 1961, Viaud, 1963, and Donze, 1967). 

Ogmoconcha amalthei circumval/ata Dreyer, 1965 
Pl. 25, fig. 396; pl. 26, figs. 400-402. 

? 1962: Ostracod Nr. 13 Klingler, p. 99 , pl. 13, fig. 33. 
1965: Ogmoconcha amalthei circumvallata Dreyer, p. 499, pl. I, fig. 4; pl. II, 

figs. 1-5. 
1968a: Ostracod Nr. 1 Klingler - Christensen, pl. 23, fig. 55 (non Ostracod Nr. 1 

Klingler, 1962). 

Material. 4 carapaces, 4 left valves, and 4 right valves in core samples 
from the Flyvbjerg No. 1, Gassum No. 1, and 0resund No. 3 borings. 

Original diagnosis. "Eine Unterart von Ogmoconcha amalthei mit fol­
genden Besonderheiten: Die Ventralkante wird durch einen Wulst verstarkt 
und ist dadurch besonders markant. Entlang dem Vorder-, Dorsal- und 
Hinterrand zieht sich ebenfalls ein mehr oder weniger breiter Wulst. Die 
Lateralflachen sind meist mit regellos verteilten Gri.ibchen bedeckt" (Dreyer, 
1965, p. 499). 

Description. See Dreyer, 1965, p. 499. 
Remarks. All specimens have a strong cushion-like inflation ventrally. 

Along the dorsal, posterior and anterior margins more or less continuous 
inflations are also found. Although there is no distinct separation between 
0 . a. intercedens and 0. a. circumvallata (cf. Dreyer, 1965) the present 
material is considered to belong to the latter. 

Hungarella circumtexta Viaud (1963, pl. IV, figs. 108-111) is probably 
identical with this species. As his paper has never been published the name 
given by him is a nomen nudum. 

Distribution. Denmark: Upper part of the 0. adenticulata - N. (N.) 
simplex Zone; Upper Pliensbachian. 

Northern Germany: Lower Domerian (Dreyer, 1965). 
Southern Germany: Uppermost Lias Gamma and Lias Delta (Klingler, 

1962). 

Ogmoconcha amalthei intercedens Dreyer, 1965 
Pl. 26, figs. 403-405. 

1965: Ogmoconcha amalth ei intercedens Dreyer, p. 498, pl. I , fig. 3; pl. III, figs. 1-2. 
1971: Ogmoconcha intercede11s Dreyer - Matz, pl. 4, fig. 16. 

Material. 3 carapaces in cuttings samples from the Dansk Nords0 J-1 
and R0nde No. 1 borings. 
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Original diagnosis. "Eine Unterart von Ogmoconcha amalthei mit fol­
genden Besonderheiten: Die zwischen Lateral- und Ventralflache ausge­
bildete Kante ist scharf, nicht abgestumpft. Der Dorsalrand der L ist im 
Bereich seiner starksten Wolbung wulstartig verdickt" (Dreyer, 1965, 
p. 498). 

Description. See Dreyer, 1965, p. 498. 
Remarks. 0. amalthei intercedens is supposedly identical with Ostracod 

Nr. 1 Klingler (1962, p. 103) as stated by Dreyer (1965, p. 498). How­
ever, Malz (1971, p. 440) regards Ostracod Nr. 1 Klingler as synonymous 
with Ogmoconcha klingleri Malz (1971, p. 440), as he has studied material 
"das aus dem gleichen stratigraphischen Bereich stammt wie die Klingler­
'schen Stucke von "Ostr. Nr. 1"". The latter species is smaller than 0. a. 
intercedens, but does not seem to differ clearly from that species. Malz (1971) 
describes the contact groove in the middle hinge of 0. klingleri as havlng 
twice the breadth of that in 0 . a. intercedens. Unfortunately this character 
cannot be used on the present carapaces. 

The present specimens are for these reasons referred to 0. a. intercedens. 
Distribution. Denmark: In the middle (?) of the 0. adenticulata - N . 

(N.) simplex Zone; Upper Pliensbachian. 
Northern Germany: Lower Domerian (Dreyer, 1965). 

Ogmoconcha amalthei rotunda Dreyer, 1965 
Pl. 27, figs. 406-408. 

1965: Ogmoconcha amalthei rotunda Dreyer, p. 500, pl. .I, figs. la-e. 

Material. 2 carapaces in cuttings samples from the Dansk Nords!ll J-1 
boring. 

Original diagnosis. "Eine Unterart von Ogmoconcha amalthei mit folgen­
den Besonderheiten: Die bei der Nominatart ausgebildete Kante zwischen 
Lateral- und Ventralflache fehlt oder ist nur an der R leicht angedeutet" 
(Dreyer, 1965, p. 500). 

Description. See Dreyer, 1965, p. 500. 
Distribution. Denmark: Uppermost (?) in the G. apostolescui - K . (K.) 

foveolata Subzone; Lower Pliensbachian. 
Northern Germany: Upper Lotharingian to Domerian (Dreyer, 1965). 

Omoconcha amalthei form A 
Pl. 27, figs. 409-413; pl. 28, figs. 417-418. 

Material. 20 carapaces in cuttings samples from the Dansk Nords!ll F-1, 
J-1, and K-1 borings. 
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Description. The outline in lateral view is sub triangular with the greatest 
height just anterior to the mid-point. In dorsal view the outline is oval 
with tapering ends and distinctly swollen margins. A concavity in the middle 
of the lateral surface is characteristic in dorsal view. In posterior view the 
outline is rounded triangular, with a sharp bend between the ventral and 
lateral surfaces, but without a swollen rim. The greatest breadth is found 
ventrally. 

The ventral margin in the right valve is straight, and convex in the left 
valve. The dorsal margin is convex with a distinct bend anterior to the 
mld-point. The anterior and posterior margins in the left valve are acumi­
nate, with the maximum extension a little below the mid-point. In the right 
valve these margins are rounded. In both valves the middle section of the 
anterior and posterior margins is swollen. None of the other marginal zones 
are swollen. 

The internal features are unknown. 
The external surface is smooth. 
Remarks. This form, which may be a new subspecies, is close to 0. amal­

thei amalthei. It has the characteristic triangular outline in lateral view and 
the concavity on the lateral surface. It differs from 0. a. amalthei mainly in 
the acuminate extension of the anterior and posterior margins and by the 
swollen marginal zones. A few specimens of a transitional form occur (cf. 

pl. 27, figs. 412-413 and pl. 28, fig. 417). A thorough study of the mor­
phological variation and a statistical treatment cannot be made on the pre­
sent material. 

The characteristic outline in lateral view of 0. amalthei form A is like­
that of 0 . hagenowi, but the latter species does not have concavities on the 
lateral surfaces and swollen marginal zones posteriorly and anteriorly. 

Distribution. Denmark: The G. apostolescui - K. (K.) foveolata Sub­
zone; Lower Pliensbachian. 

0gmoconcha contractula Triebel, 1941 
Pl. 25, fig. 395; pl. 28, figs . 414-416; pl. 29, figs. 426-427. 

1941: Ogmoconcha contractula Triebel, p. 378, pl. 14, figs. 156-160. 
1959: "Ogmoconcha" contractula Triebel - Apostolescu, p. 804, pl. I, fig. 14. 
1967: Ogmoconcha contractula Triebel - Donze, p. 75, pl. I , figs . 13-15. 

? 1968a: Ogmoconcha amalthei (Quenstedt) - Christensen, pl. 23, fig . 44 (non 0 . 
amalthei (Quenstedt, 1858)). 

? 1969a: Ogmoconcha contractula Triebel - Herrig, pl. I, fig. 5. 
1969b: Ogmoconcha contractula Triebel - Herrig, p. I 073 , pl. I , figs . 1-2. 
1971: Ogm oconcha contractula Triebel - Malz, pl. 1, fig. 2; pl. 2, figs. 7-8; pl. 3, 

fig. 9. 
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Material. 19 carapaces, 28 left valves and 15 right valves in core samples 
from the B!l)rglum No. 1, Haldager No. 1, and 0resund No. 3 borings. 

Original diagnosis. "Eine Art der Gattung Ogmoconcha mit folgenden 
Besonderheiten: Klappen mit sehr feinen Randzahnchen besetzt; Lateral­
flachen iiber den Schliessmuskel-Ansatzen schwach eingezogen, so dass in 
Riickenansicht die seitliche Umrisslinie des Gehauses etwas konkav cr­
scheint" (Triebel, 1941 , p. 379). 

Description. See Triebel, 1941, p. 379. 
Remarks. The problems regarding the determination of this species are 

mentioned above (pp. 224 and 226) where remarks are also made regarding 
the figures given by Christensen (1968a, pl. 23 , figs. 44 and 50) and by 
Klingler (1962, pl. 13, fig. 28). 

Distribution. Denmark: The 0 . adenticulata - N. (N .) simplex Zone; 
Upper Pliensbachian. 

Germany: Lias Delta (Triebel, 1941). 
France: The T. ibex Zone to the P. spinatum Zone ; Pliensbachian and 

Domerian (Viaud, 1963 and Donze, 1967). 

Ogmoconcha hagenowi Drexler, 1958 
Pl. 28 , figs. 419-425; pl. 29, figs. 428-430. 

1952: Bairdia sp. (9) Usbeck, p. 406, pl. 19, fig. 68. 
1958: Ogmoconcha lwge11owi Drexler, p. 508, pl. 21 , figs. 8a- f; pl. 26, figs. 1- 2. 
1959: Ostracoda A Apostolescu, p. 816, pl. I, figs. 9- 11. 
1962: Ogmoconcha hagenowi Drexler - Klingler, p. 80, pl. 12, fig. 4. 
1967: Ogmoconcha hagenowi Drexler - Donze, p. 75 , pl. I , fig . 20. 
1970: Hungarella hagenowi (Drexler) - Gri.indel, p. 53 , pl. I, figs. 3-4 ; text-figs. 16- 17. 
1971: Ogmoconcha hagenowi Drexler - Malz, pl. 4, figs. 17a-b. 
1971: Ogmoconcha hagenowi Drexler - Lord, p. 661 , pl. 123 , fi gs. 14-16. 
1972: Ogmoconcha hagenowi Drexler - Urlicbs, p. 690, pl. 4, fig . 1. 

Material. 212 carapaces, 16 left valves, and 15 right valves in core 
samples from the Gassum No. 1, Horsens No. 1, and Vinding No. 1 bor;ngs. 

Original diagnosis. "Eine Art der Gattung Ogmoconcha mit folgende Be­
sonderheiten: Gehause dreiseitig gerundet, dickschalig, grosste Hohe vor der 
Mitte. Ohne eingezogene Lateralflachen und ohne abgestumpfte Kante 
zwischen Lateral- und Ventralflache" (Drexler, 1958, p. 509). 

Description. See Drexler, 1958, p. 509. 
Measurements and statistics (in mm). The specimens from sample No. 3 

(Horsens No. 1) and sample No. 42 (Vinding No. 1) have been measured. 
Statistical calculations for the carapaces of the adults from sample No. 3 
(Horsens No. 1) are given in the table below: 
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Length 
Height 

x 

0.625 
0.465 

0.016 
0.014 

V 

2.56 
3.01 

O.R. 

0.61-0.66 
0.44-0.50 

N 

11 
11 

Drexler (1958, pp. 527-533) gives a very thorough statistical treatment 
of 0. hagenowi. Her treatment shows a large variation in the size of the 
shell. The present material falls within this variation, but the means are 
smaller than those of the German material. 

The growth factor is estimated to about 1.20. 
Remarks. The present specimens show variation from a form with round­

ed posterior and anterior ends to a form with acute ends (cf. pl. 28). The 
latter form is represented by three specimens only (Horsens No. 1, sample 
No. 3), whilst the rounded form is the dominant one (see also Donze, 
1967, pl. I, fig. 20). 

The larvae are more elongated than the adult and the point of greatest 
height occurs more anteriorly. 

A comparison with the type material deposited with H. J. Oertli (Pau) 
has demonstrated that Ostracod A Apostolescu, 1959 is identical with the 
present 0. hagenowi. 

Distribution. Denmark: The 0. aspinata Zone and the C. betzi - C. 
crassireticulata Zone; upper part of Hettangian and Lower Sinemurian. 

Germany: Lias Alpha to Beta-2 (Drexler, 1958 and Klingler, 1962). 
France: Uppermost Hettangian to lower Upper Sinemurian (Apostolescu, 

1959 and Donze, 1967). 
England: The S. angulata Zone to the A. bucklandi Zone; uppermost 

Hettangian and lowest Lower Sinemurian (Lord, 1971). 
Austria: The specimens determined by Urlichs (1972) are recorded from 

the "Kossener Schichten" ; Norian-Rhaetian. 

Genus Ogmoconchella Grtindel, 1964 

Type species. Healdia aspinata Drexler, 1958. 
Original diagnosis. Not given by Grtindel (1964a), who refers to the 

type species: Healdia aspinata Drexler, 1958. 
Diagnosis ( emend.). A genus of the family Healdiidae characterized by: 

A rather solid shell with the greatest height and the greatest breadth poster­
iorly or rarely medianly. The hinge is a crenulate, rather narrow groove in 
the left valve and a corresponding ridge in the right one. The hinge is with-
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out distinct terminal widenings. The muscle scar area consists of six to seven 
large spots surrounded by twelve to fifteen smaller ones, situated in a circular 
area. The external surface may be smooth or ornamented by fine furrows. 
A posteroventral spine may occur, and a thin external lamella on the anterior 
margin may occur. 

Remarks. The genus 0gmoconchella was established by Gri.indel (1964a, 
p. 469) and based on the type species: Healdia aspinata Drexler, 1958. 

In 1970 Gri.indel regarded 0gmoconchella as synonymous with the genus 
0gmoconcha and referred H. aspinata to this genus. Other species, which in 
the present paper are referred to 0gmoconchella, were regarded by Gri.indel 
(1970) as belonging to the genus Healdia Roundy, 1926. In previous papers 
(Gri.indel, 1964b, fig. 5; 1968a, fig. 5) he has clearly shown the differences 
in the muscle scars of the genera Healdia (Healdia sp.), 0gmoconcha (0. 
contractula), 0gmoconchella (0. aspinata), and Pseudohealdia (P. pseudo­
healdiae). This succession may figure a possible phylogenetic reduction in 
the muscle scars. Because of the infraspecific and transspecific variation in 
the muscle scars, Gri.indel (1970) reduced the number of genera to three: 
Healdia, 0gmoconcha, and Pseudohealdia. 

Malz (1971) revived the two genera 0gmoconchella and Ledahia Gri.in­
del (1964a) since, in spite of the above mentioned variation, it is possible 
to distinguish characters of the muscle scars from all the five genera. In his 
opinion, this, together with the feature of the hinge and the morphology of 
the shell, forms the basis for the genera. 

The present author agrees with Malz (1971) except in the case of the 
genus Ledahia, which in his opinion must be synonymous with 0gmocon­
chella. Malz (1971) separated these two genera mainly because of the 
narrow hinge in Ledahia, which has more or less conical, small teeth. This 
is not a reasonable basis for separation as species of 0gmoconchella also 
may have corresponding features (cf. 0. gruendeli Malz, pl. 3, fig. llb). 
Type material of the two genera (deposited with H . Malz, Frankfurt) have 
been studied and the difference is considered as due to shell-size. 

Here, it is concluded that there are three genera of Healdiidae within the 
Lower Jurassic section: 0gmoconcha, 0gmoconchella, and Pseudohealdia. 
(Healdia is not a Lower Jurassic genus). 

The characteristic features of the genus 0gmoconchella are given in the 
diagnosis. The muscle scar area resembles that of 0gmoconcha, but in 
0gmoconchella it is simpler, more regular, and usually with fewer spots. 
In the larvae the muscle scar area is reduced, and in the smallest larvae 
only the central spots are found. On the external surface of some of the 
species (e.g. 0. adenticulata) there is a reticulation of very fine furrows 
(often like a finger-print). Some species (e.g. 0. bispinosa) have a poster-
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oventral spine on both of the valves. Another species, 0 . aspinata, has a 
spine on the right valve only, but only in the larval stages. The greatest 
breadth of the carapace is often near the posterior end, and in some species 
connected with a more or less distinct, vertical bend on the lateral surface. 
More rarely is found a vertical swelling (a rib), which may be connected 
with a posteroventral spine (e.g. 0 . septenaria). 

Sexual dimorphism seems to occur, and even in some of the larval stages. 
The growth factor is calculated at about 1.17. Positive allometry is 

demonstrated. 
Stratigraphical range. Triassic (?), Lower Jurassic (Hettangian to Do­

merian, and lowermost Toarcian). 

Ogmoconchella adenticulata (Pietrzenuk, 1961) 
Pl. 29, figs. 431-434; pl. 30, figs. 435-440. Text-figs. 38-39. 

1961: Hungarella adenticulata Pietrzenuk, p. 89, f ig. 18.2. 
1965: Ogmoconcha adenticulata (Pietrzenuk) - Dreyer, p. 501 , pl. IV, figs. 1-4. 
1968a: Ogmoconcha ? cf. Ostracod Nr. 7 Klingler - Christensen, pl. 23 , fig. 59 (non 

Ostracod Nr. 7 Klingler, J 962). 
1969a: Ogmoconcha adenticulata (Pietrzenuk) - Herrig, pl. T, figs. 6-7. 
1969b: Ogmoconcha adenticulata (Pietrzenuk) - Herrig, p. 1074, pl. I , figs. 3- 7; text­

fig . 2. 

Material. 55 carapaces, 64 left valves and 50 right valves in core samples 
from the Fjerritslev No. 1, Flyvbjerg No. 1, Gassum No. 1, and 0resund 
No. 3 borings. 

Original diagnosis. "Eine Art der Gattung Hungarella mit folgende Be­
sonderheiten: Klappe ohne Randzahnchen. Gehauseoberflache mit feiner 
Riefung in der Art eines Fingerabdrucks. Seitenwande i.iber den Schliess­
muskelansatzen nicht eingezogen" (Pietrzenuk, 1961, p. 89). 

Description. The carapace is rather large. In lateral view it is nearly 
oviform. The greatest height in the left valve is located posterior to the 
mid-point, at a point where the dorsal margin makes a distinct bend. From 
this point forward the dorsal margin forms an even arch down toward the 
low and well-rounded anterior end, and posteriorly the dorsal margin is 
convex to the slightly rounded and oblique posterior end. The transitions 
between the dorsal and posterior margins, and between the ventral and 
posterior margins are marked by sharp curves. The greatest height of the 
right valve is located at the mid-point or a little behind. The right valve is 
a little more rounded than the left one; the posterior margin is not oblique, 
and the transitions from it to the dorsal and ventral margins are more even. 
The ventral margin is straight or slightly concave. The left valve is larger 
than the right one and overlaps it. The anterior margin of both valves has 
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a narrow lamella. The lamella of the left valve is long, whilst that of the 
right valve is short and a little broader. The lateral view of the larvae is 
more subtriangular; the greatest height is near the mid-point, and the la­
mellae are relatively larger. 

In dorsal view the carapace is oviform with a rounded posterior end and 
a more pointed anterior end. In a very few cases both ends are evenly 
rounded and rather plump. The lateral surfaces are evenly inflated. The 
greatest breadth is located posterior to the mid-point. The vertical cross­
section is oval with the greatest breadth at the middle. 

The inner margin is well-rounded in both valves in the anterior end as 
well as in the posterior end. It is slightly concave ventrally, but distinctly 
convex dorsally. The surrounding contact groove in the left valve is whole. 
Ventrally, posteriorly, and anteriorly it is very narrow, and often indistinct. 
Dorsally the hinge is rather broad and distinct, especially in the anterior part. 
The contact groove is ornamented with fine cross-ribs. In the right valve the 
entire free margin likewise has fine cross-ribs. 

The area and number of adductor muscle scars seem to be identical with 
that described by Griindel (1970, p. 49, figs. 4-6). It is most often 
composed of six large muscle scars which are arranged in pairs along a 
nearly vertical axis, and surrounded by a number of smaller scars (often 
12-14). In front of this area there is a single muscle scar. The dorsal 
scars are not clearly shown in the material studied. In small larvae the 
muscle scar area is reduced. In the smallest ones it seems to be composed 
of the central scars only. 

The external surface has fine furrows in well-preserved specimens, ar­
ranged like a finger-print. 

Measurements and statistics (in mm). The specimens from three samples 
have been measured: sample No. 19 from Flyvbjerg No. 1, and sample 
Nos. 8 and 15 from Gassum No. 1 (cf. text-figs. 38 and 39). The two 
figures show the possible presence of positive allometry. The statistical 
calculations for left valves (and carapaces) from the Flyvbjerg sample are 
shown in the table: 

x V 

Adult, length 0.698 0.027 3.87 
A-1, length 0.589 0.015 2.55 
Adult, height 0.493 0.028 5.68 
A-1, height 0.394 0.010 2.54 
Growth factor of the length between A-1 and A: 1.19. 
Growth factor of the height between A-1 and A: 1.25. 
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O.R. 

0.67-0.73 
0.57-0.61 
0.46-0.53 
0.38-0.41 

N 

6 
7 
6 
7 
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Text-fig. 38. Scattergram showing relations between numbers, lengths and heights for 
Ogmoconchella adenticulata (Pietzrenuk, 1961). Sample No. 19 from the Flyvbjerg 
No. 1 boring. 

He ight 
(mm) A 

Symbols 
0.50 g 

t 
"' o Sample No B 
• Sample No 15 A-1 

0.40 

A-2 

0.30 
(A-3) 

A-4 

A-5 
0.20 

0.30 o,o 0.50 060 0.70 Length (mm ) 

Text-fig. 39. Scattergram showing relations between numbers, lengths and heights 
Ogmoconchella adenticulata (Pietzrenuk, 1961). Sample Nos. 8 and 15 from 
Gassum No. 1 boring. 
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The specimens in the samples from Flyvbjerg No. 1 are relatively a little 
smaller than the specimens from Gassum No. 1. This difference is expressed 
in a calculation of the height/length ratio of the left valve: 

Gassum No. l Flyvbjerg No. I 
sample No. 15 sample No. 19 

N 7 7 

x 0.719 0.669 
s 0.015 0.025 
O. R. 0.70-0.74 0.62-0.69 

Remarks. The specimens described agree with those of Dreyer (1965) 
and Herrig (1969a & b). Pietrzenuk (1961) figures the internal side of a 
left valve and gives a somewhat inaccurate diagnosis. But compared with 
that description and the topotype figured in Dreyer (1965, pl. IV, fig. 3) 
the specimens from the Danish Embayment must be 0 . adenticulata . 

As also mentioned by Herrig (1969b, pp. 1074-1075) there are a few 
specimens with a small height/length ratio, which he considers to be an 
indication of the presence of sexual dimorphism. 

0. adenticulata has some similarities to 0 . aspinata (Drexler, 1959), 0. 
aequalis Herrig, 1969 and 0. danica n.sp.; these are discussed under these 
species (concerning 0. aequalis see Herrig, 1969a, p. 463). 

Oertli (1963) figures Ostracoda B Apostolescu from several sections of 
the Sinemurian and Pliensbachian in France. It has not been possible for 
the present author to determine whether his specimens are identical with 
0. adenticulata or not. Type material of Ostracoda B Apostolescu deposited 
with H. J. Oertli (Pau, France) has been studied by the present author, 
who can establish that those specimens do not belong to 0. adenticulata. 

Distribution. Denmark: Common in the 0. adenticulata - N. (N.) 
simplex Zone; Upper Pliensbachian. 

Northern Germany: The P. spinatum Zone; Lias Delta-2 (Pietrzenuk, 
1961, Herrig, 1969b and Dreyer, 1965). 

0gmoconchella aequalis (Herrig, 1969) 
Pl. 30, figs. 441-445: pl. 31 , figs. 446-449. Text-fig. 40. 

1965 : Ogmoconcha adenticulata (Pietrzenuk) - Dreyer, pl. IV, fig. 5 (non 0 . 
adenticulata Pietrzenuk, 1961). 

1969a: Ogmoconcha aequalis Herrig, p. 460, text-figs. 11- 15 ; pl. I, figs . 1-4; pl. JII , 
figs. 3-6. 
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Material. 33 carapaces, 38 left valves, and 38 right valves in core samples 
from the Fjerritslev No. 1, Flyvbjerg No. 1, Vedsted No. 1, and 0resund 
No. 3 borings. 

Original diagnosis . "Eine Ogmoconcha, bei der VE und HE in Lateral­
ansicht gleich sind, die H in halber Kl-Lange, die Br hinter dem Zentrum 
liegend. Die Kl-Oberflache ist fein retikuliert; die Netzleisten sind langlich 
und dem Kl-Rand parallel" (Herrig, 1969a, p. 460) . 

Description. See Herrig, 1969a, p. 460. 
Measurements (in mm). All specimens in the sample Nos. 18 and 19 

from Flyvbjerg No. 1, and the sample No. 367 from 0resund No. 3 have 
been measured. Furthermore the size of the shells sporadically occurring in 
a large number of samples from both 0resund No. 3 and Gassum No. 1 
have been checked. 

Text-fig. 40 shows the sizes of the specimens from sample No. 19 of 
Flyvbjerg No. 1. Both of the samples from this boring show the same 
distribution. In no other samples from the Danish Embayment have such 
large shells as the adults (A) been observed. In 0resund No. 3 the largest 
specimens agree with the larval stage A-2. Sample No. 367 from this 
boring contains five measurable carapaces with length 0.60-0.61 mm 
(mean: 0.606 mm) and height 0.40-0.42 mm (mean: 0.410 mm). In Gas­
sum No. 1 the instar A-1 is also represented. 

Compared with the material published by Herrig (1969a) the specimens 
from Flyvbjerg No. 1 are very large. To the discussion below concerning the 
identification of the present material it must be added that the height/length 
ratios of the nine adults (in sample No. 19 from Flyvbjerg No. 1) are 
0.678-0.722 mm, and the mean 0.706 mm. This is very near the figure 
published by Herrig (1969a, text-fig. 15). 

The growth factor in this material is calculated at about 1.18. 
Remarks. The present material raises some problems of identification. 

Most of the specimens occur scattered with one to three specimens per 
sample. However, the two samples from Flyvbjerg No. 1 contain a larger 
number. The above-mentioned difference in size between the largest spec­
imens from this boring and those from others, such as Gassum No. 1 and 
0resund No. 3, may be explained by the occurrence of larvae in the latter 
borings. The binge of the specimens from Gassum No. 1 and 0resund No. 
3 is narrower and also the muscle scars are simpler than in the adults from 
Flyvbjerg. It is natural to conclude from the shell-morphology and the 
measurements (see above) that the distribution represents the occurrence 
of different instars. 

Most of the shells from 0resund No. 3 have a weak lateral concavity. In 
all other respects they are identical with the bolotype. This feature may 
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Text-fig. 40. Scattergram showing relations between numbers, lengths and heights for 
Ogmoconchella aequalis (Herrig, 1969). Sample No. 19 from the Flyvbjerg No. 1 
boring. 

possibly be due to local ecological circumstances. The present author does 
not find it reasonable to separate these specimens as a new species. 

In all features, except for the size of the shell, the specimens from 
Flyvbjerg are identical with 0 . aequalis. The difference in size is probably 
because the adults are missing in the material published by Herrig (1969a). 
It is difficult to distinguish the adults and the larvae A-1 or A-2 on 
morphological features, so the present author cannot decide to which instar 
the muscle scars figured by Herrig (1969a, text-fig. 12b) belong. 

Distribution. Denmark: The G. apostolescui - K. (K.) foveolata Sub­
zone and the 0. adenticulata - N. (N.) simplex Zone; Lower and Upper 
Pliensbachian. 

Northern Germany: Lias Delta-2 (Herrig, 1969a). 

0gmoconchella aspinata (Drexler, 1958) 
Pl. 31, fig. 450; pl. 33, figs. 470-471. 

? 1872: 
? 1876: 

1938: 

238 

Bairdia (?) ellipsoidea Jones, p. 146. 
Bairdia liassica Blake, p. 430, pl. XVII, fi g. 1. 
Ostracoda (521) Wicher, pl. 27 , fig. I. 
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1952: 
? 1954: 
? 1954: 

1958: 
1961: 
1962: 
1964a: 
1967: 
1970: 

1970: 
1971: 
1971: 

Ogmoconcha sp. (1) Usbeck , p. 404; pl. 18, figs. 59a-b. 
Cytheridea ellipsoidea Jones - Conti , p. 229, pl. XII, figs. 6- 8. 
Cytheridea ellipsoidea Brady var. reducta Conti, p. 228, pl. XII, figs . 1-5. 
Healdia aspinata Drexler, p. 505; pl. 21 , figs. 5a-e; pl. 25, figs . 1-4. 
H ealdia aspinata Drexler - Pietrzenuk, pl. 15, fig. A-4. 
Healdia aspinata Drexler - Klingler, p. 79; pl. 12, figs. 1- 2. 
Ogmoconchella aspinata (Drexler) - Gri.indel, p. 470, figs. 5- 7. 
Ogmoconcliella aspinata (Drexler) - Donze, p. 76, pl. I , figs. 21-24. 
Ogmoconchella aspinata (Drexler) - Michelsen, p. 42; pl. XIV, figs. 1-3; 
pl. XV, figs. 1-7 ; pl. XVI, figs. 1-6; text-figs. 6-9. 
Hungarella aspinata (Drexler) - Gri.indel, p. 52; pl. I, figs. 9-10; text-fig. 14. 
Ogmoconcha ellipsoidea (Jones) - Lord, p. 658, pl. 123, figs . 9-13. 
Ogmoconchella aspinata (Drexler) - Malz, pl. 5, figs . 21-22. 

