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Sequential pattern Sections 

BD-7, (CD-19), HF-1, (HF-4), ((KF-2A)), ((KF-2B)), 
KF-2C, IG-1, HF-3, HG-7; 
(CD-12), IG-19, JG-1, IH-1. 

2 CD-1, CD-20, ((HF-4)), ((KF-2D)), ((KF-2E)), ((KG-3)), 
((KG-4)), ((CD-22A)), CD-22B, CD-22C, CD-22D, IF-17, 
IF-18, KF-2F. 

3 CD-22E, (CD-22F), CD-22G, (0-7.8 m). 

4 ((CD-2)), (ED-2A), ED-2B, IF-9. 

5 ((CB-7))?, ((CB-8))?, (CC-1)?, (HC-8), (HC-23D, E and 
G), JD-1(30.3-40 m) 
JD-1(40-42 m, S0-57 m), JD-3(0-1 m), JD-3(3-13 m), 
JD-2(34.9-23.9 m), JD-6, ID-1+2(16.7-25.3 m). 

6 (FC-8), HC-1, HD-1, HD-4, ID-21, JD-2(23.9-3.4 m), 
JD-3(1.4-7.4 m), JD-4, JD-5, IE-3, IE-7+9, ((HH-6A)), 
HH-6D. 
HC-2SA, FD-1, (FD-6), HD-3, ID-1+2(5.2-13 m), ID-6, 
ID-9, JD-1(0-11.4 m), JD-1.(18.4-25.9 m), IE-1, IE-2, 
IE-12, JE-1, JE-2, JE-3 

7 (FC-6), (FC-7), GC-4, (HC-7), HC-10, (HC-23B), 
(HC-25C), ((HC-25B)), CD-22G(7.8-15.8 m); ID-2(0-5.9 m 
and 13-16 m), JD-1(11.4-18.4 m), JD-1(25.9-30.3 m), 
JD-2(3.4-0 m). 

8 GH-3, GH-9. 

9 (GC-7), (GC-8), (GC-9), GC-11, GC-4, (DD-10), 
((DD-12)), DD-13, DD-14, DD-15, ((ED-6)), (ED-12), 
((ED-13)), (ED-14), ED-17, ED-18, ((ED-21)). 

10 CD-2, CD-3, CD-34, CD-35, IF-11, IF-13, IF-14, IF-15, 
JF-1, JF-2, JF-3, JF-4, JF-5, JF-7, JF-12, IG-7, IG-9, 
IG-10?, IG-13, IG-14, JG-3, JG-4, HG-1, HG-19?, KG-9, 
KG-10, LG-7. 

Tabel of the different sections according to their sequential pattern. One 
section (EI-12) shows no rhytmicity at all, and cannot be classified in 
this list. (Between brackets : 10-19 sequences; double brackets : <10 se­
quences). 

2.5. Construction of the lithostratigraphical column. 

The relations between the different sections is established by 
four methods. 

2.5.1. ~~E2~2~~g~~~£~~ : Sections from different places can show completely 
identical successions of sequences in their lithology, their sedimento­
logy, and their thickness etc. We found this case in 18 sections which 
were a few hundred meters to 2.5 km distant from each other, with thick­
nesses of 2 to 25 m (fig. 8) and about 20 to 125 sequences. The diffe­
rences in total thickness between two of these sections is 1-5% and 
within the error of measurements. Most sequences have comparable thick­
nesses; only in a few cases (2%) were differences in thickness of up to 
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40% found. 

The probability that these comparable successions were built up in 
exactly the same way but in different periods is very small. Therefore 
it can be accepted that these identical successions represent chronose­
quences, where every sequence forms a chronohorizon and was deposited du­
ring a very limited timespan (several hours) by the turbidity current 
spreading out over a large area. Fig. 8 shows the stratigraphical logs of 
all sections where identical successions or chronosequences were observed. 

2.5.2. Geometric correlations ; The relative position of different sections 
in adj;~~~t-~~t~r~ps-(;-f~w meters apart) can be estimated by geometric 
measurements in the field, e.g. in a roadcut where between two outcrops 
no observations are possible due to soil cover, vegetation, buildings etc. 
Sources of error can be little faults with a displacement in the order of 
a few decimeters or meters, and incorrect geometric measurements or esti­
mations. When done with caution, no significant errors will occur with 
this method. In the cases where major faults (10 m, 100 m or more of dis­
placement) do occur between outcrops, they are always accompanied by mi­
nor 11satelite11 faults located in the outcrops. Folds are another possible 
source of error. However, sharp angular folds have never been observed in 
the Mehaigne area and are not likely to exist. Those observed are always 
very gentle and with a few dip and strike measurements one can easily lo­
cate them. Hence the method, if carefully used, leads to accurate corre­
lations of adjacent sections with possible errors in the order of maximum 
of a few meters. 

2.5.3. ~~E~~E-~~~2-2E-~!2!!~£!fy~_!f!h212Bf~2 : Two kinds of marker beds are 
particularly useful for stratigraphic correlation in the Mehaigne area. 
There is the volcano-sedimentary layer of Pitet with a thickness of about 
23 m for the coarse-grained part, and some 5 m for the very fine grained 
upper part, called the "slate of Bois Cornet". The Pitet layer represents 
a single event. It is easily recognized in outcrops or on the surface of 
the fields because of the presence of larger rock fragments, and also in 
the geomorphology. This hard layer is more resistant to erosion than the 
normal slates and marked by narrow valley cuts. Fig. 8 lists all the out­
crops belonging to this marker bed. Its mapping gives us a first idea of 
the fold structures of the area Which clearly shows the fold axes slightly 
inclined to the WSW. 

In some levels several thick Tde sequences occur which are very hard 
and massive and show a reticular matrix, especially under the microscope. 
These Tde sequences are only found in one part of the column, about 25 m 
thick; and therefore form a kind of marker zone. 

A very distinctive lithology, showing no cyclicity at all, occurs 
in outcrop (EI-12) in the north of the Mehaigne area. It also has a litho­
stratigraphic significance. 

2.5.4. Other correlations : The relative place in the lithostratigraphical 
column-~f-all-th~-~th~r sections, not correlated by the three methods des­
cribed above, had to be established by geometrical calculations and esti­
mations. The presence of important faults obliges us to proceed with cau­
tion. 
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It was however possible to establish the succession of the diffe­
rent sequential patterns in the lithographical column using the major sec­
tions. When the same succession of sequential patterns was observed in two 
or more places, the correlation was considered as proven. Individual sec­
tions could then be placed according to their sequential pattern in some 
portion of the column. In some cases individual sections could not be ac­
curately placed in the column. Sometimes even a group of sections with a 
certain sequential pattern could not be placed in the column. For these 
cases the micropalaeontological content had to be studied. 

2.5.5. !~~-£~g~~E~£~!~g-~f-~~~-!!~~~~~E~~!SE~2~!£~!_£~1~~ : The correlation 
methods, as described above, allow the construction of the lithostratigra-
phical column as follows (bottom to top). 

One outcrop near Avenues (EI-12) shows a lithology completely diffe­
rent from that of the rest of the Mehaigne area, with no rhytmicity and a 
high amount of pyrite. It is separated by an area about 2.5 km wide with 
no outcrops from the outcrops at Latinne-Hosdin-Les Ruelles. Its position 
is probably at the base of the column because of its localisation and the 
general SSE dip of the strata in the Mehaigne area. This is confirmed by 
the microfossils (VERNIERS, 1981, 1982; see alsop. 31). 

The outcrops at Les Ruelles in Hosdin-Latinne (GH-3, GH-4, GH-9, GH-
10, GH-11, GH-14, GH-15) all have the same structure: all the beds dip 
NNW, and belong to sequential pattern 8. According to geometric computa­
tions, about 180 m of sediments are present. To the north there are no 
outcrops until Avenues, and their position is probably somewhere above 
the section EI-12 already described. To the south a completely different 
structural and sedimentological group appears in the Trou du Loup, in 
Hosdin-Latinne. In between, a big fault or a big anticline may exist. 
Therefore its relative position cannot be established by geometrical me­
thods and has to be deciphered with the aid of the microfossils (VERNIERS, 
1981; see alsop. 32). 

The outcrops of the Latinne-Hosdin-Trou du Loup (HH-2, HH-4, HH-6, 
HH-7) is structurally uniform and dips SSE. It shows sequential pattern 
6, which is unique in this area because it only occurs frequently 2.5 km 
more to the south around Fumal. On geometrical grounds, at least 150 m of 
sediments would be present here. There are four possible positions for 
this group of outcrops. The easiest explanation is that it occurs just 
above the outcrops of Latinne-Hosdin-Les Ruelles and that in between, 
there exists a large anticline; it is then followed by the outcrops of 
Fallais-Center. A second explanation is that it occurs under the group 
of Latinne-Hosdin-Les Ruelles with a large anticline separating it, and 
to the south a big fault orientated WSW-ENE with a few hundred meters of 
vertical displacement (southern block downfaulted). A third explanation 
is that it has a much older age and was uplifted between two major faults 
to the north and the south of the outcrops oriented WSW-ENE. A fourth ex­
planation is that because of the similarities in sequential pattern, it 
has the same age as the sediments found around Fumal; then we have to ad­
mit that it was downfaulted more than 1000 m between two major faults, 
both oriented WSW-ENE. The palaeontology shows that the first alternative 
is correct (seep. 32). 
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South of this last group many outcrops occur in both the Mehaigne 
and the Burdinale valleys. A distinct marker bed occurs : the volcano­
sedimentary layer of Pitet. The relative position of all these outcrops 
is calculated in both valleys by their geometric position in relation to 
the marker bed, and a consistent stratigraphical column, 950 m thick, is 
constructed. In the Mehaigne valley (from Fallais to Dreye) sequential 
pattern 1 was· found from 100 m to 470 m under the volcano-sedimentary bed 
of Pitet. However, an intercalation of sequential pattern 2, at least 20 m 
thick, occurs at about 160 m under the marker bed; it was observed once in 
Warnant-Dreye-north (KG-3, KG-4) and may be present in older boreholes of 
Fallais-Center (IG-11, IG-12). It will palaeontologically be shown later 
(see p. 3V that sections BD-24 and BD-25 at Burdinne-Les Vallees in the 
Burdinale valley belong to the same horizon in the column (sequential pat­
tern 2). 

Around Lamontzee in the Burdinale valley the sequential pattern 1 
is also observed north (below) of the marker bed; this means that if no 
fault occurs under the alluvia of the Burdinale, the group of outcrops at 
Lamontzee-Center and along the road NW of Bounia is situated at 30 m to 
200 m under the marker bed. In two outcrops just under the marker bed, 
both in the Burdinale valley at CD-2, and in the Mehaigne valley at IF-9, 
sequential pattern 4 occurs at least 17 m thick. Above the marker bed 
about 135 m of sequential pattern 1 is found in several outcrops in the 
Mehaigne valley at Fallais-south (HF-3, HG-7, HG-8), Fallais railway 
(IG-1) and Warnant-Dreye-south (KF-2A, B, C) and in the Burdinale valley 
at Oteppe-Bounia (CD-19). From 135m up to 220m above the marker bed se­
quential pattern 2 occurs in many outcrops in the Mehaigne valley at the 
Ruisseau de Normea, Dreye Au Chapin, Dreye-south, in a temporary trench 
north of "Bois du Tier a Mehaigne" and also south of Pitet on the south 
bank of the river; in the Burdinale valley at Oteppe-Vissoul, Oteppe­
Bounia and Lamontzee-Rue de Rochee. In the Burdinale valley at Oteppe­
Bounia and in the temporary trench at "Bois du Tier a Mehaigne" in the 
Mehaigne valley it is succeeded by a sequential pattern 4 over at least 
32 m thick. In the same sections of both valleys it is overlain by se­
quential pattern 5 and possibly 7 at least 220 m thick. All the sections 
described above form a reliable column about 950 m thick. 

The position of one group of outcrops along the Burdinale valley at 
Burdinne-Les Vallees was problematic. At the bottom 25 m or more sedi­
ments of sequential pattern 2 occur followed by 265 m of sequential pat­
tern 1 only visible in a series small, separated outcrops. If the bottom 
part corresponds to the sequential pattern 2 observed at Warnant-Dreye­
north (KG-3, KG-4), then somewhere between the outcrops one should find 
the marker bed (Pitet). However this has not been seen until now, but mi­
cropalaeontological analysis has solved this problem (seep. 32; VERNIERS 
1982). 

Sequential pattern 4 occurs in a section about 30 m thick in the 
Burdinale valley at Oteppe-Vissoul (ED-1, ED-2). According to the gene­
ral structural framework it should occur above the sections with sequen­
tial pattern 5 (and 7?) described above. 

In many sections from around Fumal and Huccorgne in the Mehaigne 
valley and in some parts of the Burdinale valley between Marneffe and 
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Assemblage zonf!l's Formations Microfossil samples Microfossil samples 
Chitinozoa members In the Burdinale- in the Mehaigne-

valley valley 

C4 Formation M B t5 
63 00-9A 
34 CD-22G/115 

33 C0-22G/78 
32 C0-22G/1 

Member M848 31 C0-22 F/17 
30 C0-22E/36 
29 C0-22E/35 

C3 
28 C0-220/1 
27 C0-228/1 
26 C0-22A/2 

25 KF-2E/2 
24 C0-20/224 

Member M84A 
23 C0-20/114 

22 KF-20/4 
21 C0-20/33 

20 co- 1 F/198 
19 co- 1 A/33 
18 co- 1 A/6 

17 KF-2C/91 

C2 
16 KF-2C/O 
151G-1/91 

Member M83E 
14 I G- 1/8 
13 KF-28/4 

12 co- 19110 
11 KF-2A/2 

s2 eo- 1A 

10 co- 2/5 
Member M830 9 IF- 9/+11,5m 

C1 8 I F- 9/- 2,5m 

61 BO- 7/46 
Member MB3C 60 BO- 7/2 

Member MB3B KG-48 

C0-15A 
C0-10 

7 I G-19/+24,8m 
6 I G-19/10 

82 
Member MB3A I G-19/-Sm 

J G- 1/35 
I H- 1/2 
FH- 9 

59 HH-SE/51 
Member MB2B 58 HH-60/226 

57 HH-6A/5 

Fig.10: Succession of Chitinozoa assemblage zones in the Burdinale valley and 
the Mehaigne valley. The succession is identical in both valleys. 



31 

Huccorgne, an alternation of sequential patterns 5, 6 and 7 occurs. Accor­
ding to the general structural framework it should be located above the 
section with sequential pattern 4 at Oteppe-Vissoul, described above. The 
relative position of these sections can be established using exact corre­
lations of the chronosequences (fig. 8) and in same cases geometric argu­
ments. They.can be accurately grouped into four groups of sections, but 
their relative positions in respect to each other remain doubtful. From 
bottom to top we probably have the group of outcrops of Fumal-Church and 
Fumal-Rue Marneffe, followed by the group of Fumal-Bois aux Guisses which are 
correlated with the outcrops at Huccorgne-Watermill, and higher up, the 
group of Fumal-Les Trous and Huccorgne-Les Avaux. The small group of 
outcrops of the Burdinale valley seems to fall in between the last two 
groups. Micropalaeontological studies established the exact superposition. 
The total thickness of the observed,not overlapping,sections is 242m; 
according to several estimations this group could be 250 to 330 m thick. 

Around Oteppe and Marneffe in the Burdinale valley sections with 
sequential pattern 9 overlie the above mentioned sections of sequential 
patterns 5, 6 and 7. They represent at least 86 m of thickness, but their 
mutual relation is only generally established. 

In the Burdinale valley much further to the south (1,5-2 km) three 
outcrops occur around Boin-Heron (CC-1, CB-7 and CB-8) of sequential pat­
tern 5 (?) with some special characteristics (e.g. relative thick d-divi­
sion). There are too few sections present to describe a separate sequen­
tial pattern for them. A considerable gap of observations (several hundred 
meters thickness) exists between these sections and the sections around 
Oteppe and Marneffe, but very probably they belong to the top of the Silu­
rian in the Mehaigne area. The micropalaeontological content proves this 
(seep. 33 and VERNIERS 1982). 

Fig. 9 shows the final result of the correlations as described above. 
The lithostratigraphic column approximately 2100 m thick shows the rela­
tive position of each section with indication of the correlation method 
used. 

2.6. Biostratigraphical control 

To confirm the lithostratigraphical correlations or to locate sec­
tions with an unknown position, biostratigraphical evidence is used. The 
biozonation, the description and the occurence of the Chitinozoa used in 
this chapter are given in VERNIERS (1981, 1982) if not stated otherwise. 
The micropalaeontological samplenumber and their corresponding outcrop­
label can be found in fig. 10. 

