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The only outcrop of the Cenomanian in The Netherlands is found in the eastern part 
of the country, near the town of Winterswijk. Here, in the bed of a brook, the 
Oossinkbeek, white chalks are exposed. Not far from this locality, just a few hundred 
metres to the NE, the only exposure of the Albian in The Netherlands is found as 
well, represented here mainly by greensands and greyish siltstones. Samples from 
both localities were examined for their microfaunal content (ostracods and 
foraminifera). In addition, samples from a few wells in the surrounding area were 
included in the study. The recovered ostracod faunas are described in this paper. They 
prove that, with the exception of the top layers exposed in the Oossinkbeek, the 
chalks of Kotten are primarily of Early Cenomanian age rather than of Middle 
Cenomanian age, as was generally accepted until now. One of the wells is believed to 
contain, at a depth of 10 m, the Albian/Cenomanian boundary; the formal boundary 
between Early and Late Cretaceous. 
To provide a basis for comparison, samples from the Middle Cenomanian chalk of the 
nearby Schenking Quarry (Wettringen, Germany) were also examined for their ostra-
cod content, and are included in this study. 
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Introduction 

With the exception of the Maastricht Formation in the south of The Netherlands, out-
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crops of Mesozoic rocks are extremely scarce, and almost completely confined to the 
Achterhoek area. Here, east of the town of Winterswijk, all three Mesozoic periods are 
represented in various exposures, the most prolific being the Triassic (Muschelkalk) 
quarry in the Vossenveld. 

The Albian and Cenomanian sediments - incidently jointly referred to as 'Mid 
Cretaceous' for convenience sake - in the study area are hidden under a thin layer of 
Quarternary, but rocks of both ages are exposed locally in the beds of the picturesque 
winding brooks. Where the Bekerinkbeek cuts into the landscape, the Middle Albian 
is exposed over a distance of some tens of metres. Unfortunately, the sediments are 
highly decalcified and the samples we collected here contained no calcareous micro-
fossils and only very few arenaceous foraminifera. Sofar, the age assigned to these 
sediments was based mainly on lithological comparison with rocks cropping out in 
Germany, in particular the Oelbach near Frankenmühle (see also Stapert, 1974). From 
this locality, which is situated less than 20 km from the Dutch Albian outcrop, time-
significant macro- and microfaunas were recorded (see Kemper, 1976). Recently, two 
samples from the Bekerinkbeek were analysed palynologically and these data confirm 
the earlier assumptions, albeit that an age near the Middle/Late Albian boundary 
seems more probable (Herngreen, 1992). 

The Cenomanian of the Achterhoek is found in the Oossinkbeek, a mere five 
minutes' walk from the locality of the Middle Albian outcrop. Here, in the bed of the 
brook, the white limestone, for which the informal name 'Kottense Kalksteen' has 
been used in literature, is clearly visible, whereas in other places along its course the 
chalk is covered by a layer of sand which is only a few centimetres thick. At the time 
we collected our samples the size of the actual outcrop was less than a square metre. 
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Material and methods 

To improve our understanding of the development of the 'Mid-Cretaceous' in the 
Achterhoek, several wells drilled into the Mesozoic were studied. Unfortunately, sam
ples resulting from a drilling campaign that was undertaken in the late fifties/ early 
sixties were no longer available for micropalaeontological analysis. Moreover, the 
core descriptions - the wells were cored over their entire length - were not detailed 
enough and thus inadequate to draw any stratigraphical conclusions. However, we 



Witte et al., Ostracods from the Albian/Cenomanian boundary, Scripta Geol., 102 (1992) 35 

Fig. 1. Sketch map of the eastern Achterhoek, showing the locations of outcrops and wells discussed 
in the text. 
1: well 41E167 'Craelius IX'; 2: well 41F125 'Renskers'; 3: well 41E198 'Grijsen'; 4; Middle Albian 
outcrop Bekerinkbeek; 5: Middle Cenomanian outcrop Oossinkbeek. 

were able to track down some washed material from one of these wells, which had 
probably been used for earlier foraminiferal analysis. We have picked out these 
residues for ostracods, and included this well (41E167 'Craelius IX') in our study. 

Fortunately, Mr M . van den Bosch of the 'Nationaal Natuurhistorisch Museum' 
in Leiden could provide us with samples from a number of wells he drilled in the 
Kotten area during the past few years, using the so-called 'air-lift' system. Two of 
these wells, 41E198 'Grijsen' and 41F125 'Renskers', both covering part of the Lower 
Cenomanian, are used in this study. 
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Fig. 2. Approximate stratigraphical correlation of the discussed wells and outcrops. The boundary 
between the 'Flammenmerger and the 'Kottense Kalksteen' is, lacking proper criteria, only indicated 
approximately. 

None of the studied wells reach a depth of over 55 m, and our original objec
tive - to fill the gap in our knowledge of the stratigraphical development between the 
greensands exposed in the Bekerinkbeek and the chalk in the Oossinkbeek - was 
accomplished only to a very limited extent. In the available wells, rocks older than 
Cenomanian were just reached; the deepest samples of well 41E198 contained Late 
Albian faunas. 

In our research we also included some samples collected in the quarry of 
Schenking & Co, Wettringen in Germany. This quarry is situated some 50 km to the 
NE from the Oossinkbeek exposure and shows a well-developed succession of 
Cenomanian chalk, representing a higher stratigraphie level. The white chalk in this 
quarry - long considered to be of Late Cenomanian age - could now, with the help of 
ostracods and foraminifera, be dated as Middle Cenomanian. 

Since the amount of raw material used for micropalaeontological analysis was 
quite variable, or - in case of the already prepared residues - even of unknown quanti
ty, absolute numbers are of very little value and will therefore not be included in this 
study. In general, the ostracod faunas were poor, but, with the exception of the 
Bekerinkbeek outcrop, no sample we found was completely barren of ostracods. The 
highest number of specimens in one sample was 25, the majority of which were 
cytherellas. With only a few exceptions, the faunas were poorly preserved; shells were 
often overgrown with calcite, but only in a few cases to such an extent that identifica
tion was not possible. 
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For the preparation of the samples, standard techniques were used: crushing, 
soaking in hydrogen peroxide for several days, and washing in nylon sieving cloth 
under running water. Afterwards the residues were dried and handpicked for ostracods 
and foraminifera. These faunas were stored in micropalaeontological slides. The spec
imens illustrated in the plates are kept in the 'Nationaal Natuurhistorisch Museum' 
(National Museum of Natural History) in Leiden, under storage numbers R G M 293 
400-293 498; the material not illustrated has been added to the micropalaeontological 
collections of the Geological Survey of The Netherlands in Haarlem. 

Geological setting 

The 'Mid Cretaceous' was a period of a changing geological regime in the Achterhoek 
area. The area is regarded to have been a part of the Alstätter Bucht, a marginal basin 
forming the westernmost extension of the Lower Saxony Basin, during the Late 
Jurassic and Early Cretaceous. The question whether this extension formed a direct 
connection with the Central Netherlands Basin (as was suggested by Heybroek, in 
Nederlandse Aardolie Maatschappij b.v., 1974) or at periods even with the Roer Valley 
Graben (as suggested by Herngreen et a l , 1984) still remains unanswered. Most authors 
accept the idea that, during the Late Cretaceous, the area was part of the Münster Basin 
(also known as 'Münsterländer Becken'), a Cretaceous basin extending eastward as far 
as Paderborn. At the onset of the Late Cretaceous this Münster Basin may have been 
part of an even larger chalk sea which had its extensions farther to the west. 

The first serious geological survey of the area was carried out in the first decade 
of this century by the R.O.D. ('Dienst voor de Rijksopsporing van Delfstoffen' or 
'State Service for the Exploration of Mineral Resources'). As early as that, it was 
commonly known that a range of Mesozoic and Tertiary sediments came to the sur
face; this had given ground to continuous speculations about riches in the deep. For 
the Cretaceous rocks that were outcropping in the Achterhoek - or that were encoun
tered in the numerous shallow hand-drilled wells - names were adopted that were 
already in use in the Lower Saxony Basin (in particular the Harz foreland). Thus, 
since then the names 'Pläner Kalkstein' and 'Minimuston' have been commonly used 
for respectively the Cenomanian rocks exposed in the Oossinkbeek and the Albian 
greensands etc. in the Bekerinkbeek. 

During its survey, the R.O.D revealed the presence of 'Gault'-like glauconitic 
marls and greensands stratigraphically below the chalks of the Oossinkbeek. In analo
gy with Eastern Saxony, these rocks were called 'Flammenmergel', and were subdi
vided by the R.O.D in 'bovenste Flammenmergel' and 'onderste Flammenmergel'. By 
'bovenste Flammenmergel' the light-grey marls with dark streaks (flames) were 
meant, which are directly overlain by the white chalks. In the German literature the 
names 'Untercenomanmergel' or 'Cenomanmergel' are commonly used for these lay
ers. The name 'onderste Flammenmergel' refers to the Flammenmergel sensu stricto, a 
Late Albian, marly rock with different shades of grey - and according to some authors 
with even more flamboyant colours. 

The stratigraphie model proposed by the R.O.D. was later confirmed by the 
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results of oil exploration wells drilled in the western part of Germany, closer to the 
Dutch border. Here, Flammenmergels may reach considerable thicknesses, 100 m 
being no exception. It is unknown whether this formation reaches comparable thick
nesses in The Netherlands, and this study does not answer this question either. 
Although the presence of Upper Albian marls below the Lower Cenomanian could be 
proven in well 41E169, the modest depth of this well - for the moment - only permits 
the conclusion that the total thickness of these sediments exceeds 8 m. To clarify the 
development of the 'Flammenmergel' in The Netherlands, additional wells at specific 
locations are needed. 

Stratigraphy and distribution 

In addition to the ostracods, the subject of this paper, the foraminifera were examined 
as well, and the results of that analysis will be published separately. Age assignments 
based on foraminifera and ostracods are in agreement. The faunas recovered from the 
Achterhoek wells show the ages of the rocks from which they were extracted to vary 
from the latest Late Albian to the early Middle Cenomanian. 

Important markers for the lowest part of the succession, reached only in well 
41E198, are the ostracods Cytheropteron nanissimum fenestratum Kaye, 1965 and 
Phodeucythere trigonalis (Jones & Hinde, 1890), both restricted to the Albian. This 
age is confirmed by the presence of agglutinated foraminifera such as Arenobulimina 
sabulosa (Chapman, 1892) and Arenobulima chapmani Cushman, 1936. The lower 
Cenomanian, present in all three wells, is identified by 'Albian' species that range into 

Fig. 3. Distribution of ostracod species in the Oossinkbeek exposure. 
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Fig. 4. Distribution of ostracod species in the Schenking Quarry, Wettringen, Germany. 

the Cenomanian in combination with forms that first appear at the base of the Ceno
manian and persist in higher levels. Examples of late Albian/early Cenomanian mark
ers are, among others, the ostracod Physocythere steghausi (Mertens, 1956) and the 
benthic foraminifer Lingulogavelinella jarzevae (Vassilenko, 1961). Strictly Cenoma
nian forms are, for instance, the agglutinated foraminifera Crenaverneuilina inter-
media (Ten Dam, 1950) and Arenobulimina advena (Cushman, 1936) and the ostracod 
Platella icknieldensis Weaver, 1982. A marker confined to the Early Cenomanian is 
the ostracod Bythoceratina umbonata glabra Weaver, 1982. 

An age younger than Early Cenomanian is indicated unequivocally by the pres
ence of the planctonic foraminifer Rotalipora cushmani (Morrow, 1934), a marker for 
the Middle and Late Cenomanian in Northwest Europe. This species was sporadically 
found in the highest levels of well 41E167, in the Schenking Quarry and in the 
Oossinkbeek exposure. In England Rotalipora reicheli Mornod, 1949 occurs from 
around the Lower/Middle Cenomanian boundary; we found a few specimens near the 
top of Well 41 El67 and in the Schenking Quarry. Pseudotextulariella cretosa 
(Cushman, 1932) also points to Middle Cenomanian, but is also found in the upper 
part of the Lower Cenomanian. It was absent from Well 41E198 and from the lower 
part ofWell41F125. 

Until recently, the 'Planer Kalkstein' in Germany was considered Middle 
Cenomanian. The 'Kottense Kalksteen', its Dutch equivalent in the Achterhoek, was 
therefore - by most authors - also assigned to this age, if not to the Turonian on the 
basis of a lithological similarity to the so-called lamarcki and labiatus beds. These 
Turonian chalks are quarried near Ahaus in Germany, not far from the Achterhoek. 

