
Hennebert, 1980 ; Vieslet, 1980 ; Jacobs et al., 1982 
Hance, 1982 ; Hance, 1985 ; Swennen, 1986). A 

subtidal sedimentation which evolved to a more 
restricted sedimentation during the Early 
Moliniacian has also been recognized north of the 
London-Brabant Massif (Muchez, 1988). 

An important regression is known near the top of 
the foraminifer subzone Cf4a, south of the 
London-Brabant Massif (Conil et al., 1967, 
Swennen, 1986). At the top of the Salet Formation 
("V lb") an emersion phase occurred (Conil & 
Naum, 1976). Several shallowing upward cycles 
characterize the Terwagne Formation in the 
Namur-Dinant Basin (Hance, 1982 ; Macs et al., 
1989). Regressive trends also occur in the upper 
part of the Lower Moliniacian strata of the 
Campine-Brabant Basin (Muchez, 1988). At the 
top they arc characterized by supratidal dolocretes 
(Muchez & Viaene, 1987). 

In spite of these similarities an important difference 
in the sedimentation pattern is present. The devel-
opment of evaporites, in the upper part of the 
Lower Moliniacian strata south of the London- 
Brabant Massif (Swennen et al., 1981 ; Jacobs et 
al., 1982 Groessens et al., 1982 ; Pods & Préat, 
1983 ; Swennen & Viaene, 1986), has not been re-
cognized in the western part of the Campine-
Brabant Basin. 

During the Late Moliniacian, grain-supported 
sediments have been deposited south of the 
London-Brabant Massif (Monty, 1964 ; Rance, 
1985). The Early Moliniacian topography, was 
mainly determined by the development of the 
Waulsortian buildups, has been leveled during the 
Late Moliniacian (Conil et al., 1981). However, 
lateral changes in the facies still existed (Conil & 
Naum, 1976). A uniform sedimentation with lat-
eral facies changes also characterized the Campine-
Brabant Basin during the Late Moliniacian 
(Muchez et al., 1987a). 

2.2. Livian 

The lower part of the Livian contains rhythmic 
deposited sediments (Michot et al., 1963 ; Conil et 
al., 1967 . 1-Ioyez, 1971). This rhythmic facies oc-
curs from Aachen to southwest England (Paproth 
et al., 1983). A cycle starts with open marine 
sediments and ends with stromatolites (Conil et 
al., 1967, 1981). Evaporites can also occur at the 
top of such cycle (Hennebert & Hance, 1980). 

In the upper part of the Livian strata thick 
evaporites have been recognized in the Namur 
Basin (Groessens et al., 1982 ; Rouchy et al., 1984, 
1986). The "Grande Brèche" is another typical 
feature of the Livian south of the London-Brabant 
Basin. The genesis of this breccia has been a sub-
ject of much debate. de Dorlodot (1908). Brien 
(1911), Kaisin (1942) and Bourguignon (1951) 
suggested a marine sedimentary origin. In 1972,  

Pirlet concluded that the "Grande Brèche" had a 
dynamic origin, possibly favoured by the presence 
of evaporites. Recently, Mamet et al. (1986) and 
Rouchy et al. (1986) suggested an evaporitic col-
lapse origin. This interpretation is now accepted 
by many scientists. Uniform, rhythmic sediments, 
thick evaporites and evaporitic collapse breccia do 
not occur in the Livian strata of the Campine-
Brabant Basin (Muchez, 1988). Breccias have been 
recognized at the top of the Livian. However, they 
arc thin. have a sedimentary origin and are related 
to tectonic movements (Muchez et al., 1987a). 

2.3. Warnantian 

South of the London-Brabant Massif, 
sedimentation took place on a broad, shallow shelf. 
Pirlet (1968) suggested the existence of a 
barriere± 100 km south of the London-Brabant 
Massif. According to this author, epeirogenic 
movements caused the closure of the shelf from the 
open sea. These movements were cyclic (1'irlet, 
1963). One cycle is characterized by an increase in 
salinity, by a decrease of the oxygen content of the 
water and by a decrease of the wave activity (Pirlet, 
1963, 1968). In the Lower Warnantian strata of the 
Campine-Brabant Basin, cycles have also been re-
cogtized. The lithofacies in the upper unit of such 
a cycle also has been formed in a restricted envi-
ronment. 

