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Abstract 

A historical overview is presented of the (litho )stratigraphic studies into the Upper Cretaceous deposits in southern 
Limburg (the Netherlands), the type area of the Maastrichtian. From 1860 onward, a workable lithostratigraphy has 
been available for these deposits. At present, a division including four formations and 23 members is being used. 

Introduction 

Upper Cretaceous sediments in southern Limburg (the 
Netherlands) have long attracted the attention of inhab­
itan~s of the region. Already in Palaeolithic times, flint 
was quarried from these deposits for the manufacture 
of tools. During the Neolithic, underground galleries 
were excavated in order to extract the flints. Possibly, 
the farmers of those days had also discovered the use 
of chalk as a fertiliser. With the arrival of the Romans, 
the flints, but especially the chalks, were being used 
for building purposes. All these people must have had 
knowledge of mining techniques as well as geology. 

The interest in the Upper Cretaceous deposits grew 
with time. In southern Limburg this is explained by 
the abundance of fossils as well as by the extensive 
underground galleries which were the result of quarry­
ing near Maastricht and Valkenburg. Fossils from these 
galleries and from opencast quarries were sought-after 
collector's items. In fact, the collector-palaeontologists 
were the first to put forward views on the stratigraphy 
of these deposits. Until the end of the 18th century, 
stratigraphic research in southern Limburg remained 
limited, and the stratigraphic nomenclature that was 
used is often difficult to interpret nowadays. 

• Staring Memorial Lecture of the Royal Geological and Mining 
Society of the Netherlands, Heerlen, October 28, l 994, translated 
version. 

Historical overview 

Hausmann ( 1808) was one of the first to discuss explic­
itly the stratigraphic position of the limestones found 
between Maastricht and Aachen, assigning them to 
the 'Formation des jiingsten FlOzkalksteins, des s.g. 
Muschelkalksteins, und zwar ohne Zweifel zu den 
jiingsten seiner Suite.' When considering this age 
assignment we should of course keep in mind that 
the nomenclature of most of the geological units of 
Hausmann's days differed considerably from current 
interpretations. That the 'Muschelkalkstein' as a strati­
graphic unit was different from our modem defini­
tion, becomes apparent when Hausmann writes 'Das 
Vorkommen des Feuersteins und Homsteins ist charak­
teristisch fiir die Muschelkalksteinformation, ganz 
besonders aber fiir die neuesten zu Ihr geh6rige Erzeug­
nisse des Kalkmergel und die Kreide' (The occurrence 
of flint and chert is characteristic of the Muschelkalk­
stein formation, in particular so for the newest products 
of marl and chalk, which belong to this formation). In 
the same year, 1808, d'Omalius d'Halloy used the 
names 'Formation de la Craie' and 'Terrain de craie' 
for the first time, when writing about the geology of 
northern France. 

During the years that followed, northwest European 
geologists attempted to formulate local subdivisions 
and to incorporate these into an international strati­
graphic scheme. With this in mind, Belgian, German, 
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Table I. Lithostratigraphic subdivision of the Upper Cretaceous and the Danian chalk in South Limburg (the Netherlands) and neighbouring 
regions. After W.M. Felder & H.J. Albers (1979). Approximate geological ages are as follows: Aken(= Aachen) Fm - middle or late 
Santonian to early Campanian; Vaals Fm - early Campanian; Gulpen Fm - late Campanian to late Maastrichtian; Maastricht Fm - late 
Maastrichtian; Houthem Fm - Danian to ? Thanetian. 

I 

I 
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Figure I . Schematic representation of the disconformable character of the Upper Cretaceous deposits in the type area of the Maastrichtian Stage; 
for details see text. Cross hatching indicates glauconite-rich beds. Base of Gulpen Fm is at Zeven Wegen Horizon. Aken and Vaals Formations 
are siliciclastics, Gulpen and Maastricht Formations are carbonates. Thickness of sequence shown varies and reaches locally 500m. 

French and English geologists visited the Upper Cre­
taceous of southern Limburg, where much work was 
also done by several local geologists, Based at Liege, 
Andre Dumont carried out detailed investigations and 
in particular attempted to tie these in with studies in 
France, It was he who, in 1849, assigned the upper 
part of the Senonien of d'Orbigny (1842) as exposed 
near Maastricht to an independent unit, the 'Systeme 
Maestrichtien'. 

