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Abstract 

In view of the renewed interest in the Cretaceous/Tertiary (KIT) boundary in the type area of the Maastrichtian Stage, 
a historical account is presented of the litho- and biostratigraphy of the strata below and above this boundary, as 
well as the position of the boundary itself. Localities exposing uppermost Maastrichtian and lowermost Palaeocene 
deposits are reviewed and for some of them, including the recently discovered Geulhemmerberg site, lithologic 
logs are provided. 

Introduction 

The position of the Cretaceous/Tertiary (KIT) bound­
ary in the type area of the Maastrichtian Stage remains 
controversial, even at the present day. Recently, a pre­
sumably relatively complete K!T boundary section was 
discovered in the Geulhemmerberg caves. This section 
is reported on in extenso in other contributions to this 
issue (see Brinkhuis and Smit, this issue, for an intro­
duction). In order to set the stage for the results coming 
from the Geulhemmerberg material, we present a brief 
historical account of the litho- and biostratigraphy of 
the strata associated with the KIT boundary in the area. 
A few mid-nineteenth century sources are quoted in 
detail since they are not easily accessible. 

The history of the KIT boundary in the 
Maastrichtian type area 

Nineteenth century 

One of the earliest detailed records of latest Maas­
trichtian and possibly earliest Palaeocene deposits in 
the Valkenburg-Geulhem area (i.e. the Maastrichtian 

type area) is by Binkhorst van den Binkhorst (1859: 
29- 31), who presented the following description of 
his 'Coupe de Heunsberg pres de Fauquemont' (in 
descending order); 

' . .. e. Craie tuffeau, friable, sablonneuse avec quelques rares 
fossiles de la couche qu 'elle couvre. Epaisseur 11 /z metres. 
f. Une couche tres-riche en fossiles qui traverse un 
peu irregulierement l' assise superieure et a 60 centimetres 
d'epaisseur. Nous y avons recueilli: 
Hemiaster prunella, d'Orb, en grand nombre. 
Cassidulus lapis cancri, Lam. 
Cassidulus marmini tres rare, Desm. 
Cidaris regalis, Goldf. 
Cidaris Faujasii, Desor. 
Asterias quinqueloba, Goldf. 
Belemnitella mucronata, d'Orb. 
Exogyra conica, Sow. 
Exogyro auricularis, Goldf. 
Exogyro decussata, Ed. 
Natica (neritina) rugosa, Goldf. 
Lima semisulcata, id. abondant 
Pecten la:vis, Nilss. 
Pecten arcuatus, Defr. 
Trochosmilia Faujasii, Edw. et Hai. 
Moltkia Isis, Steenstr. 
Rhyncholithus Buchii, Mull. 
Rhyncholithus Debeyi, id. 

Cette couche est caracterisee principalement par le grand nom­
bre d'exemplaires de Hemiaster prune/la, par Rhyncholithus 
Buchii, Rh. Debeyi, etc. 
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g. Craie tuffeau I /z a 1 metre; cette couche au-dessus de la lre 
Couche de bryozoaires a, pres de Geulhem, a la montagne St­
Pierre derriere Slavante, une plus grande epaisseur; au Heuns­
berg elle devient fort dure. A Geulhem ou elle a une puissance 
de plus de 12 metres, a une demi-lieue de Fauquemont, aux bar­
ds de la Geul, nous avons trouve dans cette couche beaucoup de 
fossiles a l'etat de moules. Nous crayons que c'est elle que M. 
le professeur Hebert a designee comme representant la calcaire 
pisolitique de France. 

Nous y avons receuilli l'ammonite que nous avons indiquee 
dans le catalogue comme se rapprochant d'Ammonites peder­
nalis, F. Roemer, mais qui est une espece nouvelle, et probable­
ment le dernier de ces cephalopodes. 