Material. 2101 carapaces, 1065 left valves and 1145 right valves in core 
samples from the Gassum No. 1, Horsens No. 1, Rpdby No. 1, Vedsted 
No. 1, and Vinding No. 1 borings. 

Original diagnosis. "Eine Art der Gattung Healdia ohne riickwarts ge­
richtete Sporne und ohne Vertikalkante am hinteren Teil des G. Die Kon­
taktfurche tragt am Schlossrand und an den beiden iibergangen der Lateral­
rander zum Ventralrand fine Querriffeln" (Drexler, 1958, p. 505). 

Diagnosis ( emend.). A Healdia-like species with an asymmetrical, sub­
triangular outline in lateral view; with the greatest height posteromedianly. 
Outline in dorsal view is ovoid; the greatest breadth occurs posteromedianly. 
The muscle scar area consists of six large spots surrounded by about 
twelve smaller ones. The hinge-furrow of the left valve and the hinge-ridge 
of the right one are finely crenulate, without or with only weak terminal 
widenings. The contact-furrow, too, is finely crenulate. The right valve of 
the larvae has a posteroventral spine. 

Description. See Drexler (1958, pp. 505-506) and Michelsen (1970, pp. 
42-44). 

Measurements and statistics (in mm). The specimens of six samples are 
measured and three of the samples are figured: one in text-fig. 41, and two 
in Michelsen (1970, text-figs. 6 and 9). 

The measurements and the statistical calculations for the material from 
Gassum No. 1, sample No. 47, are shown in the table below. These measure­
ments show a weak positive allometry, as shown in the sample No. 21 from 
Rpdby No. 1 (Michelsen, 1970, text-fig. 6 and table 1). In the material from 
Gassum No. 1 the turning point is clearly marked, located at the instar 
A-1, wh ile in sample No. 21 from Rpdby No. 1, the turning point is located 
at the ins tar A-5; the curve is also more even here. From this point of view 
the population from the Gassum No. 1 sample agrees better with the popu­
lation in the sample No. II from Rpdby No. 1 (Michelsen 1970, text-fig. 9) . 
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Text-fig. 41. Scattergram showing relations between numbers, lengths and heights for 
Ogmoconchella aspinata (Drexler, 1958). Sample No. 47 from the Gassum No. 1 boring. 

M easurements (in mm). L eft valves and carapaces. Gassum No . 1 , sample No. 47: 

Length: 
A, males 
A, females 
A-1 , males (?) 

A-1 , females (?) 
Height: 
A, males 
A, females 
A-1 , males (?) 

A-1 , fem ales (?) 

Growth factor: 

Length 
Height 

A/ A-I 

1.13 
1.28 

x s 

0.63 0.000 
0.589 0.020 
0.576 0.015 
0.522 0 .027 

0.46 0 .000 
0.423 0.011 
0.384 0 .005 
0.331 0.016 

V 

0 .00 
3.40 
2.60 
5.17 

0.00 
2.60 
1.30 
4.73 

0 .R . 

0.63 
0.55- 0.62 
0.56-0.60 
0.47-0 .56 

0.46 
0.40-0.44 
0.38-0.39 
0.30- 0.36 

N 

23 
5 

12 

1 
23 

5 

12 

A-1 /A-2 A-2 /A- 3 A-3 /A-4 A-4/A-5 A-5 /A-6 A-6/ A-7 

1.23 
1.23 

1.15 
1.11 

1.18 
1.16 

1.17 
1.16 

1.21 
1.22 

1.17 
1.14 

Remarks. The original diagnosis comprises some characters of the adult 
of this species, but the larval stages which differ in having a postero-
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ventral spine cannot be included. Because of this difference between the 
adult and the larvae both the name and the original diagnosis are misleading. 

As mentioned above and in Michelsen (1970, p. 49) there seem to be two 
diverging patterns of development in the growth of this species. In the middle 
part of the R~dby No. 1 boring (the deltaic series) the positive allometry 
expressed in the height/length ratio shows an even curved line, and the num­
ber of specimens in each instar is about the same. In the lower part of the 
R0dby No. 1 boring (the lower marine series) and in the other borings 
there is a distinct jump in the height/length ratio between the instars 
A-1 and A (cf. text-fig. 41), and the numbers of specimens per instar de­
crease from A to A-7. The smallest larval stages are often not represented 
in the samples. This difference must indicate the presence of two different 
environments. The latter type occurs in an environment with normal marine 
conditions in contrast to the former (cf. Michelsen, 1973b). 

A few specimens are found to have a more rounded outline and they may 
also be a little more elongated. Whether they belong to another species or 
whether they are morphological variants of O. aspinata has not been deter­
mined. Since they never are found in samples Without typical 0. aspinata 
and since other species of 0gmoconchella often occur together with cor­
responding "variants", the rounded and elongated "variants" are here counted 
together with 0. aspinata. 

The present specimens are identical with 0. aspinata (Drexler, 1958). 
Lord (1971) describes some Liassic species and refers one of them to 0. el­
lipsoidea (Jones, 1872), = Bairdia (?) ellipsoidea. Of the species described 
by Lord he kindly sent me some specimens which without doubt are identical 
with the species described here as 0. aspinata. Lord (1971) discusses the 
relationships between his specimens, Bairdia (?) ellipsoidea Jones, 1872, 
and Bairdia liassica Blake, 1876, and concludes that they must be referred 
to the same species: 0. ellipsoidea. He mentions only two collections of 
the two species: Brodie Collection and Blake Collection, and notes that the 
species in question stored in these two collections are unlike each other. 
Jones (1872) only describes his species very shortly and does not give any 
figures. Blake ( 1876) figures his species by a drawing which may well be 
of a species identical with 0. aspinata as well as of another species with 
features like those of O. aspinata. The only reliable basis for the diagnosis 
of the species described by Lord (1971) is that it is found in the same beds 
as Jones found his species. 

Before Lord (1971) used the name ellipsoidea it seems only to have been 
used by Conti (1954 ), who described and figured Cytheridea ellipsoidea 
Jones and Cytheridea ellipsoidea Brady var. reducta Conti. As the only dis­
tinction between the two subspecies he mentions the difference in size. 
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Neither his description nor his figures give a satisfactory basis for conclud­
ing an identity between his species (subspecies) and 0. aspinata. On the 
contrary his species seem to be more rounded posteriorly. 

As no figures and no type material give a reliable and satisfactory basis 
for referring the present material (and 0. aspinata Drexler, 1958) to Bairdia 
(?) ellipsoidea Jones, 1872, and as 0. aspinata is a well-described and 
well-known species from other North European localities, the present ma­
terial is referred to this latter species. For final conclusions as to the identity 
of or difference between the species mentioned we need: 1) a presentation 
of the type specimen of 0. ellipsoidea (or a neotype), 2) a comparison of 
the type specimens of 0. aspinata, 0. ellipsoidea, and the two subspecies 
of Conti. A comparison of the type material may possibly show the presence 
of one, two or more species. Until such a comparison has been made the 
present author suggests the use of the name 0. aspinata when dealing with 
a species identical with the species described by Drexler (1958). 

0. aspinata is very much like 0. adenticulata, but it is smaller in size 
and the right valve is more rounded in lateral view, so that the difference 
between the height of the right valve and the left valve is larger in 0. aspi­
nata. F urthermore, the reticulation of this species is very weak in relation to 
that of 0. adenticulata. The larvae of 0. aspinata are also distinguishable 
by the posteroventral spine on the right valve. The affinity with 0. danica 
n.sp. is discussed under that species. 0. aspinata differs from Hungarella 
owthorpensis Anderson (1964, p. 147, pl. XIV, figs. 96-101) in being a 
little more elongated. Furthermore, the posterior end of H. owthorpensis 
is higher and the hinge has rather distinct terminal widenings. 

Hungarella? sp. 17 figured by Bizon & Oertli (1961, pl. VII) and 
Oertli & Grosdidier (1961, pl. VI) seems to resemble 0. aspinata. Studies 
of French faunas deposited with H. J. Oertli (Pau) have shown that 0. as­
pinata occurs in Hettangian and Lower Sinemurian ( = Sinemurian s. str.) 
in France (se also Donze, 1967). However, Hungarella? sp. 17 includes 
more than one species, amongst others a species occurring in Upper Sine­
murian. This latter species has affinities with both 0. aspinata and 0. danica. 

Distribution. Denmark: Common m the 0. aspinata Zone; Hettangian 
and lower part of Lower Sinemurian. 

Southern Germany: Lias Alpha-1 to 3, only scattered in upper part of 
Alpha-3 (Drexler, 1958). 

Northern Germany: Common in Lias Alpha-2, and occurs in Alpha-I 
and 3 (Klingler, 1962). 

England: The P. planorbis Zone to the A. bucklandi Zone, Hettangian 
and lower part of Lower Sinemurian (Lord, 1971). 

France: Hettangian and lowermost Lower Sinemurian (Donze, 1967). 
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Ogmoconchella bispinosa (Griindel, 1964) 
Pl. 31, fig. 455;pl. 33, figs. 472-475 . 

? 1962: Ostracod Nr. 5 Klingler, p. 83 , pl. 12, fig. 8. 
1964a: Pseudohealdia ? bispinosa Gri.indel, p. 472, figs. 13-15. 
1967: Pseudohealdia ? bispinosa Gri.indel - Donze, p. 77 , pl. II, figs. 34-35. 
1968a: Ostracod Nr. 5 Klingler - Christensen , pl. 23 , fig. 42. 
1969a: Ogmoconcha bispinosa (Griindel) - Herrig, p. 457, text-figs. 3-4, 7- 10 ; pl. 

11, figs. 4-8 ; pl. III, figs . 1-2. 
1970: Healdia bispinosa (Griindel) - Gri.indel, p. 47, text-fig. 1; pl. I , figs. 11- 13. 

Material. 18 carapaces, 9 left valves, and 16 right valves in core samples 
from the Flyvbjerg No. 1, Gassum No. 1, Haldager No. 1, 0resund Nos. 
3, 12, and 15 borings. 

Original diagnosis. "Gehauseform Healdia-ahnlich mit in der Mitte wink­
Jig geknicktem Dorsalrand. Eine hintere vertikale Rippe fehlt. Posteroventral 
ist an jeder Klappe ein kleiner, aber deutlicher Dorn entwickelt" (Gri.indel, 
1964a, p. 472). 

Description. See Griindel, 1964a, p . 472 and Herrig, 1969a, p. 457. 
Remarks. The present specimens, which represent larval stages only, oc­

cur scattered (one to five in number per sample). The internal characters of 
the valves cannot be studied in this material. - One adult is recorded in a 
cuttings sample from the Dansk Nords~ J-1 boring (cf. pl. 31, fig. 455). 

Griindel (1964a) did not refer this species to either of the two subgenera 
of Pseudohealdia, as be could not examine the hinge and the muscle scars. 
0. bispinosa is here referred to the genus Ogmoconchella because of the 
conformity between its muscle scars (cf. Herrig, 1969a, text-fig. 9b and 
Griindel, 1970, text-fig. 1) and the muscle scars of O. aspinata. From the 
present material the hinge also seems to be of the Ogmoconchella-type. 

On the basis of the outline of the shell, Ostracod N r. 5 Klingler is supposed 
to be identical with 0. bispinosa. 

Distribution: Denmark: The G. apostolescui - K. (K.) foveolata Subzonc 
and the 0 . adenticulata - N. (N.) simplex Zone; Lower and Upper Pliens­
bachian. 

Northern Germany: Lias Gamma (Griindel, 1964a and 1970, and 
Herrig, 1969a), and Lias Delta-2 (Herrig, 1969a). - Ostracod Nr. 5 Kling­
ler is recorded from Lias Beta to Lias Delta (Klingler, 1962). 

France: Upper Sinemurian to Lower Domerian (Donze, 1967). 

Ogmoconchella danica n.sp. 
Pl. 31, figs. 451-454 ; pl. 32, figs. 456-462; pl. 33, figs. 476-484; pl. 34, 
figs. 485-489; pl. 41, figs. 574-577. Text-figs. 42-43 . 
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Derivation of the name. The type locality is Danish. 
Holotype. A left valve. D.G.U. catalogue No. 1972-0M-83; pl. 33 , figs. 

476-477. 
Type locality. The Gassum No. 1 boring. 
Type stratum. Sample No. 42. Dark greenish grey shale. The P. reticulata 

Subzone; lowermost Upper Sinemurian. 
Material. 714 carapaces, 216 left valves, and 286 right valves in core 

samples from the B!l)rglum No. 1, Fjerritslev No. 2, Gassum No. 1, 0re­
sund Nos. 10, 12, and 14 borings. 

Diagnosis. A species of the genus Ogmoconchella with an evenly rounded 
outline. The posterior end is well-rounded, only slightly extended ven­
trally. The external surface is smooth or faintly furrowed; there is no external 
lamella on the anterior margin . 

Description. In lateral view the outline is oval with the greatest height 
just posterior to the mid-point. The outline in dorsal view is elongated oval, 
more rounded posteriorly than anteriorly, and with the greatest breadth 
at the mid-point or rarely just behind. In posterior view the shell is oval with 
the greatest breadth at the mid-point. 

The dorsal margin is evenly arched, only rarely with a weak bend just 
posterior to the mid-point. The anterior margin is symmetrically rounded, 
and it passes evenly into the arched dorsal margin and into the almost 
straight ventral margin. The posterior margin is more broadly and asymme­
trically rounded, slightly extended ventrally. It passes evenly into the ventral 
and dorsal margins. The lateral surface is evenly convex, most strongly 
arched posteroventrally. The left valve is larger than the right, having the 
largest overlap along the ventral margin. The external surface of the Danish 
specimens is without any regular ornamentation; whereas German specimens 
show a faintly furrowed shell-surface. There is no external lamella on the 
anterior margin. 

In the present material a few specimens have a relatively smaller height. 
The larvae also tend to be more elongated. The posterior margin of the 
larvae is more pronouncedly extended posteroventrally. 

The hinge is of the Ogmoconchella-type; it is rather narrow without ter­
minal widening and finely crenulate. The contact groove is narrow along 
the terminal margins of the left valve, but broader along the ventral margin . 

The muscle scars consists of six large spots arranged in two subvertical 
rows and surrounded by fourteen to fifteen smaller spots. Single spots occur 
dorsally and anteriorly. The number of spots is clearly reduced in the larvae 
(cf. pl. 32). 

Sexual dimorphism was not observed. 
Measurements and statistics (in mm). The specimens from several 
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samples have been measured ; sample Nos. 32, 39A, and 42 of Gassum No. 
1; sample Nos. 1397 and 1410 of 0resund No. 12; sample No. 14 of Bprg­
lum No. 1. Text-fig. 42 shows the relative distribution of the instars in 
sample No. 1410 (0resund No. 12), and in the table below the statistical 
calculations for the left valves (and carapaces) from sample No. 42 (Gas­
sum No. l) are given . 

A A-1 A-2 A-3 

Length: 
O.R. 0.58-0.65 0.52- 0.57 0.42-0.49 0 .37- 0.39 
N 45 40 14 8 

x 0.609 0.546 0.444 0.383 
s 0.015 0.013 0.023 0 .009 
V 2.46 2.38 5.18 2.35 
growth 
factor 1.12 1.23 1.16 

Height : 
O.R. 0.41 - 0.46 0.33-0.39 0.28-0.34 0 .25-0.28 
N 45 

x 
s 

0.431 
0.010 

V 2.32 
growth 
factor 

40 
0.357 
0.014 
3.92 

1.21 

14 8 
0 .306 0 .270 
0.016 0.011 
5.23 4.07 

1.17 1.13 

A-4 

0.33-0.34 

1.15 

1.13 

4 
0.333 
0 .005 
1.50 

0.24 
4 

0.240 
0.000 

A-5 

0.28- 0.29 

1.17 

1.20 

2 
0.285 
0.007 
2.46 

0.20 
2 

0.200 
0.000 

A-6 

0.24- 0.25 
5 

0.246 
0 .005 
2.03 

1.16 

0 .17- 0.19 

1.11 

5 
0.180 
0.006 
3.33 

The above seems to show a weak positive allometry; and the average 
value of the growth factor is 1.17 ( cf. 0. aspinata in Michelsen, 1970, pp. 
45 and 49). 

Remarks. In each of the stratigraphical levels 0. danica is a well-defined 
species, but it varies from level to level. In text-fig. 43 the size of the 
specimens of the largest instar from five samples is given. The largest instar 
from each of these five samples is presumed to be the adult stage, as no 
characters in the morphology show ontogenetical differences. The two samples 
from Gassum No. 1 belong to the section referred to the Upper Sinemurian, 
whereas the three other samples belong to Lower Pliensbachian. The speci­
mens from the latter stratigraphical level are generally larger than the 
specimens from Upper Sinemurian. In the group with the largest dimensions 
some of the specimens are a little more rounded posteriorly in dorsal view, 
and the anterior end may be thicker, but otherwise it is impossible to divide 
them into two species on the features of the shell. For this reason the speci­
mens described above are regarded as one species with a rather large varia-
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Text-fig. 42. Scattergram showing relations between numbers, lengths and heights for 
Ogmoconchella danica n. sp. and "0. mouhersensis" (Apostolescu, 1959). Sample No. 
1410 from the 0resund No. 12 boring. 

tion in size. This variation seems to be connected with the stratigraphical 
level. The size of specimens measured in additional samples follows the 
same pattern. 

0. danica shows affinities to 0. propinqua Malz (1971 , p. 442, pl. 2, 
figs. 23-26), but differs from the latter in its smooth external surface and 
its broadly rounded posterior end. However, specimens deposited with H. 
Malz (Frankfurt) and which he kindly lent me show a very faint reticula­
tion (cf. pl. 41, figs. 574-577). The reticulation is of the same character 
as that seen in 0. adenticulata, but more weakly developed. The difference 
between the German specimens and the Danish type material may be due to 
the condition of preservation. A few specimens found in the G. appstolescui -
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Text-fig. 43. Scattergram showing relations between numbers, lengths and heights for 
Ogmoconchella danica n. sp. Sample Nos. 39A and 42 from the Gassum No. 1 boring, 
sample Nos. 1397 and 1410 from the 0resund No. 12 boring, and sample No. 14 from 
the Bprglum No. 1 boring. 
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K. (K.) foveolata Subzone in the Gassum section resemble 0. propinqua 
(see pl. 31, figs. 451-452). 0. propinqua, found in the German Lias 
Delta, is larger than 0 . danica, but this feature may be a result of a phylo­
genetic development. 

0. danica also shows affinities with species such as 0 . aspinata, 0. mouher­
sensis and 0. adenticulata, but it differs from these mainly in its more 
rounded outline, especially its broadly rounded posterior end. 

Ostracod Nr. 14 Klingler (1962, p. 83 , pl. 12, fig. 9) may be identical 
with 0. danica. Concerning the external surface Klingler mentioned that it 
"ist glatt, jedoch bei sehr guter Erhaltung lassen sich sehr feine Runzeln 
erkennen". 

Ostracoda B Apostolescu (1959, p. 817, pl. II, figs. 20-23) shows af­
finities with 0. danica. One of the carapaces studied by the present author in 
type material deposited with H. J. Oertli (Pau, France) is very near to the 
present material. Specimens with affinity to O. danica also occur in other 
French material, studied in Pau (cf. Oertli, 1963, pl. X). Occurrences of 
0. danica in French deposits have not been shown with certainty, but at 
least specimens with affinity with 0 . danica are found (see also Hunga­
rella communis Viaud, 1963, p. 80, pl. II, figs . 39-48; and Donze 1967, p. 
77). 

Distribution. Denmark: The 0. danica Zone, Upper Sinemurian and Lower 
Pliensbachian; and rarely in lower part of the 0. adenticulata - N. (N.) 
simplex Zone, lower part of Upper Pliensbachian. 

Ogmoconchella gruendeli Malz, 1971 
Pl. 32, figs. 463-464; pl. 34, figs. 490-493. Text-fig. 44. 

1971: Ogmoconchella gruendeli Malz, p. 441 , text-fig. 4; pl. 3, fig. 11. 

Material. 7 carapaces, 12 left valves, and 27 right valves in core samples 
from the Flyvbjerg No. 1 and Gassum No. l borings. 

Original diagnosis. "Eine mittelgrosse, glattschalige Ogmoconchella-Art 
mit breit abgestutztem Hinterende, ohne Ventralsporn. Umriss in Dorsalan­
sicht gestreckt elliptisch" (Malz, 1971, p. 441). 

Description. See Malz, 1971, p. 441. 
Measurements. The specimens in sample Nos. 18 and 19 from Flyvbjerg 

No. 1 have been measured (see text-fig. 44). 
Remark;s. The present material is scarce and consists mainly of larvae. 

Malz (19711) does not figure the relative features of the external morphology, 
but from his description these specimens must be referred to his species. 

The relations between 0. gruendeli and 0. pseudospina are described 
under the latter. 0. gruendeli also shows some affinities with 0. transversa, 
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but differs from this in being larger and in having different outlines of the 
right and left valves. The right valve of 0. transversa does not overlap the 
left valve posteroventrally. 

Distribution. Denmark: Rare in the middle subzone of the 0 . danica 
Zone, Upper Sinemurian; occurs in the lower part of the 0. adenticulata -
N. (N.) simplex Zone, Upper Pliensbachian. 

Germany: The A. margaritatus Zone; Lias Delta (Malz, 1971). 

"Ogmoconchella mouhersensis" (Apostolescu, 1959) 
Pl. 32, figs. 465-466; pl. 34, figs. 494-496; pl. 35 , figs. 497-502. Text­
fig. 42. 

? 1959: "Ogmoconcha" mouhersensis Apostolescu, p. 805, pl. JI, figs . 18-19. 

Material. 132 carapaces, 51 left valves, and 87 right valves in core 
samples from the By,rglum No. 1, Gassum No. 1, 0resund Nos. 12 and 
15 borings. 

Original diagnosis of 0. mouhersensis. "Carapace subovo'ide en vuc 
laterale, caracterisee dans le tiers posterieur par un sinus bien marque" 
(Apostolescu, 1959, p. 805). 

Remarks. This material shows great variation, and may possibly contain 
more than one species. True O. mouhersensis with the characteristic vertical 
swelling posteromedianly on the lateral surface is found in a few samples (e.g. 
sample No. 39A, Gassum No. 1). Most of the specimens in the samples 
from the By,rglum and 0resund borings do not have a swelling, but only a 
more or less distinct vertical bend on the lateral surface. The features of these 
last-named specimens are intermediate between 0. adenticulata and 0. mou­
hersensis. They differ from 0. gruendeli in having the greatest height and 
the greatest breadth more posteriorly. Furthermore, the dorsal margin of the 
right valve between the bend of the margin and the posterior end is straight 
to slightly concave. The larvae are more rounded and uncharacteristic, and 
may be mistaken for larvae of 0. danica (which occurs in the same fauna). 
However, they differ from the latter in having an external lamella on the 
anterior margin. 

The typical 0. mouhersensis (found in sample No. 39A of Gassum No. 
1) differs from 0. aspinata by its characteristic swelling on the lateral 
surfaces. The other variants of the present morphospecies have a more round­
ed posterior end than 0. aspinata and have a more or less distinct vertical 
bend on the lateral surface. 

The specimens of several samples have been measured (cf. text-fig. 42), 
without showing any usable features for a subdivision into more species. 

Until supplementary studies can be made this group is regarded as a 
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rather heterogeneous morphospecies with only minor stratigraphical value, 
and possibly, comprising more than one species. 

Discussion concerning identity between 0. telata and 0 . mouhersensis, 
initiated by Griindel (1970, p. 48), cannot be resolved on the present 
material. 

Distribution. Denmark: The 0. danica Zone; Upper Sinemurian and Lower 
Pliensbachian. 

Ogmoconchella pseudospina (Herrig, 1969) 
Pl. 32, figs. 467-469; pl. 35, figs. 503-507, 508-509(?). Text-fig. 44. 

1961: Hungarella sp. Pietrzenuk, p. 91 , fig. 18 / I. 
1964a: Ogmoconcha sp. Griindel , p. 469, figs . 11-12. 
1965: Ogmoconcha sp. Dreyer, pl. III, figs. 3a-b. 
1968a: Ostracod Nr. 4 Klingler - Christensen, pl. 23 , fig. 51 (non Ostracod Nr. 4 

Klingler, 1962). 
1968a: Pseudohealdia ? sp. 817 Christensen , pl. 23, fig . 66. 
1969a: Ogmoconcha pseudospina Herrig, p. 452, text-figs. 4-8 ; pl. JI, figs. 1- 3. 
1970: Hungarella pseudospina (Herrig) - Griindel, p. 53, text-fig. 15 ; pl. I , figs. 5-6. 

Material. 32 carapaces, 29 left valves, and 26 right valves in core samples 
from the Flyvbjerg No. 1, Gassum No. 1, Vedsted No. 1, and 0resund No. 
3 borings. 

Original diagnosis . "Eine Ogmoconcha mit fanglich-elliptischen Kl; Wol­
bung und Kl-Breite sind vom Zentrum bis fast zum HR gleich. Vor dem 
HR fallt die Wolbung in einer abgerundeten Kante ab, die posteroventral 
stumpf zugespitzt ist und leicht den Kl-Rand uberragt. Die Kl-Oberflache 
ist glatt" (Herrig, 1969a, p. 453). 

Description. See Herrig, 1969a, p. 453. 
Measurements and statistics (in mm). All specimens recorded from the 

three samples (Nos. 18, 19 and 21) of the Flyvbjerg No. 1 boring have 
been measured. Furthermore, the size of nearly all other specimens has been 
checked. The table below shows the statistical calculations for the adults in 
sample No. 21 from Flyvbjerg No. 1: 

x s V O .R . 

Left valves (N=9): 
Length 0.708 0.015 2.12 0.69- 0.73 
Height 0.443 0 .007 1.58 0.44- 0.46 
Right val ves (N = 6): 
Length 0.685 0.013 1.90 0.67- 0 .71 
Height 0.410 0 .013 3.17 0.39-0.42 
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Text-fig. 44. Scattergram showing relations between numbers, lengths and heights for 
Ogmoconchella pseudospina (Herrig, 1969), 0. sp. 4280 and 0 . gruendeli Malz, 1971. 
Sample No. 18 from the Flyvbjerg No. 1 boring. 

The present specimens are a little smaller than those described by Herrig 
(1969a) and by Dreyer (1965). On the other hand, the size of the speci­
mens figured by the other authors mentioned above is near to the size given 
here. One specimen which is referred with some doubt to this species is larger 
(pl. 35, figs. 508-509). 

Text-fig. 44 shows the dimensions of the specimens of 0. pseudospina, 
0. gruendeli, and Ogmoconchella sp. 4280 found in sample No. 18 from 
Flyvbjerg No. 1. From these measurements it is possible to distinguish 
between the two first-named species. 

Remarks. The samples from 0resund No. 3 contain only larvae, which 
have morphological features very close to the definition given by Herrig 
(1969a). The specimens from Flyvbjerg No. 1 and Gassum No. 1 show 
more variation. In dorsal view some of these specimens are rounded 
posteriorly and have their greatest breadth just posterior to the mid-point 
(see also Gri.indel, 1970, pl. I, fig. 6). Malz (1971, p. 441) suggests this 
form is a separate species from 0. pseudospina. However, in the present 
material there is no other basis to make such a division into two species. 

The adults, which are rare in the material studied, are a little smaller 
than those described by Herrig, 1969a (see above). However, the size of 
the larvae A-1 is within the range he gives for this instar. 

Because of the characters of the hinge (narrow, without a terminal thick­
ening, and with fine crenulation) and of the muscle scars this species must 
be classed within the genus Ogmoconchella. 

The affinities between 0. pseudospina and 0. bispinosa are described by 
Herrig, 1969a. As mentioned by Malz (1971) 0. gruendeli also shows af­
finities with the present species. 0. gruendeli differs in being relatively 

250 D.G.U. II. rk. nr. 104 



higher (cf. text-fig. 44) and in having a more convex dorsal margin. Its 
greatest height is near the middle of the shell. In 0. pseudospina the 
greatest height is more posteriorly, and in the larvae it is near the posterior 
end. Furthermore, the posterior margin of the left valve of 0. gruendeli is 
oblique and extended dorsally. 

