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The palaeogeographic evolution of NW Europe during the Pre-Permian has been controlled by three 
important orogenic periods since the Late Precambrian. Since the end of Cadomian times, a block­
faulted platform seems to exist to the southwest of the Fenno-Scandian Shield: the Belgo-Dutch 
Platform. One of the main structural elements in this platform is the London-Brabant Massif that was 
uplifted by the Late Caledonian movements. The Brabant Massif and its surrounding areas form the 
best-known part of the Belgo-Dutch Platform. 

Recent geological work in this area has focussed , e.g. on the extension of the allochthonous thrust­
sheets south of the Brabant Massif (Dinant Nappes) , the rapid lateral facies and thickness changes in 
the Devono-Dinantian carbonate deposits (e .g., in the St.-Ghislain and Vise-Pu th areas , respectively 
south and east of the Brabant Massif), and the Upper Carboniferous (Silesian) coal deposits to the 
north and northeast. The present review is meant as a preliminary synthesis of the state of these 
exploration projects. 

INTRODUCTION 

The palaeogeographic evolution of NW Europe during the 
Pre-Permian has been controlled by three important orogenic 
periods since the late Precambrian (Fig. 1). These orogenic 
movements resulted in mountain belt development in the 
areas involved, which subsequently served as the principal 
sources of elastic sediments. Their influence on the main 
sedimentation pattern in Belgium, The Netherlands and NW 
Germany during the Cambra-Silurian and Devona-Car­
boniferous is discussed briefly. 

supply of elastic material from the south became more and 
more important, especially during the Ordovician and Silu­
rian. Uplift and erosion of the southern (Rocroi) and eastern 
(Stavelot-Venn) Ardennes in late Ordovician and Silurian 

Early Cambrian (Late Devillian) deposits in the Brabant 
Massif and Ardennes suggest a main elastic supply from the 
north, where a Cadomian mountain belt might have existed. 
During the Cambrian, the influence of this northern source 
area diminished rapidly, whereas the originally subordinate 
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times can be deduced from, amongst others , the frequent 
occurrence of reworked Ordovician acritarchs in the Silurian 
deposits of the Condroz area. Presumably, these acritarchs 
were derived from the Rocroi and Stavelot-Venn regions, 
where Silurian strata are absent by erosion. Such reworked 
Ordovician arcritarchs have not (yet) been reported from 
strata of the same age in the Brabant Massif. 

Practically everywhere in NW Europe important gaps in the 
sediment record occur around the Silurian-Devonian bound­
ary. Only some basins further to the south and east (e .g., 
Normandy and Britanny in western France; Czechoslovakia 
and Poland) were not affected by the Caledonian movements 
and there , deposition was more or less continuous from 
Silurian into Devonian. 

The Caledonian orogeny remodelled completely the struc­
tural-depositional framework of NW Europe (Fig. 2.). Three 
main depositional areas can be distinguished for the Devono­
Carboniferous: 

- The Caledonian fold belt running from Norway into Great 
Britain (with Devonian Old Red Sandstone deposits as well 
as Caledonian trends of basins and highs, lateron followed 
by Carboniferous sedimentation), 

- The Cornwall-Rhenish basins (with epicontinental shale­
dominated deposits in the Devonian, and a 'foredeep' 
setting in the Carboniferous) , 

- The Belgo-Dutch Platform (that could be considered as a 
micro-craton, originally belonging to the Fenno-Scandian 
Shield and East-European Platform). 
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Fig. 2 
Main tectonic framework of NW Europe for the Devona-Carbonife­
rous period. By the end of Carboniferous time , the Cornubian­
Armorican-Mid German Highs as well as large parts of the Cornwall­
Rhenish basins had been incorporated in the Variscan Mountain Belt. 

These depositional settings were bordered to the north by 
the Laurentian and Fenno-Scandian Shields, and to the south 
by the Cornubian-Armorican and Mid German Highs. The 
latter two (as well as large parts of the Cornwall-Rhenish 
basins) became incorporated in the mobile Variscan belt, 
starting from the late Devonian. 