Scaphites constrictus, d'Orb. 
Baculites Faujasii, Lam. 
toute une faune de gasteropodes non encore decrits 
Cardita Goldfussii, Mull. 
Perna, sp. tres-abondant. 
Natica (Neritina) rugosa d'Orb., tres-abondant 
Hemipneustes radiatus, Ag. 
Hemiaster prunella. Desor. en tres-grand nombre dans le tuffeau 
qui remplit Jes crevasses de cette couche endurcie. Dans une 
seule de 3 pouces de largeur, nous en avons trouve jusqu'a 15 
individus .. .' 

A year later, Binkhorst (1960: 61, 62, 65; cf. 
Binkhorst, 1863) reported having discovered new inter­
esting layers ('nouvelles couches interessantes, par la 
faune speciale que l'une d'elles enferme'), which he 
described as follows: 

' ... 5. Presque immediatement sous le sable tertiaire, a Genchen 
(read: Geulhem), pres Meerssen, ou la craie supfaieure est de 
plusieurs metres plus puissante qu 'a Saint-Pierre et Fauque­
mont, une premiere couche fossilifore la traverse; elle est formee 
de petites cailloux entremeles de debris de bryozoaires, frag­
ments de Cidaris Faujasi, etc. 
6. Trois metres plus bas, une seconde couche fossilifore tra­
verse d 'une maniere irreguliere la craie jaune. Elle est epaisse 
de 3 a 4 pouces, et est facile a reconnaitre par ses taches vertes 
de glauconie. Elle forme une agglomeration de baguettes de 
Cidaris Hardouini, Desor, par milliers d' individus, de dents 
de Requin, Corm:, Lama [sic], Otodus virgulina, Notidanus, 
et de petites dents de Sphaerodus rappelant I' espece tertiaire 
Sphaerodus parvus, Ag. Taus ces fossiles, a peu exceptions 
pres, ont beaucoup souffert par le transport. Elle contient aussi 
des bryozoaires, et une espece d'Isis nouvelle pour notre craie 

The underlying layer, ' couche 7', is reported to have 
yielded large numbers of typically latest Maastrichtian 
echinoids; it represents the uppermost part (unit IVf-7) 
of the Meerssen Member of the Maastricht Formation 
in the current nomenclature introduced by W.M. Felder 
(1975a, b; Table 1). Binkhorst's units 5 and 6 are now 
known as the Geulhem Member of the Houthem For­
mation (cf. W.M. Felder, 1975a, b ). A comparable sec­
tion for the Curfs-Ankerpoort quarry, usually referred 
to as Curfs quarry, at Geulhem was later described by 
W.M. Felder (1968, 1973). 

Triger (1860: 106) reacted quite strongly to 
Binkhorst's (1860) claim of having discovered stra­
ta not previously recognised in the type Maastrichtian 
area, and explicitly stated that Binkhorst's ' couche 6', 

' . .. n'est pas plus nouvelle que la premiere, puisque je l 'ai 
signale depuis un an a la Societe geologique, comme terminant 
la serie des depots cretaces des environs de Maestricht, n'at­
tachant pas, du reste, a cette couche, une autre importance que 
celle d'etre un fait de plus, entre mille, constatant la parfaite 
identite qui existe entre la craie superieure de Maestricht et la 
craie de Ciply, OU les memes radioles de Cidaris abondent a la 
partie superieure .. .' 

Triger thus appears to have been the first to correlate 
the Geulhem Member with the Tuffeau de Ciply of the 
Mons Basin (southern Belgium). 