"Ogmoconcha" etaulensis Apostolescu, 1959 (p. 805 , pl. II, figs. 29-
30) is possibly identical with 0 . pseudospina. Type material (1 carapace 
and 1 valve) deposited with H. J. Oertli (Pau, France) has been studied by 
the present author. The two specimens belong to 0. pseudospina, which has 
also been recognized in other French material studied in Pau (see also Oertli , 
1963, pl. XVII). However, the specimen figured by Apostolescu differs from 
the holotype of 0 . pseudospina and seems to be more closely related to 
the above-mentioned specimen published by Grtindel (1970). Final conclu­
sions concerning the affinities (or identity) of the two species should be 
based on comparison of the holotypes and on studies of the morphological 
variation. In the present paper the species is named 0. pseudospina, since 
most of the studied specimens resemble the holotype of this species. 

Distribution. Denmark: Upper part of the G. apostolescui - K . (K.) foveo­
lata Subzone and the 0 . adenticulata - N. (N.) simplex Zone; Lower 
and Upper Pliensbachian. 

Northern Germany: Lias Gamma and Delta (Herrig, 1969a, Pietrzenuk, 
1961 and Grtindel, 1964a and 1970). 

Ogmoconchella septenaria (Griindel, 1964) 
Pl. 37, figs. 525-527. 

1962: Ostracod Nr. 9 Klingler, p. 98 , pl. 13 , fig. 34. 
1964a: Pseudohealdia (L edah ia) septenaria GrLindel, p. 471 , figs . 1-4. 
1965: Pseudohea/dia septenaria GrLindel - Dreyer, p. 513 , pl. VI, fi g. 10. 
1968a: Pseudoh ealdia (Ledahia ) septe11aria Gra m. - Christensen , pl. 23, fi g. 67. 
1970: H eald~a septenaria (Griindel) - Griindel , p. 48, text-fig. 3, pl. I , fi gs. 16--17 . 
1970: H ea/dia aff. septenaria (Griindel) - Griindel, p. 48, pl. I , fi gs. 14- 15 . 
1971: L edahia septenaria (Griindel) - M alz, p. 443 , pl. 1, fig . 4 ; pl. 2, fi g. 5. 

Material. 1 left valve and 1 right valve in core samples from the 0re­
sund No. 3 boring. 

Original diagnosis . "Hintere Vertikalrippe sehr deutlich. In der Dorsalan­
sicht Schale im hinteren Drittel nur wenig breitere als im vorderen Drittel, 
seitliche Begrenzungslinien konvex. Schliessmuskelfeld aus 7 cytherelloid an­
geordneten Narben bestehend" (Grtindel, 1964a, p. 471). 

Description. See Griindel, 1964a, p. 471. 
Remarks. Malz (1971, p. 444) has studied larger material of this species 
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and found a variation which includes the two types: Ostracod Nr. 9 Klingler, 
1962 and Pseudohealdia (Ledahia) septenaria Griindel, l 964. In his treat­
ment of the genera Malz (1971) revives Ledahia Griindel, 1964. In the 
opinion of the present author the genera Ledahia and Ogmoconchella are 
identical (seep. 232). 

0. septenaria is probably identical with the French species Healdia sp. 101 
Oertli & Grosdidier, 1961 and Healdia? bernardi Viaud, 1963 (see also 
Donze, 1967, p. 76). 

Distribution. Denmark: Middle part of the 0. adenticulata - N. (N.) sim­
plex Zone; Upper Pliensbachian. 

Northern Germany: Lias Delta (Griindel, 1964a, Klingler, 1962 and 
Dreyer, 1965), or only in the A. margaritatus Zone (Matz, 1971). 

Southern Germany: Lias Gamma to Delta-2 (Klingler, 1962). 
France: Healdia sp. 101 and H.? bernardi occur in the T. ibex Zone 

to the A. margaritatus Zone; Pliensbachian and Domerian (Oertli & Gros­
didier, 1961 and Viaud, 1963). 

Ogmoconchella transversa (Griindel, 1970) 
Pl. 36, figs. 510-514; pl. 37, figs. 521-524. Text-fig. 45. 

1967: Pseudohealdia ? grosdidieri (Viaud) - Donze, p. 78 , pl. II, fig. 39--44. 
1970: Hungarella tra11sversa Griindel, p. 54, text-fig. 18, pl. I, figs. 18-19. 

Material. 28 carapaces, 19 left valves, and 17 right valves in core samples 
from the Bf:'Srglum No. l, Flyvbjerg No. 1, Gassum No. 1, and 0resund No. 
12 borings. 

Original diagnosis. "HE deutlich von hinten oben nach vorn unten abge­
schragt. Klappen ohne Skulptur. In Dorsalansicht liegt die grosste Breite hin­
ter der Mitte" (Griindel, 1970, p. 54). 

Description. The outline in lateral view is oval with ends of nearly the 
same height; a rounded anterior end and an obliquely angulate posterior end. 
The greatest height is at the mid-point. The carapace is elliptical in dorsal 
view, more rounded posteriorly than anteriorly, and with the greatest breadth 
a little posterior to the mid-point. It has an oval outline in posterior view, 
with the greatest breadth at the mid-point. 

The dorsal margin is convex, with a distinct bend at the mid-point, and 
flattened against both of the ends. The ventral margin is straight to 
slightly convex. The anterior margin is well-rounded and symmetrical. The 
posterior margin is obliquely angulated, extending dorsally, and slightly con­
vex. Both of the valves have these features but the posterior end of the 
right valve is a little more rounded. 
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The hinge is narrow and without a terminal widening; it is finely cren­
ulate. The contact groove of the left valve is very narrow anteriorly and 
posteriorly, but broader ventrally. 

The muscle scars are of the 0gmoconchella-type with six large spots ar­
ranged in two subvertical rows and surrounded by smaller spots. Both dor­
sally and anteriorly to this are seen a few scattered spots. 

The external surface is smooth. 
Sexual dimorphism was not observed. 
Measurements (in mm). All specimens have been measured . As sample 

No. 21 from Flyvbjerg No. 1 is the most representative one with regard 
to the occurrence of the different instars the measurements from it are given 
in text-fig. 45. The adults from this sample are rather small as the length of 
the left valves from other samples (B0rglum No. 1, Gassum No. 1, and 
0resund No. 12) ranges from 0.64 mm to 0.69 mm and the height from 
0.42 mm to 0.46 mm. This difference in size is probably due to environmental 
conditions; it must be noted that also the specimens of 0. pseudospina 
from sample No. 21 from Flyvbjerg No. 1 are rather small. 

The size of specimens from the Danish Embayment agrees with the 
measurements of three specimens given by Grundel, 1970. 

Remarks. Gri.indel (1970) regards Ostracod Nr. 7 Klingler (1962, p. 96 , 
pl. l 3, fig. 26) as synonymous with 0. transversa. As the specimen 
figured by Klingler seems to have a lamella on the anterior margin of 
the right valve, it is doubtful whether the two morphospecies are identical. 

Hungarella grosdidieri Viaud (1963, p. 89, pl. III, figs. 70-79) is 
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Text-fig. 45. Scattergram showing relations between numbers, lengths and heights for 
Ogmoconchella transversa (Gri.indel, 1970). Sample No. 21 from the Flyvbjerg No. 1 
boring. 
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without doubt identical with 0. transversa, but unfortunately the name given 
by Viaud is a nomen nudum, as it has never been published. 

0. transversa is identical with the species named Ogmoconcha sp. 4039 
in Michelsen, 1971a and 1973a. 

Distribution. Denmark: Upper part of the G. apostolescui - K. (K .) 
foveolata Subzone and lower part of the 0. adenticulata - N . (N.) sim­
plex Zone ; Lower and Upper Pliensbachian. 

Germany: Uppermost Carixian and lowermost Domerian (Griindel, 
1970). 

France: The A. bucklandi Zone to the A. margaritatus Zone; Lower 
Sinemurian to Lower Domerian (Viaud, 1963 ). 

Ogmoconchella Nr. 2 (Klingler, 1962) 
Pl. 37, figs. 528-530. 

1962: Ostracod Nr. 2 Klingler, p. 103, pl. 14, fig. 41. 

Material. l carapace and 1 right valve in a core sample from the Gas­
sum No. 1 boring. 

Description. See Klingler, 1962, p. 103 . 
Remarks. Neither the hinge nor the muscle scars are included in the 

description given by Klingler (1962), who mentioned that the external 
surface has a fine reticulation. Unfortunately the present right valve is 
filled with sediment, so only the hinge can be observed. It is of the Ogmo­
conchella-type. Specimens determined by W. Klingler and deposited with 
H. Malz (Frankfurt) have been studied and are considered to belong to the 
genus Ogmoconchella . 

Distribution. Denmark: Upper part of the 0 . adenticulata - N. (N.) 
simplex Zone; Upper Pliensbachian. 

Northern Germany: Lias Delta-lb to Delta-2b (Klingler, 1962). 
Southern Germany: Lias Delta-1 b (Klingler, 1962). 

Ogmoconchella ? Nr. 15 (Klingler, 1962) 
Pl. 37, figs. 531-533 . 

1962: Ostracod Nr. 15 Klingler, p. 102, pl. 13, fig. 37. 

Material. 2 carapaces in cuttings samples from the R0nde No. 1 boring. 
Description. See Klingler, 1962, p. 102. 
Remarks. This species is tentatively referred to the genus Ogmoconchella 

on the basis of the external features (described by Klingler, 1962). Neither 
the hinge nor the muscle scars are known. 
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Distribution. Denmark: Lower part (?) of the 0. adenticulata - N. (N.) 
simplex Zone; Upper Pliensbachian. 

Northern Germany: Lower part of Lias Delta (Klingler, 1962). 

Ogmoconchella sp. 4015 
Pl. 36, figs. 515-517;pl. 38, figs. 534-538 . 

1968a: Pseudohealdia ? sp. 813 Christensen , pl. 23 , fig. 52. 

Material. 13 carapaces, 8 left valves, and 4 right valves in core samples 
from the Fjerritslev No. 1, Gassum No. 1, and 0resund No. 3 borings. 

Description. This species is oval in dorsal view, with the greatest breadth 
at the mid-point or a little behind. The outline in lateral view is asymme­
trically oval. The anterior end is broadly rounded and high, whereas the 
posterior end is more narrowly rounded and lower. The dorsal margin is 
obliquely curved with a rather distinct bend in the middle. The ventral 
margin is nearly straight. The greatest height is at the mid-point. The ex­
ternal surface is smooth. The outlines of both valves conform to each other. 
Both the hinge and the muscle scars are of the Ogmoconchella-type. 

Measurements. Seven left valves and carapaces from 0resund No. 3 and 
Gassum No. 1 have been measured. Five of the specimens have the length 
0.55-0.60 mm and the others 0.70 mm and 0.75 mm. The corresponding 
heights are 0.34-0.38 mm, 0.42 mm and 0.50 mm. 

Remarks. The outline of the present species is identical with Ogmocon­
chella conversa Malz (1971, p. 443, pl. 5, fig. 27), but 0. sp. 4015 differs 
from this species in being smaller and in having a smooth external 
surface. 

Ogmoconchella sp. 4015 is perhaps identical with Cytheridea moorei 
Jones (1894, p. 165, pl. IX, figs. 7a-c and 8a-b). These two morpho­
species seem to have identical outlines and are of equal size. As the in­
ternal features of C. moorei are not very well known, a possible identity 
between the two species cannot be concluded. Ogmoconchella sp. 4015 and 
Cytheridea moorei may possibly be larvae of Ogmoconchella conversa, 
but the larvae of the last species are not described. Future studies on larger 
and better preserved material may elucidate the relations between these 
three morphospecies. 

Distribution. Denmark: Upper part of the 0. adenticulata - N. (N.) 
simplex Zone; Upper Pliensbachian. 
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Ogmoconchella sp. 4280 
Pl. 36, figs. 518-520; pl. 38, figs. 539- 541. Text-fig. 44. 

Material. 3 carapaces, 2 left valves, and 6 right valves in core samples 
from the Flyvbjerg No. 1 boring. 

Description. These specimens, which belong to one instar, are small, 
elongated oval with a pointed posterior end, and with the greatest height 
posterior to the mid-point. In dorsal view the outline is elongated oval, 
with the greatest breadth posterior to the mid-point. Posteriorly both of 
the valves form extensions between which there is a marginal concavity, 
since the extensions cover the margin in lateral view. 

The dorsal margin is convex. The posterior margin and the anterior one 
are well-rounded and of equal height. The ventral margin is straight with 
a concavity at the mid-point. The anterior margin of both the left valve 
and the right valve has an external lamella, which in the right valve is 
large. 

The hinge is narrow without a terminal widening, and it is finely cren­
ulate. In the left valve the contact groove along the margins is of nearly 
the same breadth. 

The muscle scars are of the Ogmoconchella-type with six large spots 
surrounded by smaller spots. 

The surface of the shell is smooth. 
Measurements. All measurable specimens have been measured (see text­

fig. 44). The length of the left valve is 0.56-0.58 mm and the height is 
0.32-0.34 mm. For the right valve the corresponding measurements are 
0.53-0.57 mm and 0.28-0.31 mm. 

Remarks. Ogmoconchella sp. 4280 shows some affinities with Pseudo­
healdia pseudohealdiae Gri.indel (1964a), but differs from the latter in hav­
ing muscle scars of the Ogmoconchella-type and a relatively lower posterior 
end. 

Ogmoconchella sp. 4280 may be a new species, but it is here described 
with open nomenclature because of the scarce material, which only includes 
one instar (adults or larvae?). 

Distribution. Denmark: Upper part of the 0. adenticulata - N. (N.) 
simplex Zone; Upper Pliensbachian. 

Genus Pseudohealdia Gri.indel, 1964 

Type species. Pseudohealdia pseudohealdiae Gri.indel, 1964. 
Original diagnosis. "Aussere Gestalt Healdia-ahnlich . Eine hintere verti­

kale Rippe oder hintere Dornen konnen auftreten oder fehlen. Schliess-
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muskelfeld aus 5-7 cytherelloid oder darwinuloid angeordneten Narben be­
stehend" (Griindel, 1964a, p. 470). 

Remarks. This genus is distinguished from Ogmoconcha, Ogmoconchella, 
and Healdia mainly by its simple muscle scar area (consisting of 5-7 spots 
only). 

Stratigraphical range. Lower Jurassic (Hettangian to Upper Pliensba­
chian). 

? Pseudohealdia nasuta (Drexler, 1958) 
Pl. 38, fig. 545. 

? 1958: H ealdia nasuta Drexler, p. 506, pl. 21, figs. 7a-c; pl. 25 , figs. 9-13 . 

Material. 10 carapaces in core samples from the Gassum No. 1 boring. 
Original diagnosis. "Eine Art der Gattung Healdia mit einer diinnen, 

vorspringenden Kalklamelle am Vorderrand der RKl und LK1" (Drexler, 
1958, p. 507) . 

Description. See Drexler, 1958, p. 507. 
Remarks. The ten carapaces are representatives of small larval states, 

which probably belong to the species 0. nasuta, as they are found in a 
fauna with 0. aspinata. In reality it is very difficult to distinguish these 
from small larvae of 0. bispinosa. However, the latter are a little more 
elongated. 

Griindel (1964a, p. 470 and 1964b, text-fig. 5) refers this species to 
the genus Pseudohealdia. 

Distribution. Denmark: The upper part of the 0. aspinata Zone; Lower 
Sinemurian. 

Southern Germany: Lias Alpha-2 and 3 (Drexler, 1958). 

Pseudohealdia truncata Malz, 1971 
Pl. 38, figs. 542-544. 

1962: Ostracod Nr. 4 Klingler, p. 102, pl. 13, fig. 38. 
1971 : Pseudohea/dia truncata Malz, p. 444, pl. 1, fig. 3; pl. 4, figs . 18-20. 

Material. About ten carapaces and valves in cuttings samples from the 
R~nde No. 1 boring. 

Original diagnosis. "Eine grosse Pseudohealdia-Art mit annahernd pa­
rallelen Langsrandern in Dorsalansicht und mit fast rechtwinklig abge­
stutztem Hinterende. Hinterrand in Seitenansicht nicht verdeckt (wie bei 
Ps. pseudohealdiae) und in der L komma-formig zum Ventralrand abge­
schragt" (Malz, 1971 , p. 444). 
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Description. See Klingler, 1962, p. 102. 
Distribution. Denmark: The upper part (?) of the 0 . adenticulata - N. 

(N.) simplex Zone; Upper Pliensbachian. 
Northern Germany: Lias Delta (Klingler, 1962 and Malz, 1971). 

Order Myodocopida Sars, 1866 
Suborder Cladocopina Sars, 1866 
Family Polycopidae Sars, 1866 
Genus Polycope Sars, 1866 

Type species. Polycope orbicularis Sars, 1866. 
Diagnosis. "Schale annahernd kreisformig oder kurz ovaJ, meist nur mit 

flacher Einbuchtung an Stelle einer Rostralincisur oder ohne Andeutung ei­
ner solchen. Der Innenast verlauft in geringer Entfernung vom Schalenrand, 
demselben annahrend parallel, die Verwachsungslinie sehr nahe dem Rand" 
(Muller, 1894, p. 231). 

Remarks. This diagnosis was given by Milller (1894) for the family 
Polycopidae, but was referred by Fischer (1961b, p. 497) and Plumhoff 
(1963, p. 17) for the genus Polycope. To distinguish this genus from the 
other one (Polycopsis Muller, 1894) by shell-morphology Polycope was 
characterized as having a "Schale stets sculpturirt" (Milller, 1894, p. 233). 

Stratigraphical range. Devonian?, Lower Jurassic - Recent. 

Polycope cerasia Blake, 1876 
Pl. 39, figs. 550-554. 

1876: Polycope cerasia Blake, p. 434, pl. 17, fig . 16. 
1938: Ostracode (151) Wieber, pl. 27, fig. 9. 
1952: Polycope sp. (10) Usbeck, p. 406, pl. 18, fig . 66 . 
1958: Polycope cerasia Tate & Blake - Drexler, p. 501, pl. 21 , fig. 1. 
1959: Polycope pumicosa Apostolescu, p. 801 , pl. I , fig. 1. 
1961 b: Polycope cerasia Tate & Blake - Fischer, p. 500, fig. 1. 
1967: Polycope aff. pumicosa Apostolescu - Donze, p. 73 , pl. I, fi gs. 2-5. 
1968a: Polycope (Ostracod (] 51 ) Wicher) - Christensen, pl. 23 , fig. 31. 
1968a: Polycope sp. 807 Christensen, pl. 23, fig. 56. 
1971: Polycope cerasia Blake - Lord, p . 645 , pl. 122, figs. 1-2. 

Material . 8 carapaces and 7 valves in core samples from the Flyvbjerg 
No. 1, Gassum No. 1, 0resund Nos. 3, 8, 9, 12, and 15 borings. 

Original diagnosis. "Carapace, circular, compressed, small, hinge-area 
small, ventral side with a produced lip ; ornamentation, a series of fine 
ridges and pits running from back to front, bowing out in the centre; when 
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seen transversely, it appears only irregularly pitted. The hinge-line is 
straighter than in P. orbicularis (Sars)" (Blake, 1876, p. 434). 

Description. See Lord, 1971, p. 645. 
Remarks. The sculpture is a reticulation of rather sharp ribs forming 

a polygonal (often hexagonal) pattern. In the marginal area the reticulation 
may be arranged concentrically. In well-preserved specimens the ribs arc 
rather sharp, though centrally on the valve broader and more rounded. In 
other specimens the main part of the external surface is covered by similar 
broad ribs, giving an impression of a pitted surface. There is a narrow 
marginal rim which may be smooth or have weak, radial ribs. 

The hinge seems simple: In the right valve a ridge, in the left valve a 
corresponding groove and short, terminal ridges (?). The muscle scar area 
is an oval rosette of 6 (?) spots. The marginal zone has not been observed. 

Studies on type material of Polycope pumicosa Apostolescu (deposited 
with H. J. Oertli, Pau, France) and of Polycope cerasia (kindly placed 
at the author's disposal by A. Lord) have demonstrated identity between 
the two species. However, Apostolescu (1959, p. 801) describes the ventral 
margin as having feebly developed spines, which are not visible on his 
figure. These spines are probably the ends of the radial, marginal ribs, 
which may be observed on well-preserved specimens. 

Concerning the affinities with P. cf. cerasia, P. decorata and P. sp. 4181 
see pp. 260, 261 and 264. 

Distribution. Denmark: The C. betzi - C. crassireticulata Zone to the 
0. adenticulata - N . (N.) simplex Zone; Lower Sinemurian to Upper 
Pliensbachian. 

Germany: Lias Alpha to Epsilon (Fischer, 1961b). 
England: The S. angulata Zone and the A. bucklandi Zone; upper Het­

tangian and lower Lower Sinemurian (Lord, 1971). 
France: The E. raricostatum Zone to the P. davoei Zone; upper Lotha­

ringian to Pliensbachian (Viaud, 1963). - Upper Carixian to Lower Do­
merian (Donze, 1967). 

Polycope cf. cerasia Blake, 1876 
Pl. 40, fig. 565. 

Material. 18 carapaces and 2 valves in core samples from the Gassum 
No. 1 boring. 

Remarks. Although rather many specimens have been recorded, only 
a few are sufficiently well-preserved to form a basis for a description. 
The internal features are not observed. 

It is a thin-shelled form with a reticulation of fine ribs forming a poly-
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gonal pattern. On the central and the dorsal part of the valve the reti­
culation is without any direction. On the anterior, posterior and ventral parts 
it has a vertical direction and consists of elongated polygons. 

P. cf. cerasia differs from P. cerasia in this reticulation, but resembles 
the latter species in other respects. 

Polycope aff. cerasia Tate & Blake sensu Dreyer (1965, pl. VI, fig. 9) 
has a more uniform and regular sculpture with stronger ribs. 

Distribution. Denmark: The 0. danica Zone and the 0 . adenticulata -
N. (N.) simplex Zone; Upper Sinemurian and Upper Pliensbachian. 

Polycope cincinnata Apostolescu, 1959 
Pl. 40, fig. 563. 

1959: Polycope cincinnata Apostolescu, p. 801 , pl. I, fig. 2. 
1967: Polycope cincinnata Apostolescu - Donze, p. 73 , pl. I , figs . 7-8 . 

Material. 6 carapaces in core samples from the Gassum No. 1 and 
0resund No. 9 borings. 

Original diagnosis. "Contour de la carapace subcirculaire. Surface des 
valves fortement costulee" (Apostolescu, 1959, p. 801) . 

Description. See Apostolescu, 1959, p . 801. 
Remarks. The present specimens have been compared with type ma­

terial deposited with H. J. Oertli (Pau, France). They are smaller than 
the specimens described by Apostolescu, but resemble them in every other 
respect. 

Distribution. Denmark: The C. betzi - C. crassireticulata Zone to the 
G. apostolescui - K. (K.) foveolata Subzone; Lower Sinemurian to Lower 
Pliensbachian. 

France: The E. raricostatum Zone to the P. davoei Zone; upper Lo­
tharingian to Pliensbachian (Viaud, 1963). - Upper Carixian to Lower 
Domerian (Donze, 1967). 

Austria: Upper Triassic (Urlichs, 1972). 

Polycope cf. cincinnata Apostolescu, 1959 
Pl. 40, fig. 566. 

Material. 9 carapaces and 1 valve in core samples from the Fjerritslev 
No. 1, Gassum No. 1, 0resund Nos. 3 and 15 borings. 

Remarks. None of these specimens are entire, but from the sculpture 
they seem to belong to one morphospecies with some affinities with P. cin­
cinnata. 

The sculpture consists of fine, rather distinct ribs which are subcon-
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centrically arranged. Centrally on the valve they form a vertical, elongated 
oval figure. Between the ribs there are fine cross-ribs and numerous pits. 
The shape of the carapace and the internal features can not be described 
from the present material. The specimen figured on pl. 40 (fig. 566) is 
the largest one found and the one with the most distinct sculpture. 

Polycope cf. cincinnata differs from P. cincinnata in having more numer­
ous and less coarse ribs. 

Small specimens of P. cf. cincinnata, which resembles P. minor n.sp., may 
be distinguished from the latter by the numerous intercostal pits. 

Distribution. Denmark: Upper part of the 0. danica Zone and the 0. 
adenticulata - N. (N.) simplex Zone; uppermost Upper Sinemurian to Up­
per Pliensbachian. 

Polycope decorata Apostolescu, 1959 
Pl. 40, fig. 569. 

1959: Polycope decorata Apostolescu, p. 802, pl. I, fig. 3. 
1968a: Polycope sp. 880 Christensen, pl. 23, fig. 32. 

Material. 1 carapace in a core sample from the 0resund No. 12 boring. 
Original diagnosis. "Contour de la carapace subcirculaire. Surface des 

valves couverte de fortes reticulations triangulaires" (Apostolescu, 1959, 
p. 802). 

Description. See Apostolescu, 1959, p. 802. 
Remarks. The reticulation is strong, especially in the central part of 

the lateral surface. The ribs form a more or less regular pattern of poly­
gons, which are large centrally and smaller marginally. The polygons may 
be subdivided into triangles by finer ribs. 

The rather coarse and strong reticulation distinguish this species from P. 
cerasia. 

Distribution. Denmark: The G. apostolescui - K. (K.) foveolata Sub­
zone; Lower Pliensbachian. 

France: The E. raricostatum Zone to the P. davoei Zone; upper Lotharin­
gian to Pliensbachian (Viaud, 1963). 

Polycope minor n.sp. 
Pl. 38, figs . 546-547; pl. 39, figs. 555-562. 

1968a: Polycope sp. 851 Christensen, pl. 23 , fig. 6. 
1970: Polycope No. 4065 Michelsen, p. 49, pl. XII, figs. 6a-b. 

Derivation of the name. From minor = smaller, referring to the small 
size of this species. 
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Holotype . A carapace. D.G.U. catalogue No. 1973-0M-266. Pl. 39, figs. 
555-556. 

Type locality. The Rpdby No. 1 boring. 
Type stratum. Sample No. 20. Dark grey clay interbedded with silt. The 

0. aspinata Zone; Hettangian. 
Material. 74 carapaces and 8 valves in core samples from the Gassum 

No. 1, Horsens No. 1, Rpdby No. 1, Vinding No. 1, 0resund Nos. 8 and 
9 borings. 

Diagnosis. A small species of the genus Polycope with a subcircular out­
line; the anteroventral part slightly protuberant. The sculpture consists of 
fine, subconcentric ribs, which converge towards the ventral margin. The 
sculpture is distinct marginally and very faint centrally. 

Description. See Michelsen, 1970, p. 49. 
Measurements. For the majority of the specimens the state of preserva­

tion is so bad that they are not measurable. Measurements of eight speci­
mens from Rpdby No. 1 are given in Michelsen (1970, p. 50). 

Remarks. Unfortunately the internal features of this species are only 
partly known. Although no observations have been made of the marginal 
zone most of the specimens mentioned above are considered to be adults 
of a new species, which cannot be confused with any known species. The 
small size and the very fine sculpture separate P. minor from other Poly­
cope-species . 

It must be emphasized that the sculpture, which in Michelsen (1970) 
is described as consisting of furrows, has later on been shown by means of 
the scanning electron microscope to consist of fine ribs (cf. pl. 39, fig. 
556). 

A few specimens recorded from Vinding No. 1 differ slightly from the 
holotype. They are a little larger and the sculpture is more irregular. Fur­
thermore, very fine ribs occur in the intercostal areas (cf. pl. 39, fig. 
560). These specimens may possibly belong to another species, but the 
mentioned differences may also be due to the state of preservation or the 
environmental conditions. Until more material is available they are referred 
to P. minor. 

Distribution. Denmark: Upper part of the 0. aspinata Zone to the P. re­
ticulata Subzone; Hettangian to lower Upper Sinemurian. 

Polycope pelta Fischer, 1961 
Pl. 40, figs. 570-573. 

1938: Ostracode (227) Wicher, pl. 27, fig. 4 . 
196 I b: Polycope pelt a Fischer, p. 499, fig. 1 (Mitte). 

262 D.G.U. 11. rk. nr . 104 



Material. 2 deformed carapaces in a core sample from the Fjerritslev No. 
1 boring. - 4 well-preserved carapaces in cuttings samples from the Dansk 
Nordsp J-1 and Rpnde No. 1 borings. 

Original diagnosis. "Eine Art der Gattung Polycope mit folgenden Be­
sonderheiten: Rostralincisur fehlt, die Skulptur ist auf einen Randstreifen 
beschrankt und mit zarten, radiaren Leistchen versehen. Randzahne feh­
len" (Fischer, 1961b, p. 499). 