The micropalaeontological analysis shows the bulk of the chalks of Kotten to 
be slightly older - Early Cenomanian - than had been estimated before (see Figs. 3-7). 
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Fig. 6. Distribution of ostracod species in well 4IE 167 'Craelius IX'. 
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Fig. 7. Distribution of ostracod species in well 41F125 'Renskers'. 
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This confirms earlier correlations of these beds with the 'Planer Kalkstein' of Germany, 
which is now also assigned to this age (Ernst, Smid & Klischies, 1979). 

Systematics 

This section systematically describes the species found in the Achterhoek samples. 
Each discussion contains a short list of references and synonyms. Here, we have 
restricted ourselves to listing only those references that have a special significance 
within the context of this study. We mainly refer to those papers that have our consent 
with respect to the species concept, and that are of more recent date. For additional 
information the reader is referred to the references listed. 

An exception is made for Cornicythereis larivourensis (Damotte & Grosdidier, 
1963), which has a very confusing taxonomy. For that reason, the species was treated 
in more detail, and all reports known to us are included. 

Subclass Ostracoda Latreille, 1806 
Order Podocopida G.W. Müller, 1894 
Suborder Platycopina Sars, 1866 
Family Cytherellidae Sars, 1866 
Genus Cytherella Jones, 1849 

Cytherella chathamensis Weaver, 1982 
PI. 1, figs. 1-2. 

1982 Cytherella chathamensis sp. nov. - Weaver, p. 14, pi. 2, figs. 15-18. 
1988 Cytherella sp. cf. C. chathamensis Weaver, 1982 - Jarvis et al., p. 34, figs. 13,14,15b. 

Remarks — The species is characterized by the presence of a pronounced muscle pit 
and, in the left valve, a highly arched dorsal margin. These features, although clearly 
present in our material, are more pronounced in the specimens illustrated by Weaver 
(1982). C. chathamensis is reported from southern England where it ranges through
out the Cenomanian and up into the Turonian. 

Occurrence — Well 41E167, Schenking Quarry; Middle Cenomanian. 

Cytherella concava Weaver, 1982 

1982 Cytherella concava sp. nov. - Weaver, p. 14, pi. 1, figs. 13-17, pi. 2, fig. 22, textfig. 9. 
1988 Cytherella concava Weaver, 1982 - Jarvis et al., p. 34, figs. 13,14,15c. 

Remarks — Males of Cytherella concava have a concave ventral margin, while the 
dorsal margin is straight in the left valve and gently rounded in the right. In this 
respect the species, which is known from the Cenomanian and Turonian of southern 
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England, differs from other species in the genus. In our material, only one specimen 
that most probably belongs to this species, was found. 

Occurrence — Well 41E167; Middle Cenomanian. 

Cytherella contracta contracta van Veen, 1932 
PL 1, figs. 3-5. 

1932 Cytherella contracta nov. spec. - van Veen, p. 342, pi. 8, figs. 1-18. 
1966 Cytherella contracta contracta Veen, 1932 - Herrie, p. 709, textfigs. 4-8, pl. 1, figs. 1-3. 
1969 Cytherella contracta contracta van Veen, 1932 - Grundel, p. 83, pl. 1, figs. 8-9. 
1982 Cytherella aff. C. contracta contracta van Veen, 1932 - Weaver, p. 16, pi. 2, figs. 9-14, textfig. 

1988 Cytherella sp. cf. C. contracta van Veen, 1932 - Jarvis et al., p. 34, pl. 13,14,15d. 

Remarks — This species has affinities with C. concava, but it differs in being some
what smaller, and having a more fragile appearance. C. contracta contracta has a very 
long stratigraphie range and is found as late as the Maastrichtian. The older specimens 
are generally smaller and more slender, but a general lack of diagnostic features makes 
it hard to decide whether or not the earlier and later forms are conspecific. 

Occurrence — Exposure Oossinkbeek, wells 41E167 and 41F125; Lower to Middle 
Cenomanian. 

Plate 1 

Figs. 1-2. Cytherella chathamensis Weaver, 1982 
1. Carapace, left view, x 65, well 41E167 (22.50-22.90 m), RGM 293 400. 
2. Left valve, x 66, well 41E167 (21.30-21.50 m), RGM 293 401. 
Figs. 3-5. Cytherella contracta contracta van Veen, 1932 
3. Carapace, right view, x 54, well 41E167 (34-36 m), RGM 293 402. 
4. Left valve, x 53, well 41F125 (12.10-12.50 m), RGM 293 403. 
5. Carapace, dorsal view, x 54, well 41E167 (34-36 m), same specimen as 3. 
Fig. 6. Cytherella gruendeli Weaver, 1982, left valve, x 66, well 41F125 (54.55-55.05 m), RGM 293 
404. 
Fig. 7. Cytherella gaultina Wilkinson, 1990, carapace, left view, x 39, well 41E167 (30.20-30.35 m), 
RGM 293 405. 
Figs. 8-10. Cytherella ovata (Roemer, 1840) 
8. Carapace, right view, x 55, well 41F125 (10-10.50 m), RGM 293 406. 
9. Carapace, left view, x 52, well 41F125 (15-15.50 m), RGM 293 407. 
10. Carapace, dorsal view, x 53, well 41F125 (10-10.50 m), RGM 293 408. 
Fig. 11. Cytherelloidea kayei Weaver, 1982, left valve, x 65, Schenking Quarry, sample nr. 59, RGM 
293 409. 
Fig. 12. Cytherelloidea stricta (Jones & Hinde, 1890), carapace, right view, x 68, well 41F125 (9.50-
10 m), RGM 293 410. 
Figs. 13-14. Platella icknieldensis Weaver, 1982 
13. Carapace, right view, x 69, well 41F125 (10-10.50 m), RGM 293 411. 
14. Carapace, dorsal view, x 69, well 41F125 (10-10.50 m), RGM 293 412. 
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Cytherella gaultina Wilkinson, 1990 
Pl. 1, fig. 7. 

1971 Cytherella cf. ovata (Roemer) - Keen & Siddiqui, p. 62, pl. 1, figs 1,9. 
\919a Cytherella cf. parallela (Reuss) - Damotte, p. 276, pl. 6-1, fig. 1. 
1982 Cytherella cf. truncata (Bosquet) - Weaver, p. 18, pl. 1, figs 6-12, pl. 2, fig. 21, textfig. 12. 
1985 Cytherella parallela (Reuss, 1846) - Babinot et al., p. 196, pl. 48, fig. 2. 
1990 Cytherella gaultina sp. nov. - Wilkinson, p. 254, pl. 1, figs. 1-2. 

Remarks — The species is known from the Upper Aptian to the Lower Cenomanian of 
England, from the Albian of the Paris Basin and the Provence and from the Albian to 
Lower Cenomanian of Germany. The males have a characteristic posterodorsal obliq
uity and subparallel dorsal and ventral margins. It is this last feature that makes it 
rather similar to Cytherella parallela, a species widely reported from the younger 
Chalk. 

Occurrence — Exposure Oossinkbeek, wells 41E167, 41E198 and 41F125; Lower to 
Middle Cenomanian. 

Cytherella gruendeli Weaver, 1982 
Pl. 1, fig. 6. 

1969 Cytherella sp. - Griindel, p. 83, pl. 1, figs. 6-7. 
1982 Cytherella gruendeli sp. nov. - weaver, p. 16, pi. 2, figs. 3-8. 

Remarks — This relatively small species, of which we found only a few specimens, is 
reported to be extremely numerous in the Lower Chalk and Plenus Marl of southern 
England (Weaver, 1982). It is also reported from the Plenus Marl in Germany. 
Although somewhat similar in outline to C. chathamensis, it lacks the deep muscle pit 
and is more weakly calcified. 

Occurrence — Wells 41E167 and 41F125; Lower to Middle Cenomanian. 

Cytherella ovata (Roemer, 1841) 
Pl. 1, figs. 8-10. 

1978 Cytherella ovata (Roemer, 1841) - Neale, p.333, pl. 1, figs. 1-2. 
1978 Cytherella ovata (Roemer 1841) - Van der Wiel, p. 250, pl. 1, figs. 2-3. 
1985 Cytherella ovata (Roemer) - Babinot et al., p. 196, pl. 48, fie. 1. 
1985 Cytherella ovata (Roemer) - Babinot, Colin & Damotte, p. 218, pi. 55, figs. 1,2. 
1987 Cytherella gr. C. ovata (Roemer, 1840) - Ainsworth,p. 150, tab. 7. 
1988 Cytherella ovata Roemer, 1841 - Jarvis et al., p. 34, figs. 13,14,15a. 
1990 Cytherella ovata - Wilkinson in Bristow, p. 12, fig. 5. 

Remarks — A large ostracod with strongly calcified valves; the most numerous 
species in our samples, sometimes present with as much as ten specimens. The species 
is known from numerous localities in Western Europe and ranges in age from the 
Aptian to the Late Maastrichtian. There are also reports from the Tertiary and from 
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other parts of the world, probably reflecting a lack of diagnostic features rather than a 
true distribution. 

Occurrence — Exposure Oossinkbeek, Schenking Quarry, wells 41E167, 41E198 and 
41 F l 25; Lower and Middle Cenomanian. 

Genus Cytherelloidea Alexander, 1929 

Cytherelloidea kayei Weaver, 1982 
PL 1, fig. 11. 

1982 Cytherelloidea kayei sp. nov. - Weaver, p. 22, pi. 3, figs. 4-9. 
1988 Cytherelloidea kayei Weaver, 1982 - Wilkinson, p. 1236. pi. 1, fig. 9. 
1988 Cytherelloidea kayei Weaver, 1982 - Jarvis et al., p. 34, figs. 13,14, 15h. 
1990 Cytherelloidea kayei Weaver, 1982 - Home et al., p. 125, pl. 2, fig 1. 
1990 Cytherelloidea kayei - Wilkinson in Bristow, p. 12, fig. 5. 

Remarks — Of this species only a few poorly preserved specimens were found. This 
form does not possess a pronounced dorsal rib, like e.g. C. stricta, instead this dorsal 
rib is short. On the whole, ornamentation is more modest in character. For a 
Cytherelloidea, the species is relatively small in size. C. kayei is reported from the 
uppermost Upper Albian to the Turonian of southern England only. 

Occurrence — Schenking Quarry; Middle Cenomanian. 

Cytherelloidea stricta ( Jones & Hinde, 1890) 
PL 1, fig. 12. 

1973 Cytherelloidea stricta Jones and Hinde - Hart, p. 281, fig. 4. 
1978 Cytherelloidea stricta (Jones & Hinde) - Neale, p. 334, pl. 1, fig. 6. 
1978 Cytherelloidea stricta (Jones & Hinde 1890) - van der Wiel, p. 251, pl. 1, fig. 5. 
1981 Cytherelloidea stricta - Wilkinson & Morter, p. 167, pi. 13.2, fig. 3. 
1982 Cytherelloidea stricta (Jones & Hinde, 1890) - Weaver, p. 23, pi. 3, figs. 1-3. 
1985 Cytherelloidea stricta (Jones & Hinde) - Babinot et al., p. 171. 
1988 Cytherelloidea stricta (Jones and Hinde, 1890) - Wilkinson, p. 1236, pl. 1, fie. 10. 
1988 Cytherelloidea stricta (Jones and Hinde, 1890) - Jarvis et al., p. 34, figs. 13, 15i. 
1990 Cytherelloidea stricta - Wilkinson in Bristow, p. 12, fig. 5. 

Remarks — This large species is characterized by the presence of posterior spines and 
the absence of a central rib, resulting in a smooth central part of the valve. This last 
feature, however, is not very conspicuous in our specimens, because the central part of 
the valve has a faint reticulation and the bordering ribs are well-developed. Neale 
(1978) considers this species to be characteristic for the Middle and Upper Albian. It 
is, however, not very age-significant: there are records from the Upper Albian to 
Turonian of Western Europe: England, Germany and France. 

Occurrence — Wells 41E167, 41E198 and 41F125; Lower Cenomanian. 
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Genus Platella Coryell & Fields, 1937 

Platella icknieldensis Weaver, 1982 
PL l,figs. 13-14. 

1982 Platella icknieldensis sp. nov. - Weaver, p. 24, pl. 3, figs. 17-19. 
1988 Platella icknieldensis Weaver, 1982 - Wilkinson, p. 1236, pl. 1, fig. 13. 

Remarks — A very characteristic species, so far only reported from the Lower 
Cenomanian of southern England, where it is very rare in general. 

Occurrence — Well 41F125; Lower Cenomanian. 

Suborder Podocopina Sars, 1866 
Superfamily Bairdiacea Sars, 1888 
Family Bairdiidae Sars, 1888 
Genus Bairdoppilata Coryell, Sample & Jennings, 1935 

Bairdoppilata pseudoseptentrionalis Mertens, 1956 
PL 2 , f ig . l . 