Ubaghs (1879: 89- 92) described for the Geul­
hem section (' une des plus belles coupes de la partie 
superieure du tuffeau de Maastricht', his 'Coupe de 
Geulhem') the following units: 

' . .. c. Craie tuffeau, immediatement sous le sable tertiaire, 
laquelle, principalement la ou elle est en contact avec le sable 
superpose, est a demi decomposee, et contient de l 'oxyde de fer. 
Elle renferme ici des banes durs et fendus, de 0,20 metres, des 
concretions de structure oolithique. Dans les couches plus du res 
se trouvent en grande partie des fossiles a l'etat de moules et 
des empreintes creuses, comme Cardita, Arca, Tellina, Nucula, 
Pectunculus, Venus, Pholadomya, Turritella, Rostellaria, Apor­
rhais Limburgensis, etc. Le tuffeau entre les parties dures est 
friable et d'un blanc grisiitre; l'Hemiaster prunella s'y trauve 
en abondance. Puissance: 4 metres. 

d. Couche a Cidaris Hardouini, Desor. Celle-ci a une puis­
sance de 10-15 centimetres, est friable, de structure oolithique 
et renferme beaucoup de concretions calcaires; Jes aiguillons de 
Cidaris Hardouini (1) sont surtout en grande abondance dans 
cette mince couche; on en trouve par milliers. Ces aiguillons 
sont tres rares dans la partie plus prafonde du tuffeau. Nous 
y trouviimes en outre des aiguillons de Cidaris Faujasii, Pen­
tatagonaster [sic] quinque/oba, Trochosmilia Faujasii, Molkia 
[sic] Isis, Crania Hagenowi, Mite/la lithotryodes Bosquet, et 
une quantite de dents de requins. 

[(1) Cette couche fut d'abord decouverte par le savant geologue 
frangais M. Triger, qui nous la fit observer dans une excursion 
que nous fimes ensemble. Bullet. de la Soc. Geo!. de France, 
II sfaie, t. XVII. Seance du 5 dee. 1859, Lett. de M. Triger, 
rel. a une communication faite par M. Binkhorst sur la craie de 
Maastricht] 

e. Puis viennent des tuffeaux alternant avec des banes 
endurcis et fendi lles et des concretions lenticulaires; Jes par­
ties <lures contiennent une quantite de Conchylifores a l 'etat 
de moules, comme Baculites Faujasii, Ammonites pedernalis 
Roemer, Scafites [sic] constrictus d'Orbigny, Cardita, Arca, 
Tellina, Fistulana et une foule de Gasterapodes, parmi lesquels 
Nerita Subrugosa d' Orbigny, celles-ci seulement avec Jes tests 
conserves; dans Jes parties plus friables Hemipneustes radiatus, 
Hemiaster prune/la, Cassidulus Lapiscancri, Ostrea vesicularis 
(petite variete). Puissance 12 metres. 

On a exploite cette partie autrefois, cependant elle ne four­
nit qu'une pierre de mediocre valeur, le tuffeau etant trap friable 
et trap entrecoupe de couches plus dures . . .' 
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Figure 1. Location of sections (black dots) in the Maastrichtian type area mentioned in the text. 

Ubaghs' unit 'd' clearly corresponds to the above­
mentioned layer 6 ofBinkhorst (1860). Ubaghs consid­
ered the entire Geulhem section to be of Maastrichtian, 
i.e. Cretaceous, age. 

Uhlenbroek (1912) combined strata now referred 
to the Meerssen and Geulhem members in his 'Md', 
and considered them to be of Cretaceous age. The 
' Md' comprised the entire section between the top 
of the underlying ' Mc' (= Nekum Member in current 
nomenclature) and the Oligocene sand cover. The KIT 
boundary was thus not considered at all. 

1955-1975 

Some 75 years later, Hofker (1955) discovered in the 
Curfs-Ankerpoort quarry near Geulhem a yet unde­
scribed unit, characterised by a foraminiferal fauna 
distinct from that of the underlying Maastrichtian (Md 
sensu Uhlenbroek, 1912). He compared this unit with 
the Tuffeau de Ciply, thus following Triger (1860). 
The following year, Hofker (1956) recorded a number 