The supposedly lowest section (EI-12) in sample 1 contains Desmochi­
tina minor (EISENACK, 1931) and Cyathochitina spp. (EISENACK, 1955). These 
taxa are late Ordovician forms and therefore prove that this section is 
the oldest of the Mehaigne area. The lithostratigraphical conclusions, 
made on general geometrical grounds, are hereby confirmed by the biostra­
tigraphy. 

The sections at Latinne-Hosdin-Trou du Loup have lithostratigraphi­
cally, an uncertain position in relation to the neighbouring sections at 
Latinne-Hosdin-Les Ruelles and around Fallais. The micropalaeontological 
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samples 57, 58 and 59 contain Chitinozoa which extend into both neighbou­
ring members (e.g. Conochitina sp. A (VERNIERS 1981, 1982) and Eisenacki­
tina sp. C (VERNIERS 1981, 1982) ; they also contain Chitinozoa extending 
only downwards into the sections at Latinne-Hosdin-Les Ruelles as Conochi­
tina cf. C. edjelensis elongata sensu NESTOR 1980, and Incertae Sedis sp. 
A. (VERNIERS 1981, 1982) extending only upwards into the sections in Fal­
lais. Therefore its position is most probably in between its two neigh­
bours with the sections at Les Ruelles at the bottom and the sections 
around Fallais at the top. The middle to late Llandoverian age of the sec­
tions at Latinne-Hosdin-Trou du Loup and at Latinne-Hosdin-Les Ruelles 
(VERNIERS 1982) confirms their stratigraphical position above section 
EI-12. 

Higher up in the lithostratigraphical column there is a rather con­
tinuous group of sections, 950 m thick, correlated by the different me­
thods described above. In both valleys an identical succession of sequen­
tial patterns occur, and an identical succession of the four assemblage 
zones B1, C1, C2, C3 of VERNIERS (1982) (fig. 10) also occurs, which con­
firms the correlations of this part of the column. 

The position of a discontinuous series of sections along the Burdi­
nale valley at Burdinne-Les Vallees is unclear on lithological and sedi­
mentological grounds (seep. 29). Samples 60 and 61 were taken in the 
middle of the upper unit, and sample 62 at the top. Samples 60 and 61 
clearly belong to assemblage zone C1 of VERNIERS (1982) as found in the 
sections just under the volcano-sedimentary layer of Pitet, and sample 62 
belongs to the base of assemblage zone C2 found in the sections 6.5 m to 
130 m above this marker bed. Thus, the lower unit (of sequential pattern 
2) corresponds to member MB3B (see later p. 36) and the thick, upper unit 
(of sequential pattern 1), to members MB3C up to MB3E (see later p. 38). 
The volcano-sedimentary layer of Pitet and the sequential pattern 4 of 
member MB3D were not found on the field, but should be situated between 
outcrops BD-1 and BD-2, or between BD-2 and BD-3. 

Above this thick group of sections, a section with sequential pat­
tern 4 was found only in the Burdinale valley at Oteppe-Vissoul. The Chi­
tinozoa of samples 38 and 39 of this section belong to the same assemblage 
subzone D1 as the basal part of sections around Fumal and Huccorgne. Unfor­
tunately no micropalaeontological samples from the largest upper portion 
of the underlying group of sections (e.g. JF-18) have been treated. The 
assemblages of samples 38 and 39 are rather different from those corres­
ponding to the base of the part of section JF-18 with sequential patterns 
5 and 7. Its relation towards the upper part of section JF-18 therefore 
remains unknown. However the results do not contradict the lithostratigra­
phic conclusion. 

In the group of sections of sequential patterns 5, 6 and 7, three 
major groups of sections from the Mehaigne valley have been described, but 
their relative position to each other remains doubtful. No Chitinozoa bea­
ring samples are found from the lowest group of section (Fumal-Church and 
Fumal-Rue de Marneffe). The group of sections around Huccorgne-Watermill 
(sections HC-1 and HC-25) and the lower half of the sections in Fumal-Bois aux 

Guiss.es are rather similar in Chitinozoa assamblages and both belong to as­
semblage subzone D1. The highest group of sections at Fumal-Les Trous and 
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Huccorgne-Les Avaux is similar to the upper half of the sections in Fu­
mal-Bois aux Guisses especially because of the presence of Conochitina 
sp. E. (VERNIERS, 1982) which is a typical species of the younger as­
semblage subzone D3, but already present in the upper part of the assem­
blage subzone D2, and Conochitina sp. B. (VERNIERS, 1981, 1982) which 
is typical to as.semblage subzone D3. 

In the Burdinale valley several sections of sequential pattern 5, 
6 and 7 occur above the section at Oteppe-Vissoul with sequential pat­
tern 4, and are correlated with the outcrops around Fumal and Huccorgne. 
The Chitinozoa assemblages from samples 72 and 73 (sections FD-6 and 
FC-8) all belong to assemblage subzone D2. These sections should fit be­
tween the group of sections of Fumal-Bois aux Guisses and the younger 
group of sections at Fumal-Les Trous and Huccorgne-Les Avaux, or between 
the Fumal-Bois aux Guisses sections and the lower lying group of sections 
at Huccorgne-Watermill (HC-10, HC-25). 

Because of the presence of Conochitina aff. proboscifera (EISENACK, 
1937) the Chitinozoa assemblages from samples 74 and 75 from section FD-1 
(Marneffe-Bois de Briot) belong to assemblage subzone D1, and without 
doubt are situated lower than the section group of Fumal-Bois aux Guisses. 

The Chitinozoa of the sections around Oteppe and Marneffe belong to 
assemblage subzone D3. Lithostratigraphically these sections form the up­
wards continuation of the sections around Fumal. 

The assemblages from three sections near Heron-Boin are early to 
middle Ludlovian in age, and therefore, on biostratigraphical grounds, 
the youngest assemblages of the Mehaigne area. The lithostratigraphical 
conclusion that these three sections are the highest of the Mehaigne area 
is therefore also confirmed. 

Several isolated sections have a doubtful or unknown place in the 
stratigraphical column. In an isolated outcrop near the railway station 
at Braives, the sedimentological structures were not observed. Sample 
FH-9 contains Incertae Sedis sp. A. which is only found in assemblage 
subzone B2 and only very rarely at the base of assemblage subzone C1. 
This implies that at the railway station of Braives, the rocks should be 
younger than those found at Latinne-Hosdin-Les Ruelles. A possible expla­
nation is that the dip to the north, unusual for the Mehaigne area, but 
observed at Latinne-Hosdin-Les Ruelles, continues to the north up till 
the railway station of Braives. Because of the lack of any other outcrop 
in this area, this conclusion is very tentative. 

The position of the sections with sequential pattern 1 at Lamontzee­
Center is unclear. According to geometrical calculations (depth under the 
volcano-sedimentary layer of Pitet) these have to be placed either above 
the thin intercalation of sequential pattern 2 or under it (in member 
MB3A or possibly in MB3C, see later p. 36). Sequential pattern 2 was not 
observed in the Burdinale valley at this place. No Chitinozoa were found 
in sample CD-10 and CD-15 but Incertae Sedis sp. A. occurs, which is only 
found in other samples of assemblage subzone B2, and only very rarely at 
the base of assemblage subzone C1. Therefore the sections CD-10 and CD-15 
most probably belong to member MB3A on litho- and biostratigraphical 
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grounds. This indirectly excludes the presence of a major fault under the 
alluvia of the Burdinale valley at this place. Since two outcrops (BD-23 
and BD-24) along the Burdinale at Burdinne-Les Vallees belong to the se­
quential pattern 2 intercalation (member MB3B) to occur under the alluvia 
just south of Lamontzee-Center. 

Sectiori CD-1 (Lamontzee-Rue de Rochee) with sequential pattern 2 
also has an unclear position. From the structural and sedimentological 
point of view it most probably belongs to the same level as CD-20 and 
CD-22A.B.C. (member MB4A). But a major fault was observed just north of 
the outcrop, bringing the sediments in contact with the volcano-sedimen­
tary layer of Pitet (in CD-2). Therefore, via a system of faultwedges it 
may also belong to the sequential pattern 2 intercalation under the vol­
cano-sedimentary layer of Pitet (member MB3B) which crops out 500 m to 
the west in BD-24 and BD-25. It could also possibly be part of a thin in­
tercalation of more than 13 m of sequential pattern 2 possibly occuring 
within the member MB3E near its base. Fragments were not observed of this 
sequential pattern 2 on the field between HG-1 (volcano-sedimentary layer 
of Pitet) and HG-3 (85 m higher up in the columm). But the lack of real 
outcrops in the lower half of formation MB3E cannot rule out this possi­
bility. Graptolites found in this section only give a range from middle 
Llandoverian to late Ludlovian (VERNIERS & RICKARDS, 1979). The Chitino­
zoa assemblages in samples 18, 19 and 20 belong to assemblage subzone C2 
which excludes a relation with member MB3B. The assemblages seem to fit 
between samples 13 and 16 of the section KF-2 at Warnant-Dreye-south 
(top of member MB3E); although the intercalation somewhere in member 
MB3E cannot be excluded on basis of the Chitinozoa on lithological and 
sedimentological grounds, it is put at the very base of member MB4A. If 
lateral variation in sedimentological features occurs between e.g. se­
quential pattern 2 in the Burdinale valley and sequential pattern 1 in 
the Mehaigne valley 8 km to the east, section CD-1 could correspond to 
the top part of member MB3E of the Mehaigne valley. 

Outcrop HD-3 at Fumal-Au Doyar is isolated from other outcrops, 
and belongs to sequential pattern 6, and therefore could belong to either 
a level in the column shows in JF-18 (formation MB5, see later) or a 
level in the column disclosed around Fumal and Huccorgne (formation MB7). 
This last possibility is the most probable within the structural frame­
work of the area. The surrounding outcrops belong to formation MB7; the 
sequential pattern 4, seen in Oteppe-Vissoul (formation MB6), is not ob­
served ; maybe it is present but unseen because of the absence of out­
crops around HD-3. The Chitinozoa in samples 35 and 36 from HD-3 belong 
to assemblage subzone D1, although Cingulochitina cingulata (EISENACK 
1931) is not present. It resembles the assemblages of the group of sec­
tions around Huccorgne-Watermill (HC-10, HC-25), and those of Oteppe­
Vissoul (ED-1, ED-2). As explained earlier (p. 32) no Chitinozoa assem­
blages have been studied from the upper part of section JF-18. Section 
HD-3 could belong to either that upper part (of formation MB5) or to the 
group of sections around Fumal (lower part of formation MB7). However, 
in earlier work (VERNIERS, 1981 ), I agreed with this first possibility. 
But difficulties occurred when drawing the geological map of this area. 
Because of the structural framework of the area I now consider HD-3 as 
most likely to belong to the lower part of formation MB7. 
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In the group of sections at Fumal-Les Trous, sections ID-21 and 
HD-1 are correlated on the basis of chronosequences. The position of the 
higher lying section HD-4 (Huccorgne-Les Avaux) had to be checked. Sam­
ples 70 and 71 from this section HD-4, are compared with samples 50, 51 
and 69 from sections ID-21 and HD-1. The Chitinozoa assemblages in sam­
ples 70 and 71 are nearly identical to those in sample 69, with a domi­
nance of Cing~lochitina cingulata, but they are slightly dissimilar to 
samples 50 and 51. Thus section HD-4 must be situated at the top of HD-1 
or just above it. 

The micropalaeontological analysis could not indicate the position 
of the following sections where no Chitinozoa were found : GH-2 at Fumal­
Church (IE-1, 2 and 3), and several sections around Oteppe and Marneffe. 

2.7. Definition of the lithostratigraphic units 

After the construction of the lithostratigraphic column, it is pos­
sible to define nine lithostratigraphic formations (fig. 10) based on the 
presence of one or more sequential patterns. Within these formations dif­
ferent sequential patterns or variations within the patterns permit the 
definition of members. Fig. 14 makes it easy to understand these varia­
tions in the different features and patterns when reading the formation 
descriptions. The formations are numbered MB1 to MB9 (MB standing for 
Mehaigne and Burdinale valley). The members are labelled with letters 
ranging from A to E : e.g. member MB3E. These formations have an informal 
status, because of several uncertainties and gaps in the lithostratigra­
phical column of the Mehaigne area, and various problems of historical 
priority, since the Silurian of the Brabant Massif was formally defined 
in other areas (Orneau valley and Sennette valley, see p. 5). Only when 
the whole Silurian of the Brabant Massif will have been re-analysed, can 
a new formal division be established, perhaps including some of the for­
mation names used here for the Mehaigne area. The formations and members 
of the Mehaigne area are described from bottom to top in the following 
section. 

- formation MB1 

representative section (informal type locality) EI-12, near "Moulin 
Velu Pont" (Braives-Avennes). 

thickness : unknown. 
lithologic ~escription : fine mudslates with a lot of disseminated py­

rite cubi (0.5-3 mm size); weathered colour : light grey 
(greenish-yellow). 

sedimentology : no cyclicity, compact sedimentation. 
boundaries : unknown; at the top (to the S) locally bounded by a fault?; 

at the base (to the N) under mesozoic cover. 

- format ion MB2 

- member MB2A 

representative section : GH-3, GH-9, Latinne-Hosdin-Les Ruelles. 
other sections : GH-4, GH-10, GH-11, GH-14, GH-15. 
thickness of recorded sections : 22.6 m. 
outcropping thickness of the section : 27.6 m. 



36 

estimated thickness of the formation : at least 180m. 
sequential pattern : 8. 
lithology : mudslates, siltslates and fine siltstones, quartzic some­

times calcareous. 
sedimentology : Tde sequences thin to medium thick (average thickness 

of at least 20 cycles : 11-19 em); Tcde sequences very often pre­
sent (~8-61% of all sequences) with about the same average thick­
ness approaching that of Tde sequences (at average 20% thicker); 
with thin c-divisions (0.5 to 6 em). 

boundaries : lower : unknown; upper : not seen, possibly member MB2B. 

- member MB2B 

representative section : HH-6, Latinne-Hosdin-Trou-du-Loup. 
other sections : HH-2, HH-4, HH-7. 
thickness of recorded sections : 11.5 m. 
thickness of outcropping sections : >55 m. 
estimated thickness of member : >150 m? 
sequential pattern : 6. 
lithology : dark to medium grey mudslates, siltslates, siltstones and 

fine sandstones with quartzic pelites in the e-divisions. 
sedimentology : Tde sequences are often present (74%) and medium thick 

(17 em average); only one Thede sequence is observed (14.2 m thick­
ness); Tcde sequences are often present (24%) and thick (26 em ave­
rage); c-divisions are mostly thin, ranging from 0.5 to 18.5 em and 
averaging 6.9 em. 

boundaries : lower : possibly member MB2A; upper : unknown, possibly 
member MB3A. 

- formation MB3 

member MB3A 

representative section : IG-19, Fallais-Center. 
other sections : JG-1, IH-1, CD-10, CD-12, CD-15. 
thickness of recorded sections : 19.9 m. 
outcropping thickness of the sections : 55.6 m. 
estimated thickness of this member : at least 270 m. 
sequential pattern : 1. 
lithology : mudslates, siltslates, siltstones and fine sandstones with 

uncalcareous chloritic matrix in the e-divisions. 
sedimentology : thin Tde sequences (the average thickness in at least 

20 sequences : 6-9 em); T(b)cde sequences absent or rarely present 
(0-11% of all sequences), generally about 60% thicker than the ave­
rage Tde sequence; with c-divisions mostly between 0.5 and 9 em and 
rarely (about 10%) between 11 and 16 em thick. 

boundaries : lower : unknown, possibly MB2B; upper : member MB3B. 

- member MB3B 

representative section : KG-4A, B, C at Warnant-Dreye-north. 
other sections : KG-3, (IG-11), (IG-12), (CD-23), (CD-24). 
thickness of recorded sections : 0 m. 
outcropping thickness of the sections : 4 m. 
minimal thickness of the member : 28 m. 
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sequential pattern : 2. 
lithology : mudslates, siltslates, siltstones and fine sandstone and in 

the e-divisions non-calcareous chloritic pelites. 
sedimentology : thin Tde sequences (about 10 em); T(b)cde sequences fre­

quent and much thicker (20-50 em) than Tde sequences. 
boundaries : lower : member MB3A; upper : in the 7 m of not observed 

strata.between KG-4A and KG-2. 

