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SAMENVATTING

Het Danien in het type-gebied van het Maastrichtien (ZO Nederland, NO Belgi€): vroeger, tegen-
woordig en toekomstig onderzoek.

Een kort historisch overzicht van het stratigrafisch-paleontologische onderzoek in het Vroeg Paleo-
ceen (Danien) in het type gebied van het Maastrichtien wordt gepresenteerd. Daarnaast worden
aktuele onderzoeksprojecten betreffende verschillende aspekten van het Nederlands-Belgische
Danien besproken met het doel een beeld te schetsen van de huidige kennis van de stratigrafie en
paleontologie van deze tijd in dit gebied. Resultaten uit de bijdragen in deze aflevering van de
Mededelingen van de Werkgroep voor Tertiaire en Kwartaire Geologie worden kort besproken en
voorstellen voor toekomstig onderzoek worden gedaan. Dit toekomstig onderzoek zou bij voorkeur
toegespitst moeten worden op fossielgroepen met grote biostratigrafische waarde. Het wordt
aanbevolen in de nabije toekomst een profiel dat de Maastrichtien-Danien grens ontsluit in het
typegebied van het Maastrichtien, bij voorkeur dat van de groeve Curfs te Geulhem, aan te wijzen
als referentiesectie, welke dan ook onder het beheer zal vallen van overheidsinstanties op het gebied
van natuurbeheer.

INTRODUCTION

In the present contribution a state-of-affairs report of the stratigraphy and palaeontology of the
Danian (Geulhem Member of the Houthem Formation) in the Maastrichtian type area is presented.
A brief historical account is given and suggestions are offered for future, multidisciplinary research,
which should concentrate on the section as exposed in the former Curfs quarry at Geulhem and add
to our knowledge of particular fossil groups of special biostratigraphic-correlative value. In view of
the importance of a good understanding of the upper limit of the Maastrichtian stage in its type area,
and of having a clear picture of the K-T boundary in this area, it is recommended that a section
exposing this boundary be preserved for future generations.

PAST RESEARCH

Binkhorst van den Binkhorst (1859, p. 29-30, pl. 3) mentioned for his ‘coupe du Heunsberg prés
de Fauquemont’ as highest unit of what he considered the ‘craie tuffeau, systéme maastrichtien (sic)
de Dumont’, a layer of ‘craie tuffeau, friable, sablonneuse avec quelques rares fossiles de la couche
qu’elle couvre’. The underlying unit is stated to have yielded large numbers of the hemiasterid
echinoid Hemiaster (Bolbaster) prunella (Lamarck, 1816) in addition to other typically Late Cretaceous
macrofossils, such as the gastropod Nerita rugosa Hoeninghaus, 1830 and the belemnite Belemnitella
Junior Nowak, 1913.

A year later, Binkhorst van den Binkhorst (1860, p. 61, 62, 65; see also 1863) reported having
discovered ‘nouvelles couches intéressantes, par la faune spéciale que ’'une d’elle renferme’, which
he described in his ‘coupe générale’ as follows:

‘5. Presque immédiatement sous le sable tertiaire, & Genchen (read:
Geulhem), prés Meerssen, oil la craie supérieure est de plusieurs métres
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plus puissante qu’a Saint-Pierre et Fauquemont, une premiére couche
fossilifére la traverse; elle est formée de petites cailloux entremelés de débris
de bryozoaires, fragments de Cidaris Fayjast, etc.

6. Trois metres plus bas, une seconde couche fossilifére traverse d’une
maniére irreguliére la craie jaune. Elle est épaisse de 3 & 4 pouces, et est
facile 2 reconnaitre par ses taches vertes de glauconie. Elle forme une
agglomération de baguettes de Cidaris Hardouini, Desor, par milliers
d’individus, de dents de Requin, Corax, Lama (sic), Otodus virgulina,
Notidanus, et de petites dents de Sphaerodus rappelant P’espéce tertiaire
Sphaerodus parvus, Ag. Tous ces fossiles, & peu exceptions prés, ont beaucoup
souffert par le transport. Elle contient aussi des bryozoaires, et une espéce

d’Isis nouvelle pour notre craie.’