of additional localities from where this unit had then 
become known and referred to it as 'Onder-Paleoceen ' 
(=Lower Palaeocene), and in 1957 he described from 
the eastern part of the Curfs quarry on top of the slight­
ly indurated 'boven-Md' (=upper Meerssen Member, 
unit IVf-6 in current nomenclature) thin clayey films, 
often limonitic and brownish, often greyish, containing 
many abraded bioclasts. Above this he found a greyish 
friable glauconitic limestone (his 'Me' , c. 2-3 m thick; 
unit IVf-7), capped by an indurated horizon yielding 
many Palaeocene molluscs. The strata above this hori­
zon yielded a mixture of Palaeocene fauna! elements 
and species known from the 'Me' . To explain lithologic 
differences occurring within the 'Post-Maastrichtian' 
or 'Me' as exposed in the eastern and western cor­
ners of the Curfs quarry, Hofker (1957) assumed the 
presence of a fault. 

In a series of papers (1960a, b, 1962, 1966a) which 
culminated in his 1966(b) monograph, Hofker attempt­
ed to provide arguments in favour of a correlation of 
the type Maastrichtian with the type Danian. Berggren 
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Table 1. Lithostratigraphy of Upper Maastrichtian (Maastricht For­
mation) and Lower Palaeocene (Houthem Formation) strata in the 
type area of the Maastrichtian Stage (W.M. Felder, 1975b), showing 
Uhlenbroek's (1912) lithostratigraphic units and Hofker's (1966b) 
benthic foraminifera zones. The Berg en Terblijt Horizon, not shown, 
defines the boundary plane between units !Vf-6 and !Vf-7 of the 
Meerssen Member (Felder and Bosch, 1996). Hofker's (1957) 'Me' 
unit corresponds to unit !Vf-7; it was introduced because Uhlenbroek 
(1912) lumped uppermost Maastrichtian and lowermost Danian stra­
ta together in his 'Md'. 

W.M. Felder 
1975b 

Lutterade Horizon 

Geleen Mbr Ve 

Uhlenbroek 
1912 

Houthem Fm Bunde Mbr Vb 

Maastricht 
Fm 

Geulhem Mbr Va 

Vroenhoven Horizon Md 

Meerssen Mbr IVf 

Nekum Mbr !Ve Mc 

Emael Member IVd 

Sc hi epersberg Mbr IVc Mb 

Gronsveld Mbr !Vb 

Valkenburg Mbr !Va Ma 
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Figure 2. Legend to the lithologic logs illustrated in Figures 3- 9. 
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Figure 3. Section (exposures 61F-15 and -107) formerly exposed 
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Approximate location and legend in Figures 1 and 2, respectively. 
Deroo 's (1966) 'tuffeau glauconieux' (=coarse-grained glauconitic 
calcarenite) corresponds to units Va-1 to Va-3 of the Geulhem Mem­
ber. 

(1964), however, showed that Hofker had misidenti­
fied the planktonic foraminifera from the type Maas­
trichtian on which he had based his Danian age assign­
ment. He also showed that the Maastrichtian and Dani­
an stages were not time equivalent. 

Meijer (1959, 1965) also refuted Hofker's iden­
tifications and demonstrated on the basis of plank­
tonic foraminifera and echinoids that the entire unit 
between the Maastrichtian Md ( = Meerssen Member 
sensu W.M. Felder, 1975b) and the Lower Oligocene 
sandy cover was of Danian age (cf. Kruytzer and 
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Figure 4. Section 61F-19 exposed at the quarry of the ENCi Ned­
erland BY cement factory, Maastricht. Note that the upper part of 
the Meerssen Member and the Lower Palaeocene strata are eroded. 
Location and legend in Figures 1 and 2, respectively. The solid black 
bar to the right denotes the position of the underground galleries as 
exposed in the northern quarry face. 