Description. See Fischer, 1961b, p. 499. 
Remarks. The present specimens have a sculpture similar to Ostracode 

(227) Wicher, 1938. The photograph of Polycope pelta given by Fischer 
(1961 b) does not clearly illustrate the sculptural features of the holotype; 
nor is his description unambiguous. As his specimens are synonymous with 
the specimen figured by Wicher, the sculpture of the holotype (P. pelta) 
is supposed to consist of obliquely radial ribs, which do not cover the 
central part of the valve. 

Plumhoff (1963) published two species of the genus Polycope: P. pelta 
Fischer and P. cf. maculata G. W. Miiller. His description of P. pelta 
shows a sculpture as on Ostracode (227) Wicher and as on the present 
specimens. On his photograph Plumhoff (1963, pl. 1, figs. 1-2) shows speci­
mens with a stronger and coarser sculpture although they are smaller than 
Ostracode (227) Wicher (and P. pelta). The other species published by 
Plumhoff (Polycope cf. maculata) has a sculpture and size similar to 
Ostracode (227) Wicher, but it differs in having a net-like sculpture an­
teriorly (cf. Plumhoff, 1963, p. 18). It is uncertain whether either of these 
species is identical with P. pelta Fischer, 1961. 

Polycope pelta may be accepted as clearly defined by the description of 
Fischer (1961b, p. 499) and the photograph of Wicher (1938, pl. 27, 
fig. 4). 

Distribution. Denmark: The middle subzone of the 0. danica Zone and 
the 0. adenticulata - N. (N.) simplex Zone; Upper Sinemurian and Upper 
Pliensbachian. 

Southern Germany: "Lias Delta an bis zur Lias/Dogger-Grenze" (Fi­
scher, 1961b, p. 500). 

Polycope sp. 4044 
Pl. 40, fig. 564. 

Material. 1 carapace in a core sample from the Gassum No. 1 boring. 
Remarks. This specimen is characterized by an oval outline in lateral 

view, with the anterior margin strongly extended ventrally. The lateral surface 
has 10-15 branching ribs, parallel to the long axis of the oval. 
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This specimen does not resemble any known species and may possibly 
be a new species. 

Distribution. Denmark: Uppermost in the 0. aspinata Zone; Lower Sine­
murian. 

Polycope sp. 4181 
Pl. 40, fig. 567. 

Material. 4 carapaces and 1 valve in core samples from the Bv)rglum 
No. 1, Gassum No. 1, and Haldager No. 1 borings. 

Remarks. This species has the same shape of carapace as Polycope 
cerasia, but it is smaller than the latter and it has a different reticulation. 

The reticulation consists of numerous pits, more or less regularly con­
centrically arranged. The marginal area does not have a thickened rim with 
a different sculpture as on P. cerasia. 

As only two of the specimens are sufficiently well-preserved to form a 
basis for defining an independent species, this form is here given with open 
nomenclature. 

Distribution. Denmark: The G. apostolescui - K. (K.) foveolata Sub­
zone (and the 0. adenticulata - N. (N.) simplex Zone ?); Lower Pliens­
bachian (and Upper Pliensbachian ?) . 

Polycope sp. 4197 
Pl. 40, fig. 568. 

1968a: Polycope sp. 816 Christensen, pl. 23 , fig . 54. 

Material. 2 carapaces in core samples from the Gassum No. 1 and 0re­
sund No. 3 borings. 

Remarks. Polycope sp. 4197 is characterized by an oval outline in lateral 
view. The sculpture consists of a few very strong ribs parallel to the long 
axis of the oval. Between the ribs there are fine cross-ribs. 

Polycope sp. 4197 has less ribs than Polycope discus Fischer (1961b, p. 
497). The present species also has a well-defined rib conforming to the 
margin. 

P. sp. 4197 is possibly identical with Polycope cf. cincinnata Aposto­
lescu sensu Viaud (1963 , pl. I , fig. 2). 

As Polycope sp. 4197 is not a well-defined species it is here given 
with open nomenclature. 

Distribution. Denmark: The 0. adenticulata - N. (N.) simplex Zone ; 
Upper Pliensbachian. 
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Unknown genus and family 
Ostracod Nr. 103 Klingler, 1962 
Pl. 38, fig. 548. 

1962: Ostracod Nr. 103 Klingler, p. 96, pl. 13, fig . 29. 

Material. l fragment in a core sample from the 0resund No. 14 boring, 
- and 2 carapaces in cuttings samples from the R0nde No. 1 boring. 

Description. See Klingler 1962, p. 96. 
Remarks. The specimens figured by Viaud (1963, pl. V, fig. 121 as 

Krausella ? sp. 101) and by Oertli & Grosdidier (] 961, pl. VI as Krausella 
? sp. 101 ("Ostracoda K" Apostolescu, 1959)) have a posteroventral spine 
on the right valve and may be identical with Ostracod Nr. 103 Klingler 
and not with Ostracod sp. K Apostolescu. 

The external features are very much like those of the genus Krausella 
Urlich, 1894, but as the internal characters are unknown this species cannot 
be referred to any genus with certainty. 

Distribution. Denmark: The middle subzone of the 0. danica Zone (?) ; 

Upper Sinemurian. 
Germany: Lias Gamma and lower part of Lias Delta (Klingler, 1962). 
France: The A. semicostatum Zone to the P. spinatum Zone; Sinemurian 

to Domerian (Oertli & Grosdidier, 1961 and Viaud, 1963). 

Ostracod sp. K Apostolescu, 1959 
Pl. 38, fig. 549. 

1959: Ostracoda K Apostolescu . p. 817, pl. IV, figs. 75- 76. 
1968a: Ostracod sp. 893b Christensen, pl. 23 , fig. 46. 

Material. 5 carapaces and 1(?) left valve in core samples from the 
Fjerritslev No. 2 and 0resund No. 12 borings. 

Remarks. Only three (carapaces) of the specimens are well-preserved 
and only one is a possible adult. They have been compared with type 
material of Ostracod K Apostolescu deposited with H. J. Oertli (Pau, 
France). 

Ostracod K Apostolescu resembles Ostracod Nr. 103 Klingler, but differs 
from the latter in lacking the posteroventral spine. As the two species are 
of the same size, they must be regarded as separate species and not be 
combined as in Oertli & Grosdidier (1961, pl. VI). 

This species cannot with certainty be referred to any genus as the 
internal features not are known. It might belong to Krausella Urlich, 1894 -
see also Ostracod Nr. 103. 
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Distribution. Denmark: The G. apostolescui - K. (K.) foveolata Sub­
zone and the 0 . adenticulata - N. (N.) simplex Zone; Lower and Upper 
Pliensbachian. 

France: The U. jamesoni Zone and the T. ibex Zone; Pliensbachian 
(Apostolescu, 1959). 
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Dansk sammendrag 

Nedre jura biostratigrafi og ostracoder 
i det Danske Srenkningsomrade 

For mindre end et halvt arhundrede siden var nedre jurassiske aflejringer i 
Danmark kun kendt fra Bornholm. Boringer udfprt i forbindelse med efter­
spgningen af olie i Danmarks undergrund har i mellemtiden fremskaffet en 
lang rrekke oplysninger om opbygningen af den prrekvartrere lagserie. 27 af 
disse boringer, samt 9 boringer udfprt i 0resund i geoteknisk pjemed, er 
fprt ned i eller igennem den nedre jurassiske lagserie og udgpr et fyldigt 
materiale vedrprende dens opbygning, mregtighed og geografiske udbredelse. 
Det er saledes kendt at aflejringerne er begnenset til det Danske Srenknings­
omrade. Dette bassin er mod sydvest strukturelt begrrenset af Ringkpbing­
Fyn Hpjderyggen og mod nordpst af den Fennoscandiske Randzone; i 
sydpst star bassinet i forbindelse med det Polske Bassin og i vestnordvest 
med det Norsk-Danske Bassin (cf. text-fig. 1, p. 7). 

Forekomsten af nedre jurassiske aflejringer i det Danske Srenkningsom­
rade er fprste gang nrevnt af Nprvang (1946). En beskrivelse af lagserien i 
flere boringer, inklusiv en stratigrafisk inddeling baseret pa analyser af hen­
holdsvis megafossiler og foraminiferer, er publiceret af Gregersen & Sorgen­
frei (1951) og Nprvang (1957). Alle boringer udfprt af Danish American 
Prospecting Company er beskrevet og lagserien er kronostratigrafisk inddelt 
af Sorgenfrei & Buch (1964); de mesozoiske sedimenter er analyseret af 
Larsen (1966). Boringerne fra det sidste tiar er udfprt af Dansk Under­
grunds Consortium og findes beskrevet hos Rasmussen (1972) og Rasmus­
sen et al. (1971 og 1973). Endelig skal det fremhreves at ovennrevnte geo­
tekniske boringer udfprt i 0resund er beskrevet i Larsen et al. (1968). 

Den foreliggende afhandling omfatter en beskrivelse af de nedre jurassiske 
ostracoder og ostracodfaunaer i det Danske Srenkningsomrade, samt en 
biostratigrafisk inddeling af lagserien. Det bar vreret hensigten at definere en 
biostratigrafisk zonering baseret pa en mikrofossilgruppe (ostracoder) , der 
forekommer i tilstrrekkelige mrengder i de relativt sma prpver, der fas fra 
boringer. Den definerede zonering er anvendelig indenfor hele det Danske 
Sc.enkningsomrade og danner grundlaget ved en korrelation med aflejringer 
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andre steder i Nordeuropa. Underspgelsen er baseret pa materiale fra de 
ovennrevnte boringer og pa materiale fra tre ikke tidligere publicerede Nord­
s0 boringer. Den geografiske placering af boringerne er vist pa fig. 1 (p. 7) . 

Lithostratigraf i 

Larsen (1966) har lithostratigrafisk inddelt den overvejende del af den 
mesozoiske lagserie i formationer. Af disse er Fjerritslev Formationen den 
vigtigste i forbindelse med mervrerende arbejde. Den er defineret som be­
staende af overvejende m0rkfarvede, marine lersten eller skifre; den mest 
fuldstrendige udvikling af formationen findes i bassinets centrale og nordlige 
del. Den meget ensartede lerstensserie indeholder mindre interkalationer af 
sandsten og siltsten i dens pverste og nederste de! , og den pvre del af for­
mationen kan yderligere udskilles som vrerende mere finkomet end den 
underliggende og oftest af grpnlig farve. 

Under Fjerritslev Formationen findes i Nord- og Midtjylland deltaiske 
aflejringer defineret som Gassum Formationen, medens der mod sydvest 
findes marine lag defineret som Vinding Formationen. I den sydligste del af 
bassinet underlejres Fjerritslev Formationen af deltaiske aflejringer benrevnt 
Ullerslev Formationen. De marine aflejringer i Fjerritslev Formationen af­
Jpses og overlejres af deltaiske aflejringer defineret som Haldager Formatio­
nen. 

Pa grundlag af tidligere underspgelser af megafossiler og foraminiferer er 
den overvejende del af Fjerritslev Formationen henfprt til lias, medens Gas­
sum Formationen, Vinding Formationen og Ullerslev Formationen er hen­
fprt til rhaet; den pvre <lei af den grpnlige serie i Fjerritslev Formationen er 
sammen med Haldager Formationen bestemt til <logger (se Sorgenfrei & 
Buch, 1964 og Larsen, 1966). 

De foreliggende underspgelser af ostracodfaunaeme har vist at den nedre 
grrense for nedre jura i den sydlige, sydvestlige og centrale del af bassinet er 
sammenfaldende med Fjerritslev Formationens nedre grrense (hvilket er i 
overensstemmelse med tidligere underspgelser) . I den nordlige del af bassinet 
er <let derimod pavist at ogsa dele af eller hele Gassum Formationen skal 
henfpres til nedre jura. Nye fund af reducerede ostracodfaunaer i den pver­
ste del af Fjerritslev Formationen og i den nederste del af Haldager Forma­
tionen har sandsynliggjort, at grrensen mellem nedre og mellem jura skal 
placeres ved eller over formationsgrrensen . 

Aflejringeme i 0resund omradet er lithologisk afvigende fra de ovenfor 
beskrevne. G. Larsen bar i Larsen et al. (1968) pa dansk givet en grundig 
beskrivelse af sedimenteme og en lithostratigrafisk inddeling i overensstem­
melse med inddelingen af de tilsvarende aflejringer i Skane. Der er i fore-

270 D .G .U . II. rk. nr. 104 



liggende afhandling ingen afvigelse fra Larsen's lithostratigrafiske inddeling, 
bortset fra at lagserien i boringen 0resund nr. 2 her henfpres til Rydeback 
Lagene i overensstemmelse med Norling (1972). 

Biostratigrafi 

Det prpvemateriale, der danner grundlaget for den biostratigrafiske ind­
deling af nedre jura i det Danske Srenkningsomrade, omfatter tre kategorier 
af pr!,Ner. De enkelte ostracodarters relative reprresentation, samt fauna­
ernes relative stprrelse, er beskrevet ved kvantitativt bebandlede kremeprl/l­
ver (cf. tabellerne 1-13). Som grundlag for vurdering af de enkelte arters 
vertikale udbredelse og for beskrivelse af faunaernes totale sammensretning 
(se text-fig. 2, p. 44) er yderligere benyttet et stjiirre antal kvalitativt be­
bandlede krerneprl/lver. Som den tredie kategori er skylleprl/lver benyttet, og 
fl/lrst og fremmest i de boringer bvor krememateriale ikke bar vreret til ra­
dighed ved analysen. Skylleprl/lverne er grundet prl/lvetagningsteknikken at 
betragte som kvalitative, til trods for at de prreparationsteknisk behandles 
kvantitativt. 

Den stratigrafiske inddeling af lagserien er i nrervrerende afhandling ba­
seret pa definitionen af nedennrevnte ostracodzoner og -subzoner. En sam­
menstilling af denne biostratigrafiske inddeling med den litbostratigrafiske 
og den kronostratigrafiske er for de enkelte profiler vist i text-fig. 3-21. 

0gmoconchella aspinata Zonen. Denne zone er defineret i boringen Rl/ldby 
nr. 1 (se Michelsen, 1970), og er yderligere fundet i krerner fra boringerne 
Gassum nr. 1, Horsens nr. l, Vedsted nr. 1 og Vinding nr. 1. 

Den kvantitative fremstilJing af 0 . aspinata faunaen findes i tabellerne 
1-4, 8 og 13. Aflejringerne tilhl/lrende denne zone er gennemgaende fossil­
rige, og ostracodfaunaen er meget veldefineret. Faunasuccessionen giver mu­
lighed for en opdeling af zonen i en nedre og en jiivre del, samt for en 
korrelation af lagserien til hettangien og nedre del af nedre sinemurien. 
Denne stratigrafiske bestemmelse stl/lttes af forekomsten af ammonitterne 
Psiloceras sp., S. angulata og 0. sinemuriensis i Gassum serien. 

Cristacythere betzi - Cristacythere crassireticulata Zonen. Den er defineret 
i boringen Gassum nr. 1 og er yderligere fundet i krernemateriale fra borin­
gerne 0resund nr. 8, 9 og 14. 

Tabellerne 3 og 5 indebolder den kvantitative fremstilling af faunaen, 
der skarpt adskiller sig fra den underliggende 0. aspinata fauna og den 
overliggende P. reticulata fauna. Den stratigrafiske korrelation af zonen til 
l/lvre del af nedre sinemurien er baseret pa tilstedevrerelsen af ostracodarten 
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C. betzi og underbygget af faunaens forekomst mellem 0. aspinata faunaen 
og P. reticulata faunaen. 

0gmoconchella danica Zonen. 0gsa denne zone er defineret i boringen Gas­
sum nr. 1, og den er yderligere registreret i krerneborede afsnit i boringernc 
Bprglum nr. 1, Fjerritslev nr. 2, Frederikshavn City nr. 2 og 0resund nr. 
9, 10, 11, 12, 14 og 15. Zonen er opdelt i tre subzoner, hvoraf den nedre 
og den pvre er oprettet som formelle subzoner, medens faunaen i den 
midterste subzone er for darligt kendt til at det pa nuvrerende tidspunkt er 
anset for forsvarligt at definere denne. 

Progonoidea reticulata Subzonen, der er den nederste indenfor 0 . danica 
Zonen, er defineret i Gassum nr. 1 og forekommer yderligere i Fjerritslev 
nr. 2 og 0resund nr. 9, 10 og 14 (cf. tabellerne 5-8). Den veldefinerede 
ostracodfauna danner basis for en korrelation til nederste pvre sinemurien 
(lias beta-la) . 

Den mellemste subzone er i sin helhed kun fundet i Gassum profilet (cf. 
tabel 7). I enkelte intervaller udgpres ostracodfaunaen kun af fa arter og 
forefindes i vekslende bevaringstilstand. Den successive forekomst af en 
rrekke arter, der er typiske for dele af det tyske lias beta, danner grundlaget 
for en korrelation til pvre sinemurien og en inddeling af Gassum serien i 
lias beta-lb, 2 og 3. Bestemmelsen af lagseriens nederste del til lias beta-lb 
stpttes af forekomsten af ammonitten P. planicosta. 

Gramannella apostolescui - Kinkelinella ( Klinglerella) foveolata Sub­
zonen omfatter den pverste del af 0. danica Zonen. Den meget velbevarede 
og omfattende fauna, der forekommer i boringen 0resund nr. 12, danner 
basis for definitionen af G. apostolescui - K. (K.) foveolata faunaen (se 
tabellerne 7, 9 og 10). Tiltrods for at der ikke er beskrevet en tilsvarende 
fauna fra Nordvesteuropa kan denne subzone korreleres med nedre pliens­
bachien pa grundlag af de enkelte arters kendte stratigrafiske range. Denne 
bestemmelse stpttes af forekomsten af ammonitten A. capricornus i Gass um 
profilet. 

0gmoconchella adenticulata - N. (Nanacythere) simplex Zonen . Denne 
zone er ligeledes defineret i boringen Gassum nr. 1, og den pvre del af 
zonen er yderligere registreret i kremeborede afsnit i boringeme Bprglum 
nr. 1, Fjerritslev nr. 1 og 2, Flyvbjerg nr. 1, Frederikshavn City nr. 2, 
Haldager nr. 1, Vedsted nr. 1 og 0resund nr. 3. 

Den meget veldefinerede ostracodfauna danner grundlaget for korrela­
tion med pvre pliensbachien (cf. tabellerne 4, 8 og 10-13). Denne strati­
grafiske bestemmelse stpttes af forekomsten af indexfossilerne A. margarita­
tus og P. spinatum i Gassum profilet. Parallelt med den successive fore-
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komst af disse to ammonitter indicerer ostracodfaunaen i samme boring en 
mulig opdeling i to subzoner. 

I boringen 0resund nr. 2 er der fundet en arts- og individfattig ostracod­
fauna, der indicerer aflejringer af aalenien alder. Enkelte elementer af denne 
fauna er yderligere fundet pverst i Fjerritslev Formationen i boringen Ved­
sted nr. 1 og nederst i Haldager Formationen i boringerne Haldager nr. 1 
og Rpnde nr. 1. Den grpnlige lersten pverst i Fjerritslev Formationen, 
hvorfra der ikke hidtil med sikkerhed er fundet fossiler, har hermed vist sig 
beliggende mellem lag med en veldefineret pliensbachien fauna og lag med 
en mulig aalenien fauna. Denne fossilfrie lerstensserie er derfor her foreslaet 
henfprt til toarcien-aalenien og sidestillet med den tyske Posidonienschifer. 

Bassinudviklingen 

Pa baggrund af tidligere beskrivelser af sedimenter, foraminiferer og mega­
fossiler, samt den detaljerede inddeling af den nedre jurassiske lagserie der er 
opnaet gennem mervrerende underspgelse, kan sedimentationsforlpbet og bas­
sinudviklingen kortfattet beskrives. 

En oversigt over faciesfordelingen er givet pa kortet (text-fig . 24, p. 105), 
der er sammenstillet pa grundlag af kort publiceret af Sorgenfrei (1963, tvl. 
II, fig. 2) og Larsen (1966, fig. 46). Spjlerne reprresenterer faunaudviklin­
gen i de enkelte boreprofiler, idet det relative antal af arter i de enkelte 
ostracodzoner eller -subzoner er fremstillet ved den horisontale akse. Den 
vertikale akse er uafhrengig af lagseriens mregtighed, der derimod er ud­
trykt i tal under spjlerne. Som generelle trrek kan det fremhreves at stprste­
delen af omradet drekkes af lerede, marine sedimenter; kun langs den nord­
pstlige og pstlige margin af bassinet findes sandede, ofte deltaiske aflejrin­
ger. Centralt i bassinet findes lagmregtigheder op til 980 m (i Fjerritslev 
omradet) og i 0resund omradet mere end 500 m, medens mregtigheden i 
de marginale omrader er mindre end 300 m. 

En regional zone langs Ringkpbing-Fyn Hpjderyggen (inkl. lokaliteterne 
Vinding, Slagelse (?) og Rpdby) ma antages at have vreret drekket af havet 
ved overgangen til nedre jura. 0. aspinata Zonens tykkelse og faunaens 
karakter viser, at de centrale dele af bassinet drekkedes af havet tidligt i 
hettangien. Der aflejredes bade her og mod sydvest ensartede, marine ler­
sten, medens de marine aflejringer mod syd (i Rpdby og 0rslev omraderne) 
veksler med sandede, deltaiske aflejringer. Pa Bornholm indeholder den 
Nedre Kulfprende Serie kun mindre marine interkalationer (Gry, 1969 og 
Sellwood, 1972). I 0resund omradet viser Halsingborg Formationen og 
Di::ishult Formationen en udvikling fra deltaisk til littoral facies (Larsen, 
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1968). Forekomsten af 0 . aspinata faunaen i Gassum Formationen i Flyv­
bjerg serien indicerer marine indslag i denne ellers deltaiske lagserie. I dele 
af Nordjylland er denne deltaiske serie saledes samtidig med de marine, 
lerede aflejringer centralt og sydvestligt i bassinet og ma, ligesom de del­
taiske og littorale aflejringer i 0resund omradet og pa Bornholm, henfpres 
til hettangien og nedre sinemurien. 

C. betzi - C. crassireticulata Zonen er den reldste ostracodzone der er 
konstateret i 0resund omradet, medens den midterste del af 0. danica 
Zonen tilsvarende er den reldste i det nordligste Jylland. Disse biostratigra­
fiske indikationer er sammenfaldende med overgangen fra de overvejende 
sandede til de lerede aflejringer. I begge omrader indicerer fund af mega­
fossiler dog marint nedre sinemurien i dele af de underliggende sandede 
aflejringer. I pvre del af nedre sinemurien er der saledes aflejret mprk­
farvede lersten i 0resund omradet og i stprstedelen af bassinet. Der findes 
ingen aflejringer af denne alder i Rpdby, men derimod i den nrerliggende 
boring 0rslev nr. 1. Samtidig med den udstrakte aflejring af disse marine 
lersten er der pa Bornholm og i det nordligste Jylland afsat kystnrere san­
dede sedimenter. 

Aflejringen af marine lersten i pvre sinemurien er udbredt i hele bas­
sinet. I den nordligste del af Jylland er disse de reldst forekommende, 
medens de ved enkelte lokaliteter Jangs Ringkpbing-Fyn Hpjderyggen er de 
yngst kendte aflejringer fr.a nedre jura. Lagserien i 0resund omradet viser 
forekomsten af facielle rendringer, idet non-marine lag forekommer indlejret 
enkelte steder i serien. 0gsa faunaen, svarende til nedre del af 0. danica 
Zone, indicerer svingninger i de pkologiske betingelser, savel vertikalt som 
horisontalt i lagserien. Det bpr saledes nrevnes at en omfattende del af 
0resund serien er fossilfri og antageligt aflejret i et miljp med ugunstige kar 
for den benthoniske fauna. 

Ved overgangen til nedre pliensbachien bliver sedimenterne mere silthol­
dige, isrer i 0resund omradet og i Nordjylland, og ostracodfaunaen (G. 
apostolescui - K. (K.) foveolata faunaen) er meget individ- og artsrig 
sammenlignet med faunaen i den underliggende del af 0. danica Zonen. 
Sammenholdt med forekomsten af de udprregede marine aflejringer pa 
Bornholm anses disse rendringer i savel de lithologiske som de faunistiske 
forhold at vrere influeret af en omfattende transgression i denne periode. 
Aflejringerne er udbredt i hele bassinet, bortset fra enkelte lokaliteter nrer 
Ringk0bing-Fyn H0jderyggen (se text-fig. 24, p. 105). 

Ved overgangen til pvre pliensbachien er der ikke konstateret regionale 
forskydninger indenfor det Danske Srenkningsomrade. Sedimenterne bliver 
gennemgaende mere finkornede, og faunaen (0. adenticulata - N. (N.) 
simplex faunaen) er bade arts- og individrig. Sammenlignet med den under-
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liggende subzone indicerer bade de lithologiske og de faunistiske forhold et 
milj(b med et lavere energiniveau. Aflejringerne i 0. adenticulata - N. (N.) 
simplex Zonen er udbredt i hele bassinet ligesom G. apostolescui - K. (K.) 
foveolata Subzonens. 

Marine aflejringer af aalenien alder er pavist ved en arts- og individfattig 
fauna i boringen 0resund nr. 2 i overensstemmelse med tidligere undersyj­
gelser fra Sydsverige. Strerkt reducerede faunaer, af formodentlig samme al­
der, er fundet pa grrensen mellem Fjerritslev Formationen og Haldager 
Formationen i tre boringer i Nord- og Midtjylland. Det afsnit af Fjerritslev 
Formationen der Jigger mellem pliensbachien aflejringerne og aflejringerne 
af en mulig aalenien alder er her foreslaet henf(brt til toarcien-aalenien og 
sideordnet med Rydeback Lagene og Posidonienschifer. Disse gr(bnlige, ret 
fede lersten er formodet aflejret i et marint milj(b rued ugunstige kar for 
den benthoniske fauna. De findes i Nordjylland og i Midtjylland (Ry;nde 
nr. 1). I 0resund omradet viser de tilsvarende aflejringer en styjrre vckslen 
i facies og afbrydelser af sedimentationen. I omradet langs Ringky;bing-Fyn 
Hy;jderyggen er tilsvarende aflejringer ikke konstateret. 

Palceontologi 

I dette kapitel er de fundne 124 ostracodarter beskrevet. Af disse er 71 
tidligere blevet beskrevet, medens 23 er beskrevet som nye arter. De re­
sterende 30 kan ikke henf(bres til kendte arter og er beskrevet med aben 
nomenklatur grundet et begrrenset eller darligt bevaret materiale. 

Arterne fordeler sig pa 27 slregter og underslregter, af hvilke 2 slregter og 
1 underslregt er beskrevet som nye i nrervrerende arbejde. 

Karakteristiske eksemplarer af de enkelte arter er afbildet pa tavlerne 
1-40 sidst i afhandlingen. Ved fotograferingen er der dels benyttet et 
lysmikroskop og dels et scanning elektron mikroskop. Det f(brstnrevnte er 
velegnet til gengivelse af skallernes form og omrids, idet det er muligt at 
fotografere objektet fra flere sider. Ved scanning elektron mikroskopet fas 
derimod prrecise gengivelser af skulptur, overfladerelief, interne struktur­
elementer og isrer af meget sma detaljer. De to former for fotograferings­
teknik er derfor anset for lige vrerdifulde og som supplerende hinanden. 
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Index of species, subgenera and genera 

The names of the species, subgenera and genera described m the present paper are 
printed in Italics; all synonyms in Roman types. 

A crocythere 152 
acuticostata, Procytheridea. . 216 
acuticostata, Progonoidea 216 
adenticulata, Hungarella . . . 233 
adenticulata, Ogmoconcha 233 
adenticulata, Ogmoconcha . . . . . . . 236 
adenticulata, Ogmoconchella . . . . . 233 
adunca, Kinkelinella (Kinkelinella) 

aff . . . . . . . . . . . . . . . . . . . . . . . . 179 
adunca, Procytheridea aff. P. . 179 
aequabilis, M ac rocypris (Macro-

cypris) ? . . . . . . . . . . . . . . . . . 131 
aequalis, Ogmoconcha . . . . . . . . . . . 236 
aequalis, Ogmoconchella 
amalthei amalthei, Ogm oconcha . . 
(amalthei, Bairdia) . . . ....... . .. . 
amalthei circumvallata , Ogmo-

236 
225 
225 

concha . . . . . . . . . . . . . . . . . . . . . . 227 
amalthei form A , Ogm oconcha . . . . 228 
amalthei intercedens, Ogm oconcha . 227 
amalthei , Ogmoconcha . . . . . . . . . 225 
amalthei , Ogmoconcha .. ... . .. . . 229 
amalthei rotunda, Ogm oconcha 228 
amlingstadtensis, Monoceratina . . . 138 
angusta, Trachycythere . . . . . . . . . . 220 
apostolescui, G ramannella . . 172 
apostulescui, Procytheridea ? . . 172 
apostulescui, Procytheridea ? aff. 