- member MB3C 

representative section : KG-2, Warnant-Dreye-south. 
other sections : (CD-17), (CD-18), (BD-3), (BD-4), (BD-5), (BD-6), BD-7, 

(BD-8), (BD-9), (BD-10), (BD-11). 
thickness of recorded sections : 19 m. 
estimated thickness : at least 80 m, probably about 140 m. 
sequential pattern: 1. 
lithology and sedimentology : cf. member MB3A. 
boundaries : lower : member MB3B; upper : unknown, somewhere in a 30 m 

gap of unobserved strata below MB3D. 

- m.ember MB3D 

representative section : IF-9, Fallais-Pitet-Les Falihottes. 
other sections : CD-2. 
thickness of recorded sections : 2.6 m. 
thickness of outcropping sections 17.6 m. 
estimated thickness of the member : at least 22 m. 
sequential pattern : 4. 
lithology : mudslates, siltslates and siltstones (quartzic, non-calca­

reous pelites). 
sedimentology : Tde sequences thin to medium thick (average of 12 em); 

T(b)cde sequences frequent and generally thicker than Tde sequen­
ces; with thin c-divisions. 

boundaries : lower : see member MB3C; upper : volcano-sedimentology 
layer of Pitet (contact observed in CD-2). 

- Volcano-sedimentary layer of Pitet 

representative sections : JF-2 (old quarry at the Butte Saint-Sauveur), 
and IF-11 (old quarry at Bois Cornet) both at Pitet, Fallais. 

other sections : CD-2, CD-3, CD-34, CD-35, HG-1, HG-19?, IG-7, IG-9, 
IG-10?, IG-13, IG-14, JF-1, JG-3, JG-4, JF-3, JF-4, JF-5, JF-7, 
JF-12, IF-13, IF-14, IF-15, KG-9, KG-10, LG-7. 

thickness of studied sections : 20 m (coarse to fine grained beds) 
5.5 m (very fine grained beds, also called slate of Bois Cornet). 

estimated thickn.ess : about 23 m (coarse to fine grained beds); about 
8 m (slate of Bois Cornet). 

sequential pattern : 10. 
lithology : the lower bed is a massive rock over 20 m thick, with gra­

ded bedding; at the base a coarse to very coarse pure crystal tuff 
with grain size up to 7 mm and many slate and crystal lenses; pas­
sing gradually upwards into a coarse to medium coarse tuff (grain 
size 1 mm and less), heterogenous with crystal and glass lenses; 
described as "albite phylladifere" by DUMONT (1848), and "porphy­
roide11 by de la VALLEE-POUSSIN (1875) and de la VALLEE-POUSSIN & 
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RENARD (1876). This passes gradually into more than 5.5 m of fine 
to very fine sediment, slaty with conchoidal fracturing, resistant 
to erosion; described as "eurite" by DUMONT (1848) and "phyllade 
(=slate) duBois Cornet", and called an ash tuff or cinerite by 
DEPAUW ( 1971) • 

sedimentology : the lower 20 m show a graded bedding without other 
sedimentary structures; the very fine "slate of Bois Cornet" shows 
very parallel lamellation and very fine cross bedded lamellation 
in several intervals over 4 m thick; the above lying very fine slate 
of more than 1.5 m shows compact sedimentation. 

boundaries : lower : member MB3D; upper : not observed, but in view of 
the origin of this unit a sharp contact with member MB3E should 
exist. 

- member MB3E 

representative section : KF-2C, Warnant-Dreye-south. 
other sections : CD-19, HG-3, HG-7, HG-8, HF-1, HF-3, JF-4 (lower part), 

JG-1A to D, KF-2A, KF-2B. 
thickness of recorded sections : 55 m. 
thickness of outcropping sections 64 m. 
estimated thickness of the member : 135 m. 
sequential pattern: 1. 
lithology : mudslates, siltslates, siltstones and fine sandstones, with 

non-calcareous chloritic pelites in the e-divisions. 
sedimentology : Tde sequences at an average of between 8 and 11 em; 

T(b)cde sequences are absent or rarely present (0-7% of all sequen­
ces), generally about 75% thicker than the main Tde sequences, with 
c-divisions at an average of between 0.5 and 8 em and in 1/3 of all 
the c-divisions between 11 and 20 em thick. 

boundaries : lower : the volcano-sedimentary layer of Pitet; upper 
formation MB4 observed between KF-2C and KF-2D, in IG-1 (above D), 
in HF-4, and between CD-19 and CD-20. 

- formation MB4 

- member MB4A 

This member groups members MB4A and MB4B from earlier publications 
(VERNIERS & RICKARDS 1979; VERNIERS, 1981). 
representative section : CD-20 and CD-22A to CD-22D, Oteppe-Bounia. 
other sections : CD-1, KF-2D, KF-2E, IF-17, IF-18, KF-2F. 
thickness of recorded sections : 48.0 m. 
thickness of outcropping sections 57.6 m. 
estimated thickness of the member : 82 + 10 m. 
sequential pattern : 2. 
lithology : mudslates, siltslates, siltstones and fine sandstone with 

non-calcareous chloritic pelites in the e-divisions. 
sedimentology : Tde sequences thin to medium thin (average between 6 

and 14 em); T(b)cde sequences frequent to very frequent (20-50%), 
generally twice as thick as the average Tde sequence, with c-divi­
sions between 1 and 10 em in 50 to 65% of all the c-divisions, and 
10 to 22 em in the rest of the cases. 

boundaries : lower : member MB3E; upper : member MB4B. 
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remarks : CD-22D, which was put in a member called MB4C in earlier pu­
blications (see above), is placed in this member, because of the 
thin Tde sequences, the relatively much thicker T(b)cde sequences 
than the Tde sequences, and the thick c-divisions. 

A general tendency is observed in this member, going from the bottom 
to the top. The Tde sequences are thin in the lower half (average between 
6 and 10 em) and thin to medium thick in the upper half (average between 
6 and 14 em). This tendency to thicken continues in member MB4B and for­
mation MB-5. The T(b)cde sequences are frequent to very frequent in the 
lower part (20-30% of all sequences), and even more frequent in the higher 
part (25-60%). In 2/3 of the cases the c-divisions are smaller than 10 em 
in the lower part, while in the upper part only half of them are smaller 
than 10 em. 

In the topmost 10 m of this member and the lower 10 m of member 
MB4B thick layers of siltslates to siltstones occur with a reticular to 
quartzitic structure, resistant to erosion, showing very few sedimentolo­
gical features; these layers are probably Tde sequences. They only occur 
at this level of the stratigraphical column in the Burdinale valley (CD-
22D, CD-22E, CD-22F) as well as in the Mehaigne valley (KF-2F). 

- member MB4B 

this member is nearly equal to member MB4C of earlier publications 
(ibid.). 

representative section : in the Burdinale valley CD-22E, CD-22F, CD-22G 
(0-7.8 m), at Oteppe-Bounia. 

other sections : (JF-18). 
thickness of recorded sections : 26.1 m. 
thickness of outcropping sections : 31.1 m. 
estimated thickness : 32 m. 
sequential pattern : 3. 
lithology : mudslates, siltslates, siltstones and fine sandstones with 

non-calcareous quartzic pelites in the e-divisions. 
sedimentology: Tde sequences are medium thick (average: 16-18 em); 

T(b)cde sequences are frequent to very frequent (25-60% of all 
sequences) and are generally about the same thickness (about 30% 
difference); in 3 out of 4 cases the c-divisions are 2 to 10 em 
thick, in 1 out of 4 cases between 10 and 16 em thick, rarely more. 

boundaries : lower : MB4A see above: upper : MB5, boundary fixed just 
above the last T(b)c(d)e sequence in CD-22G at 15.8 m where sequen­
tial pattern 3 changes into sequential pattern 7. 

- formation MB5 

representative section in the Mehaigne valley : only briefly investi­
gated in the temporary outcrop for a pipeline (JF-18); detailed 
sedimentological description is lacking but the general characteris­
tics have been recorded. 

other sections : in the Burdinale valley: DD-9, CD-22G (15.8-19.2 m). 
thickness of recorded sections : 225 m. 
estimated thickness : more than 225 m. 
sequential pattern : 5 and 7. 
lithology : grey mudslates, siltslates, siltstones and fine sandstones 
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with non-calcareous quartzic pelites in the e-divisions. 
sedimentology : in the lower 125 m the Tde sequences are medium thick 

to thick (15 to 30 em); between 125 and 185m the Tde sequences 
are thick and very thick (up to 60 em), and in the upper 35m the 
Tde sequence are medium thick to very thick (30 to 60 em) with re­
latively thick d-divisions. T(b)cde sequences are sometimes present 
but their frequency and thickness have not been recorded. 

boundaries : lower : MB4B see above; upper : not observed on the field, 
probably formation MB-6. 

- formation MB6 

representative section in the Burdinale valley ED-1 and ED-2, Oteppe-
Vissoul. 

thickness of the recorded sections : 9.4 m. 
thickness of the outcropping sections : 29. 4 m. 
estimated thickness : more than 30 m. 
sequential pattern : 4. 
lithology : grey mudslates, siltslates, siltstones and finesandstones 

with non-calcareous quartzic pelites in the e-divisions. 
sedimentology : Tde sequences are medium thick; T(b)cde sequences are 

frequent (about 15% of all sequences) and normally thicker (+ 50%) 
than the average Tde sequences; c-divisions are thin (2-8 em). 

boundaries : lower : probably formation MB5 (contact not observed); 
upper : probably formation MB7. 

- formation MB7 

representative section in the Mehaigne valley JD-1, JD-2 and JD-3, 
Fumal-Bois aux Guisses. 

other sections : in the Mehaigne valley HD-1, HD-2, HD-3, HD-4, ID-1, 
ID-2, ID-6, ID-9, ID-21, JD-4, JD-5, JD-6, IE-1, IE-2, IE-3, IE-7, 
IE-10, IE-11, IE-12, JE-1, JE-2, JE-3; in the Burdinale valley : 
FC-6, FC-7, FC-8, HC-1, HC-7, HC-8, HC-10, HC-22, HC-23, HC-25, 
FD-1, FD-5, FD-6, FD-7. 

thickness of recorded sections : 242 m. 
estimated thickness of formation : 330 m. 
sequential pattern : 5, 6 and 7 alternating (see fig. 14). 
lithology : grey mudslates, siltslates, siltstones and fine sandstones 

with quartzic pelites in the e-divisions. 
sedimentology : sequential pattern 5 : thick Tde sequences (average 

between 24 and 28 em) with absent or very rare T(b)cde sequences. 
Sequential pattern 6 : medium thick to thick Tde sequences (ave­
rage between 17 and 25 em) with rarely present to very frequent 
T(b)cde sequences (6 to 30% of all sequences) of about the same 
thickness as the Tde sequences; the c-divisions are either thicker 
or thinner than 10 em but there is a higher frequency (80%) of c­
divisions thinner than 10 em. Sequential pattern 7 : medium thick 
to thick Tde sequences (average between 14 and 18 em) and no 
T(b)cde sequences. 

boundaries : lower : probably formation MB6, but contact not observed; 
upper : not observed, but situated in the observation gap (+ 20 m) 
between GC-4 and GC-7 (Marneffe-Bois Dreut Tier), where sequential 
pattern 7 changes into sequential pattern 9 characterizing forma­
tion MB8. 
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- formation MB8 

representative section : in the Burdinale valley : ED-12, ED-13, ED-14, 
Oteppe-Center in the Rue de l'Eglise. 

other sections : only in the Burdinale valley : GC-4, GC-7, GC-8, GC-9, 
GC-11, DD-10, DD-12, DD-13, DD-14, DD-15, DD-21, ED-6, ED-16, ED-17, 
ED-18, ED-21. 

thickness of the recorded sections : 50 m. 
thickness of outcropping sections : 86 m. 
estimated thickness of the formation : more than 210 m. 
sequential pattern : 9. 
lithology : siltslates and siltstones with quartzic-chloritic pelites, 

sometimes calcareous in the e-divisions. 
sedimentology : thick to very thick Tde sequences (an average between 

21 and 51 em), with T(b)cde sequences (0 to 33% of all sequences), 
an average 50% thicker than the average Tde sequences; c-divisions 
range between 0.8 and 13 em. 

boundaries: lower :formation MB7 (see above); upper :unclear, possi­
bly formation MB9 : gap of information over a strip about 2,5 km 
wide. 

- formation MB9 

representative section only in the Burdinale valley CB-7 and CB-8 
at Heron-Boin. 

other sections : CC-1. 
thickness of the recorded sections 9 m. 
thickness of the formation : >125 m? 
sequential pattern : 5? (seep. 31). 
lithology : mudslates, siltslates and siltstones with quartzic pelites 

in the e-divisions. 
sedimentology : thick Tde sequences with sometimes relatively thick d­

divisions in the Tde sequences; T(b)cde sequences are rare. 
boundaries: lower: possibly formation MB8 (see above); upper: not 

established because of the covering of Devonian rocks. 
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3. TYPE AND FEATURES OF THE SEDIMENTARY BASIN 

3.1. Type of sediment: flysch 

As shown above (p. 19), the Silurian sediments of the Mehaigne area 
are turbidites. This genetic term only points out their origin and mode 
of deposition i.e. by turbidity currents. However, most turbidites have 
been recognized in the well defined tectonic framework of flysch-facies 
deposits which represent the immediately pre-orogenic infillings of geo­
synclinal troughs. Few turbidites are found in other tectonic frameworks, 
e.g. in recent basins along the continental margins as deep-sea sands, in 
intercalations between other kinds of deposits of fluviolacustrine milieus 
(e.g. in the Rhone delta in Lake Geneva, FOREL, 1885) or in brackish-water 
molasse successions (ZEIL, 1960). To distinguish flysch deposits s.s. as 
observed in the Alpine and Hercynian orogeneses from turbidites inother 
tectonic frameworks and called flyschlike or flyschoid deposits, various 
essential features have been stressed. 

According to DZULINSKI & SMITH (1964), flysch deposits s.s. have 
to be (1) marine and (2) terrigenous; (3) they have to consist of turbi­
dites with all their characteristic structures and features (current and 
directional marks, sedimentary structures such as graded bedding, lamina­
tions, small scale current ripples and convolute laminations, poor sor­
ting, lateral and vertical homogenity etc.); (4) slump deposits, pebbly 
mudstone and sandstones are often present; (5) fossils are scarce : rede­
posited fossils occur in the sandy beds, pelagic or relatively deep-water 
benthonic microfossils in the shaly beds, but in situ shallow-water ben­
thonic fauna is absent; (6) scarcity of volcanic rocks other than fine 
tuffites; (7) virtual absence of large scale cross-stratification indi­
cative of shallow environment; (8) absence of features suggestive of sub­
aeral conditions such as dessication cracks, salt crystal pseudomorphs, 
foot prints of land animals or birds; (9) laterally they pass into non­
flysch deposits via transitional facies, frequently of considerable thick­
ness and extension, and characterized by the gradual appearance of non­
flysch features, making it difficult to define other than arbitrary boun­
daries; (10) the pre-flysch deposits pass gradually into flysch deposits; 
hence a flysch never rests directly on a transgression surface; (11) the 
flysch is immediately pretectonic and represents the youngest deposits 
tectonized by the orogenesis, and all younger sediments are discordant 
and post-tectonic. 