The main (SW-NE trending) Caledonian fold belt runs 
from Ireland through northern England and Scotland to 
Norway. Several narrow secondary branches are known. One 
follows the southern border of the Fenno-Scandian Shield and 
East European Platform. A second one is located in the 
possibly allochthonous Ardennes (Stavelot-Venn, Serpont, 
Rocroi and Givonne) and a third one is found in the Condroz 
zone. Presumably, these secondary branches follow generally 
WNW-ESE trending weakness zones in between more stable 
Pre-Cambrian blocks. The Caledonian deformation in the 
Belgo-Dutch Platform may have been limited to block-fault­
ing and perhaps locally very low-grade metamorphism. 

During the Devonian period, vast amounts of siliciclastic 
Old Red Sandstone sediments were derived from the Caledo­
nian fold belt. These accumulated in rapidly subsiding, non­
marine, fault-bounded basins with igneous activity along 
fault-lines (Ireland, Great Britain, Orcadian basin NE of 
Scotland in the North Sea, Norway). Frequent unconformities 
in these more than several thousand meters thick successions 
record phases of repeated tectonic activity. 

Since the early Carboniferous, the relief of the Caledonian 
fold belt was degraded to a large extent. Marine incursions 
reached far to the north into Ireland , Scotland and the Central 
North Sea. From those times onward, the sedimentation 
patterns on the Caledonian fold belt became comparable to 
those of the Belgo-Dutch Platform because of the similar 
relief conditions in both areas. Furthermore, the SW-NE 
trend of these basins revealed the Caledonian origin . 

The Cornwall-Rhenish basins formed a complex chain of 
several, as yet ill-defined, quickly subsiding epicontinental to 
open marine basins in between the Belgo-Dutch Platform to 
the north and the Cornubian-Armorican and Mid German 
Highs to the south. Rapid subsidence was marked by 
extremely thick siliciclastic deposits. Igneous activity occur­
red along several faultlines, e .g. in SW England and in the 
Rhenish Massif. Local shoals with a cover of shelf carbonates 
occurred since the Middle Devonian. The elastic sediments in 
these basins came from the north (Caledonian fold belt, 
Belgo-Dutch Platform) and from the south (Cornubian­
Armorican and Mid German Highs) . Palynological evidence 
illustrates that the Early Devonian deposits in the possibly 
allochthonous Ardennes were derived from various sources 
(e.g., Brabant Massif, Stavelot-Venn and Rocroi). A continu­
ous northward shift of the main basin axes and gradual 
incorporation of the southern borders of these basins into the 
Variscan belt, was presumably followed by eventual uplift and 
rapid denudation since the late Famennian. 

The Belgo-Dutch Platform, extending from northern 
France into NW Germany, is interpreted as a micro-craton. It 



was probably already consolidated in Pre-Cambrian (Cado­
mian?) times. At the latest during the Caledonian move­
ments, the area was broken up into a complex mosaic of tilted 
blocks with strong, partly en-echelon, WNW-ESE trending 
faults or faults-zones, which are crossed by generally weak, 
possibly undulating NE-SW directed lineations (Figs. 3 and 
4). The Belgo-Dutch Platform is marked by a relatively low­
grade Caledonian metamorphism (possibly of late Ordovician 
age as most isotopic age determinations indicate a main 
metamorphic event some 440-450 Ma ago; FROST ET AL..1981). 
Caledonian metamorphism and igneous (intrusive) activity 
may have been re~tricted to some of the WNW-ESE directed 
weakness zones. Variscan deformation was largely limited to 
repeated rejuvenation of upwarp and subsidence along exist­
ing fault-zones. Only along the southern borders of the Belgo­
Dutch Platform, which are now partly incorporated in e.g. the 
Dinant Nappe, Variscan folding and thrusting occurred. 

Repeated rejuvenation of these fault zones did not only 
take place during the Devono-Carboniferous, but also later. 
This is evident from the remarkable parallelism between, e.g. 
the Carboniferous and Jurassic-Early Cretaceous sedimenta­
tion patterns in the area north of the Brabant Massif (BLESS ET 

AL.1980). It may be of interest to observe that also SW-NE 
directed Caledonide faults in the main Caledonian fold belt 

Fig. 3 
Tentative diagrammatic reconstruction of the main Devono-Car­
boniferous structural elements in The Netherlands and neighbouring 
parts of Belgium and the Federal Republic of Germany. Highs are 
hatched, lows are shown in white. I = Texel-IJsselmeer High, 2 = 

Zandvoort High, 3 = Maasbommel High , 4 = Krefe ld High , 5 = 

Rhenish Massif. 
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Fig. 4 
Conceptual model of the main structural elements during the 
Devono-Carboniferous, showing asymmetrically tilted blocks and 
basin al areas (stippled). 

between Scotland and Norway were rejuvenated in late Juras­
sic/early Cretaceous times (JOHNSON & DINGWALL. 1981). 

