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ABSTRACT. The Caledonian basement crops out in the middle and southern part of Belgium in two major tectonic units: the 
Brabant Massif in the Brabant Parautochthon and the Stavelot-Venn, Rocroi, Givonne and Serpont inliers in the Ardenne Allochthon. 
The main aim of this work is to achieve a chronostratigraphic correlation between the Brabant Massif and the Ardenne inliers, from 
the lower Cambrian to the Middle Ordovician. Throughout his career, Michel Vanguestaine established an informal acritarch 
biozonation for this basement, which is only linked to the international stratigraphic scale in vigour at that time. Our first step was to 
correlate these informal biozones with the trilobite (Cambrian) and graptolite (Ordovician) biozonations which are currently well 
correlated with the chronostratigraphy. Then, compilation of the literature concerning each of these sedimentary units makes it 
possible to assign a chronostratigraphic position to their constituent formations. This work has permitted the establishment of a 
complete chart of the stratigraphic correlations between the Brabant Massif and the three main Ardenne inliers (Stavelot-Venn, 
Rocroi and Givonne). Geological implications are discussed: the Brabant Massif and the Ardenne inliers formed a single 
sedimentation basin with different and rheologically contrasting basements (rift and shoulder). New arguments confirm the presence 
of a Caledonian orogeny in the Ardenne. 
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1. Introduction 

The last complete accounts of the comparative stratigraphy of 

the Belgian Caledonian basement, namely the Brabant Massif 

and the Ardenne inliers (Vanguestaine, 1992; Verniers et al., 

2001, 2002) are becoming dated. Indeed, in the last 20 years, 

progress in the study of the Belgian Lower Palaeozoic 

stratigraphy, but also of the global stratigraphy (Ogg et al., 

2008; Gradstein et al., 2012, 2020) has greatly increased, which 

justifies the present work. 

The Caledonian basement crops out in the southern half of 

Belgium and neighbouring countries, where it is observed in two 

major tectonic units: the Brabant Parautochthon to the N and the 

Ardenne Allochthon to the S (Fig. 1). The latter belongs to the 

westernmost part of the Rheno-Hercynian domain and is close 

to the Variscan front. The Midi-Eifel-Aachen Thrust Fault 

displaced the Ardenne Allochthon several tens of km to the N, 

as shown by deep seismic investigations (see recent overview in 

Mancy & Lacquement, 2006; Meilliez & Lacquement, 2020). 

This northern shift is responsible for the formation of frequently 

overturned thrusts sheets which also incorporated Lower 

Palaeozoic units as for example in the Condroz Inlier (e.g. 

B®langer et al., 2012). The Brabant Massif can be observed in 

the valleys that incise its southern rim but it is also present to the 

N under the Mesozoic and Cenozoic cover. In the Ardenne 

Allochthon the Caledonian basement is exposed in four inliers: 

Stavelot-Venn Inlier (SVI), Rocroi Inlier, Givonne Inlier and 

Serpont Inlier in descending order of area. These are 

disconnected from the underlying parts of the Caledonian 

basement by the Variscan thrusting. The Caledonian basement 

of Belgium and neighbouring countries belongs to the Avalonia 

microcontinent (e.g. Verniers et al., 2002; Winchester et al., 

2002; Cocks & Torsvik, 2005; 2021). Palaeogeographic models 

for the Early Palaeozoic reveal notable differences between 

different authors; the reader is referred to the recent models of 

Domeier (2016) and Cocks & Torsvik (2021) in which the Peri-

Gondwanian terranes such as Avalonia E and W, Ganderia and 

Carolinia are shown to have rifted and drifted on a single plate 

until just prior to their accretion with Baltica and Laurentia. 

2. Informal acritarch biozones of Vanguestaine and 

methodology used in the work 

2.1. The informal acritarch biozones established by 

Vanguestaine and co-workers 

Since his PhD thesis in 1973, Michel Vanguestaine did not 

cease to ameliorate, change and extend his informal 

biostratigraphic scale based on acritarch associations by 

applying it in areas of the Cambrian and Ordovician inliers of 

Stavelot-Venn Inlier, Rocroi Inlier and Givonne Inlier as well as 

to the Brabant Massif. This pioneering work, carried out in part 

with his students and colleagues, spanned more than 40 years 

and was interrupted by his early death. His scale (Vanguestaine, 

1986; 1992) comprised 13 informal zones ranging from Zone 0 

to Zone 9, including zones 4a, 4b, cf 5 and cf 6. This scale is 

currently only partially and imperfectly correlated with the 

international stratigraphic scale except for the Brabant Massif 

(Linnemann et al., 2012; Herbosch & Verniers, 2013, 2014) and 

the Stavelot-Venn Inlier (Herbosch et al., 2020).  