For the Aachen area, M.H. Debey published an 
excellent local subdivision in 1849. In the Nether­
lands, J.T. Binkhorst van den Binkhorst, who lived 
in Maastricht, introduced useful local stratigraphic 
units in 1859, in his extensive description of the 
Cretaceous in southern Limburg. At the same time, 
W.C.H. Staring assembled data for his geological map 
of the Netherlands and for his two-volume work 'De 
Bodem van Nederland'. Simultaneously, local work­
ers other than those already mentioned, were active 
in southern Limburg. In fact they were a mixed 

lot, including mining engineers such as Van Swieten 
(1857) and Labry (1858), in the search for minerals, 
and fossil collectors, interested in geology to vary­
ing degrees, amongst whom Muller (1847-1859) and 
Ubaghs (1879). Data collected by these people were 
published and/or exchanged between them in unpub­
lished form. 

In this way, Staring (1860) was able to include in 
the chapter 'Krijt van Zuid-Limburg' (Cretaceous of 
southern Limburg) an extensive and clear overview of 
the contemporary know ledge of lithostratigraphic sub­
divisions. Staring distinguished, just as we do to this 
day, four main units: 

Maastrichtsche Krijt, 
Gulpensche Krijt, 
Zand van Herve, 
Akensche Zand. 
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Figure 2. Bioturbations in Hauset Sand Mbr of the Aachen Fm in the 
Bingeberg quarry, Hauset (Belgium). Each burrow is approximately 
30 cm in length. 

He subdivided these into 19 lithostratigraphic units, 
five each for the three upper units and four for the 
'Akensche Zand'(= Aachen Sand). 

Staring also paid attention to lateral facies changes, 
such as the pronounced difference between the Maas­
tricht and Kunrade limestones. Dumont (1838) had 
previously ascribed this difference to the influence of 
hot springs near Aachen. Staring suggested that dif­
ferent loam contents suffice to explain the difference 
between these limestones. His work was a solid basis 
for the subsequent lithostratigraphic research on the 
Upper Cretaceous in southern Limburg. Studies con­
tinued in subsequent years, but contributed little to the 
lithostratigraphic knowledge. Most conspicuous was 
the ever-returning discussion on the correlation of the 
Maastricht and Kunrade limestones. Going through C. 
Ubaghs's 1879 paper, it soon becomes clear that geol­
ogists of the period were unable to solve this problem. 

As part of the activities during 1903-1923 of the 
'Dienst der Rijksopsporing van Delfstoffen', the pre­
decessor of today's Geological Survey, G.D. Uhlen­
broek was instructed to describe the Upper Cretaceous 
deposits in southern Limburg; in 1905 he received his 
PhD on geological research in this region. The subdivi­
sion he published ( 1912; Figure 1) did not appreciably 
differ from that of Staring ( 1860). 

In the years that followed nothing changed from 
the lithostratigraphic point of view but quarries for the 
cement industry were opened from c. 1875 onwards. 
When W.J. Jongmans & F.H. van Rummelen (1937) 
published the 'Bodem van Zuid-Limburg', no progress 
had been made. During the war ( 1940-1945), the Geo­
logical Bureau at Heerlen employed students in its 
investigations of southern Limburg geology. A few 
of these students focused on the numerous outcrops of 
Cretaceous strata. Unfortunately, there were no super­
visors to properly process all collected data. Following 
Francken's thesis (1947), silence returned, which how­
ever does not imply that no research on the Cretaceous 
took place. Subsequent to Staring, much work has been 
done which would prove to be indispensable in later 
years. 

In 1954, the character of Cretaceous studies 
changed with the establishment of the 'Maastrichtien 
Werkgroep'. Two years later, this working group com­
prised 29 prominent members, of whom Jan Hofker 
was asked to study the smaller foraminifera. Already 
between 1926 and 1932, Hofker had published exten­
sively on foraminifera from the Upper Cretaceous of 
southern Limburg. Thirteen contributions appeared, 
all in the 'Natuurhistorisch Maandblad', a monthly 
journal issued by the Natuurhistorisch Genootschap 
in Limburg. The results of a study based on the col­
lections of the Institut royal des Sciences naturelles 
at Brussels, appeared in print in 1949. In Febru­
ary 1955, Hofker's first paper in a new series of 
descriptions of foraminifera came out in the Natuurhis­
torisch Maandblad. In 1966, the 85th and last part in 
this series appeared. Hofker's enthusiasm, combined 
with the support from Bart Romein, secretary to the 
'Maastrichtien Werkgroep', resulted in the 1966 mono­
graph, which appeared as a supplement of the journal 
'Palaeontographica' . Romein prepared the numerous 
lithological sections of that paper, illustrating all local­
ities where samples had been collected. It was Hofker 
who revived the discussion on the Cretaceous- Ter­
tiary boundary in southern Limburg. This discussion 
first appeared in print with the publication of lists of 
fossils by Binkhorst van den Binkhorst (1859, 1861). 
I consider myself fortunate to have been able to wit­
ness the progress of Hofker's, and especially Romein 's 
work. Of course, Hofker and Romein were not alone: 
Dutch colleagues as well as those abroad studied vari­
ous aspects of the Upper Cretaceous in southern Lim­
burg. 