VASSOEVICH (1948) and RECH FROLLO (1972) point to other essential 
features such as:(12) the presence of the carbonates appearing at several 
degrees, especially in the Alpine flysch, or (13) the advanced diagene­
sis and incipient metamorphism (anchi-zone). The characteristic fissi­
lity of the rocks is not always visible in the field, but elongation of 
minerals in certain planes is frequently observed in thin sections. This 
characteristic brings the flysch more into the metamorphic realm than 
into the sedimentary realm. For both VASSOEVICH (ibid.) and RECH FROLLO 
(ibid.), this feature allows the separation of true flysch from other 
marine flysch-like or flyschoid deposits. (14) Last of all, the great 
thicknesses of flysch deposits (hundreds to thousands of meters) has been 
stressed (TERCIER 1947). Not one of these features by itself is characte­
ristic of a flysch, but the combination of all or almost all features re-
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corded, permits the recognition of a flysch ~·~· 

The Silurian sediments of the Mehaigne area show most features des­
cribed as essential for a flysch. They are marine (presence of the exclu­
sively marine fossils such as graptolites and Chitinozoa; feature 1) and 
terrigeneous (by their lithology, feature 2), and their turbiditic nature 
has been prov~n above (p. 19; feature 3). Macrofossils are scarce, except 
for redeposited graptolites and Conularia sp. in b-, c- and d-divisions, 
and redeposited organic microfossils (Chitinozoa, Prasinophycae and Acri­
tarcha) in the pelitic e-division, also occuring in the other divisions 
(see VERNIERS 1982 ; feature 5). There is only one volcanic rock present 
the volcano-sedimentary layer of Pitet, possibly of ignimbritic origin 
(feature 6). No large scale cross stratification occurs (feature 7) and 
no features suggestive of subaeral conditions (feature 8) are seen. The 
lateral variation to non-flysch sediments has not been observed (fea­
ture 9) and the vertical concordant continuation from pre-flysch sedi­
ments is difficult to verify. The oldest sediments (formation MB2A) are 
turbidites and the only older outcrop of near Avenues (EI-12, formation 
MB1) is only doubtfully dated and not well studied ; however it does not 
show the alternating rhytmical pattern of a turbidite and could repre­
sent a pre-flysch facies. In the Orneau-valley 30 km more to the west in 
the Brabant Massif, the oldest Silurian turbidites are of early Llando­
verian age and rest on non-rhytmical sediments with graptolites, brachio­
pods and trilobites from the top of the Ashgillian and the base of the 
early Llandoverian; higher in this early Llandoverian sequence, a sub­
aeral or shallow water ignimbrite follows (VERNIERS, 1982).. These 
sediments represent the pre-flysch sedimentation in this area. Compa­
rable pre-flysch deposits can be postulated for the Mehaigne area (fea­
ture 10). The regional geology of the area shows gently dipping Middle 
and/or Late Devonian strata discordantly covering the Silurian turbidi­
tes folded by the Caledonian orogenesis (feature 11). Calcareous cement 
is observed in formations MB2A, at the base of formation MB7 and in for­
mation MB8 (feature 12). The advanced diagenesis (anchi-zone or zeolite­
facies) is demonstrated later (p. 60); the fissility of the pelitic rocks 
oblique to the stratification is one of the most striking features in the 
outcrops (feature 13). The thickness of the Silurian turbidites is con­
siderable : the middle Llandoverian to early Ludlovian sediments in the 
Mehaigne area are probably more than 2100 m thick, while the Wenlockian 
only accounts for at least 850 m (feature 14). 

Feature 14 (the presence of slumpstructures, pebbly mudstones or 
sandstones) has not been recorded in the Mehaigne turbidites. However, 
as this area was situated in the distal part of the turbidite fan system 
(seep. 49), these slumpstructures are not likely to exist there. Except 
for feature 4, 9 and possibly 10, all the other features recorded provide 
evidence that the turbidites of the Mehaigne area belong to a flysch­
facies. This implies that the turbidites were the pre-orogenic infillings 
of a geosynclinal trough. 

The pre-flysch sediments visible in the Orneau-valley contain seve­
ral originally calcareous layers with a rich macrofauna (trilobites, 
brachiopods, crinoids, graptolites etc.). These macrofossil bearing layers 
and in the Mehaigne area the calcareous cement at several horizons in the 
turbidites (fig. 14) point, following AUBOUIN (1965), to the presence of 



Section and number Wavelength (em) Amplitude (em) Orientation of direction Section and number Wavelength (em) Amplitude (em) Orientation of direction of 
of sequence currents currents of sequence the currents the currents 

Formation MB7 Formation MB7 

FC-8/11-12 20 2,5 JD-2/88-89 15 1,5 

FC-8/8-9 7-12 1-1,5 
JD-2/91-92 23 1,5 

HD-4/1 15-30 1-1,5 
JD-2/94-93 10 0,7 

HD-4/1-2 25 4,5 
JD-2/98-99 10-12,5 1,0 

HD-1/13-14 10-20 
JD-2/105-106 6-7 0,5 

ID-21/61 20 1,5 
JD-2/108-109 7-10 0,3-0,5 

ID-21/19-20 N27°N 
ID-13 N19°W 

ID-21/12-13 24-28 1-1,5 
JD-1/98 N20°W 

ID-21/7-8 18-20 1-1,5 N1o•w HC-25c/201-202 10 0,5 

JD-3/9-10 1,5 0,2 
IE-3/59 N 0°E 

JD-4/4 13;14;17;21;27 1;1;1;1,5;2 N27°W 
IE-7/19 30-40 1 

JD-2/16 .14;21;30 1;1,5;2 IE-7/18 30;35;36;40 

JD-4/5 16;21;30 1,5-3 N25°W to the N 
Formation MB4 

JD-2/17 17;18;18;21 2-2,5 
CD-22E/38 N25°W to the N 

JD-4/6 18;23;28 1,5-2,5 N25°E 
CD-22E/36 N25°W to the N 

JD-2/35-36 18;20;21 1-2 N2o•w CD-22E/34 N25°W to the N 

JD-4/27-28 8 0,5 
CD-22E/24-25 0,5 

JD-4/28-29 25 2,5-4,5 
CD-22E/12-13 23 2 

JD-4/31-31 30 2 
CD-22E/ll-12 2 

·JD-5/23 15 1,5 
CD-20/35 10 1 N 7°W 

JD-2/56 N25°W 
CD-1F/182 25-30 4 

JD-5/21 14;15;21 1,5-2,5 N23°W to the N 
Member MB3E 

JD-5/16-17 12;23 0,5-1,5 N25°W to the N 
IG-l/58-58bis N65•w 

JD-5/11 10;13;14;15;16 1,5-3,0 N23°W 
Member MB3A 

JD-5/10-11 9;16 1-1,5 
IH-1/23 20 2 N0°E 

JD-5/6bis-7 4 0,5-0,7 
Member MB2A 

HC-1/33 to the N 
GH-3/37 N35°T-7 to the N 

HC-1/7-8 7-10 2 GH-3/33 N35°W to the N 

HC-1/7 10;13;13;18 1,5-3 
GH-9/22bis-23 16-20 1-1,2 N37°E 

HC-1/6-7 18;21 6-10 N10°E 
GH-9/1 en 2 N45°E 

Fig. 11 :O~ientation4direction of turbidity currents as measured from current ripples and· current ripple lamellations(cf. fig. 4B). Also are given the wavelengtrs 
and amplitudes of some current ripples. 

~ 
~ 
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a miogeosynclinal trough rather than a eugeocynclinal trough, during the 
Silurian in the Brabant Massif. 

3.2. Depth of the basin 

The microfossil content (abundance of the thick-walled Leiosphaeri­
dia&Prasinophyceae), the absence of spores), the generic and specific 
composition of the Chitinozoa-assemblages and their high diversity allow 
us to conclude that outer deep shelf conditions (approximately 75-200 m 
depth) prevailed in the source area of the turbidites (VERNIERS 1982). 
Turbidity ~urrents descended along a slope from this source area into 
the Mehaigne area which had to be bathyal from at least middle Llando­
verian to early Ludlovian. This is not in contradiction with other stu­
dies on the deposital conditions of flysch. Earlier hypotheses assumed 
flysch to be either littoral (ZUBER, 1901; ABEL, 1927; KARNY, 1928; MANGIN, 
1962), shallow or neritic, (depths less than 200m; SONDER, 1946; ZEIL, 
1960; HANZILOVA & ROTH, 1963). However, these refer to deposits later 
classified as flysch-like or flyschoid (see above). Experiences with tur­
bidity currents by KUENEN & MIGLIORINT (1950) show that the deposition of 
most turbidites is not influenced by the surface dynamics of the sea, but 
basically directed by gravity forces. The hypothesis of a fairly deep en­
vironment for flysch-typeturbidites is by now generally accepted (Me BRIDE, 
1962, 1964). Moreover, KELLING (1964) showed that turbidite currents occur 
in a deeper environment than that of the black graptolitic shales. Depths 
for deposition of flysch-type turbidites of at least 85 m (DILL, 1964) or 
more than 200m have been proposed (DZULINSKI & WALTON, 1965). 

On the other hand, the Mehaigne area did not reach into the abyssal 
plain, because no contourites or hemi-pelagic deposits are recognized, 
which are normally associated with abyssal deposits. Contourites are tur­
bidites redeposited by other currents and show well-defined sedimentary 
structures. They are thin bedded (less than 5 em), well sorted very fine 
sands and silts, with inverse and normal graded bedding, frequent lamina­
tions both parallel and oblique, basal structures and absence of "sequen­
ces of divisions" sensu BOUMA (HOLLISTER & HEEZEN, 1972; NELSON, MUTT! 
& RICCI LUCCHI, 1975). No such sediments are present in the Mehaigne area. 

The presence of pyrite in the sediments indicates a highly reducing 
environment during the deposition and also during early diagenesis (KRUM­
BEIN & GARRELS, 1952). Pyrite has been observed in several stages growing 
from the inside of organic microfossils (Chitinozoa, large Leiosphaeridia). 
This pyrite growth sometimes continued until the microfossils cracked 
and were destroyed. It also shows that during early diagenesis a highly 
reducing environment prevailed in the Mehaigne area. 

3.3. Direction of the currents 

The orientations of the turbidity currents are measured perpendicu­
larly to the longitudinal axis of the ripple marks which nearly always 
occur at the top and the base of the c-divisions of the turbidite sequence. 
These measurements were made in formations and member MB2A (N-S; N35°W); 
MB3 (N-S; N65°W); MB4 (N7°W; N25°W); MB7 (14 orientations ranging from 
N27°W to N25°E with an average of N15°W) (fig. 11). The results show that 
the actual orientation of the currents is NNW-SSE with some variations. 
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The direction of the currents cannot be deduced with certainty from 
the study of the ripple marks. It was studied through sedimentological 
observations in outcrops and eight oriented samples. These samples were 
sawn perpendicular to the longitudinal axis of the ripple marks i.e. in 
the orientation of the currents. Fig. 5B shows some drawings of the ob­
served sedimentological features from which the direction of the currents 
was deduced •. In all cases the direction is towards the north; a southern 
source area for the turbidity currents is therefore probable. 

3.4. Provenance of the sediments 

Because the sediments are turbiditic in origin, they have been 
transported twice : first from the primary source area towards the secon­
dary source area from where the turbidity currents continued down the 
slope. The secondary source area was definitely situated on the outer 
deep shelf as shown by the Chitinozoa assemblages encountered (VERNIERS, 
1982 ). The mineralogical composition (presence of quartz, chlorite, 
illite, a few mica, plagioclase, calcite and ubiquist heavy minerals, 
see p. 15) does not allow the determination of a specific petrographic 
origin. The most evident origin for the sediments would therefore be ol­
der sedimentary rocks. Because of a southern source area for the turbi­
dity currents, we must look for a continent south of the Brabant Massif; 
therefore the Ardenne is the most likely primary source area. It mainly 
consists of arenaceous and pelitic sediments with some minor plutonic 
rocks; it was folded and uplifted in the Caradocian, eroded during the 
Silurian and submerged in the lowermost Devonian. Other evidence is pro­
vided by MARTIN (1969a) who found reworked Ordovician acritarchs together 
with spores in late Llandoverian to Ludlovian sediments of the Condroz 
Ridge. She suggests that the origin of these microfossils is a continen­
tal area to the south : the Ardenne. The most likely hypothesis for the 
origin of the Silurian sediments in the Mehaigne area is therefore that 
they are derived from the erosion of the Ardenne, and that they were 
deposited in a epicontinental sea north of the emerged Ardenne. The Con­
droz Ridge would form the deeper part of this sea (as already proposed 
in the reconstruction of MICHOT, 1980) and from there the sediments were 
brought by turbidity currents along a slope to the north into the Mehai­
gne area. 

3.5. Distance to the source of the turbidity currents 
For the palaeogeographical reconstruction of the region it is im­

portant to have an idea of the original distance between the source area 
of the turbidity currents and the Mehaigne area. If we use the models 
given in fig. 12, the general composition of the flysch in the Mehaigne 
area indicates a rather distant source. According to the authors cited, 
the deposits can be respectively called : a partial to non-developed 
flysch, or a hemi- to metaflysch (VASSOEVITCH, 1948); laminites (LOM­
BARD, 1963); a pelitic, pelitic-sandy or sandy-pelitic flysch (AUBOUIN, 
1965); a shaly flysch or normal flysch (DZULINSKI & WALTON, 1965); a 
distal turbidite (SELLEY, 1970). 

During the last ten years, a more detailed model has been descri­
bed of a system comprising a source area of the turbidites on top of a 
continental slope a submarine canyon and a deposition fan of turbidites 
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and related sediments. The deposits are described separately in the dif­
ferent elements of the submarine fan system : along the slope, in the 
submarine canyon, in the channels, on the levees, in the lobes (between 
the distribution channels), on the external cone, and in the abyssal 
plain. Using these descriptions, seven facies associations (subdivided 
in 2 to 3 subfacies) are defined within the submarine canyon and fan 
system, according to various criteria as grain size, thickness of the 
layers, sand-pelite relation, lateral variation of the layers, struc­
ture and texture, etc. (fig. 13) (WALKER & MUTTI, 1973; MUTTI & RICCI 
LUCCHI, 1975; INGERSOLL, 1978). 

If the Silurian turbidites of the Mehaigne area were deposited in 
such a submarine fan system, they would belong to the more distal D fa­
cies (see explanation in fig. 13). This facies is characterized by incom­
plete sequences (Tbcde, Tcde, Tde) with wide lateral extension and ra­
ther small thicknesses (max. 150 em thick). The Mehaigne turbidites 
would vary from subfacies D1 (sand beds (b-, c- and d-divisions toge­
ther) thicker than the pelitic e-divisions) to subfacies D2 (sandy beds 
thinner than the pelitic beds). These subfacies are found in the depo­
sition lobes of the suprafan (midfan) or in the external cone of the fan 
(fig. 13). They vary throughout the stratigraphical column reflecting 
small changes in the depositional environment (WALKER, 1970; SESTINI, 
1970; MUTTI & RICCI LUCCHI, 1972, 1975; WALKER & MUTTI, 1973; COUMES, 
1976). The foregoing description of turbidites refers to phenomena ob­
served on the margin of a continental slope. Therefore the model may not 
apply to the situation within the geosynclinal context of the Mehaigne 
area, but it is clear that the turbidites of the Mehaigne area are of a 
distant type. 

Some granulometrical studies give a relation between the maximum 
grain size in the sandy beds (a-, b-, c- and d-) of the turbidites, and 
distance to the mouth of the submarine canyon from where the turbidites 
started. In the Mehaigne area the maximum grain size is between 0.375 
and 0.500 mm. According to the values given by NELSON (1973) for the 
deepsea fan of Astoria in the North East Pacific, the distance from the 
Mehaigne area to the source would then be 100 to 130 km. This distance 
is probably exaggerated since we are dealing with a different kind of 
basin. More investigations are needed before observed grain size-distance 
relation can be used, but again the suggestion remains that the turbiti­
tes in the Mehaigne area are of a distant type. 

3.6. Palaeogeographic reconstruction 

Another problem is the position of the Mehaigne area in the global 
geosynclinal trough. Typical flysch troughs (the Polish trough, DZULINSKI 
& WALTON, 1965; the Welsh trough, WOOD & SMITH, 1959; the Appalachians, 
ENOS, 1969; the Apennine trough in the miocene Marnoso-arenacea, RICCI 
LUCCHI, 1978) are thought to have been elongated basins with transport 
basically parallel to the longitudinal axis of the basin from axial 
sources at one or both basin ends. But possibly there are lateral sour­
ces of supply, in which case the current directions would be deflected 
in the direction of the main basin axis (KELLING, 1962; RICCI LUCCHI, 
1978). However, situations are known where a transversal filling is more 
likely. BOUMA (1962), for example, found that in the Alpine flysch in 
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the French Provence, the E-W trending basin could be divided into depres­
sions with a N-S elongation in which the turbidity currents moved longi­
tudinally, i.e. transversally to the general E-W axis. A similar situa­
tion could be present in the Mehaigne area where the turbidity currents 
ran to the north while the orientation of the first order fold axes indi­
cates the general direction of the geosyncline more or less E-W. It is 
clear that m0re information on the composition and the facies of the 
flysch, the direction of the turbidity currents etc. from other places 
in the Brabant Massif is needed before an accurate picture of the confi­
guration and type of geogynclinal trough can be obtained. 

The palaeogeographic reconstruction of the Silurian deduced from 
the area studied would be the following : a southern continental area, 
the Ardenne, from where the sediments originated,with north of it a epi­
continental sea of which we only know the deeper part i.e. the Condroz 
Ridge, with a graptolitic facies containing spores and reworked microfos­
sils originating in the Ardenne; to the north of the Condroz Ridge, a 
hypothetical, undiscovered source area for the turbidity currents on an 
outer, deep, epicontinental shelf, and north of it at some distance (se­
veral tens of km) the distal part of a turbidite fan system in the Me­
haigne area, in a bathyal environment with highly reducing conditions in 
a miogeosynclinal trough. 