The underlying ‘couche 7’ is reported to have yielded large numbers of the echinoids H. (B.)
prunella, Hemipneustes striatoradiatus (Leske, 1778) and Faujasia apicalis (Desor, 1847); it represents the
uppermost part of the Meerssen Member (Maastricht Formation) in current lithostratigraphic ter-
minology (W.M. Felder, 1975). Binkhorst’s units 5 and 6 are now known as the Geulhem Member
of the Houthem Formation: W.M. Felder (1973) described a comparable section for the Curfs quarry
at Geulhem.

Triger (1860), in a letter to the Société géologique de France, reacted quite strongly to
Binkhorst’s (1860) claim of having discovered strata not previously recognized for the ‘systéme
maestrichtien’. He explicitly stated that ‘couche 6’ of Binkhorst

Corens n’est pas plus nouvelle que la premiére, puisque je 1’ai signalé depuis
un an 2 la Société géologique, comme terminant la série des dépdts crétacés
des environs de Maestricht, n’attachant pas, du reste, a cette couche, une
autre importance que celle d’étre un fait de plus, entre mille, constatant la
parfaite identité qui existe entre la craie supérieure de Maestricht et la craie
de Ciply, ot les mémes radioles de Cidaris abondent 2 la partie supérieure.’

Triger thus seems to have been the first to correlate the Geulhem Member with the ‘Tuffeau de
Ciply’, although he still referred these strata to the ‘Upper’ Cretaceous.

Ubaghs (1879, p. 89-92) described for his ‘coupe de Geulhemi’ the following units:

‘c. Craie tuffeau, immédiatement sous le sable tertiaire, laquelle, prin-
cipalement 13 ou elle est en contact avec le sable superposé, est 2 demi
décomposée, et contient de I’oxyde de fer. (....) Dans les couches plus dures
se trouvent en grande partie des fossiles 2 I’état de moules et des empreintes
creuses, comme Cardita, Arca, Tellina, Nucula, Pectunculus, Venus, Pholadomya,
Turritella, Rostellaria, Aporrhais Limburgensis, etc. "Le tuffeau entre les parties
dures est friable et d’un blanc grisitre; 1’ Hemiaster prunella s’y trouve en
abondance. Puissance: 4 métres.

d. Couche a Cidaris Hardouini, Desor. Celle-ci a une puissance de 10-15 cen-
timétres, est friable, de structure oolithique et renferme beaucoup de con-
crétions calcaires; les aiguillons de Cidaris Hardouini sont surtout en grande
abondance dans cette mince couche; on en trouve par milliers. Ces
aiguillons sont trés rares dans la partie plus profonde du tuffeau. Nous y
trouvimes en outre des aiguillons de Cidaris Faujasii, Pentetagonaster (sic) quin-
queloba, Trochosmilia Faujasit, Molkia (sic) Isis, Crania Hagenowi, Mitella
lithothryodes (sic) Bosquet, et une quantité de dents de requins.’

(italics by the present authors)
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Collections made from Ubaghs’s ‘couche e’ are stated to include ammonites such as Baculites
vertebralis Lamarck, 1801, Sphenodiscus binckhorsti J. Bohm, 1898 and Hoploscaphites constrictus (J.
Sowerby, 1817) and echinoids such as Hemiaster prunella, Hemipneustes striatoradiatus and Procassidulus
lapiscancri (Leske, 1778), all typical of the Late Maastrichtian in the area (see e.g. W.M. Felder,
1973). What is puzzling in this section is the fact that Ubaghs mentioned H. prunella to occur above
the unit characterized by large numbers of primary spines of the species now known as Tylocidaris
hardouini (Desor, 1855) !

Three quarters of a century later Hofker (1955) reported having found in the Curfs quarry near
Geulhem a unit yet undescribed and characterized by a foraminifer fauna totally different from the
one of the underlying Maastrichtian (Md sensu Uhlenbroek, 1912). This unit is the same as the one
referred to by the authors quoted above, being characterized by 7. hardouini. So, the unit had already
been described, but indeed Hofker was the first to realize that this unit represented boreal, marine
deposits of Palacocene age, and he compared it to the ‘Tuffeau de Ciply’, just as Triger had done
almost a century earlier !