During 1966-1975, I was responsible for the elab­
oration of a lithostratigraphic scheme for the Upper 
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Figure 3. Large-scale channels in the Aken (=Aachen) Sand Mbr of the Aachen Fm, and regular succession of sedimentation cycles in the 
Hauset Sand Mbr. Bingeberg quarry, Hauset (Belgium). Persons for scale. 

Cretaceous and Lower Tertiary in southern Limburg, 
in order to facilitate geological mapping. Earlier, I 
had started work on the well-exposed Cretaceous of 
the west bank of the River Maas(= Meuse). The first 
results appeared in 1975 (Table 1). The new subdivi­
sion incorporated the outcome of previous studies, but 
was more formal and met internationally agreed stan­
dards (Felder l 975a, b ). The larger lithostratigraph­
ic units were referred to as formations, named after 
towns and villages in the area. These formations were 
then subdivided into mappable members, which in turn 
were broken down into sets of beds sharing more or less 
characteristic features. Names for the surfaces between 
successive units were newly added (Table 1, Figure 
1). These are the so-called lithostratigraphic horizons. 
This was done so as to be able to illustrate the effect 
of depositional interruptions. For instance, the biotur­
bation zone directly below the Bovenste Bos Horizon 
is linked primarily to the base of the overlying Vylen 
Member and not to any feature of the underlying sedi­
ments (Figure 1). 

Lithostratigraphic overview 

All Upper Cretaceous deposits in southern Limburg 
consist of fining- upward cycles, and a number of 
mega- and minicycles may be distinguished. It is my 
view that deposition in both cycle types started off 
under relatively high-energy conditions, and ended in 
low-energy settings. 

In stratigraphic order, I shall now briefly discuss 
the various formations, and some of their members. 
For a complete overview reference is made to Albers 
& Felder ( 1979). 

Aachen Formation 

At the base of the Aachen Formation, lie the unmis­
takably terrestrial deposits of the so-called Hergenrath 
Clay Member, which comprises an alternation of clays, 
sands and intermediate sediment types. Locally, this 
member contains rootlet beds, of which some are cov­
ered by thin lignite layers. 

Resting on these terrestrial strata, are the marine 
sands of the Aachen Member. These sands are char­
acterised by many bioturbation structures (Figure 2). 
In the lower part, decametre-scale channel structures 
occur (Figure 3). From the base of the overlying Hau set 
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Figure 4. Example of a sedimentation cycle in the Hauset Sand Mbr 
of the Aachen Fm. Legend in Figure 5. Cycle thickness varies from 
0.3to Im. 

Sand Member upward, these structures disappear and 
are replaced by horizontally bedded cycles, which are 
more or less distinctly characterised by the same rhyth­
mic structure (Figures 3, 4). Locally, these cycles are 
cut by shallow and small channels. 

Vaals Formation 

Recent geological mapping has shown that the Vaals 
Formation rests disconformably upon the Aachen For­
mation. At the base of the Vaals Formation, occurs 
a conglomerate, consisting mainly of more or less 
strongly rounded quartz pebbles. A few clay-rich sandy 
sedimentation cycles rest on top of this conglomerate 
in the type area of this formation. They change upwards 
fairly rapidly into silty, fine-sandy, glauconite-rich 
cycles, of which the stratification is identical to that 
in the sands of the Aachen Formation (Figure 6). The 
structure is well visible on account of the glauconite 
abundance (Figure 7). In general, the thickness of the 
cycles exceeds that of the Aachen Formation cycles; it 
varies from 0.5 to 2 m. 
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Figure 5. Lithological legend used in Figures 4, 6, 8, 10, 11, 15 and 
17. 