In spite of this similarity, several differences exist 
between the basins south and north of the 
London-Brabant Massif 

11 	the shelf south of the London-Brabant Massif 
is much more extensive ; 

1{ 	large cryptalgal reef mounds are present in the 
Campine-Brabant Basin (Muchez &. Peeters, 
1986 ; Muchez et al., 1987b). However, such 
reef mounds have not been recognized in the 
Warnantian of the Namur-Dinant Basin ; 

la 	the differences in the total thickness of the 
Warnantian in the Namur-Dinant Basin 
(Pirlet, 1968) are not due to the increase of the 
thickness of one cycle, but are the result of 
erosion. In the Campine-Brabant Basin, dif-
ferences in the thickness of the Warnantian are 
due to differential subsidence (Muchez et al., 
1987a). A different setting has already been 
recognized by Kimpe et al. (1978). 

Bouckaert et al. (1961), Graulich (1963) and 
Bouckaert & Higgins (1963) concluded that a 
biostratigraphical hiatus existed between the Visean 
and the Namurian. The continental phase, which 
was associated with this hiatus, led to the 
karstilication of the Visean limestones north and 
south of the London-Brabant Massif (Calembert 
& Van Leckwijck, 1941 ; Austin et al., 1974 ; 
Vandenberghe et al., 1986 ; Schiltz, 1987 ; Dreesen 
et al., 1987). 
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K 
(PPm) 

Mg 	Sr 
(%) (PPm) 

Lower Moliniacian of the Campine-Brabant Basin 

Na Zn 
(PPm) (PPm) 

c Mn C 
(PPm) (PPm) (%) 

Stage, basin and boreholes 

0.76 
0.37 
0.12 
0.20 

Booischot (n = 21) 
Kessel 	(n = 24) 
I-Ialen 	(n= 11) 
Turnhout (n = 52) 

Moliniacian 

322 173 18 3658 505 0.15 25.3 593 
193 167 31 7334 1487 0.11 27.6 1075 
176 52 4 157 184 0.02 0.6 11 
204 87 6 75 59 0.03 1.2 17 

Namur Basin 
Vesder Basin 
Dinant Basin 

0.4 	323 
0.3 	364 

305  

82 	63 	662 	120 	0.08 	152 
107 62 847 155 0.10 4.9 158 
90 	9 	- 	- 	0.09 

Table I. 	: Concentrations of geochemical variables in Moliniacian strata in Belgium (means). 
- : no data available 
IR : insoluble residue 
(after Van Orsmael, 1982 and Muchez, 1988). 

Stage South of the London-Brabant Massif North of the London-Brabant Massif 

Moliniacian - Subtidal -speritidal and restricted 
sedimentation during the Early 
Moliniacian 
- Paleosols at the dop of regressive cy- 
cles in the upper part of mthe Lower 
Molinician 
- Uniform sedimentation with lateral 
changes during the Late Molinician 
- Important development of evaporites 
- Mainly reflux dolomites 
- Dispersion of siliciclastic sediments 
over the shelf 

- Subtidal -4  peritidal and restricted 
sedimentation during the Early 
Moliniacian 
- Paleosols at the top of regressive cy-
des in the upper part of the Lower 
Moliniacian 
- Uniform sedimentation with lateral 
changes during the Late Moliniacian 
- No evaporites 
- Mainly mixing-zone dolomites 
- Concentration of siliciclastic 
sediments near the continent 

Livian - Rhytmic deposited sediments 
- Evaporitic collapse breccia 
- Thick evaporites 

- No cycles 
- Sedimentary breccia 
- No evaporites 

Warnantian - Rhytmic deposited sediments 
- Hiatus at the top of the Visean 
- Broad shallow shelf ( 100 km) 
- Absence of large cryptalgal reef 
mounds 
- Difference in thickness of strata due 
to erosion 

- Rhythmic deposited sediments 
- Hiatus at the top of the Visean 
- Narrow shallow shelf (30-40 kin) 
- Large cryptalgal reef mounds present 

- Difference in thickness of strata due 
to differential subsidence 

Table 2. : Summary of features (similarities and differences) of the Visean north and south of the 
Brabant Massif 