Indications for a mild, late Caledonian (late Silurian) 
metamorphism in the Belgo-Dutch Platform are virtually 
absent, except for a weakness zone between the platform and 
the southern border of the Fenno-Scandian Shield (boreholes 
Flensburg and Westerland in northernmost part of Federal 
Republic of Germany; FROST ET AL .. 1981). However, the fre­
quent occurrence of relatively well-preserved acritarchs 
(reworked from late Silurian strata from the north) into the 
Lower Devonian (Gedinnian, Siegenian and Emsian) of Bel­
gium (vANGUESTA!NE, 1979; STEEMANS. 1981) suggests that at 
least part of the Silurian graptolite shales of the Belgo-Dutch 
Platform were practically not affected by Caledonian 
metamorphism. 

The sedimentary history of the Belgo-Dutch Platform dur­
ing Devono-Carboniferous times has been summarized in 
figure 5. This strongly idealized scheme is not representative 
for the complete range of depositional environments on the 
platform. Graben areas frequently contain more siliciclastic 
sediments, whereas the sequence on the highs may be rather 
incomplete. 

During the Early Devonian, the Belgo-Dutch Platform 
separated the non-marine (Old Red Sandstone) facies in the 
British-Norwegian Caledonian fold belt from the epiconti­
nental (perimarine to marine) setting in the Cornwall-Rhen­
ish basins. An infill of Early Devonian Old Red Sandstone 
sediments is likely for some of the grabens on this platform. 
Otherwise, erosion of Cam bro-Silurian deposits from at least 
the higher parts of the platform provided the bulk of the 
Lower Devonian in the Cornwall-Rhenish basins , particularly 
in the Ardennes and Rhenish Massif. 

During the transgressions of the Eifelian-Frasnian period, 
the Belgo-Dutch Platform was characterized by the occur­
rence of widespread carbonate deposition on shoals , whereas 
some of the WNW-ESE directed grabens may have been filled 
with siliciclastics derived from local highs or from the Caledo-
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Fig. 5 
Simplified sedimentary history of the Belgo-Dutch Platform during 
the Devono-Carboniferous. 

nian fold belt to the north. These incursions reached into the 
Central North Sea area , where Middle Devonian marine 
limestones were found in the Argyll borehole (DEEGAN & 
SCULL. 1977). Another series of transgressions started at the 
end of the Devonian ('Strunian' or 'Etroeungt') and reached 
their acme during the late Dinantian. These transgressions 
cover the Belgo-Dutch Platform as well as an important part 
of the then largely eroded Caledonian fold belt , where carbo­
nates were deposited on shoals. Paralic to non-marine envi­
ronments, locally with swamp vegetations , prevailed in north­
ern Great Britain and in the central to northern North Sea 
region . Dark marine limestones and clayey sediments 
accumulated in the more basinal areas. The mainly siliciclastic 
Late Carboniferous succession shows a progressive diminish­
ing of marine influence. The principal source area for the 
siliciclastics on the Belgo-Dutch Platform is seen in the Varis­
can belt to the south. This belt gradually extended northwards 
and eventually incorporated large parts of the former Corn­
wall-Rhenish basins. Sedimentation was essentially rhythmic. 
Typical Namurian rhythms consist of a thin marine shale at 
the base , passing through siltstone into non-marine sand­
stone. Westphalian rhythms or cyclothems show an ideal 
upward succession of seat earth-coal-( marine) shale-siltstone­
sandstone. Some of the marine shales in these Namurian and 
Westphalian rhythms have been recognised throughout NW 
Europe. Marine bands and coals are practically absent in the 
youngest Carboniferous (latest Westphalian and Stephanian) 
deposits , which are frequently red-coloured on the Belgo­
Dutch Platform . 

,_ -
Fig. 6 
Location of the London-Brabant Massif in relation to the Midi 
Overthrust and the outcropping Pre-Permian deposits of the Arden­
nes and Rhenish Massif. 

One of the best known portions of the Belgo-Dutch Plat­
form is the Brabant Massif and its surrounding areas (Fig. 6), 
where Palaeozoic rocks are known from outcrops (Ardennes, 
Rhenish Massif) or from relatively shallow depths in north­
western France, Belgium, the southern Netherlands and NW 
Germany. The geological history of this area is representative 
for the Belgo-Dutch Platform as a whole. 