H.J. Albers (1970, 1974), who studied the Vaals 
Formation in detail, was able to distinguish six sand 
members (Table 1 ). In general, detailed research of the 
Vaals Formation is difficult: not being economically 
interesting, these deposits are rarely well exposed. 

Gulpen Formation 

Just as between the Aachen and Vaals formations, a hia­
tus occurs between the Vaals and Gulpen formations. 
In most of southern Limburg, the Gulpen Formation 
rests more or less unconformably on the Vaals Forma­
tion. The Gulpen Formation may be subdivided into 
seven chalk members of varying thickness (Table 1), 
comprising several sediment types. Our current know l­
edge of these deposits is limited. A few remarks must 
suffice. 



r 
Cf) 

Cl 
a: 
<( 

~ 
a_ 
::> 

I 

<9 
z 
z 
LL 

TOP 

BOTTOM 

Figure 6. Example of a sedimentation cycle in the Vaals Fm, 
Eschberg- Vaals. Legend in Figure 5. Cycle thickness varies from 
0.5 to 2m. 

With the deposition of the Gui pen Formation began 
the sedimentation of more or less pure chalks in south­
ern Limburg. 

Zeven Wegen Member 
This member, the basal one of the formation, consists 
entirely of so-called 'white chalk' . The stratification 
of this member has not yet been studied in detail. On 
(macro)fossil evidence it has become apparent that a 
rhythmic structure occurs in this member. This, howev­
er, is difficult to see on account of the uniform character 
of the very fine-grained sediment. 

Beutenaken Member 
The Beutenaken Member is only found in a few places, 
resting on the Zeven Wegen Member. It consists of 
fine-grained sandy and glauconitic calcisiltites. 

Vylen Member 
Prior to and during deposition of the Vylen Member, 
large-scale tectonic movements must have occurred. At 
a number of places, and before the Vylen Member sedi-

293 

Figure 7. Sedimentation cycle in the Vaals Fm, Eschberg-Vaals. 
Measuring rule is 1.5 m. 

mentation, erosion must have removed the entire previ­
ously deposited Upper Cretaceous (Figure 1). Studies 
of outcrops, and especially of borehole cores, show that 
this member is characterised by sedimentation cycles 
which closely resemble those of the Vaals Formation 
(Figure 8). The difference is that a silty to fine-grained, 
calcareous and glauconitic sand is involved in the latter 
formation, while the Vylen Member consists of fine­
grained glauconitic chalk (calcisiltite to pure calcilu­
tite). In the upper part of this member the glauconite 
content is almost nil. 
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Figure 8. Example of a sedimentation cycle in the Vylen Mbr of the 
Gulpen Fm. Legend in Figure 5. Cycle thickness varies from 0.5 to 
4m. 

Lixhe Members 
The three Lixhe members are well exposed in the 
southwest of southern Limburg, and less well exposed 
in the east, where a well-developed conglomerate 
occurs at their base. This conglomerate decreases in 
thickness to the west, where the base of the members 
is formed by the first layer of black-grey flints. The 
members consist of uniform calcilutite with beds of 
extremely irregularly chaped black-grey flint concre­
tions (Figure 9). 

In the lower part, these flint-bearing beds are 10 to 
15 cm thick. Towards the top this thickness increases 
to 15 to 30 cm. All flint-bearing layers may be ascribed 
to bioturbation. A detailed study of these cycles reveals 
a rhythmic succession (Figure 10). This is especially 
apparent in the Lixhe 3 Member (Figure 11 ), which is 
divisible into five subunits, separated by 30 to 40-cm­
thick chalk beds without flints. Within these subunits, 
four to six cycles, each with a more or less clearly 
developed flint layer, occur. Zijlstra ( 1994) assumed 
the subunits to have comprised ideally five small-scale 
layers, as is the case in subunit 4. 
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Figure 9. Flint beds in the Lixhe 3 and Lanaye members of the 
Gulpen Fm as exposed at the ENCi quarry (Maastricht). Height of 
photographed part of exposure is c. l 0 m. 

Lanaye Member 
In the uppermost part of the Lixhe 3 Member, a change 
in sediment becomes apparent. The overlying Lanaye 
Member is clearly different: not only are the flint and 
the chalk layers thicker, but the latter are also entirely 
flint-free (Figure 9). 