P.? .. .. . . . .... . ...... . ..... 172 
apostulescui, Procytheridea ? cf. P .? 197 
aspinata, Healdia . . . . . . . . . . . . . . . 238 
aspinata, Hungarella . . . . . . . . . . . . 238 
aspinata, Ogmoconchella ..... . . 
auleata, Procytheridea (Progonoidea) 
auleata, Progonoidea 
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238 
217 
217 

bachi, Lophodentina ? 211 
bachi, Nanacy there ? . . . . . . . . . . . . 211 
Bairdia ..... . .. . ... . .... 120 
betzi, Cristacy there . . . . . . . . . . . . . . 163 
betzi, Procytheridea . . . . . . . . . . . . . 163 
bipartita, Kinkelinella (Kling/ere/la ) 188 
bipartita, Procytheridea . . 188 
bispinosa, Healdia . . . . . . . 243 
bispinosa, Ogmoconcha . . . 243 
bispinosa, Ogm oconchella . . . . . . . . 243 
bispinosa , Pseudohealdia ? 243 

Camptocythere 137 
carinata, Bairdia cf. . . . . . . . . . . . . . 122 
cavatum, Cyth eropteron ? . . . . . • . . 144 
cerasia, Polycope . . . . . . . . . . . . . . . . 258 
cerasia, Polycope cf. . . . . . . . . . . . . . 259 
cincinnata, Polycope . . . . . . . . . . . . . 260 
cincinnata, Polycope c/. . . . . . . . . . . 260 
circumcostata, Nanacyt/1 ere (Gonio-

cythere) . . . . . . . . . . . . . . . . . . . . . 201 
contractula, Ogmoconcha 
contractula, Ogmoconcha .. . ... . . 
cos/a/a, Cristacythere . .... . .. . . . . 
crassireticulata, Cristacythere 
Cristacythere . .. . .. .. ... . . . 
Cytheropteron 
Cytherura 

dan ica, Ogm oconchella . ... ..... . 
decorata, Polycope ...... . .... . . . 
(D omeria), N anacythere . . . . . . . . . 

elegans, Lophocythere 
elegans, Lophocythere 

225 
229 
165 
168 
162 
143 
148 

243 
261 
199 

204 
209 

277 



elegans, Nanacythere (Goniocythere) 204 
ellipsoidea, Bairdia (?) . . . . . . . . . . 238 
ellipsoidea, Cytheridea . . . . . . . . . . 238 
ellipsoidea, Ogmoconcha . . . . . . . . 23 8 
ellipsoidea var. reducta, Cytheridea 238 
elongata, Bairdia . . . . . . . . . . . . . . . . 124 
elongata, Bythocypris cf. . . . . . . . . . 126 
elongata, lsobythocypris aff. . . . . . . 125 
elongata, Isobythocypris cf. . . . . . . . 124 
elongata, l sobythocypris cf. 126 
elongata, ? Isobythocypris . . . . . . . 124 
elongata, ? Isobythocypris . . . . . . . . 126 
elongata, Kinkelinella (Kl ingerel/a) ? 194 
elongata, Nanacythere (Gonio-

cythere) . . . . . . . . . . . . . . . . . . . . . 206 
elongata, Pontocyprell a . . . . . . . . . . 124 

firma , Nanacythere (Dom er/a) . . . . 199 
fiss icosta, Nanacythere (Dom eria). . 200 
fov eolata, Kinkelinella (Klinglerella) 189 
foveolatum, Cytheropteron ? 145 
Fuhrbergiella . . . . . . . . . . . . . . . . . . 152 
fusiformis, Monoceratina ? 139 
fusiformis, P aradoxostoma ? . . . . . 139 
fu siformis, Paradoxostoma ? cf. P. ? 150 

gassumensis, Acrocythere . . . . . 153 
glabellata, Ki11kelinella (Klinglerella) 182 
glabellata, Procytheridea . . . . . . . . . 182 
(Goniocythere), Nanacythere . . . . . . 201 
Gramannella . . . . . . . . . . . . . . . . . . . 172 
grosdidieri, Pseudohealdia ? . . . . . . 252 
gruendeli, Ogmoconchella . . . . . . . . 247 

hagenowi, Hungarella . . . . . . . . . . . 230 
hagenowi, Ogmoconcha . . . . . . . . . . 230 
harpa, Pleurife ra .. .. .... . ....... 214 
harpa, Procytheridea (Pleurifera) . . 214 
harpa, Procytheridea (P leurifera) .. 
horrida, Trachycythere 

indet. gen. sp. 4353 .. . . .. .. .. . . . 
intercedens, Ogmoconcha ...... . . 
Isobythocypris . . ... . . . .... . 

(Kinkelinella), Kinkelinella ...... . 
Kinke/inella . ... . . ............. . 
(Klinglerella) , Kinkelinella . . .. . .. . 

278 

214 
221 

219 
227 
124 

178 
178 
181 

laevigata, Gramannella 
lanceolata, ? Krausella 
lanceolata, ? Liasina .. ... .. .... . 
/aqueata , Kinkelinella (Klinglerella) 
laqueata, Procytheridea .. ....... . 
Liasina 
liass ica, Bairdia . . . ... .. . 

medioreticulata, Kinkelinella 
(Kling/ere/la) .. . .. . . . . . . . ... . . 

medioreticulata, Procytheridea .. . . 
minor, Nanacythere (Goniocythere) 
minor, Polycope 
moles/a, Bairdia ............... . 
Monoceratina ... . ... . ..... . ... . 
mouhersensis, "Ogmoconcha" ... . 
"mouhersensis, Ogmoconchella" .. 
multicostata, Kinkelinel/a (Klingle-

rella) .......... .. ........... . 
multicostata, Procytheridea .. 
multistriata, Monoceratina ? ..... . 

N anacythere .. . .. . .. . . ...... .. . 
(Nanacythere), Nanacyt here . . . .. . 
nasuta, Healdia .... .. ... . .. .. . . 

175 
136 
136 
192 
192 
13 5 
238 

183 
183 
207 
261 
121 
138 
248 
248 

186 
186 
140 

196 
196 
257 

nasuta, ? Pseudohealdia . . . . . . . . . . 257 

oblonga, Kinkelinella (Kinkelinella) 179 
oblonga, Procytheridea . . . . . . . . . . 179 
oeresundensis, Acrocythere . . . . . . . l 55 
Ogmoconcha . . . . . . . . . . . . . . . . . . 222 
Ogmoconchella . . . . . . . . . . . . . . . . . 231 
Ostracod N r. 103 . . . . . . . . . . . . . . . 265 
Ostracod sp. K. . .. . . . .. . 265 

paracostata, Na nacythere (Gonio-
cythere) . . . . . . . . . . 209 

Paracypris . . . . . . . . . . . . . . . . . . . . . 134 
Paradoxostoma 
pe/ta, Polycope 
Pleurifera .. . .. . ... . ... . ....... . 
Polycope .... . .. . .. .. .. . 
praecox, Camptocyt/1ere ... . . .. . . 
Procytheridea . . ... . . . . . . . . .... . 
Progonoidea . . 
Pseudohealdia 
Pseudomacrocypris . .... . 
pseudospina, Hungarella 

149 
262 
214 
258 
137 
160 
216 
256 
129 
249 

D.G.U. H . rk. nr . 104 



pseudospina, Ogmoconcha . . . . . . . . 249 
pseudospina, Ogmoconchella 249 
pumicosa, Polycope . . . . . . 258 
pumicosa, Polycope aff . . . . 258 
pusil/um, Paradoxostoma ? . 149 

rectangula, Acrocythere . . . . . . . . . . 156 
redcarensis, Bairdia . . . . . . . . . . . . . 134 
redcarensis, Paracypris ? . . . . . . . . 134 
redcarens is, ? Paracypris . . . . . . . . 134 
ret iculata, Procytheridea . . . . . . . . . 217 
reticulata, Progonoidea . . . . . . . . . . 217 
reticulatum, Cytheropteron . . 147 
roedbyensis, Stenestroemia ? . . . . . . 149 

scrobiculata, Monoceratina cf. . . . . 141 
septenaria, Healdia . . . . . . . . . . . . . 251 
septenaria, Healdia aff. . . . . . . . . . . 251 
septenaria, Ledahia . . . . . . . . . . . . . 251 
septenaria, Ogmoconchella . . . . . . . 251 
septenaria, Pseudohealdia (Ledahia) 251 
simplex, Nanacythere (Nanacythere) 196 
Stenestroemia . . . . . . . . . . . . . . . . . . . 149 
subaequabilis, Pseudomacrocypris . 131 
subtriangularis, Pseudomacrocypris. 132 
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subtriangu/aris, Pseudomacrocypris 
aff. . . . . . . . . . . . . . . . . . . . . . . . . . 134 

sulcata, Kinkeline/la (Klinglerella) . . 187 
sulcata, Procytheridea . . . . . . . . 187 
sulcata, Procytheridea aff. P. . . 189 

tatei, Gramannella cf. . . . . . . . . . . . 176 
Trachycythere . . . . . . . . . . . . . . . . . . 220 
transversa, Hungarella . . . . 252 
transversa, Ogmoconchella . . . . . . . 252 
tricostata, Acrocythere . . . . . . . . . . 158 
triebeli, Kinkelinella (Kling/ere/la) . . 187 
triebeli, Kinkelinella (Kling /ere/la) 

cf. . . . . . . . . . . . . . . . . . . . . . . . . . 188 
triebeli, Klinglerella aff. K. . . . . . . 183 
triebeli , Procytheridea . . . . . . . . . . . 187 
trun cata, Pseudohealdia . . . . . . . . . . 257 
tubulosa seratina, Trachycythere . . 222 
tubulosa tubulosa, Trachycythere 221 

unispinata, Isob ythocypris . . . . . . . . 127 

variabilis, Kinkelinella (Klinglerella) 193 
variabilis , Procytheridea . . . . . . . . . 193 
vestibulifera, Liasina . . . . . . . . . . . . 136 
vulgaris, Procytheridea . . . . . . . . . . 187 
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Plate 1 D . G . U . Text 
cata logue No. page 

Figs. 1-2. Bairdia molesta Apostolescu, 1959. .... . . . . . . . . . . . . . . . 121 
Fig. 1. Carapace, broken posteriorly. Right side. X 70 . Bprg-
!um No. 1, sample No. 14 .. 1973- OM- 29 
Fig. 2. Carapace, larva, length 0.36 mm, height 0.22 mm. 
Right side. X 70 . 0resund No. 3, sample No. 348 1973- OM- 30 

Fig. 3. Bairdia cf. carinata Drexler, 1958 .. .. . . . . . . . . . . . . . . . . . . . . 122 
Carapace, length 0.90 mm, height 0.47 mm. Right side. X 70 . 
Npvling No. 1, sample 6020'-6050' . . . . . . . . 1973- OM- 31 

Fig. 4. Bairdia sp. 4134 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 122 
Carapace, length 0.34 mm, height 0.17 mm. Right side. 
X 100. Npvling No. 1, sample 5180'-5210' . . . . . 1973-OM- 32 

Figs. 5-8. Bairdia sp . 4185 ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 122 
Fig. 5. Right valve, length 1.04 mm, height 0.54 mm. Exter-
nal view. X 70 Fjerritslev No. l , sample No. 4. . .. . 1973- OM- 33 
Fig. 6. Left valve, broken. Internal view. X 70. 0resund No. 
3, sample No. 293 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1973- OM-34 
Figs. 7- 8. Right val ve, length 0.89 mm, height 0.48 mm. 
Internal views. 0resund No. 3, sample No. 293 . - Fig. 7: 
X 70. - Fig. 8: Detail with the muscle scars, X 300 1973-OM-35 

Fig. 9. Isobythocypris cf. elongata (Blake, 1876) . . . . . . . . . . . . . . . . 126 
Right valve, length 0.79 mm, height 0.40 mm. Internal view. 
X 70. 0resund No. 3, sample No. 341 . . . . . . . . 1973-OM- 36 

Figs. 10-11. ? Isobythocypris elongata (Blake, 1876) . . . . . . . . . . . . . . 124 
Fig. 10. Carapace, length 0.84 mm, height 0.41 mm. Right 
side. X 70. 0resund No. 3, sample No. 329 . . . . . . 1973-OM- 37 
Fig. 11. Pyrite-cast. Right side with muscle scars. X 90. 0re-
sund No. 3, sample No. 288 . . . . . . . . . . . 1973-OM- 38 

Scanning electron micrographs. 
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Plate 2 D. G. U. Text 
cata logue No . page 

Fig. 12. Isobythocypris aff. elongata (Blake, 1876). . . . . . . . . . . . . . . . 125 
Right valve, length 0.69 mm, height 0.39 mm. Interna l view. 
X 100. Gassu m o. 1, sample 4750'-4756' . . . . . . . . . . . . . . 1973-0M-39 

Fig. 13 . l sobythocypris unispinataApostolescu, 1959.... ..... .. . .. 127 
Carapace, length 0.80 mm, height 0.38 mm. Right side. X 70. 
0resund No. 12, sample No. 1408 . . . . . . . . . . . . . . . . . . . . . . I 973-0M- 40 

Figs . 14- 16. Isobythocypris? sp. 4020 . . . . . . . . . . . . . . . . . . . . . . . . 127 
Fig. 14. Carapace, bro ken anteriorly. Right side. X 70. Gas-
sum No. 1, sa mple N o. 38 . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1973- 0M- 41 
Fig. 15. Carapace, length 0.49 mm, height 0.28 mm. Right side. 
X 70. Gassum No. 1, sample No. 38 . . . . . . . . . . . . . 1973-0M- 42 
Fig. 16. Carapace, broken. Right side. X 70. Gassum No. 1, 
sample No. 38 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1973-0M- 43 

Figs. 17-19. lsobythocypris sp . 4329 . . . . . . . . . . . . . . . . . . . . . . . . . . 129 
Fig. 17. Carapace, length 0.24 mm, height 0.16 mm. Right 
side. X 135. 0resund No. 12, sample o. 1408 . . . . . . . . . . 1973-0M-44 
Fig. 18. Carapace, length 0.25 mm, height 0.16 mm. Right 
side. X 135. Bprglum No. 1, sample No. 14 . . . . . . . . . . . . 1973-0M-45 
Fig. 19. Right valve, broken . Detail with the hinge. X 200. 
0resund No. 3, sample No. 346 . . . . . . . . . . . . . . . . . . . . . . . . 1973-0M- 46 

Fig. 20. Isobythocypris ? sp. 4070 . . . . . . . . . . . . . . . . . . . . . . . . . . . . 128 
Carapace, slightly deformed. Right side. X 70. Gassum No. 
1, sample No. 43 A. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1973-0M- 47 

Fig. 21. Pseudomacrocypris subaequabilis n. sp. . . . . . . . . . . . . . . . . . . 131 
Pyrite-cast. Deta il with the muscle scars of the left valve. 
X 670 . 0 resund No. 2, sample No. 204 . . . . . . . . . . . . . . . . 1973-0M- 48 

Figs. 22- 28. Pseudomacrocypris subtriangularis n. sp . . . . . . . . . . . . . 132 
Figs. 22, 26- 28. Right valve, adult, length 0.49 mm, height 
0.25 mm. Holotype. Internal views. Rpdby No. 1, sample No. 
21. - Fig. 22: X 100. - Fig. 26: Anterior hinge region, X 
270. - Fig. 27 : Media n hinge region, X 670. - Fig. 28: Po-
sterior hinge region , X 270 . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1969- 0M- 4 
Figs . 23- 24. Left valve, broken anteriorly. Internal views. 
Rpdby No. 1, sample No. 21. - Fig. 23: X 100. - Fig. 24: 
Posterior hinge region, X 670 .. . .. . . . . ... . 1973-0M- 49 
Fig. 25. Left valve, length 0.37 mm, height 0.1 8 mm. Internal 
view. X 100. Rpdby N o. 1, sa mple No. 21 . . . . . . . . . . . . . . 1973-0M-50 

Scanning electron micrographs. 
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Plate 3 D . G. U. Text 
X 60 cata logue No. pa ge 

Figs. 29-30. lsobythocypris cf. elongata (Blake, 1876) . . . . . . . . . . . . 126 
Carapace, deformed a nd broken anterior ly. Fjerritslev No. 2, 
sample No. 2. - F ig. 29: Ri ght side. - Fig. 30: D orsal view .. 1973-OM- 17 

Figs. 31-32.? lsobythocypris elongata (Blake, 1876) . . . . . . . . . . . . . . 124 
Carapace, length 0.8 1 mm, height 0.37 mm. 0resund No. 9, 
sample No. 1076. - F ig. 31: Right side. - Fig. 32: D orsal 
view 1973-OM-16 

Figs. 33- 36. lsobythocypris aff . elongata (Blake, 1876) . . . . . . . . . . . . 125 
Figs. 33- 34. Carapace, length 0.69 mm, height 0.43 mm. Gas-
sum No. 1, sample 4750'-4756'. - Fig. 33: Right side. - Fig. 
34: Dorsal view . . . . . . 1973- OM-23 
Figs. 35- 36. Carapace, length 0.66 mm, height 0.38 mm. 
Gassum No. J, sample 4750'-4756'. - F ig. 35: Right side. -
Fig. 36: Dorsa l view . . . . . . 1973-OM-22 

Figs. 37-38. lsobythocypris ? sp. 4070 . . . . . . . . . . . . . . . . . . . . . . . . 128 
Carapace, length 0.90 mm, he ight 0.52 mm. Bs,Jrg lum No. I, 
sample No. 14. - Fig. 37: Dorsal view. - Fig. 38 : Ri ght side J 97 3-OM- l 8 

Phot.: 0. Neergaard Rasmussen. 
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Fig. 39. Pseudomacrocypris subaequabilis n. sp. . . . . . . . . . . . . . . . . . . 131 
Carapace, length 0.41 mm, height 0.20 mm. Holotype. Left 
side. 0resund No. 2, sample No. 205 . . . . . . . . . . . . . . . . . . . . 1972-OM-97 

Figs. 40-41, 44-45. Pseudomacrocypris subtriangularis n. sp. . . . . . . . 132 
Figs. 40- 41. Right valve, adult, length 0.49 mm, height 0.25 
mm. Holotype. Rjildby No. 1, sample No. 21. - Fig. 40: Dor-
sal view. - Fig. 41: External view . . . . . . . . . . . . . . . . . . . . . . 1969- OM-4 
Figs. 44-45 . Carapace, larva (A-1), lenght 0.41 mm, height 
0.20 mm. Gassum No. 1, sample No. 48. - Fig. 44: Dorsal 
view. - Fig. 45: Left side . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1972- OM- 99 

Figs . 42-43 . Pseudomacrocypris aff. subtriangularis n. sp. . . . . . . . . . . 134 
Carapace, length 0.17 mm, height 0.33 mm. 0resund No. 14, 
sample No. 1779. - Fig. 42: Left side. - Fig. 43: Dorsal view 1972-OM-lO0 

Figs . 46-4 7. Paracypris ? sp. 4091 . . . . . . . . . . . . . . . . . . . . . . . . . . . . 135 
Carapace, length 0.71 mm, height 0.27 mm. Yinding No . 1, 
sample No. 42. - Fig. 46: Right side. - Fig. 47: Dorsal view 1973- OM- l 

Figs. 48-49. Paracypris? redcarensis (Blake, 1876) . . . . . . . . . . . . . . 134 
Carapace, broken posteriorly. 0resund No. 12, sample No. 
1432. - Fig. 48: Right side. - Fig. 49: Dorsal view . . . . . . . . 1972-OM- 98 

Fig. 50 . ? Liasina lanceolata (Apostolescu, 1959) . . . . . . . . . . . . . . . . 136 
Carapace, deformed. Right side. Gassum No. 1, sample No. 
38 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1973- OM-3 

Figs. 51-52. Liasina vestibulifera Gramann, 1963 . . . . . . . . . . . . . . . . 136 
Carapace, adult, length 0.56 mm, height 0.26 mm. 0resund 
No. 3, sample No. 346. - Fig. 51: Dorsal view. - Fig. 52: 
Right side . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1973-OM-2 

Figs . 53-55. Monoceratina ? fusiformis (Drexler, 1958) ...... . .. . . . 139 
Figs. 53- 54. Carapace, length 0.42 mm, height 0.19 mm . 
Gassum No. 1, sampl e No. 48 . - Fig. 53: Right side. - Fig. 
54: Dorsal view .... . . . ... .. . ... .. .. .. ... . . . . ' .. ... .. .. 1973-OM- 7 
Fig. 55. Carapace, length 0.39 mm, height 0.18 mm. Right 
side. Horsens No. 1, sample No. 5 .. ... 

Phot.: 0 . Neergaard Rasmussen. 

1973- OM-8 
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F ig. 56. Camptocythere praecox Triebel, 1950 . . . . . . . . . . . . . . . . . . 137 
Right valve, length 0.66 mm , height 0.43 mm. External view. 
X 70. 0resund No. 2, sample No. 208 . . . . . . . . . . . 1973-OM- 51 

F ig. 57. Camptocythere sp . 4190. . ... . ... . . . . . . . . . . . . . . . . . . . . . J 38 
Carapace, broken. Left side. X 70. 0resund No. 2, sample 
No. 197 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1973-OM- 52 

Figs. 58-60. Monoceratina ? fusiformis (Drexler, 1958) . . . . . . . . . . . . J 39 
F igs . 58-59. Right valve, length 0.42 mm, height 0.20 mm. 
Externa l views. Npv ling No. 1, sample 5300'- 5330'. - Fig. 
58: X 70. - F ig. 59: X 200 . . . . . . . . . . . . . . . . . . . . 1973-OM-53 
Fig. 60. Left va lve, broken posteriorly. Internal view. X 135. 
Horsens No. 1, sample No. 5 1973- OM-54 

Fig. 61. Monoceratina ? sp . 4135.. .. .. . ..... . ... .. . ...... . ... . 141 
Cara pace, length 0.44 mm, height 0.18 mm. Ri ght side. 
X 100. Npvl ing No. 1, sampl e 5180'-5210' . . . . . . 1973- OM- 55 

Figs. 62-63. Monoceratina ? multistriata n. sp. . . . . . . . . . . . . . . . . . . 140 
Left valve, length 0.47 mm, height 0. I 9 mm. External views. 
Gassum No. 1, sample No. 47. - F ig. 62: X 100. - F ig. 63: 
X 200 . . . 1973- OM-56 

Fig. 64. M onoceratina ? sp. 4325 .. . . ... . . . . . . . . . . . . . . . . . . . . . . . 142 
Carapace, length 0.30 mm, height 0.18 mm. R ight side. 
X JOO. Horsens No. 1, sampl e No. 4 . . . . . . . . . . 1973- OM- 57 

F igs. 65-66. Monoceratina cf. scrobiculata Triebel & Bartenstein, 1938 141 
Carapace, broken . Right side. Gassum No. 1, sample 4265'-
4281'. - F ig. 65: X JOO. - F ig. 66: X 335, a nterodorsa l part 1973-OM- 58 

Fig. 67. M onoceratina sp. 4317... ... . . . . . . . . . . . . . . . . . . . . . . . . . 142 
Carapace, length 0.27 mm, he ight 0.14 mm. Right s ide. 
X 135 . Flyvbjerg No. 1, sampl e No. I 8... 1973-OM- 59 

F ig. 68. Monoceratina sp. 4176. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 142 
Carapace, broken. Right side. X 135. Gassum No. 1, sampl e 
No. 53 . . . . . . . . . . . . 1973-OM-60 

Fig. 69. M onoceratina amlingstadtensis Triebel & Bartenstein, 1938 . . 138 
Carapace, length 0.45 mm , height 0.23 mm. Right side. 
X 100. N pvling No. 1, sample 5120'-5150'.. . ... . . 1973- OM-61 

Scanni ng electron micrographs. 
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Figs. 70-71. Cytheropteron ? cavatum n. sp. . . . . . . . . . . . . . . . . . . . . 144 
Fig. 70. Carapace, adu lt (?), length 0.39 mm , height 0.20 mm. 
Holotype. Right side. X 100. Gassum No. 1, sample No. 38. 1973- 0M- 62 
Fig. 71. Left valve, larva, length 0.34 mm, height 0.17 mm. 
Interval view. X 100. 0resuncl No. 14, samp le No . 1689. . .. 1973- OM- 63 

F igs . 72-78. Cytheropteron? foveolatum n. sp. . . . . . . . . . . . . . . . . . . 145 
Fig. 72. Left valve, adult, broken posteroventra lly. External 
view. X 100. Fjerritslev No. 1, sample No. 4. . . . . . . . . . . 1973-OM- 64 
Figs. 73-74. Carapace, broken. Flyvbjerg No. 1, sample No. 
19. - Fig. 73: Left side, X 90. - Fig. 74: Ventral view, X 100 1973-OM-65 
Figs. 75-76. Carapace, length 0.35 mm, height 0.19 mm. 0re-
sund No. 3, sample No. 356. - Fig. 75: Left side, X 100. -
Fig. 76: Ventral view, X 100 . . . . . . . . . . . . . . . . . . . . . . . . . . 1973-OM-66 
F ig. 77. Right valve, adult, deformed. Internal view, X 135. 
Fjerritslev No. 1, sample No. 4. . . . . . . . . . . . . . . . . . . . . . . . . 1973-OM-67 
Fig. 78. Left va lve, adult, length 0.39 mm, height 0.20 mm. 
Internal view. X 135. Fjerritslev No. 1, sample No. 4 . ..... 1973-OM-68 

F igs. 79-82. Cytheropteron reticulatum n. sp. . . . . . . . . . . . . . . . . . . . 147 
Figs. 79-80. Carapace, adult, length 0.31 mm, height 0.17 
mm. Holotype. Horsens No. 1, sample No. 5. - F ig. 79: 
Right side, X 100. - Fig. 80: Laterove ntral view, X 100. .. l 973-OM-69 
Fig. 81. Right valve, adu lt, broken. Internal view. X 200. 
Horsens No. 1, sample No. 5 .......... . . .. . ... . . . 1973-OM-70 
Fig. 82. Left valve, adult, broken. Detail with the muscle 
scars. X 470. Horsens No. 1, sample No. 5........ . . . . . . 1973-OM- 7 I 

F ig. 83. Nanacythere? sp. 4069 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 13 
Carapace, length 0.30 mm, height 0.14 mm. Right side. 
X 100. 0resund No. 10, sample No. 1194. . . . . . . . . . . . . . . . 1973-OM-72 

Fig. 84. "Cytheropteron" sp. 4203 . . . . . . . . . . . . . . . . . . . . . . . . . . . . 148 
Right va lve, length 0.27 mm, height 0.14 mm. External 
view. X 100. 0resund No. 12, sample No. 1432......... 1973-OM-73 

Fig. 85. Nanacythere? sp. 4322 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 13 
Left va lve, adu lt, broken . External view. X 100. Fjerritslev 
No. 2, sample No. 23. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1973-OM-74 

Fig. 86. Acrocythere ? sp. 4339 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 160 
Left valve, adu lt, length 0.36 mm, heigh t 0.18 mm. External 
view. X 100. Gassum No. 1, sample 4300'-4310'. 1973-OM-75 

Fig. 87. Cytherura? sp. 4340 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 148 
Right valve, adult , length 0.37 mm, height 0. 17 mm. External 
view. X 100. Gassum No . .I , sa mple 4300'-4310' .......... 1973-OM-76 

Scanning e lectron micrographs (figs 73- 74: A. Nprgaard Jensen). 
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Figs. 88-89 . Stenestroemia ? roedbyensis Michelsen, 1970 
Right va lve, ad ult, mal e, length 0.51 mm, height 0.26 mm. 
Interna l views. R pdby No. 1, sample No. 21. - Fig. 88: De-

D.G.U. 
cata logue No. 

tail with the muscle scars, X 470. - F ig. 89: X 100 .. . . . . 1973-OM-77 

Text 
p age 

149 

Figs. 90-95. Paradoxostoma? pusillum n. sp. . . . . . . . . . . . . . . . . . . . . 149 
Figs. 90-9 1. Carapace, length 0.33 mm, height 0.16 mm. 
Holotype. 0resund No. 8, sample No. 917. - Fig. 90: Dor-
sa l view, X 100. - Fig. 91: Left side, X 100 . ... . . . 1973-OM-78 
Fig. 92. Carapace, length 0.31 mm, height 0.14 mm. Right 
side. X 150. Gassum No. 1, sample No. 56. . . . . . . . . . 1973-OM-79 
Figs. 93- 94. Left va lve, length 0.3 I mm, height 0.15 mm. 
[nternal views. Rpdby No. 1, sa mple No. 21. - Fig. 93: 
X 135. - Fig. 94: D eta il with the muscle sca rs, X 470 . . .. 1973-OM-80 
F ig. 95 . R ight valve, length 0.29 mm, height 0.13 mm. Inter-
nal view. X 135. R pd by No. 1, sample No. 21 . . .... .. ... . 1973-OM-8 1 

