
Präkambrium bis Ordovizium
im belgischen Hohen Venn

Der Deutschen Subkommission für 
Proterozoikum-Silur

28 April 2018

Jean-Marc Marion (Univ. Liège)
Thomas Servais (Univ. Lille)



4 Km

1

2

3

4

5

6

2



 
        (from Herbosch et al., 2016) 
 
 
 

 
(from Herbosch et al., 2016) 

Schreyer, 1975). Three reasonably well-supported hypotheses can be
distinguished: (1) Mn-halmyrolysis of a volcanic tuff rapidly deposited
in a sedimentary basin (Kramm, 1976, 1980); (2) limemud rapidly de-
posited in a basin, probably by density currents, in which Ca within cal-
cium carbonate is diagenetically replaced by Mn of the neighbouring
shales (Lamens, 1985a, 1985b; Lamens et al., 1986); (3) repetitive
changes of Eh-pH in a sedimentary basin combined with temporary
“hydrothermal clouds“ of Mn and SiO2 (Krosse and Schreyer, 1993).
However, these models failed to present indisputable evidence to ex-
plain the entire set of geological and geochemical observations. We do
not take into account the hypothesis of diagenetic enrichment of Fe
and Mn comparable to the recent Mn crust in the Baltic or Barents
seas (Römer et al., 2011) because of too many stratigraphic and
palaeogeographic misinterpretations (see comments by Waldron and
White, 2012; Römer and Kröner, 2012; Schofield et al., 2012).

This paper proposes an improvedmodel for the origin of the coticule
in the Belgian type-area based on: (1) an extensive compilation of abun-
dant but scattered and often little known literature; (2) recent advances
in sedimentology, stratigraphy and cartography of the SVM; (3) new
field investigations; and (4) new geochemical and isotopic data
(major and trace elements, including REEs and Nd isotopes) of coticule
and the surrounding purple slates.

2. The coticule in the Stavelot-Venn Massif (SVM)

2.1. Geology of the SVM

The SVM is located in the northeastern part of the Ardenne
Allochthon (Fig. 1), which belongs to the Rhenohercynian fold-and-
thrust belt (Fielitz and Mansy, 1999; Franke, 2000; Oncken et al.,
1999, 2000). It is the largest and geologically the most known among
the four lower Palaeozoic inliers (Stavelot, Rocroi, Serpont andGivonne)

in the Ardenne Allochthon. These inliers, like the BrabantMassif, belong
to theAvaloniamicrocontinent (Cocks and Torsvik, 2002; Verniers et al.,
2002; Winchester and the PACE TMR Network, 2002; Linnemann et al.,
2012). The SVM, in the northwestern end of the RhenishMassif, has un-
dergone Variscan folding and Late Carboniferous very low (anchizone)
to low-grade (epizone) metamorphism (e.g. Kramm, 1982; Theye et
al., 1996; Fielitz and Mansy, 1999). Earlier Caledonian folding is evi-
denced by an unconformity between the SVM and the overlying
Lower Devonian series. The SVM lies in the immediate vicinity of the
Variscan front complex and has been interpreted as an allochthonous
nappe that was disconnected from the basement and transported 20
to 30 km northwestwards onto the Brabant Parautochthon during the
VariscanOrogeny (Adams andVandenberghe, 1999; Hance et al., 1999).

The SVM shows continuous, mainly terrigenous sedimentation from
the early Cambrian to the Middle Ordovician (Fig. 2; Vanguestaine,
1992; Verniers et al., 2001) with minor volcanic episodes (Geukens,
1976; Lamens and Geukens, 1984) and even rare small magmatic intru-
sions (Kramm and Bühl, 1985; Dejonghe, 2003). The lower Cambrian of
theDeville Group, the oldest formation of the SVM, is 400–600m thick
and consists of coarse sandstones with some slate intercalations chang-
ing rapidly to dark Oldhamia slates alternating rhythmically with silt-
stones and sandstones. This succession is interpreted as a shallow
marine deposit evolving rapidly into deep marine turbidites and
hemipelagites (von Hoegen et al., 1985; Herbosch, unpublished). The
middle and upper Cambrian rocks of the Revin Group (N1900 m
thick) comprise thick turbiditic sequences (Geukens, 1963), slates and
black slates that represent a deep marine sedimentary basin (von
Hoegen et al., 1985). The Lower-Middle Ordovician of the Salm Group
(900–1200m thick) beginswith the Jalhay Formation that shows turbi-
dites with Bouma sequences evolving into wavy bedded siltstones (low
density turbidites) and then to greenish slates and siltstones. This suc-
cession is interpreted to correspond to a prograd delta (von Hoegen et