The following year, Hofker (1956) presented a number of additional localities from where this
unit had become known and referred to it as ‘Onder-Palaeoceen’ (‘Lower Palaeocene’). Again a year
later, Hofker (1957) described in some detail sections along the Albert Canal, in which the same unit
had been recognized. He proposed to subdivide it into two units: the Me ( = the uppermost part of
Uhlenbroek’s 1912 Md) with mixed assemblages of Maastrichtian and Palaeocene faunas and the
‘Lower Palaeocene’ proper with at its base an indurated chalk layer yielding molluscan faunas.

Meijer (1959, 1965) rejected Hofker’s chronostratigraphic subdivision and demonstrated on the
basis of planktonic foraminifers and echinoids that the entire unit between the Maastrichtian Md
(Meerssen Member sensu W.M. Felder, 1975) and the Early Oligocene was of Danian age. It should
be noted that Meijer retained Hofker’s Me and referred to Hofker’s ‘Lower Palaeocene’ as Pa. In
the meantime, Rasmussen (1964, 1965) had pointed out the strong faunal relationships between the
Tuffeau de Ciply, the ‘Post-Maastrichtian’ and the Danish type Danian, paying particular attention
to echinoderms.

In Hofker (1966) the reader will find additional data presented by Hofker in the late fifties and
early sixties based on the study of foram faunas. A formal lithostratigraphy for the Maastrichtian type
area (including strata of Santonian to Montian age) was proposed by W.M. Felder (1975). In this
scheme Hofker’s Me + Pa are referred to as Geulhem Member of the Houthem Formation.

After the publication of Rasmussen’s 1965 paper there seems to have been a general consensus
in the subsequent literature that this ‘Post-Maastrichtian’, or Geulhem Member in modern terms,
is of Danian age, although this unit is still often referred to as ‘Dano-Montian’.

The reader is referred to the paper by Jagt & Collins (1988, in the present issue), and to the sec-
tion below, for a discussion of the results obtained by studies over the past decade.

PRESENT AND FUTURE RESEARCH

In the papers by Bless (1988), van der Ham (1988) and Jagt & Collins (1988), all in the present
thematic issue, arguments have been put forward in support of a Danian age of the Geulhem
Member. Yet, exact correlations with the Danish-Swedish Danian have still to be established, if at
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all possible. The results from analyses of several groups of fossils of biostratigraphic value are often
conflicting to such an extent that the overall picture becomes blurred.

Multidisciplinary research is needed, and a coordination of all projects is essential in this respect.
The way in which the research is now conducted is far from ideal: attention is only paid to isolated
aspects of the Danian in the Maastrichtian type area (see e.g. Jaarverslag Rijks Geologische Dienst,
1987, p. 34) and one cannot help but feeling that the research is of limited scope. A good example
for this is the mollusc fauna: no professional palaeontologist seems to have been interested in these
faunas for a very long period indeed and no collections of any importance are present in Dutch public
collections. Regrettably, this also means that all information potentially included in this fossil group,
e.g. in the fields of palaeoecology and biostratigraphy, inclusive of possibilities for regional and extra-
regional correlations, is not available now. For some further notes on the mollusc faunas the reader
is referred to Jagt & Janssen (1988, in the present issue).