Fig. 96. Paradoxostoma ? sp. 4092 . . . . . . . . . . . . . . . . . . . . . . . . . . . . 151 
Ca rapace, deformed ventrally. Left side. X 100. Gassum No. 
1, sample 4143 '- 4148' . . . . . . . . . . . . . . . . . . 1973-OM-82 

Figs. 97-100. Acrocythere gassumensis n. sp. . . . . . . . . . . . . . . . . . . . . 153 
Fig. 97. Carapace, deformed. Right side. X 100. Gassum No. 
1, sample No. 39A . . . . . . . . . . . . . . . . . . . . . . . . 1973- OM-83 
Fig. 98. Carapace, adu lt (?), deformed. Left side. X 100. 
0rernnd No. 9, sa mple No. 1062 . . . . . . . . . . 1973-OM-84 
Fig. 99. Right valve, larva, broken posteriorly. External view. 
X 100. 0resund No. 8, sample No. 917. . . . . . . . . . . . . . . . . . 1973-OM- 85 
Fig. 100. Right valve, larva, broken anterodorsally. Inte rna l 
view. X 200. Gassum No. 1, sample No. 39A. .... . 1973- OM- 86 

Figs. 101- 104. Acrocythere oeresundensis n. sp. . . . . . . . . . . . . . . . . . 155 
Figs. 101- 103. Ri ght valve, adu lt, length 0.39 mm, height 
0.18 mm. Internal views. 0resund No. 12, sample No. 1405. 
- Fig. 101: X 135. - Fig. 102: Detail with the muscle scars, 
X 670. - Fig. 103: Deta il with the a nterior hinge region, 
X 335 . . . . . . . . 197 3-OM-87 
Fig. 104. Left valve, adult , length 0.39 mm, height 0.20 mm. 
External view. X 100. 0resund No. 12, sample No. 1406 .. 1973- OM- 88 

Scanning electron micrographs. 
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Figs. 105-106. Monoceratina ? multistriata n. sp . . . .... .. . .. .. .. . 
Carapace, length 0.58 mm, height 0.23 mm. Holotype. N pv­
ling No. 1, sample 5930'-5960'. - Fig. 105: Right side. -
Fig. 106: Dorsal view . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1973- OM- 9 

Figs. 107-111. Cytheropteron ? foveolatum n . sp .... .. . . . .... .. . . 
Figs. 107- 109. Ri ght valve, adult, length 0.36 mm, height 
0.21 mm. Holotype. Fjerritslev No. l , sample No. 4. - Fig. 
107: External view. - Fig. 108: Dorsal view. - Fig. I 09 . In-
ternal view . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1973-OM- 12 
Figs. 110- 111. Carapace, adult, length 0.38 mm, height 0.20 
mm. Fjerritslev No. 1, sample No. 4. - Fig. 110: Dorsal view. 
- Fig. 111: Right side . . . . . . . . . . . . . . . . . . . . . . . . . 1973-OM- 13 

Fig. 112. Stenestroemia ? roedbyensis Michelsen, 1970 .. ... .. .. . . . 
Carapace, adult, female, length 0.48 mm, height 0.24 mm. 
Right side. Rpdby No. 1, sample No. 21 . . . . . . . . . . . . . . . . 1969- OM- 22 

Figs. 113-114. Paradoxostoma ? pusillum n. sp . .. . ...... ... ... . . . 
Right valve, length 0.30 mm, height 0.14 mm. Rpdby No. 1, 
sample No. 21. - Fig. 113: External view. - Fig. 114: Inter-
nal view . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1969- OM- 5 

Text 
page 

140 

145 

149 

149 

Figs. 115-116. Paradoxostoma ? sp. 4092 . . . . . . . . . . . . . . . . . . . . . . 151 
Carapace, deformed. Gassum No. 1, sample 4143 '-4148'. -
Fig. 115: Left side. - Fig. 116: Dorsal view . . . . . . . . . . . . . . 1973- OM- 21 

Figs. 117-119. Acrocythere gassumensis n. sp... . . .. . ... ........ . 153 
Carapace, larva (?), length 0.34 mm, height 0.19 mm. Holo-
type. Gassum No. 1, sample No. 39A. - Fig. 117: Right side. 
- Fig. 118: Posterior view. - Fig. 119: Dorsal view . . . . . . . . 1973-OM- 15 

Figs. 120-124. Acrocythere oeresundensis n. sp.. . . . . . . . . . . . . . . . . . 155 
Figs. 120- 122. Right valve, adult, length 0.37 mm, height 
0.17 mm. Holotype. 0resund No. 12, sample No. 1406. -
Fig. 120: External view. - Fig. 121: Internal view. - Fig. 122: 
Dorsal view . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1973- OM- 10 
Figs. 123- 124. Carapace, adult, length 0.40 mm, height 0.19 
mm. 0resund No. 12, sample No. 1406. - Fig. 123: Dorsal 
view. - Fig. 124: Right side . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1973-OM-11 

Phot. : 0. Neergaard Rasmussen . 
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Fig. 125. Fuhrbergiella sp. 4189 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 152 
Left valve, broken posterodorsa lly. External view. X 100. 
0resund No . 2, sample No. 201 1973-OM-89 

F igs. 126- 130. Acrocythere rectangula n. sp. ........... . . . ...... 157 
F ig. 126. Left va lve, adult, fema le, length 0.38 mm, height 
0 .19 mm. Internal view. X 135. 0resund No. 14, sample No. 
1689 . . . . . . . . . . . . . 1973-OM-90 
F igs. 127- 128. Left va lve, adult, male, length 0.41 mm, height 
0.19 mm. Intern al views. 0resu nd No. 14, sample No. 1691. 
- F ig. 127: X 135. - Fig. 128: Deta il with the muscle scars, 
X 1000 . . . . . . . . . . . . 1973- OM- 91 
Fig. 129. Right valve, adu lt, female, length 0.38 mm, height 
0.18 mm. Internal view. X 135. 0resund No. 14, sample No. 
1691 1973- OM- 92 
Fig. 130. Carapace, adult, m ale, length 0 .39 mm, height 0.18 
mm. Left side. X 100. 0resund No. 10, sample No. 1167 . 1973- OM- 93 

F igs. 131- 142. Acrocythere tricostata n. sp.... . . . . . . . . . . . . . . . . . . 158 
Fig. I 3 l. Left valve, larva, length 0 .32 mm, height 0.18 mm. 
External view. X 100. 0 resund No. 15, samp le No. 1826 . . 1973- OM- 94 
F igs. 132- 133. Carapace, adult, length 0.39 mm, height 0.20 
mm. Holotype. Gassu m No. 1, sa mple No. 16. - Fig. 132: 
Dorsal view, X JOO. - F ig. 133: Right side, X 100. 1973- OM-95 
F igs. 134- 135 . Left valve, adult. N!iJvling No. 1, sample 5270' 
-5300'. - Fig. 134: External view, X 110. - Fig. J 35 : Inter-
nal view, X 95 . . . . . . . . . . . . . 1973-OM-96 
F igs. 136- 138. Right valve, adult. Nli)vling No. 1, sample 
5150'- 5180'. - Fig. 136. Interna l view, X 100. - Fig. 13 7: 
Ventra l view, X 135 . - Fig. 13 8: External view, X 120 1973-OM- 97 
F ig. 139. Right valve, Jarva . D eta il with the posterior denta l 
regio n. X 270. Flyvbjerg No. 1, sample No. 21 1973-OM-98 
Figs. 140- 142. Cara pace, adult. N li)v ling No. 1, sampl e 5270' 
- 5300'. - Fig. J 40 : Right side, X I 20. - F ig. 141: Ventral 
view, X 110. - Fig. 142: Dorsal view, X 110 1973- OM- 99 

Scanning elect ron micrographs (f igs. 134- 13 8, 140- 142: A. 
Nli)rgaard Jensen). 
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Figs. 143-147. Cristacythere betzi (Klingler & Neuweiler, 1959). .... 163 
Fig. 143. Carapace, adult , female(?), length 0.60 mm , height 
0.31 mm. Right side. X 70. Gassum No. 1, sample No . 45D 1973-0M- 100 
Fig. 144. Right valve, adult, fem ale (?), length 0.58 mm, 
height 0.29 mm. Internal view. X 100. G assum No. 1, 
sample No. 44D . . . . . . . . . . . . . . . . . . . . . 1973-0M- 101 
Figs. 145, 147. Right valve, length 0.56 mm , height 0.28 
mm. Internal views. 0resund No. 8, sample No. 951. - Fig. 
145: X 70. - Fig. 147: Detail with the muscle scars, X 670 1973- 0M- 102 
Fig. 146. Left valve, length 0 .56 mm, height 0.30 mm. In-
ternal view. X 70. 0resund No. 8, sample No. 951 .. . .. . . 1973- 0M- 103 

Figs. 148-151. Cristacythere costata n. sp. . . . . . . . . . . . . . . . . . . . . . . 165 
Fig. 148. Left valve, larva (A-1), male, length 0.46 mm, 
height 0.25 mm. Internal view. X 100. Flyvbjerg No. 1, 
sample No. 27 . . . . . . . . . . . . . . . . . . . . . 1973- 0M- 104 
Fig. 149. Carapace, adult, male, length 0 .53 mm, height 
0.27 mm. Right side. X 70. Flyvbjerg No. 1, sample No. 27 1973- 0M- 105 
Fig. 150. Carapace, adult , female, length 0.46 mm, height 
0.27 mm. Right side. X 70. Flyvbjerg No. 1, sample No. 27 1973- 0M- 106 
Fig. 151. Right valve, broken. Detail with the muscle scars. 
X 670. Flyvbjerg No. 1, sample No. 27 . . . . . J 973- 0M- 107 

Fig. 152. Cristacythere ? sp. 4352 . . . . . . . . . . . . . . . . . . . . . . . . . . . . 170 
Right valve, length 0.27 mm , height 0.14 mm. External view. 
X 100. 0resund No. JO, sample No. 1180 . . . . . . 1973- 0M- 108 

Fig. 153. Cristacythere crassireticu/ata n. sp.. . . . . . . . . . . . . . . . . . . . . 168 
Carapace, adult, length 0.65 mm, height 0.32 mm. Right 
side. X 70 . Gassum No. l , sample No. 44 C. 1973-0M- 109 

Scanning electron micrographs. 
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F igs. 154-156. Acrocythere rectangula n. sp. ... . . . . . . . . . . . . . . . . . 157 
Carapace, ad ult, female, length 0.37 mm, height 0.18 mm. 
Holotype. 0resund No. 14, sample No. 1691. - F ig. 154: 
Ri ght side. - F ig. 155: Posterior view. - Fig. 156: Dorsal 
view . . 

F igs. 157-158. Acrocythere tricostata n. sp . . ......... . 
Carapace, ad ult (?), deformed . Gassum No. I , sampl e No. 
18. - F ig. 157: D orsal view. - Fig. 158: Right side 

F igs. 159-171. Cristacythere betzi (Klingler & Neuweiler, 
F igs. 159- 161. Carapace, adu lt , length 0.58 mm, he ight 0.29 
mm. Gassum No. l , sample No. 44D. - Fig. 159: Anter ior 

1972- 0M- 93 

1973- 0M- 6 

1959) .. . . 

view. - Fig. 160: Right side. - F ig. 161: Dorsal view. .. 1972- 0M-6 
Figs. 162- 163. Carapace, larva (A-2), length 0.39 mm, 
he ight 0.22 mm. Gassu m No. I , sampl e No. 44D. - F ig. 
162: Dorsal view. - F ig. I 63: Right side I 972-0M- 7 
F igs. 164-166. Carapace, adult, length 0.60 mm, height 
0.33 mm . 0resund No. 9, sample No . J 076. - F ig. 164: 
Right side. - Fig. 165: Anterior view. - F ig. 166: Dorsal 
view 1972- 0M- 5 
F igs. 167-169. Right valve, ad ult, male (?) , length 0.68 
mm, height 0.30 mm. 0rslev No. 1, sample I 700'-1720'. -
F ig. 167: D orsal view. - Fig. 168: Interna l view. - Fig. 169: 
External view . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1972-0M-4 
F igs . 170-171. Left valve, ad ult, male (?), length 0.69 mm, 
height 0.3 3 mm. 0rslev No. I, sa mple l 700'- 1720'. - Fig. 
170: External view. - F ig. 171 : In tern al view 

Phot. : 0. eergaard Rasmussen. 

1972- 0M-3 

158 

163 
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Figs . 172-178. Cristacythere costata n. sp.. . . . . . . . . . . . . . . . . . . . . . 165 
Figs . 172-174. Left valve, adult, female, length 0.47 mm, 
height 0.28 mm. Holotype. Flyvbjerg No. 1, sample No. 27. 
- F ig. 172: External view. - Fig. 173: Dorsal view. - Fig. 
174: Internal view . .. . .. ...... .. . . ... .... . .. . . ... . .. 1972-OM-31 
Fig. 175. Carapace, adult, male, length 0.52 mm, height 
0.26 mm. Showing the radial pore canals. Flyvbjerg No. 1, 
sample No. 27 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1972-OM-96 
Figs. 176- 178. Carapace, adult, female, length 0.45 mm, 
height 0.27 mm. Flyvbjerg No. 1, sample No. 27. - Fig. 
176: Dorsal view. - Fig. 177: Right side. - Fig. 178: Po-
sterior view . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1972-OM-32 

Figs. 179-185. Cristacythere crassireticulata n. sp.. . . . . . . . . . . . . . . . I 68 
Figs. 179-180. Right valve, adult, male(?), length 0.67 mm, 
height 0.30 mm. Gassum No. 1, sample No. 44A. - Fig. 
179: External view. - Fig. 180: Internal view . . . . . . . . . . . . 1972-OM-21 
Figs. 181-182. Carapace, larva, length 0.42 mm, height 0.22 
mm. Gassum No. 1, sample No. 44A. - Fig. 181 : Right 
side. - Fig. I 82: Dorsal view . . . . . . . . . . . . . . . . . . . . . . . . . 1972-OM-23 
Figs. 183- 185. Carapace, adult, female(?), length 0.61 mm, 
height 0.30 mm. Holotype. Gassum No. 1, _i;ample No. 44A. 
- Fig. 183: Right side. - Fig. 184: Dorsal view. - Fig. 185: 
A nterior view . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1972-OM-22 

Figs . 186-189. Gramannella apostolescui (Gramann, 1962) . . . . . . . . 172 
Fig. 186. Right valve, larva (A-1), length 0.32 mm, height 
0 .17 mm. External view. 0resund No. 12, sample No. 1405 1972-OM- 14 
Fig. 187. Right valve, adult, female, length 0.38 mm, height 
0.20 mm. External view. 0resund No. 12, sample No. 1405 1972-OM-13 
Figs. 188-189. Carapace, adult, male, length 0.42 mm, 
height 0.19 mm. Bs,,rglum No. 1, sample No. 14. - Fig. 188: 
Dorsal view. - Fig. 189: Right side . . . . . . . . . . . . . . . . . . . . 1972-OM-12 

Phot.: 0. Neergaard Rasmussen. 
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Figs. 190-197. Gramannella apostolescui (Gramann , 1962) 
F ig. 190. Carapace, adult , fe male, length 0.39 mm, heigh t 
0.20 mm. Right side. X 70. 0resund No. 12, sample No. 
1406 1973-OM-110 
F ig. 191. Right valve, adu lt, female , length 0.36 mm, height 
0.19 mm. Internal view. X 100. 0resund No. 12, sample 
No. 1406 . . . . . . . . . . . . . . . . . . . . . . . . 1973- OM- l l l 
Figs. 192-193 . Left valve, adul t, female, length 0.38 mm, 
height 0 .20 mm. In te rna l views. 0 resu nd No. 12, sample 
No. 1406. - F ig. 192: X 100. - F ig. 193: Detail with the 
midd le hinge element, X 670 . . 1973- 0M- 112 
F ig. 194. Left valve, adult, fema le, length 0.39 mm, height 
0.19 mm. In te rn al view. X 135. 0resund No. 12, sample 
No. 1406 . . 1973- OM- 11 3 
F igs. 195- 197. Ri ght va lve, adult, female, length 0.40 mm, 
heigh t 0.20 mm. Intern al views. 0resund No. 12, sample 
No. 1406. - Fig. 195: Detail with the poster ior pa rt of the 
hinge, X 670 . - Fig. 196: Detail with the mu~cle >Cars , 
X 670. - F ig. 197: X 100 . 

Text 
page 

172 

Figs. 198-200, 203 . Gramannella laevigata n. sp.. . . . . . . . . . . . . . . . . 175 
Fig. 198. Right valve, larva, length 0.44 mm, height 0.23 
mm. Internal view. X 135. 0resund No. 12, sample No. 
1406 . . . . . . . . . . . . . . . . . . 1973- OM- 115 
F igs. 199- 200. Left valve, larva , length 0.41 mm, height 
0. 22 mm. Internal views. 0 resund No. 12, sample No. 
1406. - F ig. 199: X 100. - Fig. 200: D etail with th e muscle 
scars, X 670 . . .. . . .. . .. .. . . . . .. .. 1973-OM- 116 
Fig. 203 . Right valve, larva, length 0.47 mm, height 0. 25 
mm. External view. X 70 . 0resund No. 12, sample No. 
1406 . . . . 1973- OM- 117 

Figs. 201-202. Gramannella cf. tatei (Gramann, 1962) . . . . . . . . . . . . 176 
F ig. 201. Right va lve. D eta il with the muscle scars. X 670 . 
0resund No. 12, sample No. 1399 . . 1973-OM-118 
F ig. 202. Left valve, length 0.53 mm, height 0 .26 mm. 
External view. X 70 . 0resund No. 12, sample No. 1391 ... 1973-OM- 11 9 

Scanning electron micrographs. 
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Figs. 204-205. Gramannella cf. tatei (Gramann, 1962) . . . . . . . . . . . . 176 
Left valve. Internal views. Broken posterodorsally. 0resund 
No. 12, sample No. 1399. - Fig. 204: Detail with the 
anterior part of the hinge, X 670. - Fig. 205 : X JOO ... . . 1973- OM- 120 

Figs . 206-209. Gramannella ? sp. 4259 . . . . . . . . . . . . . . . . . . . . . . . . l 77 
Figs. 206- 207. Left valve, la rva, length 0.47 mm, height 
0.24 mm. Internal views. 0resund No. 12, sample No. 1406. 
- Fig. 206: Detail with the anterior pa rt of the hinge, 
X 670. - Fig. 207: X 70 . . . . . . . . . . . . . . . . . . . . . . . . . . . . 197 3- OM-121 
F ig. 208. Right va lve, adult, length 0.54 mm, height 0. 27 
mm. Externa l view. X 70 . 0resund No. 12, sample No. 
1406 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1973- OM- 122 
F ig. 209. Right valve, la rva, length 0.32 mm, height 0.17 
mm. External view. X 100. 0resund No . 10, rnmple No. 
1180 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1973-OM- 123 

Fig. 210. Kinkelinel/a (Klinglerella) glabellata (Klingler & Neuweiler, 
1959) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 182 
Carapace, adult , female, length 0.61 mm, height 0.36 mm. 
Right side. X 70. Gassum No. 1, sample 4500'- 4516' ... . 1973-OM-124 

Figs. 211-215. Kinkelinel/a (Klinglerella) medioreticulata (Michelsen, 
1970) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 183 
Fig. 211. Carapace. Right side in lateroventral view. X 110. 
Npvling No. 1, sample 5960'- 5990' . . . . . . . . . . . . . . . . . . . . 1973-OM- 125 
Fig. 212. Left valve, adult, female, length 0.58 mm, height 
0.36 mm. Internal view. X 100. Horsens No. 1, sample 
No. 4 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1973- OM- 126 
Fig. 213 . Carapace, adult, male, length 0.70 mm, height 
0.37 mm. R ight side. X 70 . Npvling No. 1, sample 5960'-
5990' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1973- OM- 127 
Fig. 214. Right valve, adult, female, length 0.58 mm, height 
0.34 mm. Internal view. X 100. Npvling No. 1, sample 
5960'- 5990' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1973-OM-128 
Fig. 215 . "Gassum" form. Carapace, adult, female, length 
0.56 mm, height 0.32 mm. Right side. X 70, Gassum No. 1, 
sample No. 63 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1973- OM- 129 

Figs . 216-217. Kinkelinella (Klinglerella) sulcata (Klingler & Neuwei-
ler, 1959) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 187 
Fig. 216. Carapace, adult, male, length 0.67 mm, height 
0.35 mm. Right side. X 70. Gassum No. 1, sample 4450'-
4466' . . . . . . .............. . .. .. .. . .. . .. . . ... ....... 1973- OM-130 
Fig. 217. Left valve, adult, female, length 0.57 mm, height 
0.36 mm. Internal view. X 100. Gassum No. 1, sample 
4450'-4466' ........ . . . ........ .. .... . .............. 1973-OM-131 

Scanning electron micrographs (fig. 21 l: J . Fuglsang Nielsen). 
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Figs. 218-220 . Kinkelinella ( Klinglerella) triebeli (Klingler & Neuwei-
ler, 1959) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 187 
F ig. 218 . Carapace, adult, length 0.66 mm, height 0.4l mm. 
Right side. X 70. Npvling No. 1, sample 55 J 0'-5540' . . . . . 1973- 0M- 132 
F igs. 219- 220. Left va lve, broken posteriorl y. Internal views. 
0rslev No. 1, sample 1600'- 1630'. - F ig. 219: X 70. -
F ig. 220: Deta il with the a nterior part of the hinge, X 470 1973- 0M- 133 

F igs. 221-224. Kinkelinella ( Klinglerella) cf. triebeli (Kli ngler & Neu-
weiler, l 959) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 188 
Fig. 221. Right valve, larva, length 0 .59 mm, height 0.30 
mm. External view. X 70. Npvling No. 1, sa mple 5240'-
5270' . . . . . . . . . . . . . . . . 1973- 0M- 134 
F igs. 222-224. Left va lve. Npvling No. 1, sample 5270'-
5300' . - F ig. 222: Dorsal view, X 80. - F ig. 223: Extern al 
view, X 80. - F ig. 224: Interna l view, X 80 1973- 0M- 135 

Figs. 225-227 . Kinkelinella (Klinglerella)? elongata n. sp. . . . . . . . . . 194 
Fig. 225 . Left va lve, adult, fema le, length 0.52 mm, he ight 
0.25 mm. Interna l view. X 100. Bprglum No. 1, sample No. 
14 . . . . . . . . . 1973-0M- 136 
F ig. 226. Right valve, broken. D etail with the muscle scars. 
X 335. Bprglum No. 1, sample No. 14 . 1973-0M- 137 
Fig. 227. Carapace, adu lt, fem a le, length 0.52 mm, height 
0.24 mm. Ri ght side. X 70. Bprglum No. I , sample N o. 14 1973-0M-l 38 

Fig. 228. Kinkelinella (Kinkelinella) oblonga (Plumhoff, 1963) . . . . . . 179 
Carapace, length 0.68 mm , height 0.41 mm. Right side. 
X 70. 0resund No. 2, sample No. 202 . . . . 1973- 0M- l 39 

Fig. 229. Kinkelinella (Kinkelinella) sp. 4243 . . . . . . . . . . . . . . . . . . . . 180 
Right valve, broken anteroventra ll y. External view. X 70. 
0resund No. 3, sample No. 336. . J 973- 0M- 140 

Fig. 230. Kinkelinella (Kinkelinella) sp. 4336 . . . . . . . . . . . . . . . . . . . . 180 
Carapace, length 0.64 mm, height 0.37 mm. Right side. 
X 70. Frederikshavn C ity No. 2, sa mple 2561'- 2566'. . . . 1973- 0M- 14 l 

F igs. 23 1-234. Nanacythere (Nanacythere) simplex H errig, 1969 . . . . 196 
Fig. 231. Left va lve, larva, length 0.24 mm , height 0.13 mm. 
Externa l view. X 100. Fjerritslev No. 1, sampl e No. 6 . 1973- 0M- 142 
F igs. 232- 233. Cara pace. Npvling No. I , sample 5150'-
5 l 80'. - F ig. 232: Dorsa l view, X 100. - F ig. 233: Left 
side, X 150 . 1973- 0M- 143 
Fig. 234 . Cara pace, ad ult , length 0.36 mm, height 0.1 7 mm. 
Right side. X 100. Fjerritslev No. I , sa mple No. 4. 1973- 0M- l 44 

Scanning elect ron micrographs (f igs. 222- 224, 232- 233: A . 
Nprgaa rd Je nsen). 
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x 60 (figs. 242-248) ; x 75 (figs. 235- 24 1) catalogue No . 

Figs. 235-238. Gramannel/a laevigata n. sp .. . .. . ... . .... .. . . .. . 
Fig. 235 . Left valve, adult , length 0.56 mm, height 0.25 mm. 
Holotype . Extern al view. 0 resund No. 12, sample No. 1393 1972- 0M- 16 
F igs. 236- 23 8. Right valve, la rva, length 0.43 mm, hei ght 
0.22 mm. 0 resund No. 12, sample No. 1405. - Fig. 236: 
External view. - Fig. 237 : Interna l view. - F ig. 238: Dorm ! 
view 1972- 0M- 15 

Text 
page 

175 

Figs. 239-241. Gramannella sp . 4253 . . . . . . . . . . . . . . . . . . . . . . . . . . 176 
Left va lve, length 0 .61 mm, height 0.29 mm. 0resund No. 
12, sample N o. 1406. - F ig. 239: External view. - Fig. 240: 
Interna l view. - Fig. 241 : Dorsal view . . . . . . . . . . . . . . . . . . 1972-0M- l 7 

Figs . 242-244. Kinkelinella (Klinglerella) multicostata (Klingler & 
Neuweiler , 1959) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 186 
Ca rapace, length 0 .64 mm, height 0.40 mm. N0vling No. 1, 
sample 5660'-5690'. - F ig. 242: Dorsal view. - Fig. 243: 
Right side. - Fig. 244: Posterior view . . . . . . . . . . . . . . . . . . 1972-0M- 36 

Figs . 245- 24 7. Kinkelinella ( Klinglerel/a) triebeli (Klingler & Neuwei-
ler , 1959) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 187 
Carapace, length 0.69 mm, height 0.42 mm. 0resund No. 
10, sa mpl e No. 11 83. - F ig. 245: Dorsal view. - F ig. 246: 
Posterior view. - F ig. 247: Right side. . .... . . .. . .... . .. 1972- 0M- 38 

Fig. 248 . Kinkelinella ( Kinkelinella) aff. adunca (Plumhoff, 1963). . . . 179 
Left va lve, broken posterodo rsall y. Extern a l view. 0resund 
No. 2, sample No. 197 . . . . . . . . . . . . . . . . . . . . . . . . 1972-0M- 1 

Phot. : 0. Neergaard Rasmussen. 
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Figs. 249-252. Nanacythere (Nanacythere) simplex Herrig, 1969 . . . . 196 
Fig. 249. Right valve, adult, length 0.35 mm , height 0.16 
mm. Internal view. X 135. Fjerritslev No. 1, sample No. 4 1973- OM-145 
Fig. 250. Left valve, adult, length 0.37 mm, height 0.18 mm. 
Internal view. X 135. F jerritslev No. 1, sample No. 4 . . . . 1973- OM- 146 
Figs. 251- 252. Left va lve, adu lt, length 0.38 mm, height 
0.18 mm. External views. F lyvbjerg No. 1, sample No. 18. -
Fig. 251: X l 00. - Fig. 252: Detail showing the sculpture, 
X 400 . . . . . . . . . . . . . . . . . . . . . . . . . . 1973-OM-147 

Figs. 253-257. Nanacythere (Domeria) firma Herrig, 1969 . . . . . . . . 199 
Fig. 253 . Carapace, adult , length 0.32 mm, height 0.15 mm. 
Right side. X 100. Gassum No. 1, sample No. 10 . . . . . . 1973-OM-148 
Fig. 254. Carapace, adu lt, length 0.35 mm, deformed ven-
trall y. Right side. X 100. Vedsted No. 1, sample No. 19 .. 1973-OM- 149 
Fig. 255. Left valve, adult , length 0.36 mm, height 0.17 mm. 
External view. X 100. 0resund No. 3, sample No. 315 1973-OM- 150 
Fig. 256. Right valve, adult, length 0.32 mm, height 0.15 
mm. Internal view. X 135. Gassum No. 1, sample No. 10 . . 1973-OM-151 
Fig. 257. Left valve, adult, length 0.33 mm, height 0.16 mm . 
Internal view. X 135. Gassum No. 1, sample No. 10 . . . . 1973- OM- 152 

Fig. 258 . Nanacythere (Domeria) fissicosta Herrig, 1969 . . . . . . . . . . 200 
Carapace, adult, length 0.36 mm, height 0.17 mm. Right 
side. X 100. Gassum No. 1, sample No. JO 1973- OM-153 

Figs. 259-267. Nanacythere (Goniocythere) circumcostata n. sp . . . . . 201 
Fig. 259. Carapace, adult, length 0.33 mm. Dorsal view. 
X 140. Nyjvling No. 1, sample 5930'-5960' 1973- OM-154 
Figs. 260, 266 . Carapace, adult, length 0.32 mm. Nyjvling 
No. I , sample 5930'-5960'. - Fig. 260: Ventral view, 
X 130. - Fig. 266: Righ t side, X 140 . . . . . . . . . . . . . . . . 1973- OM- 155 
Fig. 261. Right valve, adult, length 0.32 mm, height 0.15 
mm. External view. X 100. 0resund No. 8, sample No. 917 1973-OM- 156 
Fig. 262. Carapace, adult, length 0.32 mm, height 0.16 mm. 
Left side. X 100. Gassum No. 1, sample No. 48 . . . . .... 1973-OM-157 
Fig. 263. Left valve, adult, length 0.32 mm, height 0.15 mm. 
Internal view. X 100. Horsens No. 1, sample No. 3 1973-OM- 158 
Fig. 264. Right valve, adult , length 0.32 mm, height 0.16 
mm. Internal view. X 100. Horsens No. 1, sample No. 3 .. 1973-OM- 159 
Fig. 265 . Carapace, adult, length 0.32 mm, height 0.14 mm. 
Ventral view. X 100. Horsens No. 1, sample No. 5 . . . . . . 1973-OM-160 
Fig. 267. Carapace, adult, length 0.32 mm, height 0.15 mm. 
Left side. X 100. Holotype. Horsens No. 1, sample No. 5 1973-OM-161 

Scanning electron micrographs (figs. 259-260, 266: J. Fugl­
sang Nielsen). 
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Plate 18 
x 60 (figs. 268-273); x 75 (figs . 274- 29 1) 

Figs. 268-273. Kinkelinella (Kling /ere/la) ? elongata 11 . sp. 
F igs. 268-270. Left valve, adult, fe male, length 0.52 mm , 
height 0.25 mm. Holotype. Bprglum No. 1, sample No. 14. 
- F ig. 268: External view. - F ig. 269: Dorsal view. - F ig. 