2.2. Methodology adopted in this work 

Given the scarcity of other fossils than acritarchs in the 

sedimentary strata of the Belgian Caledonian basement, the 

chronostratigraphical dating of the Cambro-Ordovician acritarch 

biozones in Belgium always was established indirectly, through 

intermediate steps as correlations from biozonations made with 

other fossil groups established abroad. I therefore started by 

listing the most recent published biozonations for Cambrian 

trilobites and Ordovician graptolites (Peng et al., 2020; 

Goldman et al., 2020). Then, all publications of Vanguestaine 

and co-authors were analysed in an attempt to link the different 

informal acritarch zones they published to the internationally 

established trilobite and graptolite biozonations. This should 

allow attributing these informal zones with the most recently 

established international chronostratigraphy (Gradstein et al., 

2020). The comparison is restricted to the time interval from the 

upper part of Cambrian Stage 2 (Terreneuvian Series) to the 

lower part of the Darriwilian (Middle Ordovician), interval 
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which corresponds to the sedimentary record of the Ardenne 

inliers (Verniers et al., 2001; 2002). 

3. The trilobite biozonation for the Cambrian 

Peng et al. (2020, fig. 19.2) list the most recent trilobite 

biozonation data for Baltica (no data for Gondwana) from the 

middle Wuliuan to the top of the Cambrian. For Stages 2 to 4, 

an interval where formally no trilobite biozonation has yet been 

established, the ñCorrelation chart for major Cambrian areasò in 

the E Avalonia region (Geyer et al., in Geyer & Shergold, 2000) 

is used. 

4. The graptolite biozonation for the Ordovician  

Goldman et al. (2020, figs 20.3 and 20.4) provide the most 

recent data on the graptolites biozonation from Britain. For the 

Tremadocian, the biozonation of Goldman et al. (2020, fig. 

20.4, Baltica column) is used as is more adapted to the Belgian 

biozonation used by Wang & Servais (2015). 

 

 

 

 

 

 

5. Correlation of the Vanguestaine informal acritarch 
biozones with the recent global chronostratigraphy 

5.1. Zone 0 

The taxa in Zone 0 are present in the interval that includes the 

undifferentiated Olenellid and the ProtolenidïStrenuellid 

trilobite biozones of E Avalonia (sensu Geyer & Shergold, 

2000). Indeed, Vanguestaine (1991, p. 223) attributed the 

association found in the Oisquercq Formation (Fm) of the 

Lessines borehole to the lower Cambrian. This conclusion was 

confirmed by Vanguestaine et al. (2001, p. 68) who showed that 

this same association was restricted to the lower Cambrian in 

the higher parts of the Bray Group (Ireland) where in the 

vicinity of the sampling Oldhamia was found. The stratigraphy 

of the ñlower Cambrianò has been refined in recent years and 

the Bray Group is attributed now to global stages 3 and 4. 

However, in those two stages, no formal trilobite biozones have 

been established yet particularly not in Avalonia, a 

microcontinent not included in the Cambrian overview tables of 

Gradstein et al. (2012, 2020). But when Peng et al. (2020, p. 

575) wrote: ñStage 4 spans almost the entire range of Olenellus 

(s.l.) and Redlichia (s.l.), the representative forms of the 

ñolenellidò and ñredlichiidò faunal realms. They are both extinct 

near the end of the stageò. It can be concluded, despite some 

uncertainty concerning their lower (Fallotaspis) and upper 

Figure 1. Simplified geological map of the southern part of Belgium and neighbouring countries showing the main tectonostratigraphic units of the 

Palaeozoic. To the N the Brabant Parautochthon is separated from the Ardenne Allochthon by the Midi-Aachen Thrust Fault. The four Ardenne 

inliers, Stavelot-Venn, Rocroi, Givonne and Serpont, are represented in purple. The N-S red line is the trace of the section of the Fig. 6. Modified 

from Herbosch et al. (2020).  