1956 Bairdoppilata pseudoseptentrionalis n. sp. - Mertens, p. 182, pi. 8, fies. 7-10. pl. 13, figs. 89,90. 
1971 Bairdia pseudoseptentrionalis (Mertens) - Keen & Siddiqui, p. 63, pl. 1, fig. 1. 
1973 Bairdia pseudoseptentrionalis (Mertens) - Hart, p. 281, fig. 4. 
1978 Bairdia pseudoseptentrionalis (Mertens 1956) - van der Wiel, p. 250, pl. 1, fig. 6. 
1981 Bairdia pseudoseptentrionalis (Mertens 1956) - Wilkinson & Morter, p. 167. 
1982 Bairdoppilata pseudoseptentrionalis Mertens, 1956 - Weaver, p. 24, pi. 4 figs. 1-3. 
1985 Bairdia pseudoseptentrionalis (Mertens) - Babinot et al., p. 171, pl. 5l, fig. 1. 
1987 Bairdoppilata pseudoseptentrionalis Mertens, 1956 - Ainsworth, p. 145, tab. 7. 
1987 Bairdoppilata pseudoseptentrionalis Mertens — Ainsworth et al., p. 612. 
1988 Bairdoppilata pseudoseptentrionalis Mertens, 1956 - Jarvis et al.,p. 34, fig. 15j. 
1989 Bairdoppilata pseudoseptentrionalis Mertens - Frieg, Kemper & Owen, p. 30. 
1989aBairdop. pseudoseptentrion - Kemper, p. 209, fie. 6. 
1989 Bairdoppilata pseudoseptentrionalis Mert. - Keller et al., p. 275. 
1989 B. pseudoseptentrionalis - Frieg & Kemper, p. 141, fig. l5. 
1990 Bairdoppilata pseudoseptentrionalis - Wilkinson in Bristow, p. 12, fig. 5. 
1991 Bairdia pseudoseptentrionalis (Mertens, 1956) - Shahin, p. 136, pl. 1, figs. 16-17. 

Remarks — B. pseudoseptentrionalis is widely recorded from Albian and Cenomanian 
sediments in England, France and Germany. It is very close to Bairdoppilata septen-
trionalis (Bonnema), which ranges from Coniacian to Late Maastrichtian. Jarvis et al. 
(1988) report B. pseudoseptentrionalis from rocks as young as the Plenus Marl, but it 
is absent from the overlying Turonian. In southern England, the substantial increase in 
numbers in the upper part of the M. inflatum Zone is of stratigraphical importance 
(Hart, 1973). 

Occurrence — Exposure Oossinkbeek, Schenking Quarry, wells 41E167, 41E198 and 
41F125; Upper Albian to Middle Cenomanian. 

Bairdoppilata southerhamensis Weaver, 1982 
PL 2, figs. 2-4. 



Witte et al., Ostracods from the Albian/Cenomanian boundary, Scripta Geol., 102 (1992) 49 

1982 Bairdoppilata southerhamensis sp. nov. - Weaver, p. 25, pl. 4, figs. 4-6. 
1988 Bairdoppilata southerhamensis Weaver, 1982 - Jarvis et al., p. 34, fig. 16a. 

Remarks — The species has a distinct caudal process and a characteristic outline in 
frontal view; seen from the front, the greatest width is clearly below the middle, in 
contrast to B. pseudoseptentrionalis, where the greatest width is at midheight. Before, 
the species had been reported only from southern England, where it is restricted to 
rocks of Cenomanian age. 

Occurrence — Schenking Quarry, wells 41E167, 41E198 and 41F125; Upper Albian 
to Middle Cenomanian. 

Genus Cardobairdia van den Bold, 1960 

Cardobairdia cenomanensis Nuyts, 1990 
PL 2, figs. 5-7. 

1982 Cardobairdia minuta (van Veen, 1936) - Weaver, p. 26, pi. 19, figs. 15-19. 
1990 Cardobairdia minuta - Wilkinson in Bristow, p. lz, fig. 5. 
1990 Cardobairdia cenomanensis sp. nov. - Nuyts, p. 66, pl. 1, figs. 1-4. 

Remarks — Nuyts (1990) proved the name Krausella minuta Triebei, 1940, to be a 
nomen nudum. Subsequently, most of the earlier reports by this name were attributed 
to either Cardobairdia cenomanensis Nuyts, 1990 or Cardobairdia triebeli Nuyts, 
1990. Unfortunately, the ostracods reported by van Veen (1936) belong - according to 
Nuyts (1990) - to neither one of these new species and the initial Krausella minuta 
from The Netherlands is now unnamed. C. triebeli has a more plump shape and a 
more curved outline than C. cenomanensis. In addition, the right valve shows a dis
tinct posterodorsal corner, whereas a smoothly rounded end is seen in C. cenomanensis. 
This species is probably restricted in age to the latest Albian and the Cenomanian. 

Occurrence — Exposure Oossinkbeek, Schenking Quarry, Wells 41E167, 41E198 and 
41F125; Upper Albian to Middle Cenomanian. 

Cardobairdia rectimarginata Nuyts, 1990 
PL 2, figs. 8-9. 

1940/41 Cytherideis bemelenensis van Veen - Bonnema, p. 115, pi. 3, figs. 35-38. 
1966 Cardobairdia sp. - Herrig, p. 774, pl.15, figs. 5, 6, textiles. 46-47. 
1990 Cardobairdia rectimarginata sp. nov. - Nuyts, p. 67, pi. 1, figs. 5-8. 

Remarks — The stratigraphie range of this rather new species is still somewhat 
obscure, because confirmed records are lacking. Bonnema's (1940/41) reports are 
from the Coniacian to Santonian, that of Herrig (1966) from the Lower Maastrichtian. 
Our report is from the Lower Cenomanian, suggesting an extensive stratigraphie range 
for this species and a very limited stratigraphical applicability. 

Occurrence — Well 41 F l 25; Lower Cenomanian. 
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Family Macrocyprididae G.W. Müller, 1912 
Genus Macrocypris Brady, 1867 

Macrocypris siliqua (Jones, 1849) 
PI. 2, fig. 11. 

1964 Macrocypris siliqua (Jones) - Kaye, p.43, pl. 4, figs. 11, 14,15, 18. 
1982 Macrocypris siliqua (Jones, 1849) - Weaver, p. 2Í, pl. 4, figs. 9-10. 
1988 Macrocypris siliqua (Jones, 1849) - Wilkinson, p. 1233, pi. 3, fig. 5 
1989 Macrocypris siliqua (Jones) - Frieg et al., p. 30. 
1990 Macrocypris siliqua - Wilkinson in Bristow, p. 12, fig. 5. 

Remarks — Long-ranging species (Albian to Campanian), characterized by its very 
large size, elongate shape, and reversed overlap. Numerous records from England, 
fewer from Ireland and Germany. 

Occurrence — Well 41F125; Lower Cenomanian. 

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

Paracypris wrothamensis Kaye, 1965 
PI. 2, fig. 10. 

Plate 2 

Fig. 1. Bairdoppilata pseudoseptentrionalis Mertens, 1956, right valve, x 41, well 41E198 (10.50-11 
m), RGM 293 413. 
Figs. 2-4. Bairdoppilata southerhamensis Weaver, 1982 
2. Carapace, right view, x 40, well 41E125 (10-10.50 m), RGM 293 414. 
3. Carapace, left view, x 40, well 41E125 (9.50-10 m), RGM 293 415. 
4. Carapace, posterior view, x 40, well 41E125 (10-10.50 m), RGM 293 416. 
Figs. 5-7. Cardobairdia cenomanensis Nuyts, 1990 
5. Carapace, right view, x 67, Schenking Quarry, sample no. 60, RGM 293 417. 
6. Carapace, left view, x 67, Schenking Quarry, sample no. 62, RGM 293 418. 
7. Carapace, dorsal view, x 67 well 41F167 (22.50-22.90 m), RGM 293 419. 
Figs. 8-9. Cardobairdia rectimarginata Nuyts, 1990 
8. Carapace, right view, x 66, well 41F125 (26.60-27.10 m), RGM 293 420. 
9. Carapace, right view, x 69, well 41F125 (26.60-27.10 m), RGM 293 421. 
Fig. 10. Paracypris wrothamensis Kaye, 1965, carapace, right view, x 96, well 41F125 (36.90-37.40 
m), RGM 293 422. 
Fig. 11. Macrocypris siliqua (Jones, 1849), right valve, x 48, well 41F125 (36.90-37.40 m), RGM 293 
423. 
Fig. 12. Pontocyprella? bosquetiana (Jones, 1849), carapace, right view, x 54, well 41F125 (10-10.50 
m), RGM 293 424. 
Fig. 13. Pontocyprella hindei Weaver, 1982, carapace, right view, x 84, exposure Oossinkbeek, sample 
no. 516/07, RGM 293 425. 
Fig. 14. Pontocyprella harrisiana (Jones, 1849), carapace, right view, x 68, well 41F125 (10-10.50 m), 
RGM 293 426. 
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1965a Paracypris wrothamensis sp. nov. - Kaye, p. 226, pl. 9, figs. 9-14. 
1981 Paracypris wrothamensis - Wilkinson & Morter, p. 167. 
1982 Paracypris aff. P. wrothamensis Kaye, 1965 - Weaver, p. 28, pl. 4, figs. 13,14. 
1985 Paracypris wrothamensis Kaye - Babinot et al., p. 173. 
1990 Paracypris wrothamensis - Wilkinson in Bristow, p. 12, fig. 5. 

Remarks — In England, P. wrothamensis, a thin-shelled species, occurs from the 
Middle Albian, and it is known to range up to the Upper Cenomanian. In France, it 
first appeared in the Upper Albian. Our specimens differ slightly from those illustrated 
by Kaye (1965a) and Weaver (1982) in having a more evenly arched dorsal line, with 
a less marked posterodorsal angle. 

Occurrence — Well 41F125; Lower Cenomanian. 

Family Pontocyprididae G.W. Müller, 1894 
Genus Pontocyprella Ljubimova, 1955 

Pontocyprella? bosquetiana (Jones, 1849) 
PI. 2, fig. 12. 

1890 Cythere? bosquetiana (Jones) - Jones & Hinde, p. 15, pi. 2, figs. 35-37. 
1982 Pontocyprella? bosquetiana (Jones, 1849) - Weaver, p. 29, pi. 5, figs. 3-5. 

Remarks — This form can easily be distinguished from more typical representatives 
of Pontocyprella by the absence of a pointed posterior. Reported before only from 
southern England, where it is very rare. In our material it only occurred in one sample. 

Occurrence — Well 41F125; Lower Cenomanian. 

Pontocyprella harrisiana (Jones, 1849) 
PI. 2, fig. 14. 

1962 Pontocyprella harrisiana (Jones) - Neale, p. 431, pi. 6, fig. 12a-b. 
? 1965b Pontocyprella rara - Kaye, p. 74, pi. 5, fig. 14. 
non 1965bPontocyprella harrisiana (Jones, 1849) - Kaye, p. 73, pi. 5, figs. 3-4. 

1966 Pontocyprella harrisiana (Jones 1849)? - Griindel, p. 17, pi. 2, fig. 9. 
1966 Pontocyprella harrisiana (Jones, 1849) - Herrig, p. 788, pi. 14, figs. 2a-b, textfig. 58. 
1982 Pontocyprella harrisiana (Jones, 1849) - Weaver, p. 29, pi. 4, figs. 17-20. 
1990 Pontocyprella harrisiana - Wilkinson in Bristow, p. 12, fig. 5. 
1991 Pontocyprella harrisiana (Jones 1849) - Schwarzkopf, p. 161. 

Remarks — Long-ranging, widely distributed species. Earliest records are from the 
Albian, but known to occur as young as the Maastrichtian. Easily recognized by the 
acute posterior and the characteristic difference in outline between left and right valve. 
Similar, in this respect, to Recent Bythocypris, a genus to which this species has also 
been ascribed by some authors. 

Occurrence — Schenking Quarry, Wells 41E167, 41E198 and 41F125; Lower to 
Middle Cenomanian. 
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Pontocyprella hindei Weaver, 1982 
Pl. 2, fig. 13. 

non 1965b Pontocyprella rara - Kaye, p. 74, pl. 5, fig. 14. 
1966 Pontocyprella rara Kaye 1965 - Gründel, p. 16, pl. 2, figs. 5-6, pl. 9, fig. 1. 
1982 Pontocyprella hindei sp. nov. - Weaver, p. 30, pl. 4, figs. 15-16. 

Remarks — This species differs from P. harrisiana in being relatively higher and having 
a less pointed posterior. Ranging from Lower Albian to Upper Cenomanian. 

Occurrence — Exposure Oossinkbeek; Middle Cenomanian. 

Superfamily Cytheracea Baird, 1850 
Family Cytnendeidae Sars, 1925 
Subfamily Cytherideinae Sars, 1925 
Genus Clithrocytheridea Stephenson, 1936 

Clithrocytheridea parva Weaver, 1982 
PI. 3, figs. 2-3. 