Especially in this member and in the lower part 
of the overlying Maastricht Formation, the separate 
sedimentation cycles are easily seen under favourable 
outcrop conditions. Figure 12 shows the lateral devel­
opment of such cycles. In the southwest, only sequence 
types 1 to 4 occur, in the northeast only types 5 to 7. 

In the southwest, the layering depends on grain 
size. There are clear indications that 'fining upward­
s' sequences occur and that part of the flint correlates 
with biogenic structures within the sediment. Towards 
the northeast, the sand, silt and clay content increases 
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Figure JO. Idealised representation of a sedimentation cycle in the 
Gulpen and Maasoicht formations (Lixhe and Lanaye members, and 
Valkenburg to Emael members). Legend in Figure 5. Cycle thickness 
is generally 0.2 to 2.5 m. 

slightly (to c. 1.5 % ), whilst flints disappear and hard­
grounds develop in the uppermost parts of the cycles. 
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Figure 11. Development of sedimentation cycles in subunits I to 5 
of the Lixhe 3 Mbr of the Gulpen Fm. Legend in Figure 5. 

Maastricht Formation 

In the south westernmost Cretaceous outcrops in south­
ern Limburg, the cyclic pattern which characterises the 
upper part of the Gulpen Formation continues in the 
Maastricht Formation. Towards the northeast, a hiatus 
occurs at the base of the Maastricht Formation (Figure 
13), which near Heerlen lies directly on the Carbonif­
erous. This base is characterised by a glauconitic layer 
of fossil hash. As early as the beginning of the last 
century, this layer attracted the attention of geologists, 
and it is referred to in the literature of those days as the 
'Coprolietenlaagje' (coprolite bed) (Figure 14). 

The Maastricht Formation has been subdivided into 
six members. I will briefly discuss two of these, the 
Schiepersberg and Meerssen members (Table 1). 
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Figure 12. Schematic development of two sedimentation cycles in the lower part of the Maastricht Fm (Valkenburg to Emael members) between 
Maastricht (I) and Heerlen (7). Legend in Figure 5. Cycle thicknesses vary from 0.2 to 2.5 m. Continuous profile shown at the top shows lateral 
development of a single cycle on a different scale. Cycle boundaries are difficult to locate in the southwest, and distinct in the northeast. 

Schiepersberg Member 
The stratification of this member corresponds more or 
less to that of the underlying Gronsveld and overlying 
Emael Member (Table 1 ). At the base, a more or less 
clearly recognisable thin layer of fossil hash occurs 
which can be traced over large distances through­
out southern Limburg (Figure 15). Following upon 
this hash, are a number of disconformable calcaren­
ite cycles, which incise into one or more underlying 
cycles. Towards the top, these incisions decrease and 
the cycles and associated flint layers become traceable 
over larger distances. 

Meerssen Member 
At the top of the Emael Member, a lithological change 
sets in which via the Nekum Member eventually results 
in the Meerssen Member. In the lower part of this 
member, more irregularities in stratification are noted 
than in the higher part, in which the cycles are generally 
thicker. The Meerssen Member rests unconformably 
on the Nekum Member. 

The Meerssen Member comprises several cycles 
which contain no flint, and vary in thickness from less 
than one to more than 7 m. At the base of each cycle, 
a layer of fossil hash generally occurs, with or without 
pebbles, originating from the underlying hardgrounds 
(Figures 16, 17). Going up section, again a 'fining 
upwards' trend is apparent in each cycle. During breaks 
in sedimentation, after completion of each cycle, a bio­
turbation zone formed at its top, which subsequently 
indurated to form a more or less clearly developed 
hard ground. 

The Meerssen Member, and with it the Maastricht 
Formation, terminates with an extremely thick fining­
upward cycle ( 4 to more than 10 m). This cycle is the 
subject of current research on the Cretaceous- Tertiary 
(KIT) boundary in the area. I do not wish to discuss this 
subject here, knowing that my colleagues will report 
their findings soon. 1 

1 Editor's note: A special issue of Geologie en Mijnbouw, enti­
tled 'The Cretaceous/Tertiary boundary at Geulhemmerberg in the 
Maastrichtian type area, SE Netherlands', and edited by H. Brinkhuis 
and J. Smit will appear in 1996. 



s llXttE VISE---------------
ST PIETERSUERO MAASJRICHT N 

J.:IJKSlHN YAN IMA(I 

0 

3 

HOi'tllOIH VAN 1'0MONl80S '4 'ir", , :T"1 • .-r . -;. !"7i ,.. •. ~, ~ •, ,--; , .. ~ .. ,-, 

UlkS IWf lA.N GflONSYllD J ... ••'<# J -- . ...... 