This conclusion brings us to another, geometrical problem. About 
11 km south of the Mehaigne area following the strata under the Syncli­
norium of Namur, the Silurian sediments of the Condroz Ridge occur, sup­
posedly still autochtonous and not moved by the Hercynian "Faille du 
Midi". They show a graptolitic shale facies which is believed to occur 
on the deeper epicontinental shelf. The whole system of a slope with 
coarse flysch, typical flysch, hemi-flysch or metaflysch in between the 
Brabant Massif and the Condroz Ridge cannot fit into this strip only 
11 km wide. A thrust fault in between these two regions, such as the 
Mosan fault ("Faille Mosane") proposed by MICHOT (1979) under the Syncli­
norium of Namur to explain other stratigraphical, petrological and struc­
tural observations, could possibly solve this contradiction. 

READING (1972) proposed four different tectono-sedimentary frame­
works for true flysch facies in contemporary situations. The flysch of 
the Mehaigne area can be classified as the Mediterranean type. This type 
occurs nowadays in the Eastern Mediterranean Sea, and is mostly influen­
ced by movements and collisions of microcontinents enclosed between the 
two larger continental plates of Africa and Europe. That the flysch of 
the Mehaigne area belongs to this type is not surprising if we remember 
the position of the Mehaigne area and the Brabant Massif on the SE-edge 
of the London-Brabant microcontinent enclosed by three major continental 
plates (Laurentia, Baltica and Gondwana; seep. 7, 9 & fig. 2B). 

3.7. Vertical variation in the flysch: general evolution and megacycles 

The most obvious vertical variation in the flysch is the general 
increase in thickness of the Tde sequences in the stratigraphical column, 
as a quick glance at the detailed section descriptions (appendix 2) shows 
(see also fig. 14) In the lower half, the average thickness of the Tde 
sequences is between 6 and 12 em while in the upper half, it is between 
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15 and 45 em. However, this is only a general trend and some exceptions 
are found. There is another general trend, also with some exceptions, 
that chloritic matrices of the e-divisions occur in the lower part of the 
column while in the upper part quartzic matrices generally predominate. 
The increase in volume of sediments brought into the Mehaigne area and 
the increase of quartz grains in the matrix (changing from chloritic to 
quartzic) obs.erved with increasing height in the column could show the 
approach of the Caledonian orogenesis (sensu stricto). 

Besides this general evolution, one also observes a marked megacy­
clical variation. Throughout the stratigraphical column four and possi­
bly six megacyclical variations occur, with each megacycle between appro­
ximately 100 and 500 m thick. They are numbered I to VI in fig. 14. The 
features causing this variation, as described above (p. 21) are (1) the 
relative frequence of each type of sequence (Tbcde, Tcde and Tde); (2) 
the average thickness of Tde sequences; (3) the thickness of c-divisions; 
(4) the mineralogy (chloritic, quartzic and calcareous) of the e-divi­
sion; (5) the differences or similarities in the average thickness be­
tween the Tde sequences and the T(b)cde sequences. The presence of £-di­
vision is not considered here, because it is linked to the mineralogy 
(see p. 23). 

We will first describe the most pronounced and well dated megacycle 
IV, 475 m thick and of late Llandoverian, early and middle Wenlockian age. 
In member MB3E there are few Tcde and very few Thede sequences (together 
3-8% of the total number of sequences). The Tde sequences are generally 
thin (8-10 em). The c-divisions are either thick or thin and the e-divi­
sions have a chloritic matrix. At the transition with member MB4A in the 
lower part of the early Wenlockian, there is a marked and steady increase 
in the relative frequence of Tcde sequences. In member MB4A they account 
for 26% to 100%, but there are very few Thede sequences present (up to 
7%). The Tde sequences are on an average, still thin (6.5-10.5 em); c­
divisions are more often thin than thick, but generally thicker than the 
c-divisions of the underlying MB3E member. The e-divisions still have a 
chloritic matrix, but at some horizons they may be calcareous. At the 
transition to member MB4B in the M. riccartonenesis Zone (upper part of 
the early Wenlockian), there is another change : the relative frequency 
of Thede and Tcde sequences in member MB4B decreases only slightly (32-
73%), but the Thede sequences are much more frequent than in the under­
lying member MB4A (6-35%). The highest frequence of Thede sequences occurs 
at the transition of the early to middle Wenlockian. There is also a mar­
ked increase in the average thickness of the Tde sequences (16-17 em). The 
thickness of the c-divisions decreases slightly but both thick and thin 
ones are present. Another important change already occurs i~ the top of 
the underlying member MB4A; there the e-divisions acquire a quartzic ma­
trix; in member MB4B, the matrix is completely quartzic. At the transi­
tion between formations MB4 and MB5, Thede and Tcde sequences disappear 
completely, the average Tde thickness increases considerably (about 26 em); 
but the mineralogy of the e-divisions remains quartzic. The whole middle 
Wenlockian formation MBS, more than 225 m thick, has the same features. 

The second most pronounced megacycle is VI, about 400 m thick and 
of a middle to late Wenlockian age. In member MB7, from sections HC-10 to 
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JD-2 (23.9 m). Thede and Tcde sequences are rarely present (0-12%) and 
approximately in the same proportion. The Tde sequences are at an average, 
medium thick to thick (16-28 em). The few c-divisions are rather thin 
(less then 6 em except for one of 13.5 em). The matrix of thee-divisions 
is quartzic. In this same part of the megacycle some minor cyclic varia~ 
tions were observed : in the parts of the thick sections JD-1 and JD-2 
where no T(b)cde sequences occur, the Tde sequences are at average thi­
cker than in the parts where T(b)cde sequences occur. In the rest of for­
mation MB7, from JD-2 (23.9 m) upwards the T(b)cde sequences are more 
often present (0-32%). The average thickness of the Tde sequences remains 
the same as in the lower part with the same minor cyclic variations. The 
c-divisions are more often thin than thick, but they never reach the 
thicknesses measured in formation MB4B. The matrix of the e-division is 
still quartzic, but at the top several horizons are calcareous. At the 
transition between formations MB7 and MB8 marked changes occur. T(b)cde 
sequences are still present at the base of formation MB8, but higher up 
they become rare or disappear completely. At the sake transition, a mar­
ked increase in average thickness of Tde sequences occurs (thick to very 
thick : 21.5-45 em), increasing higher up in the formation. The rare c­
divisions are mainly thin and the matrix of the e-divisions becomes chlo­
ritic, either calcareous or not. 

Megacycle II is of a slightly different kind, more than 300 m thick 
and of a middle and/or late Llandoverian age. In member MB3A the T(b)cde 
sequences are very rare (0-12%), with Thede sequences nearly always ab­
sent (up to 2%). The Tde sequences are at an average thin (6.5-8 em) and 
the c-divisions are always thin (maximum 9 em thick). The matrix of the 
e-divisions is chloritic. In member MB3B Tcde sequences occur very often, 
but Thede sequences are still very rare. The Tde sequences are at an ave­
rage medium thick and the c-divisions are either thin or thick. The ma­
trix of the e-divisions remains chloritic. In member MB3C the same featu­
res occur as in member MB3A, with neither an increase in thickness of the 
Tde sequences nor a mineralogical change. 

Megacycle III is about 100 m thick and probably of a late Llandove­
rian age. In member MB3C the same features occur as in member MB3A descri­
bed ·above. In member MB3D the T(b)cde sequences occur slightly more often 
(0-13%), with both Thede and Tcde sequences about equally present. The 
Tde sequences are at an average slightly thicker (12 em), the c-divisions 
are (very) thin (less than 7 em). The matrix of thee-divisions becomes 
quartzic. This megacycle III is covered by the volcano-sedimentary layer 
of Pitet, whose position within this megacycle is unclear; higher up there 
is a gap in observations of about 70 m thick between the end of megacycle 
II and the first section :of megacycle III. 

The description of megacycle I is more uncertain because of gaps in 
observation between members MB2A, MB2B and MB3A. It could be about 330 m 
thick and of a middle, possibly late Llandoverian age. In formation MB2A 
Tcde sequences are very often present (43-50%), but the Thede sequences 
are nearly always absent. The Tde sequences are at an average thin to 
medium thick (11-19 em). The frequent c-divisions are remarkably thin 
(less than 6.5 em) and the matrix of the e-divisions is chloritic, some­
times calcareous. The overlying member MB2B has rather different featu­
res : it has less frequent Tcde sequences (15-25%). Thede sequences are 
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nearly always absent, but the c-divisions are thicker than in member MB2A 
(up to 18 em); the Tde sequences are thicker (17-18 em). The matrix of the 
e-divisions changes clearly to quartzic. In the above lying member MB3A, 
Tcde sequences are rare again, Tde sequences in average thin, c-divisions 
thin (less than 9 em) and the matrix changes again to a chloritic one. 

The megacycle V cannot be clearly described due to the lack of good 
observations. It has a middle Wenlockian and a lower late Wenlockian age. 
It starts in formation MB5, without T(b)cde sequences, with thick or very 
thick Tde sequences, and a quartzic matrix. At the transition to forma­
tion MB6 it changes : Tbcde and Tcde sequences are rare to frequent, but 
present in about equal amounts (26%). Medium thick Tde sequences and thin 
c-divisions (less than 8 em), are characteristic; the matrix of the e-divi­
sions is still quartzic. The same features continue in the lower part of 
formation MB7 until section IE-3, where Tbcde sequences and Tcde sequences 
~ogether 6-17%) occur in about equal proportions. The c-divisions are thin 
(less than 10 em) while Tde sequences are at an average medium thick to 
thick. Higher up in megacycle V, the aThount of T(b)cde sequences and the 
thickness of c-divisions decreases again towards megacycle VI. 

We can divide these six megacycles into two types. A first type of 
megacycle (IV, VI and less clearly I and III) shows in the first phase a 
low amount of T(b)cde sequences, with thin c-divisions, followed by a se­
cond phase with the highest amount of T(b)cde sequences (the culmination 
of the megacycle) and generally thicker c-divisions. In the third phase 
the amount of T(b)cde sequences decreases drastically and the few c-divi­
sions are once again thin; this situation resembles that of the first 
phase, but the Tde sequences are in general much thicker than in that 
first phase. Somewhere near the top of the second phase or at the transi­
tion to the third phase, an important mineralogical change occurs. This 
type of megacycle shows a fundamentally different pattern before and after 
its culmination. This is not true for the second type of megacycle (II and 
V), where one sees a return to the previous conditions after the culmina­
tion i.e. the same mineralogy and the same average thickness of Tde se­
quences. The megacyclical variations may reflect the regime of the turbi­
dity currents. We can describe this "regime" on the basis of four charac­
teristics of the turbidity currents and try to explain some aspects of the 
depositional mechanism as reflected in them. 

We assume that the ratio of (incomplete) Tde sequences, (more co~ 
plete) Tcde sequences and (most complete) Thede sequences in a particular 
part of the column is indivative for the average energy of turbidity cur­
rents in that part. Indeed, several authors (see fig. 12) observed that 
near their source, turbidity current deposits are composed of Tabcde se­
quences; further away from the source Tbcde cequences occur, still further 
away Tcde sequences and finally Tde sequences. Apparently the lower the 
average energy of the turbidity current, the more incomplete the deposi­
ted sequences will be. By calculating the above mentioned ratio in diffe­
rent parts of the column (20 to 100 sequences), we obtain a first indica­
tion of the average energy of the turbidity currents in these parts. 

A second indication of the "energy" of turbidity currents may be the 
thickness of the c-divisions. For example : members MB2A and MB4A have a 
comparable high average energy of turbidity currents (the same high rela-
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tive frequency of Tcde sequences) but in MB2A the thickness of the c-divi­
sions (see fig. 14; fourth column) never exceeds 6.3 em, while it reaches 
22.5 em in MB4A. From this, one may perhaps conclude that member MB4A was 
deposited under a more energetic reg1me than member MB2A, although both 
have the same relative frequency of the different types of sequences. 

A thirq characteristic of turbidity current can be expressed by the 
average thickness of Tde sequences, which can vary markedly (see p. 21 and 
fig. 6). An explanantion may be that this characteristic expresses the ave­
rage amount of material transported by the turbidity currents. As mentio­
ned in the beginning of this chapter (p. 50), the average thickness of Tde 
sequences gradually increases throughout the column, suggesting a steady 
increase in the amount of transported material. 

The three above mentioned characteristics were used for study the 
paleoecology of the Chitinozoa in the area (VERNIERS 1982). A fourth cha­
racteristic of the "regime" of turbidity currents is the ratio between the 
average thickness of the Tde sequences and the T(b)cde sequences. The Tde 
sequences can be slightly thicker (10-35%) than the T(b)cde sequences; this 
occurs in formations and members MB2, MB3D, MB4B, MB6 and MB7. It can be 
much thicker (60 to 100%), as seen in formations and members MB3A, MB3B, 
MB3C, MB3E, MB4A and MB8. There exists a correlation between the occur­
rence of T(b)cde sequences generally much thicker than Tde sequences and 
a chloritic matrix in the e-divisions; on the other hand T(b)cde sequences 
only slightly thicker than Tde sequences are linked with a quartzic matrix 
in the e-divisions. From this we deduce tentatively that in the lower part 
of the column with a predominantly chloritic matrix, we see a quieter re­
gime of turbidity currents with higher energy turbidites intruding. Higher 
in the column where a quartzic matrix prevails in the e-divisions, a more 
energetic and more constant regime would exist. This also would indicate 
the gradual approach of the Caledonian orogenesis (s.s.) throughout th~ 
column (see alsop. 51). 

What could be the possible general causes of these megacycli varia­
tions ? It is clear that they are linked to factors in the source area of 
the turbidity currents. Increased or decreased energy and variation in the 
amount of transported material of the turbidity currents could be provoked 
by uplifting or sinking of the source area, causing a steeper or flatter 
slope, or by movements of the source area away or towards the Mehaigne area. 
Indeed, according to models proposed by MUTTI & RICCI-LUCCHI (1972) and by 
INGERSOLL (1978) the lower part of our megacycles would correspond to a 
prograding submarine c.one and the upper part to a retrograding cone. Eusta­
tic sea-level changes would also provoke changes in the source area and 
provoke megacyclical variation in the flysch. McKERROW (1979) compiled all 
the eustatic sea-level oscillations and continentel or local movements in 
the Silurian around the North Atlantic Ocean, while LAUFELD (1979) descri­
oed in detail the sea-level changes for Gotland (Sweden) (fig. 15). At the 
time of the two most important megacycles (IV and VI) neither eustatic nor 
continental movements are observed but local movements are recorded in the 
Anglo-Welsh basin and in Gotland. Therefore local uplift and sinking of 
the source area of the turbidity currents in or near the Condroz Ridge, 
linked with the orogenetic very active Ardenne, are the only possible cau­
ses for the megacyclic variation in the flysch of the Mehaigne area. 



N 

+ 
... ,. 