London- 

3. DIAGENESIS 

The diagenesis of the Visean strata south of the 
London-Brabant Massif has not been extensively 
studied. The only detailed investigations are from 
Swennen (1986), Swennen & Viaene (1984) and 
Van der Poel (1987). Swennen & Viaene (1984) 
and Swennen (1986) recognized five dolomite 
types in the Vesder Basin. The most important 
type is a xenotopic to hypidiotopic dolomite, 
which formed through the circulation of 
hypersaline fluida in the subsurface (reflux 
dolomitisation). Dolomitisation of Lower Visean 
strata in the Campine-Brabant Basin also oc-
curred. However, the dolomites formed in the 
mixing-zone of seawater and meteoric water 
(Muchez, 1988). 

4. LITHOGEO CHEMISTRY 

Table 1 summarizes some geochemical data of the 
Lower Visean strata of the Campine-Brabant 
Basin and of the Namur, Dinant and Vesder 
Basin. From this table we can conclude that : 

la 	the concentration of iron, organic carbon, 
insoluble residue and potassium in the 
Namur and Vesder Basin is higher than in 
the boreholes of Halen and Turnhout and 
lower than in the boreholes of Booischot and 
Kessel. The Namur and Vesder Basin were 
situated near the London-Brabant Massif 
(Bless et al., 1980) and were subjected to the 
supply of siliciclastic sediments. The low 
insoluble residue content of the limestones in 
the boreholes of Halen and Turnhout in 
contrast with the high content in the 
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boreholes of Booischot and Kessel is proba-
bly related to the block-faulted character of 
the Campine-Brabant Basin. The margin 
north of the London-Brabant Massif could 
be much steeper than in the south providing 
a higher siliciclastic supply. 1-Iowever, when 
the blocks of the Campine-Brabant Basin 
were tilted in the direction of the Massif, the 
siliciclastic sediments were trapped and were 
not dispersed over large areas ; 

D the strontium concentration in the Vesder 
Basin is high. This can be due to the pre-
cipitation of aragonite in an evaporitic envi-
ronment (Swennen, 1984) ; 

D the zinc content in the Vesder and Namur 
Basin is much higher than in the Dinant and 
Campine-Brabant Basin. This is in agree-
ment with the conclusion of Swennen (1986) 
that the Namur and Vesder Basin are 
metallogenic provinces. 

5. DISCUSSION 

The general features of the Visean north and 
south of the London-Brabant Massif are sum-
marized in table 2. From the comparison im-
portant similarities are obvious 

1 	the regressive trends and the development of 
paleosols in the upper part of the Early 
Moliniacian (Conil, 1964 ; Bless et al., 1976 
; Muchez, 1988 ; Macs et al., 1989) ; 

D the rhythmic deposited sediments in the 
Warnantian ; 

U the hiatus at the top of the Visean. 

These phenomena can be explained by processes 
which occur over large distances, such as world- 
wide sea level fluctuations (Conil & Lys, 1977) 
and large scale tectonics. Worldwide sea level 
fluctuations have been recognized at the top of 
the Early Moliniacian and at the end of the 
Visean (Ross & Ross, 1985). 

In spite of the similarities, several differences in 
the sedimentology, diagenesis and geochemistry 
are present (table 2). These differences can be 
explained by a different tectonical setting, 

The Visean strata north of the London-Brabant 
Massif have been deposited in a block-faulted 
structural framework (Grayson Sr. Oldham, 1987 

Muchez et al., 1987a). The initial position of 
the basins was controlled by paleo-plate influ-
ences ; chiefly by the location of the Caledonide 
granitoid plutons (Leeder, 1982). The driving 
mechanism for their subsidence came from the 
Ilercynian plate margin to the south. 

The position and the subsidence of the basins 
south of the London-Brabant Massif were caused 
mainly by Hercynian plate margin processes 
(Leeder, 1976, 1982). Back-arc extension domi-
nated the Dinantian evolution of the Cornwall- 

Rhenish-East Sudetic basins (Ziegler, 1984). 
According to Paproth (1987), the Dinant 
synclinorium belonged to the foreland-plate of the 
mid-European Variscan tectogen. In her model, 
the present Ardenne area was characterized by 
important horizontal movements. 
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