Recent exploration efforts have focussed on, e.g., the 
extension of the allochthonous thrust-sheets south of the 
Brabant Massif (Dinant Nappes), the rapid lateral facies and 
thickness changes in the Devono-Dinantian carbonate 
deposits (e.g. in the Vise-Puth area east of the Brabant 
Massif) , and the Upper Carboniferous (Silesian) coal deposits 
to the north and northeast of the Brabant Massif. None of 
these projects is finished as yet. Therefore, this report is 
merely an interim inventory of the data obtained. 

DINANT NAPPES 

The northern front of the Variscan or Hercynian deformation 
in Belgium and adjacent parts of northern France and the 
Federal Republic of Germany is formed by a major thrust­
fault complex, called 'Faille du Midi' or 'Grande Faille' in 
northern France and southwestern Belgium, 'Charriage du 
Condroz' in central Belgium, and 'Faille eifelienne' or 
'Aachener Ueberschiebung' in the east (Fig. 7). For the sake 
of simplicity, this thrust-fault complex is called henceforth the 
Midi Overthrust. 

The Midi Overthrust and frontal imbrications separate the 
allochthonous deposits which are outcropping in the Dinant 
Synclinorium to the south from the (partly underlying) 
autochthonous rocks which are outcropping in the Namur 
Synclinorium to the north . These underlying autochthonous 
rocks may be much younger (e .g., Late Carboniferous) than 
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Location of the Midi Overthrust in northern France, Belgium and the Aachen area of the Federal Republic of Germany. 

the immediately overlying allochthonous deposits (e.g., Early 
Devonian) as observed in coal-mines and boreholes. 

As far back as 1913, FOURMARIER suggested that the 
autochthonous coal-bearing Upper Carboniferous of the 
Namur Synclinorium might extend southwards below the 
Dinant Synclinorium into at least the Dinant region (Fig. 8). 
This would mean that in fact the Dinant Syncliriorium might 
be a large-scale tectonic nappe structure. This idea seems to 
have been abandoned or neglected by later authors, but since 
1963 this working hypothesis has been revived because of the 
results of several seismic surveys and boreholes . 

Tectonic nappes occur in many places of the external zones 
of the Variscan belt in Europe, although their size is less 
spectacular than that of the Alpine thrust-sheets. One of the 
first attempts to investigate the southward extension of the 
Midi Overthrust was made by the Belgian Geological Survey 
in 1953 at Wepion, south of the city of Namur ( o RAUUCH. 

1961). In 1963, a seismic survey by a consortium of oil 

companies demonstrated the continuation of the Dinantian 
and Eifelian-Frasnian carbonates below the Midi Overthrust 
over a distance of some 40 km to the south in northern France. 
This distance is a minimum , since it was controlled by the 
length of the seismic lines. Subsequently, the seismic interpre­
tation was confirmed by the J eumont borehole (CLEMENT. 

1963), where not only coal-bearing Late Carboniferous and 
Dinantian but alsoEifelian-Frasnian carbonates occur below 
the overlying Lower Devonian (Fig. 9) . Lateron, a seismic 
reflector, presumably representing the Midi Overthrust, was 
detected in the Condroz-Famenne region of southern Bel­
gium by several seismic surveys (Shell in 1965, Belgian 
Geological Survey in 1976-1978) (BLESS ET AL 1977b ) . 
Recently, a similar reflector below the Cam bro-Ordovician 
rocks of the Stavelot-Venn Massif, southeast of Aachen in the 
Federal Republic of Germany, was recognized by MEISSNER ET 

AL. (1981) . 
These investigations suggest a minimum areal extension of 
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Fig. 8 
Possible extension of autochthonous coal-bearing Upper Carbonife­
rous strata and suggested mi11imum extension of Midi Overthrust 
according to Fourmarier (1913). 
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Seismic profile 415 through Jeumont borehole (northern France; for 
location see figure 7), showing diffractions above the Midi Overthrust 
(MO) and strong reflectors representing the top of the Dinantian and 
the top of the Frasnian carbonates below the thrust plane (after 
Clement , 1963). 

Thrust - folded 
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Fig. 10 
Cartoon showing the proven extension of the Dinant Nappes. 

the Midi Overthrust of 175 x 40 km (Fig. 10), but it is believed 
that this overthrust extended southwards far beyond the area 
studied thus far. 