:"':~·.:. ..• : " . . ·' ,': -:.. . ',"'. 
.. ·. i ·.·· \ . . . ' . . : . . ·~ 
. ·:-. :~~"" . \ 

\.. . ·' ... ', .. , ... ··· ·:. 
I • I 
r , • ' 
~ . / 
I 
I 

N 

DD 
+ 

fig.16A fig.16B 
FIG, 16A : POLES OF THE CLEAVAGE IN A W.IJLFF NlET (119 MEASUREMEN'!"S) IN THE SILURIAN OF THE MEHAIGNE AREA (OPE~ 

TRIAN.GLE : MEAN OF OUR MEASUREMENTS: BLACK TRIANGLE : MEAN AND QOTTED LINE : OUTER LIMIT OF THE 

POLES OF CLEAVAGE ACCORDING TO VANDERVEN 1967 IN THE SAME AREA) 

FIG, 16B : CONTOURED DIAGRAM FOR THE POLES OF CLEAVAGE IN THE SILURIAN OF TH!E ~HAIGNE AREA ON A SCHMIDT NET 

AND COUNTOURED WITH A I<Ai.SBEEK COUNTIN.G NiET (CONTOURS 0.85-4,3-8.5-·12.8-14,5 % PER 1% AREA, MAXIMUM 

15.3 %: 119 POINTS), EXCEPT FOR SOME A'B1ER:RATIC OiBSERVATIO'NS,TH!E POINTS CLUSTER AROUND A SINGLE MEAN 
ORIENTATION OF THE CLEAVAGE (N.70oE 69o'N), THE CLEAVAG:E IN THE fifEHAIGNE AREA IS THUS OF A AXIAL PLANE 

TYPE, THE CLUSTER TENDS PARTLY TOWil\>RDS THE CENTER (DECREASING DIP), POSSIBLY DUE TO CREEP IN THE 0 L:T­

CROPS, THE OTHER TENDEN.CY OF THE CLUSTER IN DIR'ECTION OF THE STRIKE (RANGING FROM N41oE TO N70°W) 

REFLECTS THE MINOR 01WULATIONS IN THE M~IN CLEAVAGE DIRECTION., 

(11 
CXI 



59 

On the west side of the London-Brabant microcontinent, local uplifts 
are observed during the early Wenlockian in the May Hill area (HURST et 
al., 1978), but they are at a different moment than the culmination o~me­
gacycle IV. The bathymetrical history in Gotland (Sweden) at the south-west 
side of the large Baltica plate, facing the east side of the London-Brabant 
microcontinent is quite complex. Many waterdepth changes occur and are in­
terpreted as transgressions and regressions. A remarkable simultaneousness 
can be seen between the well dated megacycle IV and the "regression-trans­
gression" cycle in the Visby Beds-Hogklint Beds-Tofta Beds and basal Mulde 
Beds. In the late Wenlockian another marked change in depth occurs in Got­
land in the Slite Beds, Halla Beds, Mulde Beds and Klinteberg Beds. In the 
Mehaigne area the megacylce VI is also of late Wenlockian age, but not pre­
cisely dated. Therefore their simultaneousness cannot be proved. Taking 
into account the distance between the two areas it is not probable that 
orogenetic movements in the Ardenne provoked the seadepth oscilations in 
Gotland. Similar Caledonian tectonic movements nearer to Gotland in the 
northern German-Polish Caledonides and their NW prolongation hidden under 
the eastern part of the North Sea (cf. ZIEGLER 1978) could be their cause. 

4. DIAGENESIS 

As mentioned earlier very little petrographical work was carried out; 
therefore we can only summarize some general observations. The sediments 
of the Mehaigne area were modified after their sedimentation by marked dia­
genesis (see above p. 17). As elsewhere in the Silurian of the Brabant Mas­
sif, they show a clear fissility oblique to the bedding planes (oblique 
slaty cleavage) which could indicate an advanced diagenesis or the anchi­
zone of metamorphism. This cleavage has a general steep dip to the north, 
sometimes to the south. Fig. 16 gives a diagram of our measurements of the 
fissility projected on a Wulff net together with the diagram obtained by 
VANDERVEN (1967) for the same area. It shows that the poles of the clea­
vage planes cluster around a single average orientation (N70°E, 69°N) and 
that the cleavage in the Mehaigne area is thus of an axial plane type and 
different from e.g. that in the Orneau valley where a fan-type cleavage 
occurs (see MORTELMANS, 1953). Deformations of the cleavage observed in 
minor ondqlations (fig. 16B) and the phenomenonof "kink bands" described 
by VANDERVEN (ibid.) indicate that two consecutive orogenetic epicodes in­
fluenced the a~ Two such episodes were already observed in other places 
of the Brabant Massif (Orneau valley, MORTELMANS 1953 and VANDERVEN, ibid.; 
Sennette valley, LEGRAND, 1967b) and were attributed to two phases of the 
N~ocaledonian orogenesis (respectively of Pridolian-Gedinnian age and of 
middle to late Emsian age) by LEGRAND (1967a) and MICHOT (1979). It seems 
possible that the two orogenetic episodes observed in the Mehaigne area 
are from the same age as those in the Orneau- and the Sennette valley 
since all three areas form part of the same tectonic unit : the Brabant 
Massif. 

VERNIERS (1982) mentions analyses on the degree of carbonization of 
the organic material done by Dr. Y. SOMERS (1982, pers. comm.), from the 
I.N.I.E.X. at Liege (Belgium), which gives a more exact idea of the diage­
nesis. The reflectance on vitrinite from two samples was measured from the 
lower and upper part of the total column (samples IG-19/+24,8 m and CB-8/7). 
The measurements gave values with an average of 4% medium reflectance (be­
tween 2,5 and 7%). These high values clearly show the rank of antracites. 



60 

In petrographical classification this corresponds to the deeper part of 
the zeolite facies (anchi-zone) and possibly to a very low grade metamor­
phism. However, our few petrographical observations showing an abundance 
of chlorite and sericite in the slates point to the zeolite facies (anchi­
zone). The typical minerals (albite and epidote) of the low metamorphism 
zone or greenschist facies were not found in our thin sections. From the 
foregoing it.is evident that a very thick series of sediment covered the 
Mehaigne area at the end of the Silurian producing an incipient metamor­
phism. These sediments have all been eroded after the Caledonian oroge­
nesis and before the Givetian (Middle Devonian), whose rocks cover the 
folded Silurian sediments. 

5. A BRIEF STRUCTURAL DESCRIPTION OF THE AREA 

Structures were observed in outcrops or were deduced directly from 
combined field observations. Four kinds of deformations occur : large 
scale folds, smalle scale folds and faults with minor or major displace­
ments. 

Generally the large folds are gradual and open with amplitudes of 
several hundreds of meters and only visible in large outcrops or deduci­
ble from series of outcrops. Little folds are rare and have an amplitude 
of several meters; they are only observed in the centre of a closed, ra­
ther small anticline at Warnant-Dreye-North (KG-3, KG-4), where three of 
these small symmetrical folds occur. Some very small ondulations of the 
beds with an amplitude in the order of 10 em are present in formation MB4, 
but they are syngenetic and typical for turbidites. Several minor flexures 
were observed in the larger folds, and in the axes of the large folds some 
minor ondulations occur. For example, outcrop HC-1 at Huccorgne-Watermill 
is situated in the center of a large syncline, but in the outcrop itself 
one sees only a minor very open anticline. 

The small faults with a dip slip of a few em to a meter often occur 
in groups and sometimes make the detailed logging of sections difficult. 
No faultbreccias are observed associated with these faults, and they 
mostly occur as satelites of bigger faults. The larger faults with dip 
slips of ten to hundreds of meters are always associated with faultbrec­
cias, of a few em to 4 m thick (e.g. north of CD-2 at Lamontzee). The dip 
and strike of the beda and the major folds are shown on map 2 and the 
large faults are mapped on the geological map (map 3). 

Generally speaking the Burdinale valley is structually less complex 
than the other valley studied here. The continuity of a dip of 30° to 40° 
S to SSE is interrupted by four syncline-anticline couples with a plunging 
axis of 5 to 10° WSW. In the Burdinale valley between Burdinne and Oteppe 
the strata dip to the south (40° to 85°), and their strike is E-W at Bur­
dinne and ENE-WSW between Lamontzee and Oteppe. At Lamontzee a large ENE­
WSW trending fault displaces a southern bloc about 140 m dotvnwards. In 
Oteppe a broad syncline-anticline couple occurs with flancs dipping about 
30° to 40° and a plunging axis 5° to 10° towards the WSW. Between the 
Ruisseau La Prale and Petit Molu two little syncline-anticline couples are 
observed, also with plunging axes to the WSW. North of Huccorgne a large 
syncline occurs ondulating in its centre (see above), and also having a 
WSW-ENE plunging axis. At the same place between the watermill and the 
church WSW-ENE striking faults dipping steeply to the south occur. The 



61 

southern blocks were thrown down tens or several tens of meters. Similar 
faults were observed in the Devonian-Carboniferous rocks more to the 
south (DAMIEAN, 1954) and are probably of Hercynian or post-Hercynian age. 

In the Mehaigne valley the structure is more diversified. In the 
northwest the structure is not clear as outcrops are absent. South of La­
tinne an anticline occurs between Latinne-Hosdin-Les Ruelles and Latinne­
Hosdin-Trou du Loup with the northern £lane dipping 30-35° to the NNW and 
the southern £lane, 30-70° to the SSE. South of this area till Fumal-Thier 
de Huy, five anticline-syncline couples occur, all tending ENE-WSW with 
axes generally plunging WSW. At the NW of Fallais (outcrop HG-12) an anti­
cline with axis plunging WSW occurs. North of Pitet there is a very open 
syncline, again with a WSW plunging axis. A smaller anticline with the 
same WSW plunging axis is situated in the Butte Saint-Sauveur (Fallais­
Pitet). A closed syncline occurs south of it, and at Fallais-Pitet-Les 
Falihottes. A closed anticline occurs with horizontal axis east of the 
Mehaigne river, west of this river it plunges WSW. The structural pattern 
described was originally recognized by mapping the volcano-sedimentary 
layer of Pitet. Between Fall~is-Pitet-Les Falihottes and Fumal-Church few 
direct observations are possible, but no folds are expected to occur. From 
north to south in Fumal-Church and Fumal-Rue de Marneffe, one finds a ra­
ther small and closed syncline, an anticline followed by a more open syn­
cline with axis plunging NE instead of WSW as elsewhere in the Mehaigne 
area. In the southern part of Fumal at the Fumal-Thier de Huy and at 
Fumal-Bois aux Guisses, the southern half of a very open anticline is 
seen disturbed by two smaller flexures with the same strike as the anti­
cline. The central part of this broad anticline shows some minor anticli­
nal and synclinal ondulations with SW plunging axes. In conclusion, we 
can say that in the Mehaigne valley the strata generally dip between 30° 
and 60° to the SE, interrupted by many larger open and smaller closed 
folds with, in most cases, WSW plunging axes. 

The structural correlation of both valleys is somewhat complex. From 
the lithological correlations, a fault can be deduced that would occur be­
tween the two valleys (between Fumal-Les Trous and Huccorgne-Watermill) 
with a downthrow of about 100 m for the NE block. The large syncline-anti­
cline couple at Oteppe in the Burdinale valley could correspond to the two 
syncline-anticline couples at Pitet in the Mehaigne valley. The folds ob­
served between Marneffe and Huccorgne in the Burdinale valley could cor­
respond than to the many folds observed at Fumal in the Mehaigne valley 
(see appendix 4 and 5 : general structural map and geological map). Ear­
lier correlations of some folds in both valleys by FOURMARIER (1921) do 
not appear thus to be probable. 
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CONCLUSIONS 

In this study the Silurian sediments of the Mehaigne area are analy­
sed in detail. This area (mapsheet 132 Wasseiges-Braives) is located in the 
eastern part of the Brabant Massif folded during the Neocaledonian orogene­
sis. In some 400 outcrops (for their general localisation see appendix 3) a 
total of 1500 m .of sediments are accessible. The sedimentology and petrogra­
phy of about 600 m of these are described in detail (see logs in appendix 2). 
For each well studied outcrop, a detailed localisation map is given in appen­
dix 1. 

The dominant rocktype is mudslate, hut siltslate, sandy slate and 
siltstone also occur; in the field the siltstone may look like fine sand­
stone. From the viewpoint of diagenesis and/or metamorphism, they belong to 
the deeper zeolite facies and generally show an oblique slaty cleavage. A 
deposit of volcanic origin also occurs : the volcano-sedimentary layer of 
Pitet, about 27 m thick and most probably of late Llandoverian age. It is 
interpreted here as a deposit from a large turbidity current provoked by an 
ignimbritic eruption. 

The most characteristic feature of the deposits is their rhytmicity. 
The sediments are built up as a repetitive succession of elementary sequen­
ces that contain two to five divisions, each with specific sedimentological 
features. These elementary sequences correspond to the sequence of inter­
vals (divisions) described by BOUMA (1962) for deposits of turbidity cur­
rents. The divisons are denominated a, h, c, d and e. In the Mehaigne area 
the a-divisions are absent. On the other hand at the top of the e-divisions 
a fine specific layer may occur, called here f. The sequences observed are 
Thede(£), Tcde(f) and Tde(f). The general sedimentology of the Silurian sedi­
ments of the Mehaigne area therefore proves their deposition by turbidity 
currents. 

Six different features cauce variation in the rhytmicity of the tur­
bidites : the lithology; the average thickness of the Tde sequences; the 
ratio between the average thickness of the Tde sequences and the Thede se­
quences; the thickness of the c-divisions; the ratio between the average 
thickness of the Tde sequences and that of the T(b)cde sequences; the pre­
sence of £-divisions. Each feature allows a division into two to five clas­
ses and a subdivision of all the sections into ten groups with very well 
defined sedimentological and/or mineralogical characteristics referred to as 
"sequential patterns". They reflect the large scale variations in the regime 
of the turbidity currents. 

A lithostratigraphical column 2100 m thick is constructed on the ba­
sis of four methods : (1) direct ~orrelation of identical successions of 
sequences (chronosequences); (2) estimation of relative position of adjacent 
outcrops; (3) the presence of marker beds or distinctive lithologies; (4) 
geometrical estimations of the relative position of sections at distances 
exceeding fifty meters. The position of several outcrops remains doubtful 
because of their isolated location. To establish the position of these out­
crops the micropaleontological content, mainly Chitinozoa, was studied. 

Nine informal formations, MB1 to MB9, are described in detail. Seve­
ral of them are subdivided into 2 to 6 members (members MB2A, MB2B, MB3A, 
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MB3B, MB3C, MB3D, MB3E, MB4A, MB4B). Only after similar litho- and biostrati­
graphical research in the Silurian type-localities of the Brabant Massif (Or­
neau and Sennette valleys), a formal division for the Silurian in the whole 
massif can be proposed. Some of the units of the Mehaigne area might than be 
used in a formal way. The lithostratigraphical units were dated by VERNIERS 
& RICKARDS (1979) and VERNIERS (1981, 1982) from middle Llandoverian to 
early and possiply Ludlovian age. Formati~n MB1 may be of the late Ordovician. 
By these datations the large thicknesses of the Silurian sediments in the 
Mehaigne area become obvious : e.g. the Wenlockian by itself accounts for at 
least 850 m of sediments. 

The turbidites from the Mehaigne area show all the features of a 
flysch-facies and belong to the miogeosynclinal trough type (AUBOUIN, 1965). 
Measurements of the direction of the current ripples and observations of po­
lished sections show a southern source for the turbidity currents. The petro­
graphy indicates that the sediments are derived from older sedimentary rocks. 
The Ardenne, formed by the Caledonian orogenesis at the end of the Ordovicium 
and exposed to erosion during the entire Silurian, is situated to the south 
of the Mehaigne area and was probably the original source of the sediments 
in the Mehaigne area. 

The microfossil content allowed VERNIERS (1982) to conclude that 
outer deep shelf conditions prevailed in the source area of the turbidity 
currents; these currents descended into the Mehaigne area, which had to be 
bathyal. 

The granulometry and the features of the turbidites of the Mehaigne 
area point to a rather distant source area (several tens of kilometers), but 
no reliable estimate of the distance can be made. 

The paleogeographic reconstruction for the Silurian, deduced from the 
area studied, would be the following : a southern continental area, the Ar­
denne, where the sediments originated;north of it an epicontinental sea, of 
which we know only the deeper part, i.e. the Condroz Ridge, with a grapto­
litic facies containing spores and reworked microfossils derived from the 
Ardenne; to the north a hypothetical source area for the turbidity currents 
on an outer deep epicontinental shelf and, some distance north of this, the 
deposition area of the distal turbidites of the Mehaigne area in a bathyal 
environment with highly reducing conditions in a miogeosynclinal trough. The 
foregoing spatial sequence covers several tens of kilometers and cannot be 
fit into the actual area comprising the Brabant Massif and the Condroz Ridge 
which are separated at present times by only 11 km, measured under the Syn­
clinorium of Namur. However, it could fit in, if one accepts under the Syn­
clinorium of Namur the presence of a thrust fault, the Mosan-fault (la faille 
mosane), postulated by MICHOT (1979) on the basis of stratigraphical, petro­
logical and structural data. 

The flysch in the Mehaigne area is similar to the Mediterranean flysch 
type (READING, 1972) in recent environments, which is influenced by movements 
and collisions of microcontinents between larger continental plates. A simi­
lar situation also occurs in the Brabant Massif which is situated on the SE 
edge of the London-Brabant microcontinent enclosed by three major continen­
tal plates (Laurentia, Baltica and Gondwana). 
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It is remarkable that the direction of the turbidity currents (S-N) 
is nearly perpendicular to the general direction of the geosynclinal trough 
of the Brabant Massif in the Silurian, which generally has the same direc­
tion as the folding (E-W) in the Mehaigne area. In the classic examples of 
geosynclines, the three directions are identical. For the Brabant Massif one 
has to postulate the presence of small transverse basins, directed N-S, per­
pendicular to the larger geosynclinal trough directed E-W, to explain the ob­
served turbidity current directions. 