The temporary sections along the Albert Canal between Vroenhoven and Veldwezelt (Belgium,
province of Limburg) have been extensively sampled, mainly (or almost exclusively) by non-
professional collectors, who have amassed enormous amounts of extremely interesting macrofossil
material. In this respect, it is very unfortunate that this material has become dispersed over a large
number of collections that are usually inaccessible to professional palaeontologists. What is even
worse, though, is the fact that most of the private collectors were not aware of the prime demands
with regard to palaecontological specimens, that is, accurate documentation of geographical and
stratigraphical provenance of the material. Admittedly, it was extremely difficult, at certain times,
to determine the precise position of isolated sections along this canal in the total section of the
Geulhem Member. Meijer’s (1959) section was only applicable to a small stretch along this canal.
Large-scale excavations revealed sections previously unknown (see e.g. van der Ham, 1988, in this
issue), which were often removed with remarkable speed by the excavators, thus preventing detailed
sections to be constructed. Such detailed sections would have been extremely interesting, considering
the observed lateral variability of the deposits [see also, for the occurrence of so-called ‘lenticular sedi-
ment bodies’, P.J. Felder (1988, the present issue)]. In addition, the rather disorderly method of
excavation and the eventually far from steep tali were certainly not favourable to scientists who
wished to acquire some sort of overall picture of the Geulhem Member in all its aspects, whether
lithologic, facial or faunal.

Detailed studies of the abundant material collected along the Albert Canal are intended for the
near future. The echinoid fauna in particular has already received, and will receive, much attention,
and deservedly so. A thorough discussion of this fauna, together with comparisons of the echinoid
assemblages of the Early Palaeocene in the Mons Basin (southern Belgium) and the type Danian of
Denmark, is in preparation. The echinoid fauna is definitely Danian in nature, and species from the
uppermost Geulhemm Member display affinities with taxa of Montian age described from other parts
of NW Europe (van der Ham, 1988). From a detailed study of the Tylocidaris populations in the
Geulhem Member it may prove to be possible to introduce two total range zones, the lower one char-
acterized by T. hardouini (Desor, 1855) and the upper one by T. bruennichi Ravn, 1928.

In addition to echinoids, asteroids may turn out to be stratigraphically significant. This is cer-
tainly the case for a number of distinctive species of the genus Metopaster Sladen, 1893, but taxa of
the genera Valettaster Lambert, 1914, Aspidaster de Loriol, 1884, Pycinaster Spencer, 1907, Chomataster
Spencer, 1913 and Crateraster Spencer, 1913 (incl. Teichaster Spencer, 1913; see Gale, 1987) may also
prove to have stratigraphic potential. The asteroid fauna of the type Danian is comparatively well-



- 218 -

known and it will therefore prove to be fairly easy to establish correlations by means of these
echinoderms.

The crinoid and ophiuroid fauna of the Geulhem Member will be treated in a similar fashion:
a detailed study of these groups should not only be taxonomic in nature, but also include a thorough
review of their correlative value.

Bless (1988, this issue) studied the changes in ostracod assemblages across the K-T boundary and
put this event, together with Late Cretaceous ones, in a larger perspective. The ostracod fauna of
the Geulhem Member is completely different from the underlying latest Maastrichtian one, and
represents returning boreal influences in the Maastricht area during the Danian. Bless accepted
Deroo’s (1966) age determination (i.e. Late Danian) for the Geulhem Member; from the other con-
tributions in this issue, however, it has become clear that this will have to be adjusted: strata of Early
and Middle Danian age are present as well.

From a preliminary study of several samples taken in the sections along the Albert Canal it is
concluded that brachiopods may be stratigraphically important as well. A thorough systematic
framework is needed before a detailed picture of their ranges and palaeoecologic significance can be
presented (see e.g. Asgaard, 1968).

A multidisciplinary study of the faunas and flora of the Geulhem Member should absolutely
include an analysis of the dinoflagellate content of this unit, since these fossils have proved to be
extremely valuable tools in extra-regional correlations. Dinoflagellate cysts have received much atten-
tion over the past few years, especially in the study of K-T boundary sequences over the entire world
(see e.g. Askin, 1987; Brinkhuis & Leereveld, 1988; Heilmann-Clausen, 1985; Hultberg, 1986, 1987).
The dinoflagellate zonation for the Danian is constantly refined and it would be very interesting to
know how the Danian deposits in the Maastricht area fit in this zonation. The same holds for
palynomorph assemblages.