HOAIZOHI VAN SfP'UllR - -t,....,,.2-:.t..; . ..,;.- .,, . .P. ..... ,.;..,, , • . ..,._ ,;; ._.., ...... - .,,,-.; ....-~ 

UUS1UN Y...,. YAlli:lNOUA'Ci 

HOlllZONI VAN llCHHNBIRG 

~AlJ!;SJllH VJ.Ji 1.l.HAYl 

- HORllONI VAN NIVHl( --

UU:STf(N VAH llXHl l 

. I . .,. ,. ,. ., .... • .. I " ~ r ., " ''"" " J,•, ·". '' • '' '"' ' " ' " '."' ' . . ._ • ,. " .,. .. ..._ .. , .. 

-2) 

" 
. " 

!~ .. , ........ ~--·_,- ....... ---~·-....._...... __ ,. .. ,,. ........... .,,,, .••. _ .... _ ......... ~-·'"4·~--- ..... ~- --;-, __ ~ 

• ~·;~:~;;;;~~;~1~~~:~?;~0T~~~~~'.~~~~:¥~~i1I~ ;~; 
.e . . ...,. - ........ , .... _ ... ,.. . . _--. . - ... ,_.,..,,. ... . ....... ,.-.•. ,,. .......... .,tr"·-~--..._........,. -......... ... .... I~-
-!:-·-~--~-=::_ ..... :-::!:._~·-··.:_"':--.:-:~=-------=::::_ ... -::::---~~: ..... -::-:·-·--~ .... - .... -.:_'°-:_ - . g~ 
· f: ~:;_~~~;.-:;~.-...-...·.=--.-.--:~.=- =-- .~ ~:::_~..;.. . ..;.:_· '":: '' 7:" ::...-.a.. .... - --- ·-~--:· ... · 11:. 
. J . . . ........ ~·· ... . _..,..,.r";.!.. ~t ...... .:i,,.:;;,..l\. .. .._:t;,. ...... - -- . .... ...::; - ......... "'- ....._ -..... ... , .. ._ - .. 10 · 

2 - • .,._ J'\ • ,.,, ... , ..... .. .,., "": . .,,~., . . ... .,. • ..,...4, .. ,...., .. w•;••" ••.__.,...._ . .... ,. __ -T'"''' ..... , ... -.,. ........... ~~~.!.'"';..,:1 : • ·- -.~.,:: - · :.. """'·- ... ·:..:: ~ .. 
I . ,,;;"';:'-. ~--.,... -.,""' .._ - .. - ... ..._.," ... ,:: - ....... ..:.t• ·""• -- _ ....... - - _.,: ...... • 

............... •-:..:!.·~;.--=.,-:,..-_-:.."'";'J':..~;-..;:;:..-..; •-:-~---,;-z :..~ ~';. ---- .... ,,_..., u .. ~.~.~~-.....~ .-..r • l" .._- ,..- --- . 

.r,_ • • • • • - ••• •"' • • • "M ··- ' .. ,. , ., .. , • ·> "' -'·• • ,. • ,.,.:; : :: : ~ ::;-::::;~~:.;~~~~;~ . : C 

OU:SUlN YAN kUUM 

llOflllOHI VAN I AUMONI 

llORllOIO VAN lAVA ~ 

HORllOHI VAN llOMONIBOS 

UlkSIHH VAH S0tlll'1RSD(RG 

HORIZONJ VAN SCHl{l'tftSBUIG 

UlJ:SHlH YAH GROHSVUO 

HORIZOl'( f VAN SJ fl(J(ft 

UUSIUN YAN YAUINllVAG 

>10RIZOH I VAN UCHTIN8(1Ui 

lAl.KSl(lN YA.IC IAAAY( 

HORI/ONT VAN NIV( ll( 

UlkSl(fN VAH llxtl( l 

Figure 13. Schematic section showing in particular the erosional contact between the Gulpen and Maastricht formations as exposed at the ENCi (Lichtenberg section) and CBR (Lixhe) 
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Figure 14. Boundary (Lichtenberg Horizon) between the Gulpen and 
Maastricht formations as exposed at the ENCi quarry (Maastricht). 

The carbonate sedimentation in southern Limburg 
did not end at the end of the Cretaceous. It contin­
ued and resulted in a 35 m thick sequence of early 
Paleocene age (Table 1). 