There are two types of variations in the flysch of the Mehaigne area 
a gradual increase of the thickness of the Tde sequences and the increasing 
amount of quartz grains in the e-divisions, reflecting the approach of the 
Caledonian orogenesis. The other variation is shown by the presence of at 
least four and probably six megacycles with a thickness between 100 m and 
500 m (numbered I to VI on fig. 14). There are two types of megacycles : the 
first type shows fundamentally different patterns before and after its culmi­
nation. In its first phase it has low energy turbidites which transport low 
amounts of sediments. In the second (culminating) phase the energy of the 
turbidites is high. In the third phase there is a mineralogical change, the 
energy decreases again and the amount of transported material increases con­
siderably. In the second type of megacycles one sees, after the culmination, 
a return to the conditions of the first phase with the same mineralogy and 
the same average thickness of Tde-sequences. 

The megacyclinal variations are thought to be caused by local up and 
down movements in the source area of the turbidity currents (Condroz Ridge) 
which were themselves provoked by movements in the Ardenne which was in full 
orogenetic development. Eustatic or continental sea-level changes are another 
possible cause for megacyclical variations in a flysch, but have to be ruled 
out as a cause for these variations in the Mehaigne area. These sealevel 
changes, observed in other areas (fig. 15), do not occur at the levels where 
most megacycles are observed. 

The structural features of the Mehaigne area are shown in a dip and 
strike map (appendix 4). The dip is generally 30-60° to the S or SE, inter­
rupted in the Mehaigne and Burdinale valley, by respectively seven and four 
syncline-anticline couples, mostly with a axis plunging 5-10° WSW. Some lar­
ger faulLs occur with dip slips of 10 to 100 m showing fault-breccias as well 
as small faults with displacements of at the most a few meters. 

Measurements of the poles of cleavage planes cluster around a single 
average orientation (strike N70°E; dip 69°N), showing that the slaty cleavage 
is of a axial plane type, different to that found in the Orneau valley and 
the Sennette valley situated more to the W in the Brabant Massif. The pre­
sence of kinkbands (VANDERVEN, 1967) and the inclined fold axes indicate two 
orogenetic forces which are attributed in other places of the Brabant Massif 
to two different phases of the Neocaledonian orogenesis (LEGRAND, 1967; 
MICHOT, 1978). 

Finally, the geographical distribution of the lithostratigraphic units 
is shown on a geological map with a scale 1/25.000 (appendix 5). 
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Register of outcrops in this study,classified according to their number 
with indication on which page the detailed localization (Det. lac.) map or 
description and the detailed log (Det. log) can be found. '1In between 
brackets'' (e.g. (88)) points to a detailed descriptive localization. 

Det. Det. Det. Det. Det. Det. Det. Det. 
Lac. log. Lac. log Lac. log Lac. log 

CB-1 (88) - CD-12 77 98 JD-3 (89) 108,110 HG-1 (91) -
CB-7 77 117 CD-13 77 - JD-4 84 111-112 HG-3 (91) -
CB-8 77 117 CD-15 77 - JD-5 84 111 HG-7 85 98 
CC-1 77 117 CD-17 (88) - JD-6 84 111 HG-8 85 -
CC-2 77 CD-18 (88) - CE-12 (90) - HG-19 (91) -
FC-1 80 CD-19 78 99 DE-3 (90) - IG-1 85 99 
FC-2 80 CD-20 78 101 EE-2 (90) - IG-7 (91) -
FC-5 80 CD-22 78 102-103 IE-1 83 105 IG-9 (92) -
FC-6 80 113 CD-34 (88) - IE-2 83 105 IG-10 (92) -
FC-7 80 113 CD-35 (88) - IE-3 83 105 IG-11 (92) -
FC-8 80 113 DD-9 78(88) - IE-4 83 - IG-12 (92) -
GC-4 80 115 DD-10 79 116 IE-6 83 - IG-13 (92) -
GC-7 80 115 DD-12 79 116 IE-7 83 104-105 IG-14 (92) -
GC-8 80 115 DD-13 (88) 117 IE-8 83 - IG-18 87 -
GC-9 80 116 DD-21 79 116-117 IE-9 83 104-105 IG-19 87 97 
GC-11 (88) 115 ED-1 79 - IE-10 83 104-105 JG-1 85 97 
HC-1 81 110 ED-2 79 103 IE-11 83 104-105 JG-3 (92) -
HC-7 81 106 ED-4 79 - IE-12 83 114 JG-4 (92) -
HC-8 81 106 ED-5 79 - IE-22 (90) - KG-1 86 -
HC-10 81 106 ED-6 79 117 JE-1 82 104 KG-2 86 -
HC-23 81 110 ED-12 (88) 117 JE-2 82 104 KG-3 86 -
HC-24 81 - ED-13 (88) 117 JE-3 82 104 KG-4 86 -
HC-25 81 106 ED-14 (88) 117 HF-1 86 99 KG-6 86 -
HC-27 81 - ED-15 (88) - HF-3 85 98 KG-9 (92) -
HC-28 81 - ED-16 79 - HF-4 85 - KG-10 (92) -
BD-1 76 - ED-17 79 116 IF-9 86 98 LG-7 (92) -
BD-2 76 - ED-18 79 116 IF-11 (90) 98 FH-3 (92) -
BD-3 76 - ED-21 (89) 117 IF-12 (90) - FH-9 (92) -
BD-4 76 - FD-1 (89) 113 IF-13 (90) - GH-2 (92) -
BD-5 76 - FD-4 (89) - IF-14 (90) - GH-3 87 96 
BD-6 76 - FD-5 (89) - IF-15 (90) - GH-4 (93) -
BD-7 76 98 FD-6 (89) 113 IF-17 86 101-102 GH-9 87 96 
BD-8 76 - FD-7 (89) - IF-18 86 101 GH-10 87 -
BD-9 76 - HD-1 (89) 114 IF-20 (90) - GH-11 87 -
BD-10 76 - HD-3 80 104 JF-1 (90) - GH-14 (93) -
BD-11 76 - HD-4 82 114-115 JF-2 (90) - HH-2 (93) -
BD-12 76 - ID-1 82 112 JF-3 (90) - HH-4 (93) -
BD-23 76 - ID-2 82 112 JF-4 (90) - HH-6 87 96-97 
BD-24 76 - ID-3 82 - JF-5 (91) - HH-7 87 -
BD-25 76 - ID-6 82 111 JF-6 (91) - IH-1 87 97 
CD-1 77 100-101 ID-8 82 JF-7 (91) - EI-12 (93) -
CD-2 77 98 ID-9 82 110-111 JF-12 (91) -
CD-3 77 - ID-21 79 114 JF-18 (91) -
CD-4 77 - ID-23 82 - KF-1 (91) -
CD-9 77 - JD-1 84 107-109 KF-2 84 99-100 
CD-10 77 - JD-2 (89) 109-110 KF-9 (91) -
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Register of outcrops in this study classified according to their name with 
indication on which page the detailed localization on maps or with descrip­
tion (between brackets) and the detailed log description can be found. 

Burdinne-Les Vallees (BD-1 to 12, 23, 35) 
Fallais-Bocha (HF-1) 
Fallais-Calvaire (IH-1) 
Fallais-Center (IG-18, 19) 
Fallais-Grande Route (JG-1) 
Fallais-Pitet-Bois Cornet (IF-11) 
Fallais-Pitet-Les Falihottes (IF-9) 
Fallais-Pitet-le Point du Jour (IF-17, 18) 
Fallais-Railway (IG-1) 
Fallais-south (HF-3, 4; HG-7, 8) 
Fumal-Au Doyar (HD-1, 3) 
Fumal-Bois aux Guisses (JD-1, 2, 3) 
Fumal-Church (IE-1 to 4, 6) 
Fumal-Foncourt (JE-1 to 3) 
Fumal-Les Trous (ID-21) 
Fumal-Mozon (ID-9, 23) 
Fumal-Rue Marneffe (IE-7 to 12) 
Fumal-Thier de Huy (JD-1, 4 to 6) 
Fumal-Thier de Mazon (ID-1 to 3, 6, 8) 
Heron-Boin-Bois des Bachets (CC-1, 2) 
Heron-Boin-Center (CB-7, 8) 
Huccorgne-Les Avaux (HD-4) 
Huccorgne-Watermill (HC-1, 7, 8, 10, 23 to 25, 

27' 28) 
Lamontzee-Center (CD-9, 10, 12, 13, 15) 
Lamontzee-Rue de Rochee (CD-1 to 4) 
Latinne-Hosdin-Les Ruelles (GH-3, 9 to 11) 
Latinne-Hosdin-Trou du Loup (HH-6, 7) 
Marneffe-Bois Dreut Tier (GC-4, 7 to 9) 
Marneffe-Grande Route (FD-1, 4, 5, 6, 7) 
Marneffe-Watermill (FC-1, 2, 5 to 8) 
Oteppe-Bounia (CD-19, 20, 22) 
Oteppe-Castle (ED-16, 17, 18) 
Oteppe-Cense d'as Trtches (DD-13) 
Oteppe-Center (ED-12, 13, 14) 
Oteppe-Pond (DD-10, 12, 21; ED-4, 5, 6) 
Oteppe-Vissoul (ED-1, 2) 
Warnant-Dreye-north (KG-1, 2, 4, 6) 
Warnant-Dreye-south (KF-2) 

Det. 
Lac. Map 

76 
86 
87 
87 
85 

(90) 
86 
86 
85 
85 
80 

(89) 
83 
82 
79 
82 
83 
84 
82 
77 
77 
82 

81 
77 
77 
87 
87 
80 

(89) 
80 
78 
79 

(80) 
(88) 
79 
79 
86 
84 

Det. log 
description 

98 
99 
97 
97 
97 
98 
98 
101-102 
99 
98 
104,114,115 
107-110 
105 
104 
114 
110-111 
104-105 
101-109,110-111 
111-112 
117 
117 
114-115 

106,110,111 
98 
98,100,101 
96 
96-97 
115-116 
113 
113 
99,101 '102, 103 
116 
117 
117 
116-117 
103 

99-100 
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Appendix 1 : Detailed localization maps or detailed descriptive localization 
of the outcrops, sampling areas and representative sections. 

Detailed localization maps are given p. 76-87 for 33 groups of outcrops ; for 
the other outcrops the localization is described p. 88-93· The detailed loca­
lization maps are mostly on scale 1/1000 and the legend is given below. The 
place of outcrops is shown,of the sampling, of the measurements of the strike 
and dip, of the layers. Insets show the stratigraphical column in real thick­
ness of the outcrops present,with their litho- and chronostratigraphical units. 
Maps reflect the situation between 1971 and 1974 when most fieldwork was done. 
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Detailed descriptive localization of outcrops mentioned in this work and not 
shown on the detailed localization maps. 

CB-1 : Heron-Boin-Center : outcrop in small, 4 m long,road-cut (W side) and out­
crop in a pit 7 m to the NW of the outcrop in the wood, at 88 m N of 
main road, in the southern most part of Bois de Boin; dir. & dip : 
N24°W 36°W ; N15°E 27°W , cleavage : N75°E, 72°N • 

GC-11: Marneffe-Grande Route: outcrop in slope behind and E of house N°190, 
at a small side street, 85 m E from the "Grande Route" Burdinne-Huccor­
gne ; there is a fault in this section in the same direction as the E 
side of the house ; W of the fault 3 m of section are present ; E of 
the fault 2.1 m ; dir. & dip : N86°W 11°8 ; N77°W 14°8 , cleavage : 
N82°E 75°N. 

CD-17: Lamontzee between 11Ferme de la Neffe" and Ancien Moulin de Bounia11 
: 

loose pieces of slate in slope over 60 m, in the NE road-cut of the 
"Grande Route", north of the side road ; this section continues in 
section CE-12 ; in a series of boreholes with a handdrill every 20 m, 
only slates are found, no volcano-sedimentary layer of Pitet. 

CD-18: Lamontzee between "Ferme de la Neffe" and Ancien Moulin de Bounia" 
outcrops in 250 m long slope along sideroad in a cut along the N 
side : very weathered slate, sometimes reddish coloured. 

CD-34: Lamontzee : 350-450 m E of church : loose pieces of rock in the slope 
along the S side of the Burdinale valley ; medium to coarse grained 
volcanic tuff : volcano-sedimentary layer of Pitet. 

CD-35: Lamontzee : outcrop 450 mE of church ; in the 8 side of the river 
Burdinale itself ; very fine slate very finely lamellated, ressem­
bling the "slate of bois Cornet" : upper part of the volcano-sedimen­
tary layer of Pitet. 

DD-9 Oteppe-Bounia : outcrop in W side of brooklet at 240 m N of the 
"Grande Route", 11m north of a waterpit along the brooklet :dark 
gray slates with lamellated and compact sedimentation : micropal. 
Nr. DD-9A. 

DD-13: Oteppe-Cense d'as Triches : outcrop behind chapel and 8E of it in a 
curved road-cut to the farm Cense d'as Triche ; dir. & dip in theE 
N74°W zrs , cleavage : N66°W 68°N ; in the middle of the outcrop : 
N77°W 28°S , cleavage : N83°W 68°N ; near the chapel : N69°W 26°8 , 
cleavage : N79°W 64°N ; micropal. Nr. DD-13/2 and DD-13/16 : see de­
tailed log description (p. 117). 

ED-12: Oteppe-Center 
de l'Eglise". 

outcrop in the garden behind house Nr. 55 1.n the "rue 

ED-13: Oteppe-Center : outcrop in a E-W directed slope under the wall of a 
garden at 12 to 22m W of the rue de l'Eglise facing house Nr. 48 ; 
dir. & dip : N82°E 31°8 and N86°E 29°S, cleavage : N80°E 68°N ; mi­
cropal. Nr. ED-13/4:see detailed log description (p. 117). 

ED-14: Oteppe-Center : outcrop under a N-8 directed wall, 4 m W of the rue de 
l'Eglise, north of outcrop ED-13 ; dir & dip : N51°W 21°8 , cleavage : 
N70°E 57°N; micropal. Nr. ED-14/2 : see detailed log description (p. 117). 

ED-15: Oteppe-Center : horizontal outcrop in the 8W most corner of the place 
in front of the church (covered in 1972) ; dir. & dip : N86°E 21°8 , 
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cleavage : N65°E 53°W. 

ED~21: Oteppe-Werichet :outcrop in E slope of road-cut, at a height of 6 m 
above the road, 25 to 40 m S of house, at 370 m S of church of Oteppe ; 
dir. & dip,25 m S of house : N36°E 21°W , cleavage : N81°W 76°N ; 32m 
S of house : N41°E 19-24°W , cleavage : N80°E 71°N ; 40 m S of house : 
N64°E 20°W ; in the southern part a little fault : N30°W 75°E with up­
lift of E part ; micropal. Nr. ED-21/2 : see detailed log description 
(p.117). 

FD-1 Marneffe-Grande Route : large outcrop at the border between Oteppe and 
Marneffe in theN slope of the road-cut between Km 7.490 and 7.530, in 
the curve NW of the brook "La Prale" ; dir. & dip : 10 m N of curve : 

FD-4 

FD-5 

N24°E 30°W , cleavage : N65°E 80°N ; in the curve : N9°E 38°W , clea­
vage : N56°E 79°N ; 5 m S of curve : N8°E 31°W , cleavage : N54°E 73°N 
in the E most part : N22°E 32°W , cleavage : N54°E 73°N ; these data 
show the center of a anticline with axe dipping to the WSW ; micropal. 
Nr. FD-1/3 and FD-1/101 : see detailed log description (p. 113). 

Marneffe-Grande Route 
around Km 7.400. 

Marneffe-Grande Route 
road to "Le Prale". 

loose pieces of slate in N slope of road-cut 

outcrop inN slope at Km 7.330, 70 m SE of side 

FD-6 Marneffe-Grande Route : outcrop in N slope of the road in a excavated 
part at Km 7.240, 130m W of side path to Marneffe ; many small faults 
in this outcrop,possibly caused by creep. 

FD-7 Marneffe-Grande Route: outcrop inN slope at Km 7.175, near thehigh­
est point of the road. 

HD-1 Fumal-Au Doyar : large outcrop in a cliff and several outcrops above it 
in the flank of the valley, in the E part of Bois de Molu ; some 27 m 
of section is present, 8.8 m is described ; dir. & dip on top : N90°E 
14°S ; at the base : N85°E 25°S ; micropal. Nr. HD-1/14 m : taken some 
14m above the top of described section. 