D.G.U. 
catalogue No. 

270: Internal view . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1972- OM- 33 
Figs. 271-273. Cara pace, adu lt, male, length 0.52 mm, 
hei ght 0.27 mm. B(!irglum No. J, sample No. 14. - Fig. 27 l: 
Right side. - Fig. 272: Posterior view. - Fig. 273: Dorsal 
view .. .. . .. . . . . . ... . .. .. . • .. . . • • • • • • · · · · 1972-OM-34 

Figs. 274-275. Nanacythere (Domeria) firma Herrig, J 969 
Carapace, adu lt , length 0.36 mm, height 0.16 mm. Rpode 
No. 1, sam ple 7645'- 7660'. - F ig. 274: Dorsa l view. - Fig. 
275: Right side . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . J 972-OM-87 

Text 
page 

194 

199 

Figs. 276-277. Nanacythere (Nanacythere) simplex Herrig, 1969 196 
Carapace, ad ul t, length 0.37 mm , height 0.18 mm. Gass um 
No. J , samp le No. J 1. - Fig. 276: Right side. - Fig . 277: 
Dorsal view . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1972-OM-85 

Figs. 278-279. Nanacythere (Domeria) fissicosta Herrig, 1969 . . . . . . 200 
Carapace, adu lt , broken and deformed. Gassum No. 1, 
sample No. 8. - F ig. 278: Right side. - Fig. 279: Left side 1972-OM-86 

Figs. 280-283. Nanacythere (Goniocythere) circumcostata n. sp. 201 
F igs. 280-281. Right va lve, adult , length 0.32 mm , height 
0.17 mm. Horsens No. 1, sample No. 3. - F ig. 280: 
External view. - F ig. 281: Internal view . . . . . . . . . . . . . . 1972- OM-89 
F igs. 282-283 . Carapace, adult, lengt n 0.33 mm, height 
0.16 mm . Horsens No. 1, sample No. 3. - Fig. 282: Dorsal 
view. - Fig. 283: Left side . . . . . . . . . . . . . . . . . . . . . . . . . . 1972- OM- 90 

F igs. 284-285. Nanacythere (Goniocythere) minor 11 . sp. . . . . . . . . . . 208 
Right va lve, adult, Jengtn 0.28 mm, height 0.14 mm. Holo-
type. 0resund No. I 2, sample No. 1418. -Fig. 284: Extern al 
view. - Fig. 285: Internal view . . . . . . . . . . . . . . . . . . . . . . 1973-OM- 14 

Figs. 286-287. Nanacythere (Goniocythere) elongata 11 . sp . . . . . . . . . 206 
Carapace, adult, length 0.37 mm, height 0.17 mm. Holo-
type. Gassum No. I , sample No. 49A. - Fig. 286: Right 
side. - Fig. 287 : Dorsal view . . . . . . . . . . . . . . . . . . . . . . . . . . 1972- OM- 88 

Figs. 288-289. Nanacythere (Go niocythere) paracostata 11. sp . 209 
Carapace, adu lt , length 0.27 mm, height 0.13 mm. Horsens 
No. 1, sample No. 3. - F ig. 288: Left side. - F ig. 289: 
Dorsal view . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1972- OM-91 

Figs. 290-291. Nanacythere (Gon iocythere) elegans (Drexler, 1958).. 204 
Carapace, ad ult, length 0.33 mm, height 0.17 mm. Gasrnm 
No. 1, sample No. 48. - Fig. 290: Left side. - Fig. 291: 
Dorsal view .. . .. ..... .. ......... . 1972-OM-92 

P hot.: 0. Neergaard Rasmussen. 
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Figs. 292-297 . Nanacythere (Goniocythere) elegans (Drexler, 1958). . 204 
Figs. 292- 293. Carapace. pvli ng No. l , sample 5960'-
5990' . - Fig. 292: Right side, X 130. - Fig. 293: Later-
oventral view, X 140 . . 1973-OM-162 
Figs. 294-295. Right va lve, adu lt. Npvling No. I, sample 
5960'-5990'. - Fig. 294: External view, X 150. - Fig. 295: 
Internal view, X 135 1973- OM- 163 
Fig. 296. Right valve, adult , length 0.29 mm , height 0.14 
mm. Internal view. X 135. Horsens No. I , sa mple No. 5 . . 1973- OM- 164 
Fig. 297. Carapace, adult , length 0 .30 mm , height 0.14 mm. 
Right side. X 100. Horsens No. 1, sample No. 5 . . . 1973-OM-165 

Figs. 298-302. Nanacythere (Goniocythere) elongata n. sp. . . . . . . . . 206 
F ig. 298. Carapace, adult , length 0.37 mm, height 0.17 mm. 
Right side. X 100. Npvling No. 1, sample 5990'- 6020' . . 1973- OM- 166 
Fig. 299. Right valve, adult , deformed. Internal view of the 
anterior part. X 270. G assum No. 1, sample No. 49A .. 
Figs. 300- 301. Carapace, adult, length 0.36 mm , height 
0.17 mm. Gassum No. 1, rn mple No. 49A. - Fig. 300: Right 
side, X 100. - Fig. 301: Dorsa l view, X 100 
Fig. 302. Carapace, adult, length 0.37 mm , height 0 .17 mm. 
Ventral view. X 100. Npvling No. 1, sample 6050'-6080' . . 

Figs. 303-307. Nanacythere (Goniocythere) minor n. sp. 
F ig. 303. Ri ght valve, ad ult , le ngth 0.27 mm, height 0 .14 
mm. External view. X 100. 0resund No. 12, sample No. 
1432 
Figs. 304-305. Left valve, adult, broken. 0resund No. 12, 
sample No. 1418. - Fig. 304: External view, X I 00. - Fig. 

1973- OM- 167 

1973-OM-J 68 

1973-OM- J 69 

1973- OM-l 70 

305: Ventral view, X 100 . . . . . 1973-OM-171 
Fig. 306. Right valve, adult, length 0.26 mm, height 0.13 
mm. Laterodorsal view. X 100. 0resund No. 12, sample 
No. 1432 1973- 0M- J 72 
Fig. 307. Right valve, adu lt, length 0.26 mm, height 0.14 
mm. Intern al view. X 200. 0resund No. 12, sample No. 1432 1973- OM- 173 

208 

Figs. 308-314. Nanacythere (Goniocythere) paracostata n. sp . . . . . . . 209 
Fig. 308. Ca rapace, adult, length 0.31 mm , height 0.15 mm. 
Left side. X JOO. 0resund No. 10, sample No. 1183 . . . 1973- OM-174 
Fig. 309. Cara pace, adult, lengt h 0.29 mm, height 0.14 mm. 
Ventral view. X 100. G assum o. I , sample No. 52 . . . . 1973-OM- l 75 
Figs. 310- 311. Carapace, adult , length 0.26 mm, height 
0.13 mm. Holotype. Horsens No. I , sample No. 3. - Fig . 
310: Laterodorsal view, X 100. - Fig. 31 l: Left side, 
X 100 . . . . . . . . . . . . . . . . . . . 1973- OM- 176 
Fig. 312. Right valve, adult, length 0.29 mm, height 0. 14 
mm. Interna l view. X 135. Npvling No. 1, sample 5990'-
6020' 
Figs. 313-314. Ca rapace, adult . Npv ling No. I , sample 
5960'-5990'. - Fig. 313: Right side, X 165 . - Fig. 314: 
Lateroventral view, X 160 . . . . . ... . 

Scanning electron micrographs (figs. 292-295, 3 I 3-314: 
J. Fuglsang Niel sen). 

1973- OM- 177 

1973- OM-178 
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F igs. 315-318. Nanacythere ? bachi (Graman n, 1962) . . . . . . . . . . . . 211 
Fig. 315. Carapace, adu lt , length 0.29 mm, height 0. 15 mm. 
Left s ide. X 100. Bprglum No. I , sample No. 14 ... . .... 1973-0M-179 
F ig. 316. Left valve, adult, length 0.29 mm , height 0.14 mm . 
Internal view. X 135. Bprglum No. l , sampl e No. 14 1973-0M-180 
Fig. 317 . Right va lve, adult, length 0.29 mm, height 0. 16 
mm. Interna l view. X 135. Bprglum No. 1, sample No. 14 1973- 0M- 181 
F ig. 3 18. Carapace, adult, length 0.29 mm , height 0.16 mm. 
Right side. X 100. By.l rglum No. 1, sample No. 14 . . . . . . 1973- 0M- l 82 

Fig. 319.? Nanacythere ? bachi (Gramann , 1962) . . . . . . . . . . . . . . . . 21 I 
Left va lve, ad ult, length 0.30 mm , height 0.16 mm. Exter-
nal view. X 100. 0resund No. 15, sample No. 1826 .. . . 1973-0M-183 

Figs . 320-322. Nanacythere ? sp. 4061 (Michelsen, 1970) . . . . . . . . . . 212 
Fig. 320. Left valve, length 0.28 mm, height 0.14 mm. 
Internal view. X 135. Rpd by No. 1, sample No. 20 . . . . 1973- 0M- 184 
Fig. 321. Left va lve, broken posterodorsally. Externa l view. 
X 100. Rpdby No. 1, sample No. 21 . . . . . . . . . . . . . . . . . . 1973- 0M- 185 
F ig. 322. Right va lve, broken. Interna l view of the a nte rior 
end . X 13 5. R pdby No. J , sample No. 20 . . 1973- 0M- 186 

F ig. 323. Nanacythere sp. 4177 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 213 
Carapace, length 0.3 1 mm, height 0 .14 mm. Right side. 
X JOO. Vedsted No. I , sample No. 20 ... . . . .. . . .. .... 1973-0M-187 

Figs. 324-326. Kinkelinella ( Klinglerella) bipartita (Klingler & Neu-
weiler, 1959) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 188 
Fig. 324. Right va lve, adult , length 0.64 mm , height 0 .33 
mm. Internal view. X 70. Gassum No. I , sample No. 39A 1973-0M-J 88 
F igs. 325- 326. Left valve, adult, length 0.64 mm , height 
0 .36 mm . Internal views. Gass um No. I, sample No. 39A. 
- Fig. 325: X 70. - F ig. 326: T he middle hinge element, 
X 670 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1973- 0M- ! 89 

F igs. 327-330. Kin.kelinella (Klinglerella) laqueata (Klingler & Neu-
weiler, 1959) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 192 
Fig. 327. Left va lve, adu lt, fema le, length 0.55 mm, height 
0 .33 mm. Internal view. X 100. Gassum No. 1, sample 
No. 42 . . . . . . . . . . . . . . . . . . . . . . . . . . 1973- 0M- 190 
F ig. 328. Ca rapace, adu lt, fema le, length 0.57 mm , he ight 
0.34 mm. Ri ght side. X 70. Npv ling No. l , sampl e 5630'-
5660' . . . . . . . . . . . . . . . . . 1973- 0M- 191 
F ig. 329. Carapace, adult , fema le, length 0.62 mm , height 
0.38 mm. Ri ght side. X 70. Gassum No. l , sa mple 4500'-
4516' . . . . . . . . . . . . . 1973-0M- 192 
F ig. 330. Carapace, adult, male, length 0.74 mm, height 
0.43 mm . Right side. X 70. Gassum No. I, sample 4500'-
4516' . . . . . . . . . ..... 1973-0M-193 

Scann ing electron mi crographs. 
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Figs. 33 J-335 . Kinkelinella ( K linglerella) foveolata n.sp. 
Fig. 331. Ca rapace, adul t, fem ale, length 0.56 m m, height 
0 .31 mm. R ight side. X 100. 0resu nd No. 12, sa mple No. 
1406 . . . . . . . . . . . . . . . . . . . . . . . . ........ . .. . 
F ig. 332. R ight va lve, ad ul t, ma le, length 0.67 m m, height 
0 .32 mm. Interna l view. X 70. 0resund No. 12, sa mple No. 

1973- OM- 194 

1406 . . . . . . . . . . . . . . 1973-OM- 195 
F ig. 333. Right va lve, adul t, fe male, length 0.58 mm, height 
0.28 mm. Inte rna l view. X 100 . 0 resund No. 12, sample 
No. 1406 . . . . 1973- OM-196 
F igs. 334- 335. Left va lve, ad ult , female, length 0.60 mm, 
he ight 0.34 mm. In terna l views. 0 resund No. J 2, sample 
No. 1406. - F ig. 334: Deta il with the mu~cle scars, X 335. 
- Fig. 335: X 100 . . . . . 1973- OM- 197 

Figs. 336-338. Kinkelinella (Kling/ere/la) variabilis (Kl ingler & Neu-

189 

weiler, 1959) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 193 
F ig. 336. Carapace, length 0.5 1 mm, height 0.28 mm . R ight 
side. X 70. R0 nde No. l , sa mple 8050'- 8060' . . . . . . . . . . . 1973- OM- 198 
Fig. 337. Left va lve, larva, length 0.49 mm, height 0.28 mm. 
Interna l view. X 100. Ns"<lv ling No. 1, sample 5300'-5330'. 1973- OM- 199 
F ig. 338. Right va lve, broken posteriorly. Extern a l view. 
X 70. Gassum No. l , sa mple No. 36 . . . . . . . . . . . . . . . . . 1973-OM-200 

Figs. 339-341. Pleurifera harpa (Klingler & Neuweiler, 1959) 214 
F igs. 339, 341. Left va lve, ad ul t, length 0.55 mm, height 
0.29 mm. Inte rna l views. 0resund No. 12, sample No. 1406 . 
- F ig. 339 : D eta il with the muscle scars, X 335. - Fig. 341: 
X 100 . . . . . . . . . . . . . . . . . . . . . . . . 1973- OM- 20 I 
Fig. 340. Right valve, ad ul t, length 0.57 mm, height 0.29 
mm. Intern a l view. X J 00. N s"<lv li ng No. 1, sam ple 5300'-
5330' . . . . 1973- OM- 202 

Sca nning electron micrographs. 
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F igs. 342-343. Nanacythere ? sp . 4061 (Michelsen, 1970) 
Right valve, length 0.29 mm, height 0 .14 mm. Rpdby No. 1, 
sample No. 21. - Fig. 342: External view. - Fig. 343: 
Dorsal view . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1969- 0M- 3 

Figs. 344-346. Kinkelinella (Klinglerella) bipartita (Klingler & Neu-
weiler, 1959) . ... .. . . . ........ . ... . ...... . . ..... . ..... . 
Figs. 344-345. Right valve, broken posteriorly. 0resund No. 
11 , sa mple No. 1362. - Fig . 344: External view. - Fig. 345: 
Intern al view . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1972- 0M-8 
F ig. 346. Left valve, length 0.63 mm, height 0 .37 mm. 
External view. Gassum No. 1, sa mple No. 39A . .. . ..... . 

Figs. 347-352. Kinkelinel/a (Klinglerella) foveolata n.sp. 
F igs. 347-349. Right valve, adult, fe male, length 0.58 mm, 
height 0.29 mm. Holotype. 0resund No. 12, sample No. 
1410. - Fig. 347: External view. - Fig. 348: Dorsal view. -
Fig. 349: Interna l view 
Figs. 350-352. Carap ace, adult, female, length 0.61 mm, 
height 0.33 mm. 0resund No. 12, sample No. 1410. - Fig. 
350: Right side. - F ig. 351: Dorsal view. - F ig. 352: 

1972- 0M- 9 

1972- 0M-10 

Anter ior view . . . . . . . . . . . . . . . . . . . . . . 1972- 0M- ll 

Figs. 353-357. Kinkelinella (Kling/ere/la) laqueata (Klingler & Neu-

Text 
page 

212 

188 

189 

weiler, 1959) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 192 
F igs. 353-354. Carapace, length 0.65 mm , height 0.26 mm . 
Gassum No . 1, sa mple No. 42. - Fig. 353 : Right side. -
F ig. 354: Dorsal view . . . . . . . . . . . . . 1972- 0M- 26 
Figs. 355- 357. Carapace, length 0.65 mm, height 0.3 8 mm. 
Npvling No. 1, sampl e 5510'- 5540'. - F ig. 355: Right side. 
- Fig. 356: Posterior view. - Fig. 357: Dorsal view 

Phot .: 0. Neergaard Rasmussen . 

1972- 0M- 39 
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Fig. 358 . Progonoidea acuticostata (Klingler & Neuweiler, 1959) . . . . 216 
Carapace, deformed. Right side. X 70. Dansk Nordsp K-1 , 
sample 5510' . . . 1973-0M- 203 

Figs. 359- 363. Progonoidea reticulata (Klingler & Neuweiler, 1959). . 217 
Fig. 359 . Carapace, adult, female , length 0 .58 mm, height 
0.37 mm. Right side. X 70. Gassum No. 1, sample No. 42 1973- 0M-204 
F ig. 360. Carapace, length 0.57 mm, height 0.29 mm. Right 
side. X 70. 0resund No. 9, sample No. I 050 1973- 0M- 205 
Fig. 361. Left valve, adult, female, length 0.62 mm, he ight 
0 .36 mm. Internal view. X I 00. 0rslev No. 1, sample 
1570'-1 600' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1973- 0M-206 
Fig. 362. Carapace, adult, male, length 0.71 mm, height 
0.36 mm. Right side. X 70. 0rslev No. 1, sample 1660'-
1690' 1973-0M-207 
F ig. 363. Right va lve, adult , female, length 0.60 mm , height 
0.34 mm. Internal view. X 100. G assum No. 1, sample 
No. 42 . . . . . . . . . . . . . . . . . . . . . . 1973- 0M-208 

Figs. 364-365 . Indet. gen . sp. 4353 . . . . . . . . . . . . . . . . . . . . . . . . . . . 219 
F ig. 364. Left valve, Jarva (?), broken. Internal view. 
X 135. 0resund No. 11 , sample No. 1365 . . 1973-0M-209 
F ig. 365a. Right valve, la rva (?), broken . External view. 
X 100. 0resund No. 11, sample No. 1367 . . . . 1973-0M- 210a 
Fig. 365b. Left valve, larva (?), broken ; posterior part, 
broken dorsally. External view. X 100. 0resund No. 11 , 
sample No. 1369 I 973-0M- 210b 

Figs. 366-367. Trachycythere angusta H errig, 1969 . . . . . . . . . . . . . . 220 
Right valve, adult (?), length 0.57 mm, height 0.27 mm. 
External views. 0resund No. 3, sample No. 343. - Fig. 366: 
X 70. - F ig. 367: Deta il of the sculpture, X 335 1973-0M- 211 

Figs. 368-371. Trachycythere tubulosa tubulosa Triebel & Klingler, 
1959 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 221 
F ig. 368. Left va lve, adult (?), length 0.51 mm, height 
0.27 mm. External view. X 100. Frederikshavn City No. 2, 
sample 2560'-2562' . . . . 1973- 0M- 212 
Fig. 369. Right valve. External view. X 110. Fl yvbjerg 
No. 1, sample No. 19 . . 1973- 0M-213 
Fig. 370. Left valve, larva, length 0.45 mm, height 0.25 mm. 
External view. X 100. 0resund No. 3, sample No. 366 . . 
Fig. 371. Left valve, length 0.50 mm , height 0.25 mm. 
External view. X 100. Fjerritslev No. I , sample No. 4 .. 

Fig. 372. Trachycythere horrida Triebel & Klingler, 1959 
Anterior part of right valve. External view. X 100. Bprg­
lum No. 1, sample No. 14 . . .. 

Scanning electron micrographs (fig. 369: A. Nprgaard Jensen). 

1973-0M-214 

1973-0M-215 

1973- 0M- 216 

221 
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F igs. 373- 377 . Kinkelinella (Klinglerella) variabilis (Klingler & Neu-
weiler, 1959) ..................... . .... .... . .. . ....... . 193 
F igs. 373- 375 . Left va lve, broken anter iorl y. 0resund No. 
15, sam ple No. 1836. - Fig. 373: External view. - Fig. 374: 
In te rn al view. - F ig. 375: D o rsa l view . . . . . . . . . 1972- OM- 35 · 
F igs. 376- 377. Carapace, length 0.52 mm, height 0.30 mm. 
Gassum No. 1, samp le 4400'- 4410' . - Fig. 376: Dorsal view. 
- F ig. 377: Ri ght side . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1973- OM- 20 

F igs. 378-380. Pleurifera harpa (Klingler & Neuweiler, 1959) 2 14 
F igs. 378- 379. Cara pace, length 0.56 mm , height 0.3 1 mm. 
0resu nd No. 12, sample No. 1406. - F ig. 378: R ight side. 
- F ig. 379: Dorsal view . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1972- OM- 25 
F ig. 380. A nter ior end of left va lve. Bprglum No. 1, sa mple 
N o. 14 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1972-OM- 95 

F igs. 381-382. Progonoidea auleata (Gramann, 1962) . . . . . . . . . . . . 217 
Left valve, broken posterovent rall y. Npvling No. 1, sa mple 
5630'-5660'. - F ig. 381: In te rn a l view. - F ig. 382: Externa l 
view ...... .. ..... .. . . . . .. .............. . . . ... . . 1972-OM- 2 

Figs . 383-385 . Progonoidea reticulata (Klingler & Neuwei ler, 1959) 2 17 
Carapace, ad ult , female, length 0.62 m m, height 0.36 mm. 
0rslev No. 1, sample 15 I0'- 1540'. - Fig . 383: Posterior 
view. - Fig. 384: Dorsal view. - F ig. 385: Right side 

Phot.: 0. Neergaard Rasm usse n. 

1972- OM- 37 
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Figs. 386- 387. Trachycythere tubulosa tubu/osa Triebel & Klingler, 
1959 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 221 
Right valve, larva, length 0.47 mm, height 0.24 mm. Exter­
nal v iews. " Ri;!\nne ny lerg rav", Bornholm. - F ig. 386: 
X 100. - F ig. 387: Detail of the sculpture, X 335 . . . . . 1973-OM- 217 

Figs. 388-390. Trachycythere tubu losa seratina Triebel & Klingler, 
1959 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 222 
F igs. 388, 390. Right va lve, length 0.49 mm , height 0.27 
mm . Fjerritslev No. 1, sa mple No. 4. - Fig. 388 : Latero­
dorsal view, X 100. - F ig. 390: Detail of th e sculpture, 
X 270 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1973-OM- 218 
F ig. 389: Right valve, broken. Fjerritslev No. 1, sample No. 
4. Deta il with the muscle scars, X 335 . . . . . . . . . . . 1973-OM- 219 

Figs. 391-394. Ogmoconcha amalthei amalthei (Quenstedt, 1858). . . . 225 
F ig. 391. Right valve, adult, length 0.87 mm, height 0.65 
mm. Detail with the muscle scars. X 135. Flyvbjerg No. 1, 
sa mple No. 19 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1973-OM-220 
F ig. 392. Right valve, larva (A~3), length 0.55 mm , height 
0.39 mm. Detail with the muscle scars. X 335. F lyv bjerg 
No 1, sample No. 19 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1973- OM-221 
Fig. 393. Left va lve, larva (A-5), length 0.39 mm, height 
0.28 mm. Detail with the muscle scars . X 535. Flyvbjerg 
No. 1, sa mple No. 19 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1973-OM- 222 
Fig. 394. Left val ve, ad ult, len gth 0.97 mm, height 0.70 mm. 
Internal view. X 70. F lyvbjerg No. 1, sample No. 19 . . . . 1973- OM- 223 

Fig. 395 . Ogmoconcha contractula Triebel, 1941 . . . . . . . . . . . . . . . . 229 
Right valve, adult, length 0.78 mm , height 0.58 mm. D eta il 
with the muscle scars. X 200. 0resund No. 3, sample No. 
293 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1973- OM- 224 

F ig. 396. Ogmoconcha amalthei circumvallata Dreyer, 1965 . . . . . . . . 227 
Left valve, larva (A-1) ?, length 0.80 mm, height 0.58 mm. 
Internal view. X 70. F lyvbjerg No. 1, sample No. 19 . . . . 1973-OM-225 

Scanning electron micrographs. 
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Figs. 397- 399. Ogmoconcha amalthei amalthei (Quenstedt, 1858) ... . 
Carapace, adult, length 0.91 mm, height 0.70 mm. 0resund 
No. 3, sample No . 323. - Fig. 397: Right side. - Fig. 398: 
Dorsal view. - Fig. 399: Posterior view . . . . . . 1972-OM- 42 

Figs. 400-402. Ogmoconcha amalthei circumvallata Dreyer, 1965 .. 
Carapace, larva (A-1) ?, length 0.79 mm, height 0.56 mm. 
Flyvbjerg No. 1, sample No. 19. - Fig. 400: Posterior view. 
- Fig. 401: Dorsal view. - Fig. 402: Right side . . . . . . . 1972-OM-50 

Text 
page 

225 

227 

Figs. 403-405. Ogmoconcha amalthei intercedens Dreyer, 1965 . 227 
Carapace, adult (?), length 0.76 mm, height 0.53 mm. 
Dansk Nordsf'.l J-1 , sample 4320'. - Fig. 403: Right side. -
Fig. 404: Posterior view. - Fig. 405 : Dorsal view 

Phot.: 0. Neergaard Rasmussen. 

1973-OM-24 
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Figs. 406-408. Ogmoconcha amalthei rotunda Dreyer, 1965 
Carapace, adu lt , length 0.80 mm, height 0.62 mm. Dansk 
Nordsp J- 1, sample 4460' . - F ig. 406: Right side. - Fig. 
407 : Posterior v iew. - Fig. 408: Dorsal view . . . . . . . . . . . . 1973- OM- 25 

Figs. 409- 413. Ogmoconcha amalthei form A . ....... .... . ... . . 
F igs. 409- 411. Carapace, adult (?), length 0.87 mm, height 
0.65 mm. Dansk Nordsp F- 1, sam ple 6 100'. - Fig. 409: 
Ri gh t side. - Fig. 410: Posterior view. - Fig. 411 : Dorsal 
view .. .... .. . . . .... . .. . 
Figs. 412-413. "Transitiona l form " . Carapace, adult (?), 

length 0.88 mm, height 0.62 mm. Dansk Nordsp K-1 , 
rnmple 5090'. - F ig. 4 12: Posteri or view. - Fig. 413: 
Dorsal view . . . .. 

P hot. : 0. Neergaard R asm ussen. 