One fascinating problem is that of the nature and age of the 
rocks immediately below the Midi Overthrust. Those immedi­
ately above the thrust plane consist of thrust-faulted and 
folded Lower Devonian to Cambrian. Those below the thrust 
plane seem to be approximately flat-lying but affected by 
block-faulting and large updoming structures of unknown 
origin. These latter features may have deformed the Midi 
Overthrust and the overlying Dinant Nappes as has been 
observed in the Famenne region. The age of the youngest 
deposits below the thrust plane is dependant of the displace­
ment along the same. 

FOVRMARIER (1913) already speculated on the possibility that 
Upper Carboniferous below the Midi Overthrust might occur 
south of Dinant, i.e . at a distance of some 20-25 km south of 
the outcrop of this thrust. However, it could equally be that 
large parts of the Dinant Nappes rest directly upon Cambro­
Silurian or even Precambrian basement. This problem may 
(partly) be resolved by deep boreholes. In 1980, the Belgian 
Geological Survey had started a deep boring in the Famenne 
region at Porcheresse-Havelange (Fig. 11), where the pre­
sumed Midi Overthrust has been traced by a seismic survey at 
a depth of about 1.6 seconds (about 4650 m). At the end of 
June , 1982, this borehole reached a depth of 3150 m, where 
Lower Devonian reddish sandstones and shales occurred. 
Probably even more challenging is the proposal by WALTER 

(1982) for a deep test hole penetrating the Cambro-Ordovi­
cian of the Stavelot-Venn Massif, southeast of Aachen, in the 
Federal Republic of Germany, where a seismic survey 
detected a flat-lying reflector - presumably representing the 

autochthonous deposits 
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Generalised structural profile through the Havelange borehole showing thrust-folded allochthonous rocks in the Dinan! Nappes and frontal 
imbrications, as well as presumed existence of (coal-bearing?) Silesian deposits in the autochthonous sequence below the Midi Overthrust. For 
location of Havelange borehole see figure 7 (section slightly modified after Graulich, 1980). 

Midi Overthrust - at a depth of 1.2 seconds (about 3-4 km) . 
Several working models were suggested which present 
alternative solutions for the possible age of the rocks below 
this seismic discontinuity surface . 

Whatever the outcome of the above investigations, there is 
little doubt that the Dinant Na pp es show all the characteristics 
of typical thin-skinned fold-and-thrust belts. Nearly always , 
such nappe structures are broken up into several smaller, but 
interrelated sheets (see , also BLESS ET AL 1977a). Therefore, 
the term Dinant Nappes is preferred over the term Dinant 
Nappe. 

In thin-skinned, fold-and-thrust belts a wedge-shaped form 
of the deposits before the deformation is common and is more 
or less preserved in the eventual fold-and-thrust belt (CHAPPLE. 
1978) . The thickest part of the wedge is found at the back end 
from where the thrust originated, whereas the frontal portions 
are much thinner. These differences in thickness of the origi­
nal sedimentary wedge are enhanced by structural shortening 
during the folding and thrusting process. This strong shorten­
ing of the wedge explains how the front may only have been 
moved over a few (tens) of kilometers, whereas at the same 
time the rear end has travelled some 100-200 km. 

VISE-PUTH STRUCTURE 

Multi-disciplinary, international co-operation since 1976 
resulted in several working models serving as a basis for the 
hydrocarbon plays in the Pre-Permian rocks on the Belgo­
Dutch Platform. One model postulates the existence of a 
small basin , east of the Brabant Massif, in the Vise-Puth area 
(Fig. 12) with a relatively thick Devono-Dinantian sequence 
with possibly intercalated evaporites. This hypothesis has 
been tested by a gravity and magnetic survey in 1979 and two 
years later by two shallow boreholes (Heugem-1/la and Kas­
tanjelaan-2) near Maastricht. 

The Pre-Permian surface in the Maastricht area has long 
been enigmatic. The only relevant borehole in that area 
(Kastanjelaan-1) had been drilled in 1929. It penetrated Pre­
Permian rocks at 203 m depth. However , their age was 
disputed by many geologists, who claimed Cambra-Silurian 
(e .g., PATIJN.1963) , Dinantian (e.g., TESCH.1924) or Late Car­
boniferous (e .g., LEGRAND. 1968). Finally, foraminifera in the 
silicified limestone sequence between 203 and 330 m proved a 
late Dinantian (Visean) age (BLESS ET AL 1976). 