Summary 

In summary, the following may be stated: 
When in 1860 Staring published Part 2 of his 

'Bodem van Nederland', a workable lithostratigraphic 
subdivision of the Upper Cretaceous in southern Lim­
burg became available. Many of Staring's rock units 
are still in use today, be it under partly different names. 

The micropalaeontological studies by Hofker dur­
ing the years 1946-1966, supported by Romein, pro­
vided the basis for new lithostratigraphic research and 
also led to renewed discussions on the Cretaceous­
Tertiary boundary. 

During my investigations many new data have been 
collected on the often complex stratification of the var­
ious sediments. A detailed lithostratigraphic nomen­
clature has been introduced. The causes of many of 
the observed features still remain subjects for future 
studies. 
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Figure 15. Sedimentation cycles (numbered 1 to 6) in the Schiepers­
berg Mbr of the Maastricht Fm. Legend in Figure 5. 

References 

Albers, H.J. 1970 Die Vaalser Schichten (Das Vaals), Fazies 
und Feinstratigraphie des Mittleren Campans von Aachen und 
Belgisch- Holliindisch Limburg - Diplomarbeit Geo!. Paliiont. 
Inst. Rhein. Westf. Techn. Hochschule Aachen, 137 pp 

Albers, H.J. 1974 Feinstratigraphie und Faziesanalyse des Unter­
campans (Vaalser GrUnsand = Hervien) sowie neue Beitriige zur 
kretazischen Deckgebirgstektonik von Aachen und dem west~ 
lich anschliessenden niederliindisch-belgischen Limburg - Diss. 
Fak. Bergbau und HUttenkunde, Geo!. Inst. Rhein. Westf. Techn. 
Hochschule Aachen, 189 pp 

Albers, H.J. & W.M. Felder 1979 Litho-, Biostratigraphie und 
Palokologie der Oberkreide und des Alttertiiirs (Priiobersanton -
Dan/Paliioziin) von Aachen - SUdlimburg (Niederlande, Deutsch­
land, Belgien) - Int. Union Geo!. Sci. Series A6: 47- 84 

Binkhorst van den Binkhorst, J.T. 1859 Esquisse geologique et 
paleontologique des couches cretacees du Limbourg, et plus 
specialement de la craie tuffeau, avec carte geologique, coupes, 
plan h01izontal des carrieres de St-Pierre, etc. Maastricht (van 
Osch-America et Cie), Bruxelles (C. Muquardt), Paris (Schulz & 
Thuillie), 268 pp 

E 
"' 



Figure 16. Sedimentation cycles in the lower part of the Meerssen 
Mbr; Curfs quarry near Geulhem. Height of photographed part of 
exposure is c. 7 m. 

Binkhorst van den Binkhorst, J.T. 1861 Monographie des 
Gasteropodes et des Cephalopodes de la Craie superieure du 
Limbourg, suivie d'une description de quelques especes de Crus­
taces du meme dep6t cretace, avec dix-huit planches dessinees et 
Iithographiees par C. Hohe, de Bonn. Maastricht (Muller Freres), 
Bruxelles (C. Muquardt) vi + 83 + 44 pp 

Debey, M.H. 1849 Entwurf zu einer geognostisch-geogenetischen 
Darstellung der Gegend von Aachen - Verh. dt. Naturf. u. Arzte 
zu Aachen, geol. min. Sekt.: 269-328 

Dumont, A.H. 1832 Memoire sur la constitution geologique de la 
province de Liege - Mem. cour. Acad. r. Sci. Lett. B.-Arts Belg. 
8: 374pp 

Dumont, A.H. 1838 Rapport sur Jes travaux de la carte geologique 
pendant l'annee 1838, avec une carte indiquant l'etendue 
geologique du dep6t modeme de Flandre et Jes limites maritimes 
de Ia Belgique ancienne - Bull. Acad. r. de Belgique V: 634-643 

Dumont, A.H. 1849 Rapport sur la carte geologique du Royaume -
Bull. Acad. r. Sci. Lett. B.-Arts Belg. 16: 351- 373 

Felder, W.M. 1975a Lithostratigraphische Gliederung der Oberen 
Kreide in Siid-Limburg (Niederlande) und den Nachbargebieten. 
ErsterTeil: Der Raum westlich der Maas, Typusgebietdes "Maas­
tricht" - Pub!. Natuurhist. Genootsch. Limb. 24: 1-43 