1973- OM-26 

1973- OM- 28 
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Figs. 414-416. Ogmoconcha contractula Triebel, 1941 .. . . ...... . . 
Carapace, adult, length 0.84 mm, height 0.67 mm. 0resund 
No. 3, sample No. 308. - Fig. 414: Right side. - Fig. 415: 
Posterior view. - Fig. 416: Dorsal view . . . . . 1972-0M-51 

F igs. 417-418 . Ogmoconcha amalthei form A .......... . . . ...... . 
Fig. 417. See pl. 27, figs . 412--413 . - Right side .. . . 1973-0M- 28 
F ig. 418. Carapace, larva, length 0.74 mm, height 0.52 mm. 
Right side. Dansk Nordsp F-1, sample 6480' . . . . 1973- 0M- 27 

Figs. 419-425 . Ogmoconcha hagenowi Drexler, 1958 ... . . ... .... . . 
Figs. 419-420. Carapace, adult, length 0.66 mm, height 0.46 
mm. Horsens No. 1, sample No. 3. - F ig. 419: Right side. -
Fig. 420: Dorsal view . . . . . . . . . . . . . . . . 1972- 0M-56 
Figs. 421, 424-425 . Carapace, adult, length 0.61 mm, height 
0.47 mm. Horsens No. 1, sample No. 3. - Fig. 421: Dorsal 
view. - Fig. 424: Right side. - Fig. 425: Posterior view. . .. 1972-0M-54 
Fig. 422. Carapace, larva (A-1), length 0.55 mm, height 0.39 
mm. Right side. Horsens No. 1, sample No. 3 . . . . 1972- 0M-57 
Fig. 423. Carapace, adult, length 0.62 mm, height 0.46 mm. 
Right side. Horsens No. 1, sample No. 3 . . . . . . . . . . . . 1972- 0M-55 

Phot. : 0 . Neergaard Rasmussen. 
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Figs. 426-427 . Ogmoconcha contractula Triebel , 1941 . . . . . . . . . . . . 229 
Fig. 426. See pl. 25, fig. 395. - Right valve. Internal view. 
X 70 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1973- OM- 224 
Fig. 427 . Left valve, adult, length 0.84 mm, height 0.68 mm. 
In ternal view. X 70. 0resund No. 3, sample No. 293 . . . . . . 1973-OM-226 

Figs. 428- 430. Ogmoconcha hagenowi Drexler, 1958 . . . . . . . . . . . . 230 
Fig. 428. Carapace, adult, length 0.67 mm, height 0.48 mm. 
Right side. X 70. Gassum No. 1, sample No. 59.. . . . . . . . . 1973-OM- 227 
Fig. 429. Right va lve, adult, length 0.71 mm, height 0.52 
mm. Detail with the hinge. X 200 . Npvling No. 1, sample 
57 80'-5810' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1973- OM- 228 
Fig. 430 . Left valve. Internal view. X 60. Npvling No. I , 
sample 5960'-5990' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1973-OM- 229 

Figs. 431-434. Ogmoconchella adenticulata (Pietrzenuk, 1961) . . . . 233 
Figs. 431 , 434. Left valve, adult, length 0.71 mm, height 
0.52 mm. Internal views. Flyvbjerg No. 1, sample No. 19. 
- Fig. 431 : X 70. - Fig . 434: Detail with the muscle scars, 
X 200 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1973-OM-230 
Fig. 432. Left valve, adult, length 0 .69 mm, height 0.49 mm. 
Detail of the external surface. X 200. 0resund No. 3, 
sample No. 337 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1973- OM-231 
Fig. 433 . Right valve, adult, length 0.69 mm, height 0.46 
mm. Internal view. X 70. Flyvbjerg No. 1, sample No. 19 1973-OM- 232 

Scanning electron micrographs (fig. 430: J. Fuglsang Nielsen). 
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Figs. 435- 440. Ogmoconchella adenticulata (Pietrzenuk, 1961) . . . . 233 
Figs . 435- 436 . Carapace, adult, length 0.75 mm, height 0 .55 
mm. Gassum No. 1, sample No. 8. - Fig. 435: Right side. -
Fig. 436: Dorsal view . . . . . . 1972- OM- 18 
Figs . 437- 438 . Carapace, larva (A-1), length 0.61 mm, 
height 0.45 mm. Gassum No. 1, sample No. 15. - Fig. 437 : 
Dorsal view. - Fig. 438: Ri ght side. . ..... 1972-OM- 19 
Figs. 439-440. Carapace, larva (A-2), length 0 .50 mm, 
height 0.37 mm . Gassum No. 1, sample No. 8. - Fig. 439: 
Right side. - Fig. 440: Dorsal view.. . . . . . . . . . . . . . . . 1972- OM- 20 

Figs. 441 - 445. Ogmoconchella aequalis (Herrig, 1969) . . . . . . . . . . . . 236 
F igs. 441-442, 445 . Carapace, adult, length 0.81 mm, 
height 0.58 mm. Flyvbjerg No. 1, sample No. 18. - Fig. 
441 : Dorsal view. - Fig. 442: Right side. - Fig. 445 : Po-
sterior view . . 1972-OM-40 
F igs. 443-444. Carapace, larva (A-2), length 0.61 mm, 
height 0.42 mm. 0resund No. 3, sample No. 314. - Fig. 
443 : Right side. - Fig . 444: Dorsal view . . 1972- OM-41 

Phot.: 0. Neergaard Rasmussen. 
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Figs. 446-449. Ogmoconchella aequalis (Herrig, 1969) . . . . . . . . . . . . 236 
Fig. 446. Left valve, adult, length 0.89 mm, height 0.61 mm. 
Internal view. X 70. F!yvbjerg No. 1, sample No. 18. . . . . . 1973-OM-233 
Figs. 447-448 . Right valve, adult, length 0.84 mm, height 
0.52 mm. Internal views. F!yvbjerg No. 1, sample No. 18. -
Fig. 447: X 70. - Fig. 448: Detail with the muscle sca rs, 
X 135 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1973-OM-234 
Fig. 449. Left valve, larva (A-2), length 0.63 mm, height 
0.44 mm. Internal view. X 70 . 0resund No. 3, sample No. 
314 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1973- OM- 235 

Fig. 450 . Ogmoconchella aspinata (Drexler, 1958) . . . . . . . . . . . . . . . . 238 
Carapace, adult, length 0.61 mm, height 0.44 mm. Right 
side. X 70. Gassum No. 1, sample No. 47 ......... . . . . . 1973-OM-236 

Figs. 451-454. Ogmoconchella danica n.sp. . . . . . . . . . . . . . . . . . . . . 243 
Figs. 451-452. Carapace, adult, length 0.66 mm, height 0.46 
mm. Right side. Gassum No. 1, sample 4450'-4466'. - Fig. 
451 : X 70. - Fig. 452: Detail with the sculpture, X 335. . 1973- OM- 237 
Fig. 453. Right valve, adult, length 0.66 mm, height 0.43 
mm. Internal view. X 70. 0resund No. 12, sample No. 1410 1973- OM-238 
Fig. 454. Left valve, adult, length 0.68 mm, height 0.44 
mm. Internal view. X 70 . 0resund No. 12, sample No. 1410 1973-OM-239 

Fig. 455. Ogmoconchella bispinosa (Griindel, 1964) . . . . . . . . . . . . . . 243 
Carapace, adult, length 0.80 mm, height 0.43 mm. Right 
side. X 70. Dansk Nordsp J- 1, sa mple 4260' . . . . . . . . . . . 1973-OM-240 

Scanning electron rnicrographs. 
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Figs. 456- 462. Ogmoconchella danica n.sp .. .................. . 
Details w ith the musc le scars. Valves from 0resund No. 12, 
sample No. 1410 
Fig. 456. Left valve, ad ult , length 0.68 mm, height 0.44 mm. 
X 270 . . . . . . 1973- 0M- 241 
F ig. 457. Left valve, Jarva (A-1), length 0.56 mm, height 
0.38 mm. X 400 .... . ...... .. . 
F ig. 45 8. Left va lve, larva (A-2), length 0.52 mm, height 
0.37 mm. X 400 . . . . 
F ig. 459. Left va lve, Jarva (A-3), length 0.43 mm, height 
0.30 mm. X 400 . . 
Fig. 460. Left va lve, la rva (A-4), length 0.37 mm , height 
0.26 mm. X 400 ...... .. . . . . . . . 
Fig. 461. Left va lve, larva (A-5), length 0.33 mm, height 

1973- 0M- 242 

J 973-0M-243 

1973- 0M-244 

1973-0M-245 

0.22 mm. X 400 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . J 973-0M-246 
Fig. 462. Left valve, larva (A-6), length 0.28 mm, height 
0 .19 mm. X 670 . . . . . . . . . . . . . . . . . 1973- 0M- 247 

Figs. 463- 464. Ogmoconchel/a gruendeli Malz, l 971 ..... . ... . . . 
Fig. 463. Left va lve, la rva, length 0.50 mm, height 0.30 
mm. Internal view. X 100. F lyvbjerg No. I , sa mpl e No. 19 1973-0M- 248 
F ig. 464. Right valve, Jarva, length 0.48 mm . height 0.30 
mm. Internal view. X 100. F lyvbjerg No. I , sample No. 18 1973- 0M- 249 

F ig. 465-466. "Ogmoconchella mouhersensis" (Apostolescu, l 959) .. 
Left va lve, length 0.70 mm , height 0.45 mm. Interna l views. 
Gassum No. I , sample No. 39A. - Fig. 465: D eta il wi th the 
muscle sca rs, X 335. - Fi g. 466: X 70 . 1973-0M- 250 

F igs. 467- 469 . Ogmoconchella pseudospina (Herrig, 1969) ... . . . . . 
F ig. 467. Left va lve, la rva (A-1), length 0.66 mm, height 
0.37 mm. D etail with the muscle scars . X 335. F lyvbjerg 
No. 1, sample No. 21 . . . . . . 1973- 0M- 25 l 
F ig. 468. Left va lve, ad ult, length 0.7 1 mm, height 0.44 
mm. Interna l view. X 70. Flyvbjerg No. I , sample No. 21 . . 1973-0M-252 
F ig . 469. Right va lve, ad ult, length 0.68 mm , height 0.40 
mm. Interna l view. X 70. F lyvbjerg No . I , sample o .2 1. 1973-0M-253 

Scanning electron micrngraphs. 
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Figs. 470-471. Ogmoconchella aspinata (Drexler, 1958) 
Carapace, adu lt, length 0.60 mm, height 0.42 mm. Vinding 
No. 1, sample No. 43 . - Fig. 470: Right side. - Fig. 47 1. 

D.G.U. 
catalogue No. 

Dorsal view . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1972-OM- 24 
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Figs. 472-475. Ogmoconchella bispinosa (Griindel, 1964) . . . . . . . . . . 243 
Fig. 472. Carapace, larva, length 0.48 mm, height 0.27 mm. 
Right side. 0resund No. 3, sample No. 314. . . ... .... .. . . 1972- OM- 53 
Figs. 473- 475 . Carapace, larva, length 0.57 mm, height 0.3 5 
mm. Rpnde No. 1, sample 8460'-8470'. - Fig. 473 : Dorsal 
view. - Fig. 474: Posterior view. - Fig. 475: Right side .... 1972- OM- 52 

Figs. 476-484. Ogmoconchella danica n.sp. . . . . . . . . . . . . . . . . . . . . 243 
Figs. 476- 477. Left valve, adult, length 0 .60 mm, height 
0.43 mm . Holotype. Gassum No. 1, sample No. 42. - Fig. 
476: External view. - Fig. 477: Internal view. . .. . .... . . . 1972-OM-83 
Figs. 478- 480. Carapace, adu lt, length 0 .61 mm, height 
0.43 mm. Gassum No. 1, sample No. 42. - F ig. 478: Dor-
sal view. - Fig. 479: Right side. - Fig. 480: Poster ior view . 1972- OM- 78 
Figs. 481-482. Carapace, larva (A- 1), length 0.55 mm, 
he ight 0.35 mm. Gassum No. 1, sample No. 42. - Fig. 481: 
Dorsal view. - Fig. 482: Right side. . . . . . . . . 1972- OM- 79 
Fig. 483. Carapace, larva (A-2), length 0.42 mm, height 
0.31 mm. Right side. Gassum No. 1, sample No. 42. . . . . 1972- 0M-80 
Fig. 484. Carapace, larva (A-6), length 0.25 mm, height 
0 .18 mm. Right side. Gassum No. J, sample No. 42 . ... . . 1972-OM-81 

Phot.: 0. Neergaard Rasmussen. 
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Plate 34 D . G. U. Text 
X 60 cata logue No. page 

Figs. 485-489 . Ogmoconche/la danica n. sp. . . . . . . . . . . . . . . . . . . . . 243 
Figs. 485- 487 . Carapace, adult, length 0.76 mm, he ight 
0.55 mm. B9)rglum No. 1, sa mple No. 14. - Fig. 485: Right 
side. - F ig. 486: Posterior view. - F ig. 487: Dorsal view. . . . 1972-OM-82 
Figs. 488- 489. Carapace, adu lt, length 0.61 mm, height 
0.44 mm. 0resund No. 12, sample No. 1410. - Fig. 488: 
Right side. - Fig. 489: Dorsal view. . . . . . . . . . . . . . . . . . . . 1972-OM-84 

Figs. 490-493. Ogmoconchella gruendeli Malz, 1971 . . . . . . . . . . . . . . 247 
Figs. 490-492. Carapace, adult, length 0.80 mm, height 
0.55 mm. R9)nde No. 1, sa mple 7660'-7675'. - Fig. 490: 
Right side. - Fig. 491: Posterior view. - Fig. 492: Dorsal 
view ......... . .... . ................ . ..... ,. . . . . . . . 1972- OM- 61 
Fig. 493. Carapace, larva, length 0.58 mm, height 0.38 mm. 
Right side. Flyvbjerg No. 1, sample No. 18. . . . . . . . . 1972- OM- 60 

Figs. 494-496. "Ogmoconchella mouhersensis" (Apostolescu, 1959). . 248 
Carapace, length 0.72 mm, height 0.53 mm. Gassum No. 1, 
sample No. 39A. - Fig. 494: Posterior view. - Fig. 495 : 
Right side. - Fig. 496: Dorsal view . . . . . . . . . . . . . . . . . . . . 1972-OM-74 

Phot.: 0. Neergaard Rasmussen. 
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Plate 35 D . G. U. Text 
x 60 catalogue No. page 

Figs. 497-502. "Ogmoconchella mouhersensis" (Apostolescu, 1959) . . 248 
Figs . 497- 499. Carapace, adult, length 0.71 mm, hei ght 
0.49 r.im. Bprglum No. 1, sample No. 14. - Fig. 497 : Ri ght 
side. - Fig. 498: Posterior view. - F ig. 499: Dorsal view.. . 1972- OM-75 
Figs. 500- 501. Ca ra pace, larva, length 0.61 mm , height 
0.42 mm. Bprglum No. 1, sa mple No. 14. - Fig. 500: Right 
side. - Fig. 501: Dorsal v iew ............. . 1972-OM-76 
F ig. 502. Carapace, larva , length 0.42 mm, hei ght 0.28 mm. 
Right side. Bprglum No. 1, sample No. 14 . . . . . . . . . . . . . . 1972-OM-77 

Figs. 503-507. Ogmoconchella pseudospina (Herrig, 1969). . . . . . . . 249 
Figs. 503- 504. Left va lve, larva (A-1), length 0.64 mm, 
height 0.41 mm. 0resund No. 3, sample No. 293. - Fig. 
503: Dorsal view. - Fig. 504: Internal view . . . . . . . . . . . . 1972-OM-59 
Figs. 505- 507. Carapace, ad ult , length 0.69 mm, height 
0.44 mm. Flyvbjerg No. 1, sample No. 21. - F ig. 505: 
R ight side. - Fig. 506: Dorsa l view. - Fig. 507: Posterior 
view ..... 1972-OM-58 

Figs. 508-509. ? Ogmoconchella pseudospina (Herrig, 1969) ........ 249 
Right valve, length 0.81 mm , height 0.43 mm. Gassum No. 
1, sample No. 9. - F ig. 508: External view. - Fig. 509: 
Internal view .... . . ........ .. . . 1972-OM-67 

Phot.: 0 . Neergaard Rasmussen. 
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Plate 36 D .G.U. Text 
catalogue No . page 

F igs. 5 l 0- 5 l 4. Ogm oconchella transversa (Gri.indel, 1970) . . . . . . . . 252 
F ig. 510. Right va lve, adu lt, length 0.5 8 mm, height 0.37 
mm. Internal view. X 70. F lyvbjerg No. 1, sample No. 21 . 1973-0M- 254 
F igs . 511 - 512. Left va lve, adult, length 0.60 mm, height 
0.40 mm. Internal views. Flyvbjerg No. l , sample No. 21. -
Fig. 511 : X 70. - F ig. 512: Deta il with the muscle scars, 
X 400 . . . . . . . . . . . . . . . . . 1973-OM-255 
F ig. 513 . Left va lve, larva (A-1), length 0 .52 mm , he ight 
0.3 2 mm. D eta il with the muscle sca rs. X 400 . F lyvbj erg 
No . J , sample No. 21 . . . . . . . . . . . . . . . . 1973- OM- 256 
F ig. 514. Left valve, la rva (A-3), length 0.39 mm , height 
0.25 mm . D eta il with the muscle scars. X 400. F lyvbjerg 
No. 1, sample No. 21 ..... . . . . . . . . . . . . . . . . . . . . . . . . . . . 1973- OM- 257 

F igs. 515- 51 7. Ogmoconchella sp. 401 5 . . . . . . . . . . . . . . . . . . . . . . . . 255 
F igs. 515-5 16. Left va lve, length 0.58 mm, height 0.34 mm. 
In te rna l views. 0 resund No. 3, sample No. 328. - Fig. 5 15: 
D etail with the muscle scars, X 400. - F ig. 516: X 100. . . 1973-OM- 258 
F ig. 517. Ri ght va lve, length 0 .57 mm, height 0.3 1 mm. 
Intern a l view. X 100. 0 resund N o. 3, sample No. 343. . . 1973-OM-259 

Figs. 51 8-520. Ogmoconchella sp. 4280 . . . . . . . . . . . . . . . . . . . . . . . . 256 
F ig. 51 8. Left va lve, length 0.56 mm, height 0 .32 mm . 
Internal view. X 100. F lyvbjerg No. 1, samp le No. 19. . . . 1973- OM- 260 
F igs . 519- 520 . Right va lve, length 0 .57 mm, height 0.30 
mm. In ternal views . Flyvbjerg No. 1, sample No. 18. -
F ig. 519: X 100. - F ig. 520: D eta il with the muscle scars, 
X 270 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1973- OM-261 

Scanning electro n mi crographs. 
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Plate 37 D. G. U. Text 
X 60 cata logue No. page 

Figs. 521-524. Ogmoconchella transversa (Gri.indel, 1970) . . . . . . . . 252 
Figs. 521-523. Carapace, adult, length 0.67 mm, height 
0.42 mm. Gassum No. 1, sa mple No. 15. - Fig. 52 1: Right 
side. - F ig. 522: Posterior view. - Fig. 523: Dorsa l view .. . 1972- OM-63 
F ig. 524. Carapace, adult, length 0.60 mm, height 0.42 mm . 
Right side. F lyvbjerg No. 1, sample No. 21.. ... .. 1972-OM-64 

Figs. 525-527. Ogmoconchella septenaria (Gri.indel, 1964) . . . . . . . . 251 
Figs. 525- 526. Left valve, length 0.55 mm, height 0.35 mm. 
0resund No. 3, rnmple No. 317 . - Fig. 525: External view. 
- Fig. 526 : Dorsa l view ..... 1972- OM- 68 
Fig. 527. Right valve, broken. External view. 0resund No. 
3, sample No. 343 . . . . . . . . . . . . . . . . . J 972-OM- 69 

Figs. 528-530. Ogmoconchella Nr. 2 (Klingler, 1962) . . . . . . . . . . . . 254 
Carapace, length 0.86 mm, height 0.55 mm. Gassum No. 1, 
sample No. 8. - Fig. 528: Posterior view. - F ig. 529: Right 
side. - Fig. 530: Dorsal view. . . . . . . . . J 972-OM- 70 

Figs. 531-533 . Ogmoconchella ? Nr. 15 (Klingler, 1962) . . . . . . . . . . 254 
Carapace, length 0.63 mm, height 0.40 mm. Rjilnde No. 1, 
sample 7765'-777 1'. - Fig. 531: Posterior view. - Fig. 532: 
Right side. - Fig. 533: Dorsa l view 

Phot.: 0. Neergaard Rasmussen. 

1972- OM-71 
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Plate 38 D . G . U . 
x 60 ( fi gs . 534- 545, 548-549): x 75 ( fi gs. 546--547) cata logue No . 

Figs. 534-538. Ogmoconchella sp . 4015 . ..... . . .. .. .. .. . . .... . 
Figs. 534- 535. Carapace, length 0.70 mm, height 0.42 mm. 
Gassum No. I , sample No. 5A. - Fig. 534: Right side. -
Fig. 535: Dorsal view .... . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1972- OM- 66 
Figs. 536- 538. Ca rapace, length 0.57 mm , height 0.37 mm. 
0resund No. 3, sample No. 343. - Fig. 536: R ight side. -
Fig. 537: Dorsal view. - F ig. 538: Posterior view ..... 1972-OM-65 

Figs. 539-541. Ogmoconchella sp. 4280 . . . .... . ... . .. . .. . . . .. . 
Carapace, length 0 .58 mm , height 0.34 mm. F lyvbjerg No. 
1, sample No. 18. - Fig. 539: Right side. - F ig. 540: Dor-
sal view. - F ig. 541: Posterior view . . . . . 1972-OM-62 

Figs. 542-544. Pseudohealdia truncata Malz, 1971 . . . ...... .. ... . 
Cara pace, length 0.74 mm, height 0.53 mm. Rpnde No. I, 
sample 7735 '-7750'. - Fig. 542: Posterior view. - Fig. 543: 
Dorsal view. - F ig. 544: Right side . . . . . 1972- OM- 72 

Fig. 545 . ? Pseudohealdia nasuta (Drex ler, 1958) . .. . .. . .. . . . . . . . 
Carapace, len gth 0.23 mm, height 0.14 mm. Right side. 
Gassum No. J , sample No. 60 . . . . . 1972- OM-73 

Figs. 546-547. Polycope minor n. sp .. . .. . ... . ..... . . .. ...... . . 
Ca rapace, adult, length 0. 17 mm , height 0.17 mm. Rpdby 
No. 1, sample No. 20. - Fig. 546: Left side. - Fig. 547: 
Dorsal view . . . . . . . . . . . . . . . . . . . . . . . . . 1969- OM- 2I 

Fig. 548. Ostracod Nr. 103 Klingler, 1962 ... . . ... . . . .. .. .... .. . 
Ca rapace, deformed. Right side. Rpnde No. 1, sample 8070'. 
-8087 ' . . . . . . . . 1973- OM- 4 

Fig. 549. Ostracod sp. K Apostolescu , 1959 .. . . ...... . . .. ... . . . 
Carapace, length 0.45 mm , height 0.27 mm. Right side. 0re-
sund No. 12, sa mple No. 1415 

Phot. : 0. Neergaard Rasmussen . 

1973- OM- 5 
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Plate 39 D. G. U . Text 
cata logue No. page 

Figs. 550-554. Polycope cerasia Blake, 1876 . . . . . . . . . . . . . . . . . . . . 258 
Fig. 550. Carapace, length 0.37 mm, he ight 0.36 mm. Left 
side. X 100. 0resund No. 3, sample No. 342 . . . . . . 1973- OM-262 
Fig. 551. Carapace, le ngth 0.33 mm, height 0.31 mm. Right 
side. X l 00. NS<Sv lin g No. 1, sample 5960'-5990' . . . . . . . . l 973-OM-263 
F ig. 552. Left va lve. Externa l view. X 95 . F lyvbjerg No. 1, 
sample No. 19 . . . . . . . . . . . . . . . . . . . . . . . 1973-OM-264 
Fig. 553. Left va lve, length 0.43 mm, height 0.39 mm. In-
ternal view. X l 00. 0resund No. 3, sample No. 343. . . . . . 1973-OM-265 
Fig. 554. Righ t va lve, broken. Internal view. X 270. 0re-
sund No. 15, sampl e No. l 836 . . . . . . . . . . . . . . . 1973-OM-280 

Figs . 555-562. Polycope minor n. sp. . . . . . . . . . . . . . . . . . . . . . . . . . . 261 
Figs. 555-556. Carapace, adult, length 0.16 mm, height 0.17 
mm. Left side. Holotype. Rpdby No. 1, sample No. 20. -
Fig. 555: X 150. - Fig. 556: Detail with the sculpture, 
X 670 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1973-OM-266 
Figs. 557-558. Carapace, length 0.14 mm, height 0. 15 mm. 
0resund No. 8, sampl e No. 935. - Fig. 557: Poste rior view, 
X 150. - Fig. 558: Left side, X 150 . . . . . . . . . . . . . . . . . . 1973- OM-267 
F igs. 559- 560. Carapace, length 0.19 mm, height 0.18 mm . 
Left side. Yinding N o. 1, sample No. 19. - Fig. 559: X 200 . 
F ig. 560: Detail with the sculpture, X 670. . . . . . . . . . . . . . . 1973-OM-268 
F ig. 561. Ri ght valve, broken. Internal view. X 270. Rpdby 
No. 1, sample No. 21 .............. .. . . . ..... . .... . .. 1973-OM-269 
F ig. 562. Left va lve, length 0.15 mm, height 0.16 mm. In-
ternal view. X 270. Rpdby No. 1, sample No. 21 . . . . . l 973- OM-270 

Scanning electron micrographs (fi g. 552: A. NS<Srgaard Jensen). 
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Plate 40 D.G.U. Text 
cata logue No . page 

Fig. 563 . Polycope cincinnata Apostolescu, 1959 . . . . . . . . . . . . . . . . . 260 
Carapace, length 0.19 mm , height 0.19 mm. Ri ght side. 
X I 00 . Gassu m No. 1, sample No. 39A . . . . . . . . . . . . . . . . 1973- OM- 27 l 

Fig. 564. Polycope sp. 4044. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 263 
Carapace, broken. Right side. X 100. Gassum No. 1, sample 
No. 48 . . . . . . . . . . . . . . . . . . . . . . . . . 1973-OM-272 

Fig. 565. Polycope cf. cerasia Blake, 1876 . . . . . . . . . . . . . . . . . . . . . . 259 
Carapace, length 0.26 mm , height 0.27 mm. Left side. 
X 100. Gassum No. l , sample No. 39A . . . . . 1973-OM-27 3 

F ig. 566. Polycope cf. cincinnata Apostolescu, 1959 . . . . . . . . . . . . . . 260 
Carapace, broken. Right side. X 100. Npvl ing No. I , 
sample 5570'-5 600' . . . . . . . . . . . . . . . . 1973-OM- 274 

Fig. 567. Polycope sp. 4181 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 264 
Carapace, length 0.25 mm, height 0.26 mm . Right cide. 
X 100. Bprglum No. 1, sample No. 14 . . I 973-OM- 275 

Fig. 568. Polycope sp . 4197 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 264 
Carapace, deformed. X 100. 0resund No . 3, sample No. 367 1973-OM- 276 

F ig. 569 . Polycope decorata Apostolescu , 1959 . . . . . . . . . . . . . . . . . . 261 
Ca ra pace, length 0.42 mm , hei ght 0.42 mm . Right side. 
X I 00. 0resund No. 12, sample No. l 432 . . . . . . 1973- OM- 277 

Figs. 570-573 . Polycope pelta F ischer, 1961 . . . . . . . . . . . . . . . . . . . . 262 
Fig. 570. Cara pace, length 0.53 mm, height 0.53 mm. Left 
side . X 100. Rpnde No. I , sample 7885'- 7900'. 1973-OM- 278 
Figs. 571- 573 . Carapace, length 0.54 mm, height 0.5 6 mm. 
Left side. Dansk Nordsp J- 1, rnmple 4540'. - Fig. 57 1: 
X 100. - F ig. 572: D etai l with th e marginal scu lpture , 
X 670. - Fig. 573 : Detail with the central sculpture, X 670 1973- OM- 279 

Scanning electron micrograph s. 
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Plate 41 D. G. U. Text 
cata logue No. page 

Figs. 574-575. Ogmoconchella danica n. sp. . . . . . . . . . . . . . . . . . . . . 243 
Carapace, right side, length 0.56 mm, height 0.42 mm, the 
HambLihren WA2 boring, core sample 725 m (Lias Beta, 
Germany). - Fig. 574: X 110. - Fig. 575: Detai l with the 
sculp ture, X 735 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . SMF Xe 9732 

Figs. 576-577. Ogmoconchella danica n. sp. . . . . . . . . . . . . . . . . . . . . 243 
Left valve, extern al view, length 0.58 mm, height 0.43 mm, 
the HambUhren WA2 boring, core sample 725 m (Lias Beta, 
Germany). - Fig. 576: X 110. - Fig. 577: Detail with th e 
sculpture, X 440 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . SMF Xe 9733 

Figs. 578-579 . Pseudomacrocypris parva (Kaye, 1965) . . . . . . . . . . . . 130 
Left valve, internal view, length 0.46 mm, height 0.22 mm, 
Speeton, Yorkshire, England (Lower Barremian). - Fig. 578: 
X 145. - Fig. 579: Detail with the muscle scars, X 735.. . SMF Xe 4637 

Scanning electron micrographs. The three specimens are deposited in the col­
lections of the Forschungsinst itut Senckenberg (Frankfurt am Main, Ger­
many). 
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