Meijer, 1958). Meijer retained Hofker's Me unit and 
referred to Hofker's 'Lower Palaeocene' as 'Pa' (cf. 
Romein, 1963). During the same period, Rasmussen 
(1964, 1965) pointed out unmistakable faunal relation­
ships between the Belgian Tuffeau de Ciply, the 'Post­
Maastrichtian' of the Maastricht area and the Dan­
ish type Danian, referring in particular to echinoderm 
faunas (cf. WM. Felder, 1963). Subsequent to Ras­
mussen's 1965 paper there appears to have been a gen­
eral consensus as to the Early Palaeocene, Danian age 
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Figure 5. Section exposed at Blom quarry (62A-19), Berg en Terbli­
jt. Location and legend in Figures 1 and 2, respectively. Units !Vf-6 
and !Vf-7 and the Berg en Terblijt Horizon compare fairly well 
with correlative strata at the Curfs-Ankerpoort quarry. The Vroen­
hoven Horizon is missing; the Ravensbosch Horizon is the base of 
Oligocene sands. 

of the 'Post-Maastrichtian'. Many publications, even 
of recent date, still refer to the ' Post-Maastrichtian ' as 
Dano-Montian. 

In a general stratigraphic overview of Cretaceous­
Palaeocene deposits in the Maastricht area, Deroo 
(1966: 33) noted for the Albert Canal and Curfs­
Ankerpoort sections a coarse-grained glauconitic lime­
stone (' tuffeau glauconieux'). Both lithologically and 
palaeontologically, this unit, which corresponds to 
units Va-1 to Va-3 in Figure 3, was reported to be easily 
distinguished from the underlying Meerssen Member. 
Deroo made reference to Hofker's interpretation of the 
evolutionary stages of the planktonic foraminifera, and 
thus also accepted a late Danian age for the unit. On 
ostracod evidence, Deroo correlated the 'tuffeau glau­
conieux' with the Tuffeau de Ciply of the Mons Basin. 

Vangerow and Schloemer (1967) analysed samples 
from Meijer's (1959) unit Pa, as exposed along the 
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solid black bar to the right denotes the position of underground 
galleries. 

Albert Canal at Vroenhoven and at the Curfs quarry, 
and concluded on nannofossil evidence that this unit, 
their 'Hou them Kalk', might indeed be of Danian age. 

Moorkens (1971: 850) described foraminifera from 
a cored borehole at Mechelen aan de Maas (Belgium, 
18 km NW of Maastricht), noting a hiatus to occur ' . .. 
above the "hardground"' which generally forms the top 
of the 'Tuffaceous Chalk of Maastricht' ( = Vroenhoven 
Horizon). He also corroborated Berggren's (1964) re­
identifications of Hofker's allegedly Danian planktonic 
forams from the type Maastrichtian. 
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Figure 7. Section 62A-13 exposed at the Curfs-Ankerpoort quarry. 
Location and legend in Figures 1 and 2, respectively. The Ravens­
bosch Horizon is the base of Oligocene sands. 

1975- 1994 

It was not until 1975 that a formal lithostratigraphy 
became available for the type area of the Maastrichtian 
Stage. WM. Felder (1975a, b; cf. Albers and Felder, 
1979) assigned Hofker's and Meijer's units Me and 
Pa together to the Geulhem Member of the Houthem 
Formation. He called the lower boundary plane of this 
member the Vroenhoven Horizon. Felder subdivided 
the Hou them Formation into three members: Geulhem, 
Bunde and Geleen. The stratotypes of the Geulhem 
Member (the equivalent ofHofker's 1966b zone P) and 
the Bunde Member (equivalent of zone Q) were desig-
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Figure 8. Composite section 62A-354 across the Berg en Terblijt 
Horizon exposed at points 110 to 119 in the Geulhemmerberg under­
ground workings. Location and legend in Figures 1 and 2, respec­
tively. 

nated at Geulhem (Curfs-Ankerpoort quarry, exposure 
62A-13) and in Borehole 61F-2 at Brommelen near 
Bunde (depth below surface 30-53 m, lower limit not 
reached), respectively. The stratotype of the Geleen 
Member, equivalent to Hofker's zone R, was desig­
nated in shaft 3 of the colliery Staatsmijn Maurits at 
Geleen (7.5 km NE of Bunde, borehole 60C-249), at 
169.20-185.50 m depth below surface. W.M. Felder 
(1975b: fig. 2.3.3) mapped the areal extent of the 
Houthem Formation. 