Another uncertainty was the eastern extension of the 
Brabant Massif. Whatever the suggested age of the Pre­
Permian surface below Maastricht, all the available informa­
tion seemed to indicate the presence of a gradual eastward 
plunging nose of Cambra-Silurian rocks with Devono-Car­
boniferous deposits along its northern and southern flanks in 
which coal had been mined in South Limburg and the Liege 

Fig. 12 
Pre-Permian surface around Maastricht with uplifted Dinantian ( = 

Vise-Puth Structure) . 1 = Westphalian C-D ; 2 = Westphalian B; 3 = 
Westphalian A; 4 = Namurian; 5 = Devono-Dinantian ; 6 = Cambro­
Silurian. 
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coalfields, respectively. However, the position of this sup­
posed spur in the subsurface coincides with a negative Bou­
guer gravity anomaly which might contradict its existence. 
This fact was even more surprising since a 353 m borehole 
(Hermalle-sous-Argenteau), some 15 km south ofMaastricht, 
had discovered Cambra-Silurian rocks at only 338 m depth at 
the position of a gravity high (KrMPE ET AL..1978). 

This contradictory evidence was studied in 1979 by a 
magnetic and gravity study of the area by the joint geological 
surveys of Belgium, The Netherlands and the Federal Repub­
lic of Germany in 1979 (BLESS ET AL.. 1980), which confirmed 
the presence of the gravity low near Maastricht (Fig. 13). It 
was concluded that the Devono-Dinantian deposits below 
Maastricht might be much thicker than those known in the 
Hermalle-sous-Argenteau borehole (Fig. 14). Moreover, it 
was suggested that evaporites might be intercalated in such a 

Fig. 13 
Residual gravity map of South Limburg (from Bless et al., 1980). 
Values in mgal. The presence of the gravity low southeast of Maas­
tricht , and of the gravity high at Hermalle-sous-Argenteau has been 
confirmed (see figure 14). 

v Is E MAASTRICHT 

top Dina.ntian accord ing to outcrops and boreholes 

Fig. 14 
Schematic working model of cross-section of Vise-Puth Structure, 
based on geological and geophysical interpretation (from Bless et al. , 
1980) . 

thick Devono-Dinantian rock sequence (BLESS ET AL.. 1980, 
1980a). 

In 1981, these ideas were confirmed by two 500 m holes 
'(Kastanjelaan-2 and Heugem-1/la) around Maastricht (BLESS 
ET AL..1981a). These holes proved the existence of a very thick 
Devono-Dinantian succession below Maastricht, presumably 
more complete than the one observed in Hermalle-sous­
Argenteau (Figs. 15 and 16) . Also, some thin (up to 3 cm 
thick) lenses of anhydrite and calcite pseudomorphs after 
anhydrite have been recognized in the Middle Visean carbo­
nates of the Heugem borehole. 

The investigations on the Vise-Puth structure have left 
many problems unsolved: 
- The total thickness of the Devono-Dinantian deposits 

below Maastricht is still unknown. Data available suggest 
that this area was subjected to rapid downwarp during this 
timespan. In a later phase, however, uplift must have taken 
place as can be deduced from the present Pre-Permian 
surface (Fig. 12). The age of this inversion has still to be 
determined. 

- The possible presence of rock salt at the position of the 
gravity low southeast of Maastricht has been suggested, but 
needs to be confirmed by future drilling. 

- The carbonates immediately below the present Pre-Per­
mian surface have been affected by severe leaching and 
silicification processes (GOKDAG. 1982). Presumably, these 
processes took place after the Carboniferous and before the 
Late Cretaceous, since reworked fragments of silicified 
Dinantian carbonates occur in the overlying Upper Cre­
taceous. 
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Schematic cross-section between boreholes Hermalle-sous-Argen­
teau, Heugem and Kastanjelaan , compared with residual gravity 
curve. Note the strong resemblance with the working model of figure 
14. 