1982 Clithrocytheridea parva sp. nov. - Weaver, p. 32, pi. 5, figs. 14-17. 

Remarks — Only a few specimens were found, and it was not possible to verify the 
internal features. Before, the species had been reported only from the Cenomanian of 
southern England. 

Occurrence — Wells 41E198 and 41F125; Lower Cenomanian. 

Genus Dolocytheridea Triebel, 1938 

Dolocytheridea bosquetiana (Jones & Hinde, 1890) 
Pl. 3, fig. 1. 

1966 Dolocytheridea bosquetiana (Jones & Hinde 1890) - Gründel, p. 18, pl. 2, fig. 14. 
197lb Dolocytheridea bosquetiana (Jones et Hinde) - Damotte, p. 110, pl. T, fig. lo. 
1971 Dolocytheridea (Puracytheridea) bosquetiana (Jones & Hinde, 1890) - Gründel, p. 36, pl. 4, 

figs. 7-11, textile. 9. 
1981 Dolocytheridea bosquetiana (Jones & Hinde, 1890) - Wilkinson & Morter, p. 163, pi. 13.1, 

figs. 7,9. 
1982 Dolocytheridea (Puracytheridea) bosquetiana (Jones & Hinde, 1890) - Weaver, p. 33, pi. 5, 

figs. 6-9. 
1985 Dolocytheridea (Puracytheridea) bosquetiana (Jones & Hinde) - Babinot et al., p. 171. 
1987 Dolocytheridea (Puracytheridea) bosquetiana (Jones and Hinde) - Ainsworth et al., p. 612. 
1989 Dolocytheridea bosquetiana (Jones & Hinde) - Elstner & Kemper, p. 58. 
1989aDolocytheridea bosquetiana - Kemper, p. 209, figs. 6-7. 
1989 Dolocytheridea bosquetiana - Keller et al., p. 275. 
1990 Dolocytheridea bosquetiana - Wilkinson in Bristow, p. 12, fig. 5. 

Remarks — D. bosquetiana is widely distributed in northwestern Europe and is an 
important marker for the Middle and Upper Albian, although it may range up to the 
lower part of the Lower Cenomanian. 

Occurrence — Wells 41E167; Lower Cenomanian. 
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Subfamily Schulerideinae Kollman, 1960 
Genus Habrocythere Triebel, 1940 

Habrocythere sp. aff. H. fragilis Triebel, 1940 
PI. 3, fig. 9. 

äff. 1940 Habrocythere fragilis n. sp. - Triebel, p. 166, pl. 1, figs. 10-13, pl. 9, fig. 101. 
äff. 1981 Habrocythere fragilis - Wilkinson & Morter, p. 67. 
aff. 1982 Habrocythere fragilis Triebel, 1940- Weaver, p. 34, pi. 6, figs. 1-2. 
aff. 1990 Habrocythere fragilis - Wilkinson in Bristow, p. 12, tig. 5. 

Remarks — This small but very distinct form was found in one well only. It is highly 
reminiscent of H. fragilis Triebel, 1940, but differs in having more evenly rounded 
anterior and posterior ends. 

Occurrence — Well 41F125; Lower Cenomanian. 

Genus Schuleridea Schwarz & Swain, 1946 

Schuleridea jonesiana (Bosquet, 1852) 
PI. 3, figs. 4-6. 

1966 Schuleridea jonesiana jonesiana (Bosquet 1852) - Gründel, p. 22, pi. 3, figs. 12-13, textfig. 5. 
1977 Schuleridea jonesiana (Bosquet, 1852) - Charollais et al., p. 687, pl. 1, figs. 9-10. 
1977 Schuleridea jonesiana (Bosquet) - Neale, p. 254, pi. 2, fig. 7. 

Plate 3 

Fig. 1. Dolocytheridea bosquetiana (Jones & Hinde, 1890), right valve, x 66, well 41F167 (43.50-45 
m), RGM 293 427. 
Figs. 2-3. Clithrocytheridea parva Weaver, 1982 
2. Carapace, right view, x 102, well 41F125 (54.55-55.05 m), RGM 293 428. 
3. Carapace, dorsal view, x 102, well 41E198 (12.50-13 m), specimen lost. 
Figs. 4-6. Schuleridea jonesiana (Bosquet, 1852) 
4. Carapace, left view, x 54, well 41F167 (37.50-39 m), RGM 293 430. 
5. Carapace, right view, x 54, well 41F167 (37.50-39 m), same specimen as 4. 
6. Carapace, dorsal view, x 60, well 41F167 (23.50-24.35 m), RGM 293 431. 
Fig. 7. Phodeucythere trigonalis (Jones & Hinde, 1890), right valve, x 75, well 41F167 (39-39.30 m), 
RGM 293 432. 
Fig. 8. Phodeucythere sp., left valve, x 98, well 41E198 (11.40-12 m), RGM 293 433. 
Fig. 9. Habrocythere sp. aff. H. fragilis Triebel, 1940, left valve, x 67, well 41F125 (15-15.50 m), 
RGM 293 434. 
Figs. 10-11. Bythoceratina umbonata umbonata (Williamson, 1847) 
10. Right valve, x 84, well 41 Fl 25 (9.50-10 m), RGM 293 435. 
11. Left valve, x 80, well 41F125 (10-10.50 m), RGM 293 436. 
Fig. 12. Bythoceratina umbonata glabra Weaver, 1982, carapace, right view, x 79, well 41 Fl25 (9.50-
10 m), RGM 293 437. 
Fig. 13. Patellacythere parva Weaver, 1982, carapace, right view, x 67, well 41F125 (15-15.50 m), 
RGM 293 438. 
Fig. 14. ?Patellacythere sp., juvenile, right valve, x 67, well 41F125 (9.50-10 m), RGM 293 439. 
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1978 Schuleridea jonesiana (Bosquet, 1852) - Neale, p. 348, pl. 8, fig. 14, pl. 9, figs. 1-3. 
1981 Schuleridea jonesiana - Wilkinson & Morter, p. 166. 
1982 Schuleridea jonesiana (Bosquet, 1852) - Weaver, p. 34, pi. 5, figs. 18-19. 
1985 Schuleridea jonesiana (Bosquet, 1852) - Babinot et al., p. 171, pi. 51, figs. 6-7. 
1988 Schuleridea jonesiana - Ascoli, p. 11, fig. 2. 
1989 Schuleridea jonesiana (Bosquet) - Frieg et al., p. 32. 
1989 Schuleridea jonesiana (Jones & Hinde) [sic] - Elstner & Kemper, p. 56. 
1989aSchuleridea jonesiana (Bosquet) - Kemper, p. 208, figs. 5-7. 
1989 Schuleridea jonesiana (Bosq.) - Keller et al., 273. 
1990 Schuleridea jonesiana - Wilkinson in Bristow, p. 12, fig. 5. 

Remarks — This large species has a wide distribution and a long stratigraphie range. It 
is reported from the upper part of the Lower Albian to the Middle Cenomanian 
throughout Western Europe and Eastern Canada. 

Occurrence — Wells 41E167, 41E198 and 41F125; Upper Albian to Middle Cenoma
nian. 

Subfamily Eucytherinae Puri, 1954 
Genus Phodeucythere Gründel, 1978 

Phodeucythere trigonalis (Jones & Hinde, 1890) 
Pl. 3, fig. 7. 

1978 Eucythere trigonalis (Jones and Hinde, 1890) - Neale, p. 334, pi. 1, fig. 10. 
1981 Eucythere trigonalis - Wilkinson & Morter, p. 167. 
1981 Phodeucythere trigonalis (Jones & Hinde, 1890) - Colin et al., p. 127, pi. 11.1, fig. 7. 
1985 Eucythere trigonalis (Jones & Hinde) - Babinot et al., p. 171. 
1986 Eucythere trigonalis (Jones and Hinde) - Ainsworth, p. 162, fig. 13.7. 
1987 Eucythere trigonalis (Jones and Hinde, 1890) - Ainsworth, p. 145, tab. 7. 
1987 Eucythere trigonalis (Jones and Hinde) - Ainsworth et al., p. 612. 
1988 Eucythere (Phodeucythere) trigonalis (Jones and Hinde, 1890) - Wilkinson, p. 1231, pi. 3, fig. 7. 
1990 Eucythere trigonalis - Wilkinson in Bristow, p. 12, fig. 5. 

Remarks — This species has been recorded from the Upper Aptian to the Lower 
Cenomanian, but is considered diagnostic for the Albian (or Upper Albian) by most 
authors. 

Occurrence — Wells 41E167, 41E198 and 41F125; Upper Albian to Lower Cenoma
nian. 

Phodeucythere sp. 
PI. 3, fig. 8. 

Remarks — This form shows some affinities with P. trigonalis, but is smaller and has 
a lower anterior. 

Occurrence — Wells 41E198 and 41F125, Upper Albian to Lower Cenomanian. 
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Family Bythocytheridae Sars, 1926 
Genus Bythoceratina Homibrook, 1952 

Bythoceratina umbonata glabra Weaver, 1982 
Pl. 3, fig. 12. 

1982 Bythoceratina (Bythoceratina) umbonata glabra subsp. nov - Weaver, p. 40, pl. 6, figs. 17-19. 
1988 Bythoceratina (B.) umbonata glabra - Wilkinson, p. 1232, textfigs. 2-3. 

Remarks — This subspecies differs from the nominate form in having more strongly 
calcified, less ornamented valves. It is only reported from the lowermost Cenomanian 
of southern England. We found it in only one sample from the Lower Cenomanian. 

Occurrence — Well 41F125; Lower Cenomanian. 

Bythoceratina umbonata umbonata (Williamson, 1847) 
PI. 3, figs. 10-11. 

1973 Monoceratina umbonata (Williamson) - Hart, p. 280, fie. 4. 
1978 Monoceratina umbonata (Williamson, 1847) - van der wiel, p. 250, pl. 2, fig. 8. 
1981 Monoceratina umbonata - Wilkinson & Morter, p. 167. 
1982 Bythoceratina (Bythoceratina) umbonata umbonata (Williamson, 1847) - Weaver, p. 39, pi. 6, 

figs. 10-13. 
1983 Bythoceratina umbonata umbonata (Williamson, 1848) [sic] - Clarke, p. 146, pi. 15, figs. 11-12. 
1985 Monoceratina umbonata Williamson - Babinot et al., p. 171. 
1988 Bythoceratina (B.) umbonata umbonata - Wilkinson, p. 1234, textfig. 3. 
1988 Bythoceratina umbonata (Williamson, 1847) - Jarvis et al., p. 34, fig. 16f. 
1989 Bythoceratina umbonata (Williamson) - Frieg et al., p. 30. 
1990 Bythoceratina umbonata umbonata - Wilkinson in Bristow, p. 12, fig. 5. 

Remarks — This subspecies is known to have a considerable stratigraphie range and 
horizontal distribution. It is reported from France, Germany, England, Belgium, The 
Netherlands, Poland and even from the U.S.A. The age varies between Late Albian 
(France, England) and Late Maastrichtian (Germany, The Netherlands). 

Occurrence — Wells 41E167 and 41F125; Lower to Middle Cenomanian. 

Genus Patellacythere Griindel & Kozur, 1971 

Patellacythere parva Weaver, 1982 
PI. 3, fig 13. 

1982 Patellacythere parva sp. nov. - Weaver, p. 44, pi. 7, figs. 8-10. 

Remarks — This species was found in two samples from one of the wells, at a level 
dated as Early Cenomanian. The only previous record is from the Middle to Upper 
Cenomanian of southern England. 

Occurrence — Well 41F125; Lower Cenomanian. 
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?Patellacythere sp. 
PI. 3, fig. 14. 

Remarks — One valve, with a peculiar shape, was found in the highest sample from 
well 41F125, Early Cenomanian in age. Because of the poor preservation, not all 
details could be studied. It is reminiscent of Patellacythere, but the dorsal line is 
arched rather than straight, as seen in the previous species. 

Occurrence — Well 41F125; Lower Cenomanian. 

Family Progonocytheridae Sylvester-Bradley, 1948 
Genus Neocythere Mertens, 1956 

Neocythere semiconcentrica (Mertens, 1956) 
Pl. 4, fig. 6. 

1956 'Cythere' semiconcentrica n. sp. - Mertens, p. 186, pl. 9, figs. 15-18. 
1962 Cythere semiconcentrica Mertens - Ellerman, p. 397, pl. 4, figs. 5-6. 
1966 Physocythere semiconcentrica (Mertens, 1956) - Gründel, p. 31, pl. 5, fies. 19-20. 
1982 Neocythere (Neocythere) semiconcentrica (Mertens, 1956) - Weaver, p. 4&, pl. 8, figs. 10-11. 
1990 Neocythere (P.) semiconcentrica - Wilkinson in Bristow, p. 12, fig. 5. 