Villain (1977) presented a good summary of ear­
lier contributions on the age of the Geulhem Member 
and provided regional and long-distance correlations 
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between the type Maastrichtian and the Late Maas­
trichtian Kunrade facies in southern Limburg with stra­
ta exposed in the Mons Basin (cf. Robaszynski, 1979). 

W.M. Felder et al. (1978) briefly discussed the sec­
tion exposed at the Curfs-Ankerpoort quarry, indicat­
ing the thickness of the Geulhem Member there to vary 
between 5 and 8 m. In their fig. 4-3, unit IVf-7, which 
is capped by the Vroenhoven Horizon, i.e. the base of 
the Geulhem Member, is assigned to the Late Maas­
trichtian Meerssen Member (Maastricht Formation). 

Albers et al. (1978) in their field guide briefly dis­
cussed the temporary exposures along the Albert Canal 
near Vroenhoven and referred to Meijer (1959) for a 
more detailed discussion, noting that former exposures 
were virtually all overgrown (cf. W.M. Felder, 1975a). 
The Vroenhoven Horizon was taken to mark the bound­
ary between the Meerssen and Geulhem members, and 
thus to correspond to the KIT boundary. 

On the basis of nannofossil and foraminiferal stud­
ies, Cepek and Moorkens (1979) concluded that the 
onset of Danian sedimentation in the Maastricht area 
did not start until the Globigerina daubjergensis Zone, 
and that sediments documenting the older Globo­
conusa eugubina Zone as recognised in the Danian 
type area are absent. They also suggested that their 
'postNephrolithus frequens interval ' might be younger 
than the top of the Maastrichtian in the Stevns Klint 
section in Denmark. 

For the Valkenburg- Meerssen area and the envi­
rons of Maastricht, W.M. Felder (1979, 1981) provid­
ed details as to the stratigraphy of sections exposed in 
underground workings, including those exposing Geul­
hem Member sediments. He assumed the Vroenhoven 
Horizon to correspond to the KIT boundary. 

Bless et al. (1981) showed a thin cover of Geul­
hem Member sediments to occur above the Maastricht 
Formation in a few boreholes in the Maastricht area. 
Selected benthic foraminifera and echinoid spines are 
cited as characteristic fauna! elements for this cover, 
which they considered to be Early Palaeocene (Danian) 
in age (equivalent of Hofker's 1966 zone P). 

Moorkens (1982: 31) described the section along 
the Albert Canal near Vroenhoven, and followed ear­
lier authors in considering the hardground at the top of 
the Maastrichtian ( = Vroenhoven Horizon) to represent 
the KIT boundary. The top 3 m of the section he studied 
were referred to as ' Bunde Kalk' (=Bunde Limestone), 
and correlated with the 'Calcaire de Mons' on the basis 
of lithology and foraminiferal assemblages. 

Doppert and Neele (1983: encl. 1) assigned the 
Houthem Formation to their benthic foraminifer zone 
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FK (Pararotalia globigeriniformis-Rotalia saxorum 
Zone; cf. Van Bellen, 1946). They referred to this zone 
as 'Paleocene, lower part: partly Montian and Dani­
an', and designated a reference section at the Curfs­
Ankerpoort quarry near 'Geulkens' [sic= Geulhem]. 

P.J. Felder (1984: 101) discussed Hofker's Me unit 
( = W.M. Felder's IVf-7) at the Curfs-Ankerpoort quar­
ry and noted that, on the basis of bioclast content, 
it is impossible to determine whether or not this unit 
consists of reworked sediments, but that it should be 
included in the Meerssen Member. In his view, the 
Vroenhoven Horizon thus represented the KIT bound­
ary. 