Fig. 1. Simplified geologicalmap of the southern part of Belgium and adjacent countries showing themajor structural units of the Palaeozoic and the four Caledonian inliers in the Ardenne
Allochthon (Stavelot-Venn, Rocroi, Givonne and Serpont). The black rectangle corresponds to Fig. 2.
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al., 1985), or more confidently as a gradual transition from a basin plain
to a slope and then to a shelf or upper slope (Lamens, 1985b, 1986). Re-
cent observations favour this last option (Boulvain, comm. pers.). The
middle Ottré Formation is mainly composed of very Fe- and Mn-rich
red to purple pelitic rocks that were deposited in a quiet basin deepen-
ing toward the southeast (Lamens, 1985b; Lamens et al., 1986). The
upper Bihain Formation consists of laminated slate and dark greenish
bioturbated siltstone. Some thicker siltstone beds show turbiditic sedi-
mentary structures that always indicate a southeasterly palaeoslope
(Lamens, 1985a).

The Petites Tailles Formation (Fig. 2), of unknown age, unconform-
ably overlies this succession (Geukens, 1999). The entire succession is
interrupted by an angular unconformity, with the Lochkovian (Lower
Devonian) conglomerate of the Marteau Formation to the northwest
and the Waimes Formation towards the southeast margin of the SVM
(Vandenven, 1991; Hance et al., 1992). Estimates of the thickness of
the different units vary (von Hoegen et al., 1985; Verniers et al., 2001;
Geukens, 1999, 2008), but the entire Lower Palaeozoic of the SVM inlier
is very thick (N3000 m), following the most reliable estimates (Von
Hoegen et al., 1985; Geukens, 2008).

The geological map of the southern part of the SVM (Fig. 2; Geukens,
1986, 1999) shows the location of the coticule occurrences. The SVM is
quite severely tectonized, having been affected by both the Caledonian
and the Variscan orogenies. The contribution of Caledonian deformation
is a matter of debate and some authors even deny its influence (Van

Baelen and Sintubin, 2008; Sintubin et al., 2009), however, arguments
for a Caledonian deformation are numerous (Theunissen, 1971, 1977;
Geukens, 1986; Piessens and Sintubin, 1997; Ferket et al., 1998;
Musschoot, 2000; Debacker et al., 2014).

Two main structural domains can be recognized (Geukens, 1986,
1999): a northern domain consisting mainly of rocks of the Revin
Group showing a succession of closed synclinal structures with a
N50°E trend interpreted to be of Variscan origin. The presence of
the Brabant Massif as a rigid block during the northwest-oriented
Variscan deformation can explain this trend (Figs. 1, 2; Hance et al.,
1999; Mansy et al., 1999). These brittle structures overprinted earlier
Caledonian east–west oriented structures. The southern domain is
characterized by east–west oriented upright isoclinal folds and flat
overthrusts interpreted to be of Caledonian origin (Geukens, 1986
and pers. comm.; Piessens and Sintubin, 1997). A steeply dipping
slaty cleavage coincides with the axial plane of the folds but multiple
crenulation cleavage is more often observed due to the Variscan
strain partitioning (Piessens and Sintubin, 1997). Different early
east–west oriented faults are also present and were reactivated dur-
ing the Variscan deformation. Two complexly folded and faulted an-
ticlinal structures (Grand-Halleux and Ligneuville anticlines) can be
distinguished to the east of the southern domain. The two structural
domains are separated by a N50°E oriented graben structure filled
with red, presumably Permian conglomerates (Geukens, 1957,
1975; Fig. 2).

Fig. 2. Geological map and north–south cross-sections (AB and BC) of the southern part of the Stavelot-Venn Inlier after Geukens (1986, 1999). Coticule occurrences are marked by red
stars and the newly analyzed samples are shown by red numbers (Slx). The Malmédy Permian graben is not affected by the metamorphism. Abbreviation: Lochkov. for Lochkovian.
Location in Fig. 1. The black thin rectangle corresponds to Fig. 5 (For interpretation of the references to color in this figure legend, the reader is referred to the web version of this article.).
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Warchenne quarry (Waimes). Marteau Fm. (Lower Devonian, Lochkovian & Pridoli for the Quareux 
Mber). Contact (unconformity) with caledonian basement : Jalhay Fm. (Lower Ordovician, 
Trémadocian). 



 

 
Lower Palaeozoic paleogeography. Arrows indicate the direction of the glaciers (from Boulvain & 
Pingot, 2017: modified after Cocks & Torsvik 2002). 
 

 
Current situation of the continental plates involved in the Caledonian orogeny (from Boulvain & 
Pingot, 2017, modified afterSoper et al., 1992). 