Another group of microfossils that has been extensively dealt with by palaeontologists over the
last decade are the planktonic foraminifers (see ¢.g. D’Hondt & Keller, 1987; Kuhn & Weidich, 1987;
Spiegler et al., 1988) Zonations by means of these fossils have been proposed for a number of key
K-T boundary sections, for instance, for El Haria (Tunisia) (see Brinkhuis & Zachariasse, 1988).
These authors described the so far most detailed picture of Early Danian planktonic foram
assemblages and zonation. They introduced an up-dated zonation and referred key index taxa to
other genera. An interesting point these authors raised concerns the development of the earliest
Danian planktonic foraminifers: they suggested that benthic species of the genus Caucasina Khalilov,
1951 gave rise to Parvularugoglobigerina fringa (Subbotina, 1953) and G. minutula Luterbacher &

Table 1. Chrono- and lithostratigraphy and ranges of index fossils in the Geulhem Member of the Houthem
Formation in the Maastricht area. Data are partly of a preliminary nature and are taken from:
1 - W.M. Felder (1975), Kuyl (1980);
2 - Meijer (1959), Cepek & Moorkens (1979), Cavelier & Pomerol (1986)
3 - Hofker (1966), Doppert & Neele (1983), Letsch & Sissingh (1983);
4 - Cepek & Moorkens (1979), Vangerow & Schloemer (1967), Verbeek (1986);
5 - Deroo (1966);
6 - Meijer (1965), van der Ham (1988), Jagt (unpubl.);
- Jagt & Collins (1988), Jagt (1986).
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Premoli-Silva, 1964. The same authors presented a refined dinoflagellate zonation with the Danea
californica Zone ( = D. mutabilis Zone sensu J.M. Hansen, 1977; see also Hultberg, 1986), the lower
limit of which (= entry of Danea californica Drugg, 1970 emend. Damassa, 1979) defines the base of
the Danian.

From P.]J. Felder’s (1988, in this issue) contribution it is clear that there are no obvious changes
in lithology, bioclast assemblages and gamma radiation across the K-T boundary in the former Curfs
quarry. Over a larger area, however, lithologically differing sections which are characterized by par-
ticular bioclast assemblages, will prove to be difficult to correlate. For such purposes we obviously
will have to rely on data obtained by the study of the various planktonic organisms.

CONCLUSION

From the above discussion it is obvious that the K-T boundary and the zonation of the Early
Palaeocene (Danian) by means of high resolution fossil groups such as calcareous nannoplankton,
dinoflagellate cysts and planktonic foraminifers, as well as on the basis of other methods, still arouses
considerable interest among stratigraphers and palaeontologists (see ¢.g. Birkelund & Perch-Nielsen,
1980; Carpenter et al., 1987; Elliot et al., 1987; Hansen et al., 1987; Jiang & Gartner, 1986; Keller,
1987; Lamolda, 1988; Lerbekmo et al., 1987; Lindinger & Keller, 1987; Naidin, 1987; Russell, 1979;
Sheehan & Hansen, 1986; Ward et al., 1986; Wolbach et al., 1988 and Zinsmeister et al., 1987).

In this respect, it is certainly regrettable that no such detailed studies have yet been carried out
in the Danian of the Maastricht area. It is to be hoped that in the near future as many aspects of
sedimentology, biostratigraphy and biota as possible will receive the deserved interest in a
multidisciplinary approach, with the sacred purpose to eventually elucidate the precise interrelation-
ships of the various contemporaneous deposits in NW Europe and beyond. Such a diligent project
is herewith recommended to, ¢.g. the Regional Committee of Northern Palaeogene Stratigraphy, or
other bodies concerned.

Furthermore and finally, it is advised here, following Hofker (1955), to designate the section
exposed in the former Curfs quarry at Geulhem (being the stratotype of the Geulhem Member) a
reference section for the K-T boundary sequence in the environs of Maastricht. Attention should
than be paid to this section by the ‘Werkgroep Gea’ of the Rijksinstituut voor Natuurbeheer, and
other government bodies responsible for nature conservation that could manage and preserve such
a site for future generations, as is the case for a number of other localities in The Netherlands (see
e.g. Gonggrijp, 1986; Gonggrijp & Felder, 1988).
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