P.J. Felder et al. (1985) distinguished a ' bioclast 
ecozone 7' for Houthem Formation sediments, repre­
senting Hofker's zones P, Q and R. They noted that the 
Houthem Formation shows similar lithologic features 
as the upper part of the Maastricht Formation, and that 
but few correlations are possible within the former, its 
limits, however, being very clear. 

Verbeek (1986) studied part of the section exposed 
along the Albert Canal near Vroenhoven, analysed cal­
careous nannofossil assemblages and concluded that 
the sedimentary record indicates a hiatus of short dura­
tion at the Cretaceous!fertiary boundary and a more 
extensive one within the Early Palaeocene part of the 
section. He assigned an early Danian age to the basal 
part, and a late Danian or early Thanetian age to the 
uppermost part of the Geulhem Member as exposed at 
Vroenhoven. 

Unfortunately, the cored section between 26.10 and 
60.50 min Borehole Bunde 61F-312, north of Maas­
tricht, described by Herngreen et al. (1986), was dated 
only by benthic foraminifera: Hofker's (1966b) benth­
ic foraminifer zones P, Q and R were recognised, thus 
demonstrating the Palaeocene age of this interval. 

In a detailed discussion of bryozoan faunas of the 
classic 'Dano-Montien' of Mons in southern Belgium, 
Voigt (1987) referred to localities in the Maastricht 
area. He noted that the higher part of the Geulhem 
Member as exposed at Vroenhoven bears a strong 
resemblance to the type Tuffeau de Ciply, which is 
of middle Danian age. 

Krings et al. (1987) discussed the stratigraphy of the 
strata penetrated in the Thermae boreholes at Valken­
burg. Deposits of the Houthem Formation were recov­
ered from depths of 30.25- 30.35 m in Thermae 2000 
and of 31.5-33.5 m in Thermae 2001. The benth­
ic foraminifera encountered were typical of Hofker's 
(1966b) zone P, of Danian age (cf. Bless et al., 1986). 

P.J. Felder (1988) provided data on lithology, gam­
ma radiation and bioclast content of Late Maastrichtian 
and Early Palaeocene deposits in southern Limburg, 
the Belgian Campine coal-mining district, and the Roer 
Valley Graben (cf. P.J. Felder and Boonen, 1988). He 
stressed that in southern Limburg bed-by-bed correla­
tions are difficult because of the lenticular nature of the 
sediments (cf. Bless et al., 1987), and that there are no 
apparent changes in lithology, gamma radiation or bio­
clast content across the Vroenhoven Horizon(= KIT 
boundary in his interpretation) at the Curfs-Ankerpoort 
quarry. Correlations between the section at this quarry 
and boreholes in Belgium relied heavily on foraminifer 
zonal assignments. 

Jagt and Collins (1988) and Jagt and Janssen (1988) 
commented on earlier papers with regard to the bio­
stratigraph y of the Geulhem Member and agreed with 
Rasmussen (1965) and Verbeek (1986) in correlating 
the lower part of this member with the lower part of 
the type Danian of Denmark and southern Sweden. The 
reader is referred to J agt (this issue) for further details. 

Van der Ham (1988) listed all echinoid species 
known from the Geulhem Member and noted that 
species occurring in the upper part of this member cor­
respond closely to 'Montian' (i.e. Palaeocene) faunas 
of southern Belgium and the Paris Basin. He also indi­
cated that the echinoid fauna of the member contains a 
considerable endemic element. 

On the basis of the files of the Geological Survey of 
the Netherlands (Heerlen), Jagt (1990) made an inven­
tory of all known occurrences of Houthem Formation 
sediments, which he considered to be of Danian (i.e. 
Early Palaeocene) age. 