6



 
Chronostratigraphical position of the Lower Paleozoic lithostratigraphic units in the Ardennes inliers (from 
Verniers et al, 2001) 

 
Facies evolution of the Lower Paleozoic units of the Stavelot-Venn Massif. Deville 1, Hour Fm. ; Deville 2, 
Bellevaux Fm. ; Revin 1-2 , Wanne Fm. ; Revin 3-4, La Venne Fm. ; Revin 5, La Gleize Fm. (Schevenhütte) ; 
Salm 1, Jalhay Fm. (Wehebach) (a, b & c : Solwaster, Spa & Lierneux Mbs.) ; Salm 2, Ottré Fm. (Thönbach) 
(in : Ribbert et al. 2001, after Von Hoegen et al., 1985). 
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Stratigraphische Gliederung des Altpaläozoikums (Kambrium, Ordovizium, Silur)
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A re-investigation of the Rhabdinopora flabelliformis fauna from the early Tremadocian ‘Dictyonema 
Shale’ in Belgium. (Wang & Servais, 2015) 

Abstract. During a period of almost 150 years, the diverse Rhabdinopora flabelliformis fauna from the 
Tremadocian (Early Ordovician) of Belgium has been collected from both the Brabant Massif and the Stavelot 
and Rocroi Inliers (‘Ardenne Massifs’), and in a single borehole from the Condroz Inlier. In the present study, 
the large collections of the Royal Belgian Institute of Natural Sciences (Brussels) are revised and re-described in 
the light of present-day graptolite taxonomy. The taxa Rhabdinopora praeparabola, Rhabdinopora flabelliformis 
flabelliformis, R. f. anglica, R. f. socialis, R. f. norvegica and R. f. parabola have been identified. Based on our 
taxonomical revision, the early Tremadocian Rhabdinopora praeparabola, R. f. parabola and R. f. anglica 
graptolite biozones are recognized in the Brabant Massif, allowing correlation with other graptolitic successions 
worldwide. At the level of regional biostratigraphy, the boundary between the Mousty Formation and the 
Chevlipont Formation in the Brabant Massif can now be precisely located in the R. praeparabola graptolite 
Biozone, while the boundary between the Solwaster Member (Sm1a) and the Spa Member (Sm1b) of the Jalhay 
Formation in the Stavelot Inlier (Ardenne) is located within the R. f. anglica Biozone. All the Rhabdinopora 
flabelliformis fauna levels can be attributed to Time-Slice 1a of the lower Tremadocian. 

 
Occurrences of the Rhabdinopora flabelliformis fauna in selected key sections. A. Egenhoff et al., 2004; B. Lindholm, 1991; C. 
Maletz et al., 2010; D. Maletz & Egenhoff, 2001; E. Wang & Wang, 2001; F. Williams & Stevens, 1991; G. Cooper et al., 1998; 
H. Bulman & Rushton, 1973; I. Cooper et al., 1995; J. Loydell, 2012; K. Zeballo et al., 2008; L. Ortega & Albanesi, 2005; M. 
Gutiérrez-Marco & Esteban, 2005; N. Monteros & Moya, 2011. O. Zhang et al., 2005; P. Wang & Erdtmann, 1987; Q. Egenhoff 
et al., 2004; 1, (orange) the Mousty Formation; 2, (dark green) the Solvaster Member (Sm1a); 3, (light green) the Spa Member 
(Sm1b); 4. (yellow) the Chevlipont Formation. TS: Time-Slices following Webby et al. (2004). From Wang & Servais, 2015. 

 
A. Quartzites an « quartzophyllades » from Solwaster Mber (Jalhay Fm.), Spa. B. Rhabdinopora flabelliformis (Eichwald, 1840), 
specimen ULiège 2012-02-01, Solwaster Mber, Spa (from Mottequin & Marion, 2012). 

L’ORDOVICIEN ET LE DEVONIEN ENTRE REMOUCHAMPS ET SPA 
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Figure 20. Les formations cambro-ordoviciennes reconnues sur la feuille Louveigné-Spa (48/3-4). 

 

 
 

Figure 21. A. Quartzophyllades et quartzites du Membre de Solwaster (Formation de Jalhay), Spa. B. Rhabdinopora 
flabelliformis (Eichwald, 1840), spécimen ULg 2012-02-1, Membre de Solwaster, Spa.  

 

Point 6 : vallée du Wayai, au sud de l’ancienne halte de La Reid 

 

 

Figure 22. Evolution des 

concepts chrono- et 

lithostratigraphiques de 

l’Eodévonien dans la 

vallée du Wayai 

(STEEMANS, 1988).  
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1: Walk: 50°27'00.21"N-06°05'38.61"E. 2. Waimes (quarry) : 50°25'07.67"-06°04'53.43". 3. Lasnenville (quarry): 
50°22'41.01"-06°00'53.59". 4. Recht (Schieferstollen): 50°19'20.16"-06°03'26.07". 5. Lodomez section: 50°23'09.14"-05°58'09.89". 
6a. Solwaster section: 50°31'58.67"-05°58'02.39" or 6b. Mont-Xhoffraix (quarry): 50°26'48.51"-06°03'10.64"
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