Kasta nje laan-2 

TD 500 m 

Namurian 

Dinanti an 
(VJ) 

TD 523 m 

Fig. 16 

Heuge m -1/ 1a Hout hem (00 10s) 

CR ETA 

0 

Rmax _ 

5.3% ... i:. 
u 

5.1 % A.:; 

CEO US 

Di nant i an 
(VJ) 

- Dinantian 
5. 0% "' (V2) 

TD 323 m 

Namur i an 

A BreCcia 

/\ (Calcitized) anhydrite 

CT Limestone 

ll Dolomite 

--- Cl ayey-s ilty beds 

Sandy-s i I t y beds 

v Volcanics 

Di nant i an 
(VJ?) 

TO 688 m 

Boreholes in the Dinantian rocks within and around the Vise-Puth 
Structure . Note the silicified top of the Dinantian carbonate sequence 
in boreholes where the Namurian deposits were eroded away before . 
deposition of the Upper Cretaceous. Also note the high rank of 
coalification measured in the holes Kastanjelaan , Heugem and 
Houthem. 

- The suggestion that the Devono-Dinantian rocks below 
Maastricht were deeply buried below an extremely thick 
cover of Upper Carboniferous cannot be confirmed. The 
thickness of the Upper Carboniferous can be estimated at 
approx. 2000-3000m from the deposits now occurring in the 
Liege and Sittard areas and from palaeogeographic consid­
erations. However, such an overburden does not corres­
pond to the very high rank of coalification (vitrinite reflect­
ance values between 5 and 7% Rmax in the boreholes 
Heugem and Kastanjelaan; woLF. 1982). As the Vise-Puth 
area corresponds today to a temperature low (geothermal 
gradient about 2.5°/100 m) , it is suggested that the high 
reflectance values have been caused by a relatively short­
lived heat-flow. The presence of a gravity low in this area 
seems to exclude an intrusive magmatic body at relatively 
shallow depth , but the heat flow could have been related to 
the inversion movements which affected this area. 
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- An unsolved problem is the extension of the Vise-Puth 
Basin to the north . Comparison with the Dinantian carbo­
nate deposits on the northern flanks of the Wales-London 
Massif in Great Britain suggests the , yet untested possibility 
of a basin with a predominance of clays or dark limestones 
( calcilutites) in the central portions of the former Campine­
Brabant Basin. 

Rapid changes in thickness and facies of Devonian and 
Dinantian deposits can be postulated for the Vise-Puth area , 
as they are also known to occur elsewhere in northern 
Europe. A spectacular example is shown by the comparison of 
the boreholes Jeumont and St.-Ghislain (Fig. 17). In the thick 
Dinantian sequence of St.-Ghislain several massive evaporite 
intercalations (anhydrite and subordinate gypsum) are pre­
sent, with a total thickness of almost 900 m. This certainly 
demonstrates a more varied depositional setting than the 
often cited but too simple one with the Dinantian only sub­
divided into Carboniferous limestone (or 'Kohlenkalk') and 
Kulm. 

Rock salt, supposedly occurring southeast of Maastricht , 
has not yet been recognized. However , the presence of thick 
rock salt sequences in the Dinantian of Nova Scotia (SE 
Canada; HACQUEBARD. 1972) suggests that these may occur as 
well in northern Europe, as these two areas belonged to the 
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same sedimentation belt during the Dinantian . Restricted 
environments with evaporite deposition have also been 
described from the Devonian of northern Europe. Anhydrite 
and gypsum have been discovered in the North Sea (Argyll 
borehole: DEEGAN & scuLL.1977), Belgium (Tournai borehole: 
VAN TASSEL. 1961; Leuze borehole: LEGRAND. 1981; Soumagne 
borehole: GRAULICH. 1977; Wepion borehole: DREESEN & 
THOREZ. 1982), France (Normandy: PONCET. 1967; Annappes 
borehole: BLESS ET AL.1980b), Poland (DADLEZ, 1978) and the 
Baltic region (soKORIN ET AL. , 1981). It could be worthwhile to 
test the possible occurrence of such restricted environments 
also on the northern flanks of the Brabant Massif in Devonian 
times. 

UPPER CARBONIFEROUS COAL DEPOSITS 

Since 1970, there has been a renewed exploration interest for 
coal in the Upper Carboniferous basins northeast of the 
Brabant Massif (Fig. 18) . It started in the German Ruhr coal 
mining district, where up to the end of 1981 , some 350 
boreholes were drilled with a total length of over 400 000 m 
(average depth about 1200 m) . This campaign also included 
the shooting of some 1200 km of seismic profiles as well as 185 
km2 of three-dimensional seismic. These efforts, and a 
detailed revision of colliery data, yielded a completely new 
structural model for the Carboniferous rocks in this area 
(BORNEMANN 1980; DROZDZEWSKI, 1980; KAULLFUSS, 1980; KUNZ. 
1980; WREDE. 1980). 