Bless et al. (1993) described Palaeocene and 
Late Maastrichtian carbonates penetrated in borehole 
Molenbeersel (NE Belgium) at depths between 1223 
and 1283.17 m. Their units 5, 6 and 7 are assigned 
to the Geulhem, Bunde and Geleen members, respec­
tively. Their proposed correlations with the Maastricht 
area rely mainly on ostracod and foraminiferal species. 

Zijlstra (1994), following Albers and Felder's 
(1979) stratigraphic interpretation, discussed sedi­
mentological aspects of the uppermost Cretaceous­
lowermost Palaeocene carbonates in the Maastrichtian 
type area, summarising earlier data. 

Current research 

In the autumn of 1992 the section at the Curfs­
Ankerpoort quarry (Figure 7) was sampled for 
dinoflagellate cyst and calcareous nannoplankton 
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of three sites within the Ankerpoort-Curfs quarry (62A-13; Figure 7). Location and legend in Figures 1 and 2, respectively. 62A-numbers refer 
to archives of the Rijks Geologische Dienst (Afd. Kartering). 

analyses. At this occasion, the uppermost part of unit 
IVf-6 of the Meerssen Member was shown to yield 
comparatively numerous in situ ammonoids. The fos­
sil hash forming the base of the overlying unit IVf-7 
contains reworked, but comparatively well-preserved 
belemnites. It should be noted that belemnite guards 
collected from immediately above the Vroenhoven 
Horizon are much more heavily abraded and fragmen­
tary. The hardground separating units IVf-6 and IVf-7 
was labelled 'Berg en Terblijt Horizon' and formal­
ly defined in the Curfs-Ankerpoort quarry in a recent 
paper by WM. Felder and Bosch (1996). At the base 
and in the middle part of unit IVf-7, thin clay films 
were noted, and these were tentatively correlated with 
the better developed clay layers in the underground 
Geulhemmerberg section studied in this issue. Simi­
lar to the results from the Geulhemmerberg (Brinkhuis 
and Schioler, this issue), the dinoftagellate associa-

tions from the calcarenites and clays of unit IVf-7 
from Curfs-Ankerpoort are reported to be Danian in 
nature (H. Brinkhuis, in preparation). Hence, these 
results indicate that the traditional interpretation of the 
Vroenhoven Horizon (sensu W.M. Felder, 1975a, b) 
as representing the KIT boundary must be revised. 
The KIT boundary in the area is in this issue equat­
ed with the aforementioned, recently established Berg 
en Terblijt Horizon (Brinkhuis and Smit, and Smit and 
Brinkhuis, this issue), marking the base of unit IVf-
7. The various sections across the newly interpreted 
KIT boundary as exposed at the Geulhemmerberg are 
shown in a composite log in Figure 8, and correlated 
with nearby sections in Figure 9. 

Further fieldwork of the present authors concen­
trated mainly on attempts to provide detailed correla­
tions between the various occurrences of the Meerssen 
Member (ENCI, Blom, Geulhem-Doleberg and Curfs-
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Ankerpoort quarries, Figures 4-7). The first appear­
ance datum (FAD) of the coleoid cephalopod Belem­
nella (Neobelemnella) casimirovensis (cf. Jagt, 1993, 
this issue) was determined and used as a datum line for 
biostratigraphic correlation between the various sec­
tions. 

Conclusions 

The historical account presented above makes clear 
that age assignments for the uppermost part of the 
Maastrichtian and for the overlying Palaeocene, and 
the positioning of the K!f boundary have varied con­
siderably. In addition, resolution was comparatively 
poor until recently. However, the results of most recent 
studies, including those reported in the present issue, 
indicate that the K!f boundary may in fact be equated 
with the recently established 'Berg en Terblijt Hori­
zon'. This horizon, and the overlying sediments (unit 
IVf-7) up to the Vroenhoven Horizon are, however, still 
regarded as part of the Maastricht Formation (W.M. 
Felder and Bosch, 1996). 
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