JD-2 Fumal-Bois aux Guisses : long outcrop in both sides of a deep ravine, 
running from the plateau 30 m deeper to halfway the flank of the valley 
in the Bois aux Guisses ; it starts 130m E from the Thier de Huy along 
the S edge of Bois aux Guisses ; at the top of ravine the Devonian sand­
stone, shales and limestone are found on top of the Silurian ; dir. & 
dip : -7 m under the plateau : N65°E 27°8 , cleavage : N59°E 74°N ; 
-23m under the plateau : N74°E 30°S , cleavage : N42°E 71°N ; at the 
base of the outcrops : N77°E 26°8 , cleavage : N68°E 71°N ; 38.6 m of 
section is present and described ; micropal. Nr. JD-2/1, 56, 117, 124, 
152 : see detailed log description (p. 109-110). 

JD-3 Fumal-Bois aux Guisses : long outcrop in both sides of a deep ravine, 
with at-0.5 to -7 m under the plateau:10 m Devonian rocks and from -7 
to -50 m under the plateau Silurian rocks ; some 80 m of section is 
present : only the sections not described in JD-1 and JD-2 are descri­
bed here ; the upper entrance is at 260 m to the E of Thier de Huy 
along the upper (S) edge of Bois aux Guisses ; dir. & dip : at the top 
N70°E 31°8, cleavage: N75°E 65°N ; in the middle : N70°E 27°8 , clea­
vage N68°E 67°N ; at the base of the outcrops : N70°E 27°8 , clea­
vage : N64°E 62°N ; micropal. Nr. JD-3/29 taken at the top of section, 
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just under the Devonian rocks ; see detailed log description (p. 108,110). 

CE-12: see CD-17. 

DE-3 Oteppe-Vissoul : loose pieces of sandstone on the field W of the road, 
270m N of "Cabaret au Congo". 

EE-2 : Oteppe-Vissoul : loose pieces of sandstone on the field E of the road, 
200-250 m SW of Chapel St. Donat. 

IE-22: Fallais-Pitet : in a temporary trench, for the construction of a pipe­
line (1975) over 330 m distance, Silurian rocks were cut ; starting 
from the road from Pcint-du-Jour to Fumal eastwards : between 40 m and 
120 m the limit between members MB3E and MB4A ; at 320 m still member 
MB4B ; about 100 m of section is present ; at 35 m N19°W 10°W ; at 
120 m : 20°E dip ; at 135 m the axe of a small anticline : at 140m : 
N36°E 27°W ; at 180m N31°E 15°W ; at 230m N31°E 23°W. 

IF-11: Fallais-Pitet-Bois Cornet : old quarry at the entrance of Bois Cornet, 
NE of the road ; 450-500 m SE of the castle-farm of Pitet ; often stu­
died earlier ; 25 m of section present and described ; dir. & dip : 
N64°E 61°S ; micropal. Nr. IF-11/C1 and IF-11/C3 : see detailed log 
description (p. 98). 

IF-12: Fallais-Pitet : outcrop on the S side of a road-cut in the road to 
Fumal at 260 m SE of the bifurication near the sawmill. 

IF-13: idem at about 180m SE from bifurcation. 

IF-14; idem at about 120 m SE from bifurcation. 

IF-15: idem at about 60 m SE from bifurcation : IF-12 to IF-15 show all the 
coarse grained volcano-sedimentary layer of Pitet. 

IF-20: Fallais-Pitet : temporary trench for the construction of a pipeline 
(1975), over 45 m length, between the road Pitet-Fumal and the rail­
way at 340 m SE of the bifurcation near the sawmill ; dir. & dip : 
near railway : N43°E 58°SE ; in the middle N50°E 43°SE ; near the 
road : N67°E 67°S. 

JF-1 and JF-2 : Fallais-Pitet-butte Saint-Sauveur all around this small 
hill, with on top the archeological site of the chapel of Saint­
Sauveur (gallo-roman, franco-merovingic), there are outcrops and old 
quarries, with one large quarry on the S side (JF-2) ; only the vol­
cano-sedimentary layer of Pitet is found here ; often studied earlier 
(see p. 10-12) ; DE PAUW (1971) established the dip and strike by 
grainsize analysis and we conclude that the "butte" is formed on the 
center of a broad anticline with axe dipping to the SW. 

JF-3 Fallais-Pitet-Les Falihottes : Chemin de Westa : outcrop in the N slo­
pe of a road-cut 320 to 570 m W of the bridge of the Mehaigne near the 
castle-farm of Pitet ; from 100 to 170 m from the beginning of the 
road (going uphill) : fine to medium grained volcano-sedimentary layer 
of Pitet ; from 170 to 250 m the grainsize increased ; no contacts 
found;dip probably to NNW. 

JF-4 Warnant-Dreye-Bois Robert : outcrop in NE slope of road-cut of the 
"Grand Route" between the side road to Vaux-et-Borset and the side road 
to Dreye ; weathered slates of Bois Cornet, upper part of the volcano­
sedimentary layer of Pitet. 
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JF-5 Warnant-Dreye-Bois Robert : outcrop in S slope of road-cut of the begin­
ning of the road to Vaux-et-Borset (via the plateau) at 0 to 20 m E of 
the "Grand Route" ; weathered slates of Bois Cornet, upper part of the 
volcano-sedimentary layer of Pitet ; dir. & dip : N73°E 27°S. 

JF-6 Warnant-Dreye-Bois Robert : loose pieces of slates in the N slope of 
the road-c~t of the road to Dreye at 35 m from the "Grand Route" ; sha­
les of probably member MB3E. 

JF-7 : Warnant-Dreye-Bois Robert : outcrop in the N slope of the road-cut of 
the road to Dreye at 80 m from the 11Grand Route" ; probably member MB3E. 

JF-12: Fallais-Pitet-Les Falihottes : chemin de Westa : loose pieces of the 
volcano-sedimentary layer of Pitet on the field N of the chemin de Wes­
ta, at 160 to 200 m from the beginning of the road ; see JF-3. 

JF-18: Fallais-Pitet & Fumal-Bois du Tier a Mehaigne : temporary trench, (July 
75) 825 m long, for the construction of pipeline ; starting from the 
"Grand Route" Huy-Hannut at Km 9.770 and going westwards to the valley 
bottom 250m SE of the quarry of Bois Cornet (IF-11) ; at 65 m: N60°E 
49°SE ; at 80 m : curve to N79°W ; with relatively thick Td division 
at 126 m : end of Mesozoic cover : height 152m ; dir. & dip : N55°E 
55°S ; at 290 m : corner of wood : dir. & dip : N57°E 60°S : between 80 
and 126 m very thick sequences with relatively thick Td divisions ; 
between 126 and 225 m : very thick sequences (up to 60 em ; between 325 
and 332 m (second corner of wood) thick to medium thick sequences ; 
around 420 m transition of formations MB5 to MB4, which continues up to 
748 m (last point where Silurian rocks were seen in the trench) ; grap­
tolites in member MB4B between 420 to 520 m ; thick quartzitic sand­
stones (Tb, Tc and Td divisions) between 486 and 526 m ; at 523 m : dir. 
& dip : N52°E 55°S. 

KF-1 Warnant-Dreye : slope in a wood about 100 m SW of the confluence of the 
"Ruisseau de Dreye" and "Ruisseau des Etangs" : loose pieces of the 
volcano-sedimentary layer of Pitet, spread out over the slope. 

KF-9 Warnant-Dreye : SW of Ferme de Chantraine, along the road to KF-2 at 
75 m S of the "Ruisseau of Dreye" : small borehole (1 ,2 m) with Silu­
rian chloritic shale at the bottom. 

HG-1 Fallais-South : outcrops of hard rocks in m~adow 420 m E of "Ferme du 
Bocha", 20 to 40 m SE of the "Ruisseau de :J;t6cha" : 5 m section of the 
top part of the volcano-sedimentary lay~' of Pitet the so-called 
slate of Bois Cornet ; the coarse gra~wed part was not seen in outcrop 
but loose pieces of it were found in~he meadow ; dir. & dip : N70°E 
53°S. 

HG-3 Fallais-South : outcrop in W slope in the curve of the road Fallais to 
Marneffe at the intersection to the "Ferme du Bocha", near the houses 
called "Les Vieilles Mohones"; dir. & dip : N66°E 36°S , cleavage : 
N80°W 68°N. 

HG-19: Fallais-South : place of an old outcrop in both slopes of a hollow 
road about 250 m SW of the castle of Fallais, at 30 to 100 m NW of 
the crossing with the road Fallais to Marneffe ; in these slopes ear-

,, lier authors might have found the volcano-sedimentary layer of Pitet. 

IG-7 Fallais : place of old outcrops in the SE slopes behind the house along 
the road Fallais-Pitet described by DE LA VALLEE-POUSSIN & RENARD, 1896, 
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p. 7-10 ; the volcano-sedimentary layer of Pitet with upper and lower 
contact was observed in these times. 

IG-8 : idem, about 100 m more to the E. 

IG-10: idem, about 400 m W of the "Grande Route'' at Km 11 .000. 

IG-11: Fallais-center: old borehole (1927) for water, described by HALET 
(1936) in the dossier of the Geological Survey of Belgium (Nr. 341) 
2 m of quartzitic rocks are described in between shales. 

,. 

IG-12: idem, old borehole more near the station : in the dossier of the Geolo­
gical Survey of Belgium (Nr. 429) : description of some quartzitic rocks 
in the borehole. 

IG-13: Fallais-Pitet : outcrop in a slope behind chapel at 150 to 200 m ENE 
of the watermill of Pitet, described by previous authors : DUMONT, 1848, 
p. 309 ; DE LA VALLEE-POUSSIN & RENARD, 1890, p. 7-10 ; Nr. 242 in the 
dossier of the Geological Survey of Belgium. 

IG-14: idem, an outcrop in a N-S directed slope more to the NE ; Nr. 243 in 
the dossier of the Geological Survey of Belgium. 

JG-3 : Warnant-Dreye-Bois Robert : outcrop in the NE slope along main road 
Huy-Hannut between Km 10.730 and 10.795 in front of the houses Nr. 182 
and 183 ; to the NW the coarse and medium grained volcano-sedimentary 
layer of Pitet ; to the SE the fine grained part ; the lower limit is 
situated just between the houses Nr. 182 and 183, or a little to the SE 
of it. 

JG-4 Warnant-Dreye-Bois Robert : outcrop in the N slope of the small side 
road to Vaux-et-Borset ; east of a stone wall over 10 m : fine grained 
volcano-sedimentary layer of Pitet. 

KG-9 Warnant-Dreye : at the confluence of the 11 Ruisseau de Dreye" and the 
"Ruisseau des etangs" : loose pieces of the volcano-sedimentary layer 
of Pitet. 

KG-10: Warnant-Dreye : slope at 40 m SW of the confluence of the "Ruisseau de 
Dreye" and the "Ruisseau des etangs" : loose pieces of the volcano-se­
dimentary layer of Pitet. 

LG-7 Warnant-Dreye-Au Chapin : temporary trench for the construction of pipe­
line (1973), directed N60°W, parallel and 100-·150 m SW of the "Ruisseau 
de Narmea" ; north of the road from Dreye to Vaux : fine and coarse 
grained volcano-sedimentary layer of Pitet ; SE of the road : fragments 
of the very fine volcano-sedimentary layer of Pitet (slate 9.£ Bois Cor­
net) ; than for 300 m to the SE : chloritic slate pieces, with at the 
end (SE) quartzitic rocks (formation MB4). · 

FH-3 Braives-Au-Tombu : site of an old quarry, 150m S of railroad Km 16.600, 
described byMALAISE, 1873, p. 39 : "coarse, gray-blue slates with a 
earthen aspect, easily destroyed, with colour turning greyish or 
yellowish when weathered~ 

FH-9 

GH-2 

Braives-Au-Tombu : N slope of railroad-cut around Km 16.600 ; described 
earlier by the dossier of the Geological Survey of Belgium (Nr. 225) and 
FOURMARIER, 1920, p. 47 ; our micropal. sample Nr FH-9 comes from 37 m 
W of the road crossing near the station. 

Latinne : loose pieces of slate in both slopes of railroad-cut between 
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Km 18.360 and 18.470 ; outcrops described earlier in the dossier of 
the Geological Survey of Belgium (Nr. 227) ; our micropal. sample 
Nr. GH-2 comes from Km 17.430. 

Latinne-Hosdin : west of Les Ruelles : outcrop in W slope of a curved 
road-cut, near Km 17.750 of the railway ; more than 5 m section is 
present ; dir. & dip : N70°E 31°N. 

GH-14: Latinne : loose pieces in slope of meadow, 80 mE of bridge over the 
Mehaigne (road Latinne-center to Les Ruelles), at a few meter from the 
valley bottom ; micropal. Nr. GH-14. 

HH-2 Latinne-Hosdin outcrop in SE slope of road-cut about 100 m E of wa­
termill ; dir. & dip : N51°E 55°S. 

HH-4 : Latinne-Hosdin : outcrop between the two roads of a bifurcation, 100 m 
SW of the watermill ; dir. & dip : N57°E 65°S. 

EI-12: Braives, near Moulin Velu Pont (Avennes) : loose pieces of slate found 
next to an uprooted tree in a small wood, 15 m NW of the SE most corner 
of the wood and 3 m NE of the meadow in the valley bottom ; about 310 m 
SE of the watermill of Velu Pont ; micropal. sample Nr. EI-12A. 
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Appendix 2 : Detailed log descriptions 

In the following 22 pages (p. 96-117) the sedimentological and petrographical 
features of some 600 m of sections are described in detail. Each column reads 
from bottom to top and from left to right. At the base of each section the num­
ber of outcrop and section is given, the name of the commune from before the 
1978 fusion of communes, plus the local name(s), the lithostratigraphic unit 
and sometimes the· sequential pattern. 
The description is given in nine subcolumns 
the features is put between brackets : e.g. 
question mark is used. 

and on scale 1/20. When unclear 
(C.B.) ();when doubtful, a 

1) 
1 2 3 4 5 6 7 

ij ll•• 
8 9 2) 

fjW 3) 

cumulative thickness in meters, with every meter marked. 
number of each (turbidite) sequence. 

. I 

1AA 

"· 
1 2 3 4 

Td< 

I 

'j 

" '') 
I 

5 

I 
•• ITdt 

7 8 9 

~ 

GR 

Td. 

I ! , , I 

:sP.s~ II l 
I !GA 

11 2 3 4 5 . 6 7 8 9 
J0-2 FUMAL·BOIS AUX 

GUISSES 

FORMATION MB7 
sequential patterns 5,6, 7 

4) 

5) 

6) 

thickness of each division or subdivision of a sequence 
in centimeter (em). 
representation of the different layers in the column, with 
indication of thinning or wavy layers • 
relative estimation of the granulometry of the rock:far 
left : fine sandstone ; middle left : very sandy slate ; 
middle : sandy slate ; middle right : silty slate ; right 
clayey slate. Sometimes the proportion of the grains to 
the matrix is given : E : empatic ; R : reticulate ; Q : 
quartzitic (see MICHOT, 1958; p. 13-15). 
sedimentological features of each layer : far left (i~) 
very fine lamellation (4-10 lamellae per mm) ; middle 
left : ( ) fine lamellation (1-3 lamellae per mm) ; mid­
dle : ([]) compact sedimentation ; middle right : <~> 
obvious graded bedding ; far right : (C.B.) convolute la­
mellation, current ripple lamellation, finely crossbedded 
lamellation (~) ; far right : (D) dark layer (f-division, 
see p. 18). 

7) colour of the unweathered rock 
GR gray RS : rusty 
GN green OR : orange 
YE yellow YE-GR : yellowish-gray 
BR brown d. : dark 
BG beige 1. : light 
Sometimes the colour are given according to the Interna­
tional Soil colour chart used for colourdescription in pe­
dology;e.g. : 2,5Y or 2,5Y 7/5 

8)·Tbcde(f), Tcde(f), Tde(f) : type of (turbidite) sequence 
· -¢~ level with pyrite cubi (not always marked) 
·-Mn level with Manganese oxides 
·-Me level with mica 

A dimensions of current riple longitude (wave-length) 
in em 

A dimensions of current riple 
·dir. N60°E : direction of turbidity 

ripple mark direction (see p. 
·S.P. 5 : sequential pattern 5 

amplitude in em 
current, deduced from 
45, 47) 

·indication of slaty or hard appearance ; or,if doubt exists 
that more sequences might occur : (more div.?). 

9) localization in column of the samples taken to the lab; 
with sample number and mentioning if used for micropaleon­
tology (e.g. : micropal. Nr. 43). 
Contination upwards of a section is always at the bottom 
of next column to the right. 
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