Remarks — This species is clearly distinguished by its ornamentation which consists 
of spines regularly distributed in a concentric pattern. It has a wide stratigraphie range 
including the Albian and Cenomanian. 

Occurrence — Wells 41E198 and 41F125; Upper Albian to Lower Cenomanian. 

Plate 4 

Figs. 1-5. Physocythere steghausi (Mertens, 1956) 
1. Carapace, right view, x 70, well 41F125 (13.40-14 m), RGM 293 429. 
2. Carapace, left view, x 68, well 41F125 (46.70-47 m), RGM 293 440. 
3. Carapace, right view, x 69, well 41F125 (10-10.50 m), regular ornamentation, RGM 293 441. 
4. Carapace, dorsal view, x 67, well 41F125 (9.50-10 m), regular ornamentation, RGM 293 442. 
5. Left valve, x 65, well 41F125 (9.50-10 m), regular ornamentation, RGM 293 443. 
Fig. 6. Neocythere semiconcentrica (Mertens, 1956), left valve, x 67, well 41E198 (9-9.40 m), RGM 
293 444. 
Figs. 7-8. Neocythere vanveenae Mertens, 1956 
7. Right valve, x 84, well 41F125 (15-15.50 m), RGM 293 445. 
8. Left valve, x 82, well 41F125 (11-11.50 m) RGM 293 446. 
Fig. 9. Neocythere sp. A Weaver, 1982, carapace, right view, x 67, well 41F125 (36.90-37.40 m), 
RGM 293 447. 
Figs. 10-15. Mandocythere harrisiana (Jones, 1870) 
10. Left valve, x 54, well 41F125 (9.50-10 m), RGM 293 448. 
11. Right valve, x 53, well 41F125 (9.50-10 m), RGM 293 449. 
12. Carapace, dorsal view, x 54, well 41F125 (15-15.50 m), RGM 293 450. 
13. Juvenile, right valve, x 83, well 41F125 (9.50-10 m), RGM 293 451. 
14. Left valve, x 53, well 41F125 (9.50-10 m), RGM 293 452. 
15. Juvenile, carapace, left view, x 87, well 41E198 (7.20-8 m), RGM 293 453. 
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Neocythere vanveenae Mertens, 1956 
PI. 4, figs. 7-8. 

1975 Neocythere vanveeni Mertens - van Hinte et al., p. 1490. 
1978 Neocythere (Neocythere) vanveeni Mertens 195o - van der Wiel, p. 250, pl. 2, fig. 12-13. 
1978 Neocythere (Neocythere) vanveeni Mertens, 1956 - Neale, p. 352, pi. 10, fig. 8. 
1981 Neocythere (Neocythere) vanveeni Mertens - Wilkinson & Morter, p. 166, pi. 13.2, fig. 8. 
1982 Neocythere (Neocythere) vanveeni Mertens, 1956 - Weaver, p. 46, pi. 7 figs. 17-19. 
1985 Neocythere (Neocythere) vanveeni Mertens, 1956 - Babinot et al., p. 171, pl. 51, fig 10-11. 
1988 Neocythere vanveeni - Áscoli, p. 11, fig. 2. 
1989 Neocythere vanveeni Mert. - Frieg & Kemper, p. 127, figs. 12,15,16. 
1989aNeocythere vanveeni - Kemper, p. 210, fig. 7. 
1990 Neocythere (Neocythere) vanveenae Mertens - Wilkinson, p. 256. 
1990 Neocythere (N.) vanveenae - Wilkinson in Bristow, p. 12, fig. 5. 

Remarks — Species of Neocythere with a pattern of smooth, concentric ribs. Recorded 
from the Albian to Middle Cenomanian of France, Germany and England. 

Occurrence — Wells 41E167, 41E198 and 41F125; Upper Albian to Middle Cenoma
nian. 

Neocythere sp. A Weaver, 1982 
PI. 4, fig. 9. 

1982 Neocythere (Neocythere?) sp. A - Weaver, p. 49, pi. 8, figs. 4-6. 

Remarks — Lateral surface has a very weak pattern of concentric ribs. On account of 
its size this could very well be a juvenile specimen of N. vanveenae. 

Occurrence — Well 41F125; Lower Cenomanian. 

Genus Physocythere Kaye, 1963 

Physocythere steghausi (Mertens, 1956) 
Pl. 4, figs. 1-5. 

1978 Neocythere (Physocythere) hieroglyphica Kaye, 1963 - Neale, p. 352, pi. 10, fig. 11. 
1981 Neocythere (Physocythere) steghausi Mertens - Wilkinson & Morter, p. 166, textfig. 13.3, pi. 

1988 Neocythre (Physocythere) steghausi (Mertens, 1956) - Wilkinson. 1988, p. 1232, pi. 3, fig. 6. 
1989 Physocythere steghausi (Mertens) - Frieg & Kemper, p. 125, pi. 23, figs. 1-8. 
\989b Physocythere steghausi (Mertens) - Kemper, p. 456, fig. 2. 
1990 Neocythere (P.) steghausi - Wilkinson in Bristow, p. 12, fig. 5. 

Remarks — Surface ornamentation consisting of strong, irregular to concentric ribs 
characterizes this species. Frieg & Kemper (1989) demonstrated the extensive varia
tion in rib patterns of P. steghausi, and, as a consequence, consider P. hieroglyphica 
Kaye, 1963 to be a synonym. In our material, a similar variation in ornamentation was 
found. 

Occurrence — Wells 41E167, 41E198 and 41F125; Upper Albian to Lower Cenoma
nian. 

file:///989bPhysocythere
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Family Protocytheridae Ljubimova, 1955 
Genus Mandocythere Gründel, 1964 

Mandocythere harrisiana (Jones, 1870) 
PI. 4, figs. 10-15. 

1978 Protocythere (Mandocythere) harrisiana harrisiana (Jones 1870) - van der Wiel, p. 250, pl. 2, 
figs. 1-4. 

1978 Mandocythere harrisiana (Jones, 1870) - Neale, p. 340. pi. 4, figs. 1 -3. 
1982 Mandocythere harrisiana (Jones, 1870) - Weaver, p. 51, pi. 9, figs. 13-16. 
1985 Protocythere (Mandocythere) harrisiana (Jones) -Babinot et al., p. 171. 
1985 Protocythere (Mandocythere) harrisiana harrisiana (Jones & Hinde, 1890) [sic]; Babinot et al., 

pi. 54, figs. 4-6. 
1987 Mandocythere harrisiana (Jones) - Ainsworth et al., p. 612. 
1988 Mandocythere harrisiana (Jones) - Ascoli, p. 29. 
1989 Mandocythere harrisiana (Jones) - Elstner & Kemper, p. 56, figs. 3-4. 
1989 Mandocythere harrisiana (Jones) - Keller et al., p. 273. 
1990 Mandocythere harrisiana - Wilkinson in Bristow, p. 12, fig. 5. 

Remarks — This species has a confusing taxonomy, this applies in particular to juve
niles. Strongly reticulate specimens in our material are assigned to Homocythere 
reticulata, while less reticulate specimens, showing in essence the adult features of 
Mandocythere harrisiana, are included in this species. M. harrisiana is a commonly 
found species, which ranges from the Albian into the Cenomanian of France, England 
and Germany. 

Occurrence — Schenking Quarry, Wells 41E167,41E198 and 41F125; Lower to Middle 
Cenomanian. 

Mandocythere inferangulata (Donze, 1972) 
PI. 5, fig. 4. 

1972 Veenia inferangulata n. sp - Donze, in Donze & Porthault,p. 368, pi. 2, figs. 3-9. 
1982 Mandocythere inferangulata (Donze, 1972) - Weaver, p. 51, pi. 9, rigs. 6-9. 

Remarks — A single right valve was found in one of the samples from the Oossink-
beek. It shows the characteristic low posterior end as described by Donze (in: Donze 
& Porthault, 1972) and Weaver (1982). The species is commonly found in the Middle 
and Lower Cenomanian of England and France; in England it makes its first appear
ance in the top of the Lower Cenomanian. 

Occurrence — Exposure Oossinkbeek; Middle Cenomanian. 

Mandocythere sp. A Weaver, 1982 
PI. 5, fig. 5. 

1982 Mandocythere sp. A - Weaver, p. 53, pi. 9, figs. 17-19. 

Remarks — A few specimens were found that meet the description of Mandocythere 
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sp. A. by Weaver (1982). However, the possibility that this species is in fact a pre-
adult stage of M. harrisiana has to be considered. 

Occurrence — Exposure Oossinkbeek; Middle Cenomanian. 

Genus Homocythere Kaye, 1963 

Homocythere reticulata Kaye, 1963 
PI. 5, figs. 1-3. 

1963 Homocythere reticulata sp. nov. - Kaye, p. 234, pi. 18, figs. 8-9. 
1966 Homocythere reticulata Kaye - Griindel, p. 40, pi. 7, fig. 23. 

Remarks — This form was considered a juvenile of Mandocythere harrisiana by Kaye 
(1964), Malz (1974) and Weaver (1982). In our material, juvenile specimens that 
belong undoubtedly to M. harrisiana have been found, and they differ considerably 
from the present form. It seems unlikely that two forms that are so dissimilar can 
develop into identical adults. Therefore, we agree with Kaye (1963) and Griindel 
(1966) in considering this a separate species. 

Occurrence — Wells 41E167,41E198 and 41F125; Lower Cenomanian. 

Plate 5 

Figs. 1-3. Homocythere reticulata Kaye, 1963 
1. Right valve, x 82, well 41F125 (10-10.50 m), RGM 293 454. 
2. Left valve, x 83, well 41F125 (10-10.50 m), RGM 293 455. 
3. Carapace, dorsal view, x 83, well 41F125 (10-10.50 m), RGM 293 456. 
Fig. 4. Mandocythere inferangulata (Donze, 1972), right valve, x 67, exposure Oossinkbeek, sample 
no. 516/07, RGM 293 457. 
Fig. 5. Mandocythere sp. A Weaver, 1982, right valve, x 67, exposure Oossinkbeek, sample no. 
516/07, RGM 293 458. 
Figs. 6-8. Protocythere consobrina Triebel, 1938 
6. Carapace, right view, x 57, well 41F167 (31.50-33 m), RGM 293 460 
7. Carapace, left view, x 53, well 41F167 (31.50-33 m), same specimen as 6. 
8. Carapace dorsal view, x 68, well 41F167 (33-33.15 m), RGM 293 461. 
Figs. 9, 11. Protocythere lineata striata Griindel, 1966 
9. Carapace, dorsal view, x 55, well 41F167 (39-39.30 m), RGM 293 462. 
11. Right valve, x 53, well 41F167 (43.50-45 m), RGM 293 464. 
10. Protocythere lineata lineata (Chapman & Sherborn, 1893). Carapace, left view, x 56, well 41F125 
(10-10.50 m), RGM 293 463. 
Figs. 12-15. Cornicythereis larivourensis (Damotte & Grosdidier, 1963) 
12. Carapace, left view, x 81, well 41F125 (10-10.50 m), RGM 293 465. 
13. Left valve, x 81, well 41F125 (9.50-10 m), RGM 293 466. 
14. Carapace, right view, x 83, well 41F167 (37.50-39 m), RGM 293 467. 
15. Carapace, dorsal view, x 83, well 41F167 (37.50-39 m), RGM 293 468. 
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Genus Protocythere Triebel, 1938 

Protocythere consobrina Triebel, 1938 
PI. 5, figs. 6-8. 

1938 Protocythere consobrina n. sp. - Triebel, p. 184, pl. 1, figs. 6-7. 
non 1964 Protocythere consobrina Triebel - Kaye, p, 57, pl. 5, figs. 17-19 (= P. albae Damotte & 

Grosdidier). 
1973 Protocythere consobrina Triebel - Hart, p. 280, fig. 4. 
1989 Protocythere consobrina Triebel - Frieg & Kemper, p. 184, pl. 19, fig. 4. 
1989b Protocythere consobrina Triebel - Kemper, p. 456, fig. 2. 

Remarks — This species has so far been reported from very few localities in Germany, 
where it is restricted in age to the Early Cenomanian. It is more or less similar in 
appearance to P. lineata striata, but it lacks the ventral riblets, is more compact and 
has a higher anterior. 

Occurrence — Wells 41E167 and 41F125; Lower Cenomanian. 

Protocythere lineata lineata (Chapman & Sherborn, 1893) 
PI. 5, fig. 10. 