Felder, W.M. 1975b Lithostratigrafie van het Boven-Krijt en het 
Dano- Montien in Zuid-Limburg en het aangrenzende gebied. 
In: Zagwijn, W.H. & CJ. van Staalduinen (eds) Toelichting bij 
geologische overzichtskaarten van Nederland. Rijks Geo!. Dienst, 
Haarlem: 63- 72 

299 

G - ·,4 ··· c. ·• ,. •' c. '~ •• ' 

TOP 

j r 
(j) 

0 
•• •<: ••••• • •• <:. .._ a: 

~ 
~ 
(L 

4 ...... ~ .. ::> 
I 

CJ 
\. 

' 

z 
z 
LL 

BOTTOM 

Figure 17. Sedimentation cycle in the Meerssen Mbr of the Maas­
tricht Fm. Legend in Figure 5. Cycle thickness i;enerally varies from 
0.5 to 4 m, and reaches exceptionally 9 m. 

Francken, C. 1947 Bijdrage tot de kennis van het Boven-Senoon in 
Zuid-Limburg - Meded. Geol. Stichting (C)6(5): 1- 148 

Hausmann, J .F.L. 1808 Ein Paar mineralogische Bemerkungen iiber 
die Gegend von Aachen (Aix-la-Chapelle) - Mag. Ges. Naturf. 
Berlin 2: 197-207 

Hofker, J. 1949 On foraminifera from the Upper Senonian of South 
Limburg (Maestrichtian). - Mem. Inst. Sc. Nat. Belg. 112, 67 pp 

Hofker, J. 1966 Maestrichtian, Danian and Paleocene Foraminifera. 
The Foraminifera of the type Maastrichtian in South Limburg, 
Netherlands, together with the Foraminifera of the underly­
ing Gulpen Chalk and the overlying calcareous sediments; the 
Foraminifera of the Dansk Chalk and the overlying Greensands 
and Clays as found in Denmark - Palaeontographica, Suppl. A 
10: 376 pp 

Jongmans, W.F. & F.H. van Rummelen 1937 De Bodem van Zuid­
Limburg. Zeist: 79 pp 

Labry, H. 1858 Tweede verslag van de verrigtingen der Maatschappij 
Bergwerk-Vereniging voor Nederland, 1857 op 1858. Van Osch­
America en Cie. Maastricht. 21 pp 

Miiller, J. 1847- 1859 Monographie der Petrefacten der Aachener 
Kreideformation, 48 pp., pis 1, 2 (1847); 88 pp., pis 3- 6 (1851). 
Bonn (Henry & Cohen); 32 pp., pis 7, 8 (1859). Aachen (J.A. 
Mayer) 

d'Omalius d'Halloy, J.B.J. 1808 Essai sur Ia geologie du Nord de Ia 
France - J. Mines 24: 439-466 

d 'Orbigny, A. 1842 Paleontologie Fran~aise, Terrains cretaces, 2. 
Gasteropodes. Masson, Paris: 224 pp 



300 

Staring, W.C.H. 1860 De Bodem van Nederland. De zamenstelling 
en het ontstaan der gronden in Nederland ten behoeve van het 
algemeen beschreven, Tweede dee!. A.C. Kruseman, Haarlem: 
480pp 

Ubaghs, C. 1879 Description geologique et paleontologique du 
sol du Limbourg avec Catalogue general des fossiles du terrain 
cretace, Coupe de la superposition des couches, et Description de 
quelques grands vertebres de la craie superieure de Maastricht. 
J.J. Romen & Fils, Roermond: 275 pp 

Uhlenbroek, G.D. 1905 Le sud-est du Limbourg neerlandais. Essai 
geologique-Ann. Soc. geol. Belg. 32: 151-198 

Uhlenbroek, G.D. 1912 Het Krijt van Zuid-Limburg. Toelichting bij 
eene geologische kaart van het Krijt-gebied - Jaarversl. Rijksop­
sp. Delfst. over 1911 : 48-57 

Van Swieten, P. 1857 Eerste verslag van de verrigtingen der 
Maatschappij Bergwerk-Vereniging voor Nederland, 1856 op 
1857. 's Gravenhage, 39 pp 

Zijlstra, J .J.P. 1994 Sedimentology of the Late Cretaceous and early 
Tertiary (tuffaceous) chalk of northwest Europe - Geo!. Ultra­
iectina 119: 1-192 