In 1979, the Kempense Steenkoolmijnen and the Belgian 
Geological Survey started investigations in the northeastern 
part of the Belgian Cam pine coal-mining area , where up to the 
end of 1981 about 84 km of seismic profiles had been shot, 
which were complemented with fifteen boreholes. Renewed 
exploration for coal in The Netherlands started only at the end 
of 1981 with a seismic survey in South Limburg, north of the 
former (in 1974 completely abandoned) coal-mining area. 
Several 1000-1500 m holes will be drilled from 1983 onward. 
The Geological Survey of the Netherlands proposes to extend 
the search for coal in The Netherlands to northern Limburg 
and to the area around the Gelria consession (BLESS & DE 
VOOGD.1980; BLESS. 1981). 

Seismic and borehole exploration of the coal-bearing 
Upper Carboniferous commonly consists of two phases. The 
first one is a regional survey that serves to understand the 
main geological features in the subsurface as well as the 
regional trends in number and thickness of coal seams and 
coal-bearing strata. The need for such a regional picture is 
demonstrated by the variations in the Upper Westphalian A 
successions between northeastern Belgium (Campine) and 
the Ruhr district in the Federal Republic of Germany (Fig. 
19). The second, more detailed stage of reconnaissance con­
sists of a dense grid of closely spaced seismic lines and 
boreholes. This phase should reveal the nature and size of 
small tectonic units as well as the local variations in thickness 

1 A 

~AMSTEROAM 

lbb&nbUm~ II 
II 

50 km 

Ii 11 I l 1 · 
~9RUSSELS 

Fig. 18 
Coal-bearing Upper Carboniferous deposits at less than 1000 m below 
the surface in Belgium, The Netherlands and the Federal Republic of 
Germany. 1 =Coal measures outcrop and subcrop with less than 1000 
m overburden; 2 = Coal mining district. 

and other properties of coal seams and coal-bearing rocks . 
The initial phase of coal exploration by the Belgian Geolog­

ical Survey in the Campine region was confined to the 
Neeroeteren-Rotem area, north of the coal mining concession 
of the Kempense Steenkoolmijnen. Only one borehole (No. 
146, Neerglabbeek) was drilled, but it yielded a wealth of 
information , showing, for example, the presence of no less 
than 13 coal seams with a minimum thickness of one meter 
(maximum thickness more than 3 m) within the 627 m se­
quence of Upper Westphalian C and Lower Westphalian D 
(DUSAR& HOULLEBERGHs.1981). Probably even more important 
is the presence of an almost 300 m thick sequence of the so-



Fig. 20 
Average sandstone percentages in Upper Westphalian B, Lower and 
Upper Westphalian C, and Lower and Upper Westphalian D in 
boreholes Hellevoetsluis (Hs), Rijsbergen (Rb), Neerglabbeek (Ng), 
Tubbergen-8 (Tu), Nord-Deutschland-8 (ND), lbbenbiiren (lb) and 
Lippermulde (Lm). The stippled areas indicate the present distribu­
tion of Westphalian C-D deposits in northern Belgium, The Nether­
lands and northwestern Germany. 

called Neeroeteren Sandstones in the Lower Westphalian D 
(between 730 and 1060 m). This sequence consists of a 
number of up to 65 m thick coarse-grained sandstone beds 
which are separated by silty shales and coal seams. The white­
grey, feldspar-rich sandstones show a relatively high porosity 
(average porosity 18% ), notwithstanding the frequent occur­
rence of diagenetic vermicular kaolinite. However, the per­
meability of these sandstones is relatively low (usually below 
SO mD). The porosity values in the Neerglabbeek borehole 
match those observed for the Neeroeteren Sandstones in 
another borehole (No. 113), with a porosity of 18.7% (RENIER, 

1945). This means that the Neeroeteren Sandstones represent 
a potential reservoir for hydrocarbons. It is expected that they 
extend to the northeast below the Roer Valley Graben or the 
Central Netherlands Graben, whereas a change towards more 
clay/silt-dominated deposits has been observed in western 
directions (boreholes Rijsbergen-1 and Hellevoetsluis; Fig. 
20, VAN WIJHE & BLESS, 1974). 
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