1893 Cythereis triplicata Röm., var. lineata var. nov. - Chapman & Sherborn, p. 348, pi. 14, fig. 5. 
1938 Protocythere jonesi - Triebel, p. 186, pi. 1, figs. 8-10. 
1956 Protocythere jonesi Triebel - Deroo, p. 1514. 
1966 Protocythere lineata (Chapman & Sherborn 1893) - Gründel, p. 26. 
1973 Protocythere lineata (Chapman and Sherborn) - Hart, p. 280, Fig. 4. 
1981 Protocythere lineata (Chapman & Sherborn) - Wilkinson & Morter, p. 169, pi. 13.2, fig. 10. 
1989 Protocythere lineata lineata (Chapman & Sherborn) - Frieg & Kemper, p. 125, pi. 22, figs. 1, 

3, 6. 
1990 Protocythere lineata lineata - Wilkinson in Bristow, p. 12, fig. 5. 

Remarks — An irregular reticulation between the ribs is diagnostic of this subspecies, 
whereas in P. lineata striata this feature is absent. Weaver (1982) stated that some spec
imens of P. lineata striata in his samples from southern England have a faint reticula
tion in the dorsal area. Kemper (1989a) reports transitional forms as well, and our 
material also shows variation in the intensity of the reticulate pattern. In one of the 
wells, however, a few specimens were found that are considered true P. lineata lineata. 
Recorded from the Upper Albian to Cenomanian of England, Germany and northern 
France. 

Occurrence —Well 41F125; Lower Cenomanian. 

Protocythere lineata striata Gründel, 1966 
Pl. 5, figs. 9, 11. 

1964 Protocythere lineata (Chapman & Sherborn) - Kaye,p. 58, pi. 5, figs. 2,4-8. 
1966 Protocythere lineata striata n. subsp. - Gründel, p. 26\ pi. 4, figs. 7-8, 14-15. 
1981 Protocythere lineata striata - Wilkinson & Morter, p. 167. 
1982 Protocythere lineata striata Gründel, 1966 - Weaver, p. 54, pi. 8, fig. 19, pi. 9, fig. 1. 
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1985 Protocythere (Protocythere) lineata striata Griindel - Babinot et al., p. 173. 
1989 Protocythere lineata striata Griindel - Elstner & Kemper, p. 60, flg. 5. 
1989 Protocythere lineata striata Gründel - Frieg & Kemper, p. 124, pl. 22, figs. 2,4-5,7-8. 
\9%9di Protocythere lineata striata Gründel - Kemperj). 2Ô9, ngs. 6-7. 
\9%9b Protocythere lineata striata - Kemper, p. 456, fig. 2. 
1990 Protocythere lineata striata - Wilkinson in Bristow, p. 12, fig. 5. 

Remarks — This subspecies, recognized by the absence of reticulation between the 
ribs, is known from England, France and Germany. It is found from the Upper Albian 
to the Middle Cenomanian. Locally, its range may be more restricted (Babinot et al., 
1985; Kemper, 1989b). 

Occurrence — Wells 41F125, 41F167 and 41F198; Upper Albian to Middle Cenoma
nian. 

Family Trachyleberididae Sylvester-Bradley, 1948 
Genus Cornicythereis Griindel, 1973 

Cornicythereis larivourensis (Damotte & Grosdidier, 1963) 
PI. 5, figs. 12-15. 

1849 Cythereis quadrilatera Roemer - Jones, p. 18, pi. 4, figs. 10j-j\ 
1890 Cythereis quadrilatera (Roemer) - Jones & Hinde, pl. 1, figs. 74-75. 
1893 Cythereis Lonsdaleana, Jones - Chapman & Sherborn, p. 347. 
1898 Cythereis quadrilatera (Roemer) - Chapman, p. 339. 

non 1925 Cytherina Lonsdaleana Jones - Franke in Böhm, p. 203. (= Cornicythereis bonnemai). 
1963 Cythereis? larivourensis n. sp - Damotte & Grosdidier, p. 59, pi. 3, figs. 9a-9i. 
1971b Cythereis larivourensis Damotte & Grosdidier - Damotte, p. 65, pi. 2, fig. 12. 
1975 Cythereis larivourensis D. & G. - Damotte, p. 266, tables 1-2. 
1976 Cythereis larivourensis Damotte & Grosdidier - Damotte, p. 296, pi. 1, fig. 1. 
1978 Cythereis (Cornicythereis) larivourensis Damotte & Grosdidier, 1963 - van der Wiel, p. 

250, pl. l.figs. 9-10. 
1978 Cythereis larivourensis Damotte et Grosdidier, 1963 - Babinot et al., p. 22, table 1. 
1978 Cythereis larivourensis D. & Grod. [sic] - Damotte in Amedro et al., p. 9, fig. 2. 
1981 Cornicythereis larivourensis Dam. et Gr. - Damotte in Amedro et al., p. 7, fig. 2. 
1982 Praephacorhabdotus erici sp. nov - Malz, p. 222, pi. 3, figs. 9-14. 
1982 Cornicythereis larivourensis (Damotte & Grosdidier, 1963) - Weaver, p. 61, pi. 10, figs. 

15-18. 
1983 Cornicythereis larivourensis - Damotte, p. 315, tab. 1. 
1985 Cornicythereis larivourensis (Damotte & Grosdidier, 1963) - Babinot et al., p. 204, pl. 

52, figs. 12-15. 
1988 Cornicythereis larivourensis - Wilkinson,p. 1235, textfig. 3. 
1988 Cornicythereis larivourensis (Damotte ana Grosdidier) - Ascoli, p. 29. 
1989 Cornicythereis larivourensis Dam. & Grosd. - Frieg & Kemper, p. 123, pi. 20, fig. 1-2, 6; 

pi. 21, fig. l,p. 141, figs. 15-16. 
1989a Cornicythereis larivourensis -Kemper, p. 209, figs. 6-7. 
1990 Cornicythereis larivourensis - Wilkinson, p. 250, textfigs. 7, 9. 
1990 Cornicythereis larivourensis - Wilkinson in Bristow, p. 12, fig. 5. 

Remarks — There is a strong similarity between the species Cornicythereis bonnemai 
(Triebel, 1940) and C. larivourensis (Damotte & Grosdidier, 1963), which has led to 
much confusion in the past. The first species was described from the Middle and 
Upper Albian of the central part of the Lower Saxony Basin, the second species from 
the Lower Cenomanian of the eastern part of the Paris Basin. Unfortunately, when the 
second species was described by Damotte & Grosdidier (1963), they did not mention 
Triebel's (1940) species and no differential diagnosis was given. This omission was 
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later corrected by Damotte (1971b), who, on this occasion, clearly established the dif
ferences between the two species. Her comments were a reaction to the suggestion by 
Gründel (1966) of a possible synonymy. Numerous differences were recited, such as 
C. larivourensis being smaller in size, and having a more quadrangular outline. It can 
also be distinguished by its posterodorsal dentitions, a knotted anterior margin and 
ventral stripes, while in dorsal outline the sides are more or less parallel. C. bonnemai, 
which is larger and more elongate, was also said to differ in its hinge configuration. 
This extended diagnosis, however, did not prevent the confusion to continue. Un
fortunately, Damotte (1971b), failed to draw attention to the shape and the course of 
the riblets, a feature that was considered to be of prime importance by later authors 
dealing with these species (Malz, 1982; Weaver, 1982). From Triebers (1940) descrip
tion and figures it may be concluded that C. bonnemai has a rather thin median rib. 
The presence - and importance - of this feature was confirmed by Malz' (1982) 
description and illustration of topotypic material. This last author distinguishes two 
species, the first being C. bonnemai, the second being a smaller form from England 
with a swollen median rib, and a more inflated outline in dorsal view. However, Malz 
(1982), does not link this form, which he described as Praephacorhabdotus erici, to 
Cornicythereis larivourensis, described earlier from France. The type horizon and 
locality of P. erici - regarded by Malz as a descendant of C. bonnemai - is the Upper 
Albian of Folkestone in southern England. At the same time, Weaver (1982) recog
nized C. larivourensis in his Cenomanian samples from several localities, also in 
southern England. He mentions C. bonnemai as a separate species, very similar to C. 
larivourensis, but apparently restricted to the Albian of West Germany. Some impor
tant differences between the two species were clearly stated, confirming C. lar-
ivourensis to be smaller and less elongate. Weaver (1982) also correctly combines the 
French reports of C. larivourensis as Upper Albian to Middle Cenomanian, and for 
England, the same range is given. C. larivourensis was originally described from the 
Lower Cenomanian of the Boulonnais, the western part of the Paris Basin (Damotte & 
Grosdidier, 1963). In that area it is not restricted to this level; later van der Wiel 
(1978) found the species in the Middle and Upper Albian as well. This observation 
was confirmed in a later paper by Damotte (in: Amedro et al., 1981). Babinot et al. 
(1985) also present C. larivourensis as an Upper Albian species. 

Although Triebel originally described C. bonnemai from the German Albian, 
Bartenstein & Bettenstaedt (1962) indicated that C. bonnemai occurs up to the Lower 
Cenomanian. Gründel (1966), in his review of East German Lower Cretaceous ostra
cods, also gives a range from Middle Albian to Lower Cenomanian, and includes 
Poland as a place of occurrence. Ellermann (1962) reported the species from western
most Germany, not far from the Achterhoek, and remarks that the species ranges from 
the Middle Albian into the Cenomanian. In the light of the present knowledge, 
however, Cenomanian occurrences probably refer to C. larivourensis exclusively. It is 
possible, however, that the oldest occurrences of the species should be ascribed to C. 
oweni Kemper, 1989a, a species recently segregated from C. larivourensis and report
ed to be restricted to the Middle Albian of Germany. 

Donze (in: Donze & Porthault, 1972) reports Cythereis aff. bonnemai from the 
Upper Albian to Lower Cenomanian in the southwestern corner of France, close to the 
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Italian border. This form is characterized by a connection between the median and 
dorsal ribs. It ranges from the Upper Albian to Lower Cenomanian, but it is clearly 
stated that the Early Cenomanian specimens from some localities have a more elon
gate carapace, are more inflated and have a less pronounced ornamentation, in particu
lar at the posterior junction between the median and dorsal ribs. This last feature is 
considered reminiscent of C. larivourensis from the Lower Cenomanian of the Paris 
Basin. This suggests that the absence or presence of a connection between dorsal and 
central ribs is an important clue in separating the two species, a view explicitly or 
implicitly shared by a number of authors to follow. 

More recently, Frieg & Kemper (1989) suggested that the two species may in 
fact be ecotypical variants of one species, possibly related to the relative position 
within the basin configuration. Our observations from the eastern Netherlands, where 
both species are found, can neither deny nor confirm this interesting suggestion. We 
think, however, that their conclusion that C. larivourensis is a junior synonym of C. 
bonnemai is premature. Judging from the differences given by Damotte (1971b), and 
the differences in course and development of the median and dorsal ribs, there is more 
than sufficient ground to uphold the distinction between the two species. 

Whether or not each species has its own ecological preferences, their stratigraph
ie ranges do not match, although there is a long overlap. In England and France C. 
larivourensis ranges from the upper Middle Albian to the Middle Cenomanian. In 
Germany the (lower and upper) Middle Albian specimens are attributed to C. oweni 
Kemper, 1989, while C. bonnemai starts off at the same time, but remains restricted to 
the Albian. Also in England ánd offshore southern Ireland C. bonnemai is restricted to 
the Albian (Neale, 1978; Colin et al., 1981; Ainsworth 1987; Ainsworth et al., 1987). 

Co-occurrence of the two species in one sample has been reported only from 
the Albian of southern England (Wilkinson, 1990; Wilkinson in Bristow, 1990). In our 
Achterhoek material, ranging in age from latest Albian to Middle Cenomanian, only 
true C. larivourensis were found. Typical C. bonnemai, however, are also known from 
The Netherlands, both from wells in the Twente Area (eastern part of The Nether
lands, N of the Achterhoek) and from wells in the Dutch North Sea sector. Here too, 
C. bonnemai was never found in rocks younger than Late Albian. 

The history of the generic assignment of the species is also peculiar. Cythereis 
bonnemai Triebel was designated type species of Praephacorhabdotus, Gründel, 1974. 
The fact that the same author in an earlier paper (Gründel, 1966) questionably placed the 
two species in synonymy may be taken as proof of their implicit assignment to the same 
genus. Neale (1978), however, included C. bonnemai in the genus Cornicythereis 
Gründel, 1973. For this genus Gründel (1973b) designated Cythereis cornueli Deroo, 
1956 type species, without mentioning either C. bonnemai nor C. larivourensis. Damotte 
(in: Amedro et al., 1981) included C. larivourensis in Cornicythereis, after discussing 
(in: Amedro et al., 1977) the arguments pro and contra. These days, there seems to be a 
consensus about the position of both species in Cornicythereis, which makes the genus 
Praephacorhabdotus, having C. bonnemai as type species, a synonym. 

Occurrence — Exposure Oossinkbeek, Schenking Quarry, wells 41E167, 41E198 and 
41F125; Lower to Middle Cenomanian. 
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Genus Cythereis Jones, 1849 

Cythereis coronata Weaver, 1982 
Pl. 6, fig. 11. 

1982 Cythereis coronata sp. nov. - Weaver, p. 63, pl. 12, figs. 15-19, pl. 13, fig. 1. 
1989 Cythereis corona Weaver [sic] - Frieg et al., p. 31. 

Remarks — This large species was reported before from England where it is known 
from the latest Early Cenomanian and Middle Cenomanian only. More recently, Frieg 
et al. (1989) found the species also in the Cenomanian of the Münsterland in 
Germany. It can be distinguished from C. thoerenensis mainly in being larger and hav
ing valves that are almost smooth in the anterior part. C. hirsuta is smaller and has a 
well-developed reticulation over the entire lateral surface. The muscle node in that 
species is less pronounced. 

Occurrence — Exposure Oossinkbeek; Middle Cenomanian. 

Cythereis hirsuta Damotte & Grosdidier, 1963 
PI. 6, figs. 1-3. 

1977 Cythereis hirsuta Damotte & Grosdidier, 1961 - Charollais et al., p. 687, pl. 2, fig. 11. 
? 1978 Cythereis (Cythereis) hirsuta Damotte & Grosdidier, 1963 - van der Wiel, p. 256, pi 3, figs. 5-15. 

1981 Cythereis hirsuta - Wilkinson & Morter, p. 167. 

Plate 6 

Figs. 1-3. Cythereis hirsuta Damotte & Grosdidier, 1963 
1. Carapace, right view, x 51, well 41 Fl 67 (45-45.20 m), RGM 293 459. 
2. Carapace, dorsal view, x 54, well 41F167 (45-45.20 m), same specimen as 1. 
3. Left valve, x 54, well 41F125 (16.40-16.80 m), RGM 293 469. 
Figs. 4-6. Cythereis humilis humilis Weaver, 1982 
4. Carapace, right view, x 81, well 41F125 (9.50-10 m), RGM 293 470. 
5. Carapace, left view, x 80, well 41E198 (3.75-3.85 m), RGM 293 471. 
6. Carapace, dorsal view, x 82, well 41F125 (9.50-10 m), RGM 293 472. 
Fig. 7. Cythereis reticulata Jones & Hinde, 1890, carapace, left view, x 57, well 41F125 (9.50-10 m), 
RGM 293 473. 
Figs. 8-10. Cythereis thoerenensis Triebel, 1940 
8. Carapace, dorsal view, x 56, well 41F125 (9.50-10 m), RGM 293 474. 
9. Right valve, x 54, well 41F125 (9.50-10 m), RGM 293 475. 
10. Left valve, x 55, well 41F125 (10-10.50 m), RGM 293 476. 
Fig. 11. Cythereis coronata Weaver, 1982, right valve, x 52, Schenking Quarry, sample no. 66, RGM 
293 477. 
Fig. 12. Isocythereis sp., juvenile?, carapace, left view, x 92, well 41F125 (15-15.50 m), RGM 293 478. 
Figs. 13-14. Platycythereis gaultina (Jones, 1849) 
13. Carapace, dorsal view, x 71, well 41F125 (15-15.50 m), RGM 293 479. 
14. Left valve, x 69, well 41F125 (41.80-42.30 m), RGM 293 480. 
Fig. 15. Cytheropteron nanissimum fenestratum Kaye, 1965, left valve, x 97, well 41E198 (16.60-17 
m), RGM 293 481. 
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1982 Cythereis hirsuta Damotte & Grosdidier, 1963 - Weaver, p. 64, pl. 12, figs. 7-11, textfie. 14. 
1985 Cythereis (Cythereis) hirsuta Damotte & Grosdidier, 1963 - Babinot et al, p. 171, pl. 51, figs. 

12-14. 
1989 Cythereis hirsuta Dam. & Grosd. - Frieg et al., p. 31, pl. 4, figs. 1-2; pl. 5, fig. 8. 
1990 Cythereis (C.) hirsuta - Wilkinson in Bnstow, p. 12, fig. 5. 

Remarks — Considerable variation is observed within this species of Cythereis. 
Transitional forms with related species — in particular Cythereis thoerenensis and C. 
reticulata — may occur. Weaver (1982) considered some of the specimens attributed 
to C. hirsuta by van der Wiel (1978) as rather belonging to C. thoerenensis. The 
species has only limited stratigraphical applicability; it ranges in age from Middle 
Albian to Middle Cenomanian, and has an extensive area of distribution. 

Occurrence — Wells 41E167 and 41F125; Lower Cenomanian. 

Cythereis humilis humilis Weaver, 1982 
PI. 6, figs. 4-6. 

1982 Cythereis humilis humilis sp. nov. - Weaver, p. 65,pi. 11, figs. 12-16. 
1988 Cythereis (Cythereis) humilis humilis Weaver - Wilkinson, p. 1232, pi. 2, fig. 3. 
1989 Cythereis humilis Weaver - Frieg et al., p. 30. 
1990 Cythereis (C.) humilis - Wilkinson in Bnstow, p. 12, fig. 5. 

Remarks — This rather small, coarsly spinose form ranges in England from the (upper 
part of the) Upper Albian to the Middle Cenomanian. In Germany it has been reported 
from the Cenomanian only. 

Occurrence — Wells 41E167,41E198 and 41F125; Lower Cenomanian. 

Cythereis reticulata Jones & Hinde, 1890 
Pl. 6, fig. 7. 

1972 Cythereis reticulata Jones & Hinde - Donze in Donze & Porthault, p. 367, pi. 3, figs. 11-14. 
1977 Rehacythereis reticulata (Jones & Hinde, 1890) - Charollais et al., p. 685, pi. 2, fig. 10 
1978 Cythereis (Cythereis) reticulata Jones & Hinde, 1890 - van der Wiel, p. 250, pl. 3, figs. 1-4. 
1978 Rehacythereis reticulata (Jones and Hinde, 1890) - Neale, p. 356, pi. 12, figs. 1-2. 
1982 Cythereis aff. C. reticulata Jones & Hinde, 1890 - Weaver, p. 67, pi. 13, fies. 2-4. 
1985 Cythereis (Rehacythereis) reticulata (Jones & Hinde, 1890) - Babinot et al, p. 171, pl. 52, figs. 

4-6. 
1988 Rehacythereis reticulata (Jones and Hinde) - Ascoli. p. 11, fig. 2, p. 29. 
1989 Cythereis reticulata Jones & Hinde - Keller et al., p. Í75. 
1989 Cythereis reticulata - Frieg & Kemper, p. 135, fig. 13. 
1989a Cythereis reticulata - Kemper, p. 2Ó8, fie. 5. 
1990 Cythereis (C.) reticulata - Wilkinson in Bristow, p. 12, fig. 5. 

Remarks — A widely distributed species (Western Europe and Eastern Canada) recog
nized by its strong hinge ear and pronounced reticulation, which, unlike C. hirsuta, 
bears no spines. Another difference is the central rib, which is more compound in C. 
reticulata and not a row of separate spines as in C. hirsuta. Stratigraphie range from 
the Middle Albian (Germany, France) to the Late Cenomanian (Canada). 



Witte et al., Ostracods from the Albian/Cenomanian boundary, Scripta Geol., 102 (1992) 71 

Occurrence — Well 41F125, probably also Schenking Quarry; Lower to Middle 
Cenomanian. 

Cythereis thoerenensis Triebel, 1940 
PI. 6, figs. 8-10. 

1940 Cythereis thörenensis n. sp. - Triebel, p. 195, pi. 5, figs. 57-59. 
1962 Cythereis thörenensis Triebel, 1940 - Ellerman, p. 404. 
1964 Cythereis thörenensis Triebel [sic] - Kaye, p. 68, pi. 7, figs. 14-15,17. 
1966 Cythereis thoerenensis Triebel, 1940 - Griindel, p. 37, pi. 6, fig. 22. 
1982 Cythereis thoerenensis Triebel, 1940- Weaver, p. 68, pi. 12, figs. 12-14, textfig. 14. 
1989 Cythereis thoerenensis - Frieg & Kemper, p. 141, fig. 15. 
1990 Cythereis (C.) thoerenensis - Wilkinson in Bristow, p. 12, fig. 5. 

Remarks — Cythereis thoerenensis has been recorded before from the Albian to Middle 
Cenomanian of southern England and western Germany. According to Weaver (1982) 
some of the specimens from the Upper Albian of northern France attributed to C. hirsu-
ta by van der Wiel (1978) may belong in this species. See also remarks on C. coronata. 
Occurrence — Wells 41E167 and 41F125; Lower Cenomanian. 

Genus Planileberis Deroo, 1966 

?Planileberis sp. 
PI. 7, fig. 17. 

Remarks — Of this form, only one specimen, probably a juvenile, was found. Because 
of its poor preservation it could only be identified tentatively. Its assignment to 
Planileberis was prompted by the shape of the carapace and the surface of the shell, 
which are reminiscent of P. foveata Weaver, 1982. 

Occurrence — Well 41F125; Lower Cenomanian. 

Genus Platycythereis Triebel, 1940 

Platycythereis gaultina (Jones, 1849) 
PI. 6, figs. 13-14. 

1977 Platycythereis gaultina (Jones) - Neale, p. 254, pi. 2, fig. 8. 
1978 Platycythereis gaultina (Jones, 1849) - Neale, p. 354, pi. 11, fig. 4. 
1978 Platycythereis gaultina (Jones 1849) - van der Wiel, p. 250, pl. 1, figs. 16-17. 
1982 Platycythereis cf. gaultina (Jones, 1849) - Weaver, p. 78, pi. 14, figs. 16-19. 
1985 Platycythereis gaultina (Jones, 1849) - Babinot et al., p. 171, pl. 53, figs. 9-10. 
1988 Platycythereis gaultina (Jones, 1849) - Wilkinson, p. 1233, textfig. 2, pi. 2, fig. 9. 
1989 Platycythereis gaultina (Jones) - Frieg et al., p. 32. 
1990 Platycythereis gaultina - Wilkinson in Bristow, p. 12, fig. 5. 

Remarks — An easily recognized species characteristic of the (Middle and Upper) 
Albian of western Europe (southern England, Germany, France and offshore south of 
Ireland). Considered a good marker for parts of its total range, depending on the area. 
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Oldest records are from the Upper Aptian, youngest from the lower part of the Lower 
Cenomanian. Specimens reported by Weaver (1982) from the British Cenomanian are 
slightly smaller and differ in details of the ornamentation. 

Occurrence — Well 41F125; Lower Cenomanian. 

Genus Rehacythereis Gründel, 1973 

Rehacythereis barringtonensis Weaver, 1982 
PI. 7, figs. 1,3. 

1982 Rehacythereis barringtonensis sp. nov. - Weaver, p. 80, pi. 11, figs. 5-7. 

Remarks — This species has only been recorded once before, ranging from the highest 
Lower Cenomanian to lowest Upper Cenomanian of southern England. In our materi
al, it was only found in the younger samples, that we consider to belong to the Middle 
Cenomanian. This suggests that the species is a potential marker for this age range. 

Occurrence — Exposure Oossinkbeek, Schenking Quarry, well 41E167; Middle 
Cenomanian. 

Plate 7 

Figs. 1, 3. Rehacythereis barringtonensis Weaver, 1982 
1. Right valve, x 69, exposure Ossinkbeek, sample no. 516/07, RGM 293 482. 
3. Left valve, x 67, well 41F167 (5.70-9 m), RGM 293 484. 
Figs. 2,4, 5. Rehacythereis luermannae (Triebel, 1940) 
2. Carapace, dorsal view, x 56, well 41F125 (31.50-32 m), RGM 293 483. 
4. Carapace, right view, x 56, well 41F125 (31.50-32 m), RGM 293 485. 
5. Carapace, left view, x 53, well 41F125 (31.50-32 m), RGM 293 486. 
Figs. 6-8. Rehacythereis bemerodensis (Kemper, 1971) 
6. Right valve, x 70, well 41F125 (11-11.50 m), RGM 293 487. 
7. Carapace, dorsal view, x 69, well 41F125 (11-11.50 m), RGM 293 488. 
8. Left valve, x 66, well 41F125 (11-11.50 m), RGM 293 489. 
Figs. 9-10. ?Trachyleberis sp. 
9. Right valve, x 79, well 41F125 (15-15.50 m), RGM 293 490. 
10. Carapace, dorsal view, x 80, well 41F125 (10-10.50 m), RGM 293 491. 
Fig. 11. Rehacythereis paranuda Weaver, 1982, carapace, left view, x 52, well 41F167 (33.15-34 m), 
RGM 293 492. 
Figs. 12-13. Hemicytherura euglyphea Kaye, 1965 
12. Carapace, right view, x 148, well 41F125 (21.25-21.75 m), RGM 293 493. 
13. Carapace, left view, x 155, well 41F125 (15-15.50 m), RGM 293 494. 
Figs. 14-16. Phthanoloxoconcha bluebellensis (Weaver, 1982) 
14. Carapace, dorsal view, x 104, exposure Oossinkbeek, sample no. 515/01, RGM 293 495. 
15. Left valve, x 97, weU 41F167 (29-30.20 m), RGM 293 496. 
16. Right valve, x 102, exposure Oossinkbeek, sample no. 516/07, RGM 293 497. 
Fig. 17. ?Planileberis sp., juvenile?, left valve, x 82, well 41F125 (13.40-14 m), RGM 293 498. 
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Rehacythereis bemerodensis (Kemper, 1971) 
PI. 7, flg. 6-8. 

1971 Cythereis luermannae bemerodensis n. subsp - Kemper, in Bertram & Kemper, p. 39, pl. 1, 
fies. 3-4. 

1981 Cythereis luermannae bemerodensis - Wilkinson & Morter, p. 169. 
1982 Rehacythereis luermannae bemerodensis (Kemper, 1971) - Weaver, p. 80, pl. 12, fig. 1-2. 
1988 Cythereis (Rehacythereis) bemerodensis Bertram and Kemper, 1971 - Wilkinson, p. 1234, pi. 2, 

fig. 2. 

Remarks — This species was originally described as one of three subpecies within 
Cythereis luermannae Triebel. For two of these subspecies, the grounds to uphold a 
subspecific separation are only very limited, and we have included both of them in the 
nominate species. This third form is sufficiently different to warrant a separate taxo
nomie entity. Cythereis bemerodensis ranges in age from the latest Late Albian to the 
Lower Cenomanian, although Weaver (1982) also reports this form from the lower 
Middle Cenomanian. 

Occurrence — Exposure Oossinkbeek, Wells 41E167 and 41F125; Lower to lower 
Middle Cenomanian. 

Rehacythereis luermannae (Triebel, 1940) 
PI. 7, figs. 2,4-5. 

1971 Cythereis luermannae luermannae Triebel - Kemper, in Bertram & Kemper, p. 38, pi. 1, figs. 

1971 Cythereis luermannae hannoverana n. subsp. - Kemper, in Bertram & Kemper, p. 38, pi. 1, 
figs. 7-8. 

1978 Cythereis (Cythereis) luermannae Triebel 1940 - van der Wiel, p. 250, pl. 1, fig 7-8. 
1981 Cythereis luermannae luermannae Triebel - Wilkinson & Morter, p. 163, pi. 13.1, fie. 8. 
1981 Cythereis luermannae hannoverana Bertram & Kemper - Wilkinson & Morter, p. 166, pi. 13.2, 

fig. 12. ^ 
1982 Rehacythereis luermannae luermannae(Triebel, 1940) - Weaver, p. 79, pl. 11, fies. 20-21. 
1985 Cythereis (Rehacythereis) luermannae Triebel, 1940- Babinot et al., p. 171, pl. 52, figs. 1-3. 
1988 Cythereis (Rehacythereis) luermannae hannoverana Bertram and Kemper, 1971 - Wilkinson, p. 

1233, textfigs. 2-3, pi. 2, fie. 1. 
1988 Rehacythereis lurmannae (Triebel) - Ascoli, p. 28. 
1989 Cythereis luermannae Triebel - Frieg & Kemper, p. 122, pi. 18, figs. 1-9. 
\9S9dL Cythereis luermannae luermannae Triebel - Kemper, p. Z08, fig. 5, pi. 3, fig. 3. 
1989 Cythereis luermannae Trieb. -Kelleretal., p. 275. 
1990 Cythereis (R.) luermannae hannoverana Bertram and Kemper, 1971 - Wilkinson, p. 244, 

textfigs. 3-5, 7. 
1990 Cythereis (R.) luermannae s.S. - Wilkinson, textfigs. 3-5,7. 
1990 Cythereis (R.) luermannae hannoverana - Wilkinson in Bristow, p. 12, fig. 5. 
1990 Cythereis (R.) luermannae luermannae - Wilkinson in Bristow, p. 12, fig. 5. 

Remarks — Kemper (in: Bertram & Kemper, 1971), divided Cythereis luermannae 
Triebel, 1940 into three subspecies that show differences in the development of the 
reticulation, the height/length ratio and the outline. These subspecies were thought to 
be useful stratigraphie markers; as a consequence, a zonation was based on this subspe
cific division (Wilkinson & Morter, 1981; Wilkinson, 1988). More recently, Kemper 
(1989a) concluded that the stratigraphie use of subspecies R. l. luermannae and R. l. 
hannoverana is only very limited. There is sufficient reason to join the two forms with
in R. luermannae - as has been done by a number of authors - in particular since transi
tional forms are common and the more typical specimens of both taxa may occur 
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together in the same samples. The third subspecies, R. l. bemerodensis , elevated to the 
species level by Wilkinson (1988), is sufficiently different to warrant a separate status. 

C. luermannae is widely recorded from the Middle Albian to Middle Cenoma
nian of Germany, England and France, and also from Canada. 

Occurrence — Wells 41E167 and 41F125; Lower Cenomanian. 

Rehacythereis paranuda Weaver, 1982 
PL 7, fig. 11. 

1956 Cythereis nuda Jones & Hinde - Deroo, p. 1519, pi. 4, figs. 62-64. 
1982 Rehacythereis paranuda sp. nov. - Weaver, p. 82, pi. 12, figs. 3-6. 
1988 Cythereis (Rehacythereis) paranuda Weaver, 1982- Wilkinson, p. 1232, pi. 2, fig. 4. 
1990 Cythereis (R.) paranuda - Wilkinson in Bristow, p. 12, fig. 5. 

Remarks — In southern England, from where this species was reported before, it 
ranges from the late Late Albian to the Middle Cenomanian, to become more rare in 
the Late Cenomanian. Apparently, this species is also found in France, where it was 
reported under a different name from Lower and Middle Cenomanian deposits (see 
Weaver, 1982). 

Occurrence — Well 41E167; Lower Cenomanian. 

Genus Isocythereis Triebel, 1940 

Isocythereis sp. 
PL 6, fig. 12. 

Remarks — Of this form only one specimen was found. In general appearance, it 
shows affinities to Albian species of Isocythereis. It may be a juvenile, but diagnostic 
features were not visible in this poorly preserved carapace. 

Occurrence — Well 41F125; Lower Cenomanian. 

Genus Trachyleberis Brady, 1898 

?Trachyleberis sp. 
PL 7, figs. 9-10. 

Remarks — Although this form, of which only a few specimens were found in one 
well, lacks the anterior spines that are characteristic of Trachyleberis; it is tentatively 
placed in this genus. In lateral view, the tapering outline, converging towards the pos
terior, is conspicuous. The shell surface is finely reticulate, the muri are swollen. The 
anterior end is gently arched, the anterior margin bordered by a thin but strong, elevat-
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ed bar. The hinge-ear is high and elongate. A rather small, but clearly protruding, mus
cle node is present; posterodorsally another protruding node is seen. Ventrally, a nar
row, ala-like rib is developed. Due to lack of sufficiently well-preserved material inter
nal characteristics could not be described. 

Occurrence — Well 41F125; Lower Cenomanian. 

Family Cytheruridae G.W Müller, 1894 
Subfamily Cytheropterinae Hanai, 1957 
Genus Cytheropteron Sars, 1866 

Cytheropteron nanissimumfenestratum Kaye, 1965 
PL 6, fig. 15 

1965a Cytheropteron (C.) nanissimum fenestrata subsp. nov. - Kaye, p. 234, pi. 7, figs. 14, 16, 19. 
1981 Cytheropteron (Cytheropteron) nanissimum fenestrata Kaye - Wilkinson & Morter, p. 170, fig. 

Remarks — This form has previously only been reported from the H. spathi Subzone 
(early Middle Albian) in southern England. In the Achterhoek we found it in one of 
the deepest samples of well 41E198, representing a Late Albian age. The subspecies 
can easily be recognized by the fenestrate ornamentation on the ventral alae. 

Occurrence — Well 41E198; Upper Albian. 

Subfamily Cytherurinae G.W. Müller, 1894 
Genus Hemicytherura Elofson, 1941 

Hemicytherura euglyphea Kaye, 1965 
PL 7, fig. 12-13 

1965a Hemicytherura euglyphea sp. nov. - Kaye, p. 231, pi. 8, figs. 1-4. 
1975 Hemicytherura euglyphea Kaye - van Hinte et al., p. 1490. 
1978 Hemicytherura euglypha Kaye, 1965 [sic] - Neale, p. 338, pi. 3, fig. 6. 
1981 Hemicytherura euglyphea Kaye, 1965 - Colin et al., p. 127,pi. 11.1, fig. 9. 
1982 Hemicytherura euglyphea Kaye, 1965 - Weaver, p. 89, pi. 17, figs. 1-3. 
1986 Hemicytherura euglyphea Kaye, 1965 - Ainsworth, p. 165, fie. 13.13. 
1987 Hemicytherura euglyphea Kave, 1965 - Ainsworth, p. 145, table 7. 
1990 Hemicytherura euglyphea - Wilkinson in Bristow, p. 12, fig. 5. 

Remarks — This species is recorded from Britain and Germany, as well as from a 
DSDP site off Labrador (van Hinte et al., 1975) and from offshore southern Ireland. 
Although it ranges from Middle Albian to Late Cenomanian, it is generally considered 
a diagnostic form for the Albian. 

Occurrence — Wells 41E198 and 41 F l 25; Upper Albian to Lower Cenomanian. 
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Family Loxoconchidae Sars, 1925 
Genus Phthanoloxoconcha Wilkinson, 1988 

Phthanoloxoconcha bluebellensis (Weaver, 1982) 
Pl. 7, figs. 14-16. 

1982 Loxoconcha? bluebellensis sp. nov - Weaver, p. 94, pl. 18, figs. 1-17. 
1988 Loxoconcha? bluebellensis Weaver, 1982 - Jarvis et al., p. 34, figs. 13,19i-j. 
1988 Phthanoloxoconcha bluebellensis (Weaver, 1982) - Wilkinson, p. 1242. 

Remarks — Wilkinson (1988) introduced the genus Phthanoloxoconcha to accommo
date two species from the British Lower Chalk, that were questionably assigned to 
Loxoconcha before. Phthanoloxoconcha differs from the latter genus in lacking the 
typical amphidont, 'loxoconchoid' type of hinge. Instead, the hinge is lophodont and 
consists of smooth elements only. It ranges from the upper part of the Lower 
Cenomanian to probably the Plenus Marl (top Cenomanian). 

Occurrence — Exposure Oossinkbeek, well 41E167; Lower to Middle Cenomanian. 
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Enclosure 1. Lithology, lithostratigraphic subdivision, correlation and sample position of measured composite sections 1-3. 
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Enclosure 2. Microfossil distribution chart and zonation of section 3. Under Globorotalia: K = keeled, U = unkeeled; under 
Neogloboquadrina S = sinistral, D = dextral. 
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Enclosure 3. Microfossil distribution chart and zonation of section 2. Under Globorotalia: K = keeled, U = unkeeled; under 
Neogloboquadrina S = sinistral, D = dextral. 
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Enclosure 4. Microfossil distribution chart and zonation of section 1. Under Globorotalia: K = keeled, U = unkeeled; under 
Neogloboquadrina S = sinistral, D = dextral. 
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	Plate 6

	Cythereis humilis humilis Weaver, 1982
	Cythereis reticulata Jones & Hinde, 1890
	Cythereis thoerenensis Triebel, 1940

	Genus Planileberis Deroo, 1966
	?Planileberis sp.

	Genus Platycythereis Triebel, 1940
	Platycythereis gaultina (Jones, 1849)

	Genus Rehacythereis Gründel, 1973
	Rehacythereis barringtonensis Weaver, 1982
	Plate 7

	Rehacythereis bemerodensis (Kemper, 1971)
	Rehacythereis luermannae (Triebel, 1940)
	Rehacythereis paranuda Weaver, 1982

	Genus Isocythereis Triebel, 1940
	Isocythereis sp.

	Genus Trachyleberis Brady, 1898
	?Trachyleberis sp.


	Family Cytheruridae G.W Müller, 1894
	Subfamily Cytheropterinae Hanai, 1957
	Genus Cytheropteron Sars, 1866
	Cytheropteron nanissimum fenestratum Kaye, 1965


	Subfamily Cytherurinae G.W. Müller, 1894
	Genus Hemicytherura Elofson, 1941
	Hemicytherura euglyphea Kaye, 1965



	Family Loxoconchidae Sars, 1925
	Genus Phthanoloxoconcha Wilkinson, 1988
	Phthanoloxoconcha bluebellensis (Weaver, 1982)
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