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мΦ LƴǘǊƻŘǳŎǝƻƴ 

Establishing the lithostratigraphic scale of Belgium is a lengthy 

process dating back to the first half of the 19th century, when 

Dumont (1832) and Davreux (1833) published fundamental 

memoirs on the geology of the province of Li¯ge. They were 

followed by several generations of geologists and 

palaeontologists, including Gosselet (1860, 1880a, 1888), 

Dewalque (1868), Mourlon (1875a, 1880) and Dupont (1881, 

1882), to name but a few pioneers, who set out to name, date 

and correlate sedimentary successions. The first geological 

maps of the Belgian territory were published by dôOmalius 

dôHalloy (1822) and, above all, Dumont (1856). The almost 

complete geological mapping of the country was conducted in 

1878ï1885 and 1890ï1919 (e.g. Renier, 1930; Boulvain, 

1993a), and resulted in a detailed stratigraphic framework 

(Conseil de Direction de la Carte, 1892, 1896, 1900, 1909; 

Conseil g®ologique, 1929). 

Very early on, geologists have paid considerable attention to 

the Upper Devonian of southern Belgium because of its wide 

variety of building, industrial and ornamental stones, in 

particular the worldwide famous black and red limestones 

(referred to as ómarblesô in Belgian literature, i.e. compact 

limestones capable of being polished) (e.g. Groessens, 1981; 

Tourneur, 2020). Southern Belgium played a significant role in 

the development of Upper Devonian stratigraphy in the late 19th 

century. This is due to the high quality and abundance of 

outcrops, as well as the rich fossil content found particularly 

around the village of Frasnes-lez-Couvin and in the Famenne 

area. This contributed to the introduction of the Frasnian and 

Famennian stages by Gosselet (1879a) and Dumont (1857), 

respectively (see Coen-Aubert & Boulvain, 2006; Thorez et al., 

2006). It is not possible to cite here all the papers that 

contributed to the knowledge of both stages from the 

lithostratigraphical viewpoint but, besides the few 

aforementioned pioneering works, major contributions of the 

20th century are those of Maillieux (1914a, 1926, 1940a), 

Dumon (1929), Asselberghs (1936), Dumon et al. (1954), 

Lecompte (1960), Coen (1973, 1974), Coen-Aubert (1974a), 

and Boulvain et al. (1993a, 1999a) for the Frasnian, and 

Beugnies (1965), Bouckaert et al. (1968), Thorez et al. (1977), 

Dreesen et al. (1985), Conil et al. (1986), and Thorez & Dreesen 

(1986) for the Famennian. 

A lithostratigraphic scheme aiming at defining Frasnian 

mappable units was published by Boulvain et al. (1993a) for the 

western part of the DurbuyïPhilippeville Anticlinorium and 

enlarged some years later to the other tectonic units of southern 

Belgium (Boulvain et al., 1999a), and biostratigraphically 

calibrated by Bultynck et al. (2000) and Weddige (2000). In the 

meantime, several new units were introduced on the revised 

sheets of the Geological Map of Wallonia (Carte g®ologique de 

Wallonie) at a scale of 1/25,000 and detailed in the explanatory 

booklets, whereas the lithostratigraphy of the Famennian was 

left aside, with the exception of the overviews by Bultynck & 

Dejonghe (2002), Thorez et al. (2006) and Denayer et al. 

(2016). In Flanders, Laenen (2003) and Lagrou & Coen-Aubert 

(2017) proposed a stratigraphic framework for the Upper 

Devonian of the Campine Basin that is only known from 

borehole observations. 

The objectives of this paper are to update and supplement 

these previous works through the compilation of those produced 

by the mapping geologists and stratigraphers, who have dealt 

with the Upper Devonian over the last two decades.  

нΦ DŜƻƭƻƎƛŎŀƭ ǎŜǩƴƎ 

The Upper Devonian covers large areas in the central part of 

southern Belgium, in contrast with rocks of Middle Devonian 

age that are restricted to narrow bands of outcrops (Fig. 1). The 

lower resistance of some upper Frasnianïlower Famennian 

predominantly argillaceous units to erosional processes have 

given rise to specific geomorphological landforms such as the 

FagneïFamenne depression (e.g. Demoulin, 2018). This 

phenomenon is particularly evident in the Frasnes-lez-Couvin 

region, where the Frasnian limestone and nodular shale create 

pronounced topographic features in contrast to the shaly units 

that constitute the core of the Fagne depression or separate the 

more resistant units from one another (Fig. 2). Conversely, the 

core of the Dinant Synclinorium (Fig. 1), known as the 

Condroz, is characterised by a structurally controlled 

topography in which thick series of Famennian siliciclastics 

occupy the anticline axes contrary to the Carboniferous 

carbonates that crop out in the syncline axes (e.g. Poty, 1976). 

In the Ardenne Allochthon, Upper Devonian deposits are 

extensively encountered in the Dinant Synclinorium and in the 

DurbuyïPhilippeville Anticlinorium (de Magn®e, 1930, 1932; 

Barchy & Marion, 2008, see also Mottequin & Denayer, 2024). 

The Upper Devonian is also known, thanks to numerous 

outcrops and boreholes, from the Brabant Parautochthon and the 

HaineïSambreïMeuse Overturned Thrust sheets (Belanger et 

al., 2012). Contemporaneous rocks crop out in the Theux Window 

(and Bolland borehole) and the Vesdre area (Fig. 1). North of 

the Brabant Inlier (Fig. 1), the Upper Devonian is only accessed 

by boreholes in the Campine Basin, whereas it sporadically 

crops out in the tectonic blocks of the Vis®ïMaastricht area, 

near the eastern end of the Brabant Inlier (Poty, 1991). 

The Frasnian succession displays strong lithological 

variations between the southern and south-eastern limbs 

(presence of carbonate buildups and mud mounds) of the Dinant 

Synclinorium and its northern limb, the HaineïSambreïMeuse 

Overturned Thrust sheets, and the Vesdre area (e.g. Dumon et 

al., 1954; Boulvain et al., 1993a, 1999a). The Brabant 

Parautochthon is characterised by its distinct succession (e.g. 

Asselberghs, 1936; Boulvain et al., 1999a), which shares 

similarities with that of the Heibaart and Booischot boreholes in 

the Campine Basin (Lagrou & Coen-Aubert, 2017). The 

Frasnian recognised in the deep Tournai and Leuze boreholes 

(Coen-Aubert et al., 1981) is characterised by the great 

thickness of the encountered units of which the assignment to 

units known to the east of the Brabant Parautochthon is 

problematic. The sedimentological differences observed in the 

Frasnian succession of the NamurïDinant Basin (see Mottequin 

& Denayer, 2024 for more information about this basin) are the 

result of its development in a rampïplatform context, with the 

shallower facies occurring in the northern part of the basin. This 

was influenced by multiple breaks of slope during time of 

deposition and was also controlled by a complex eustatic history 

with significant transgression pulses (Johnson et al., 1985; Da 

Silva & Boulvain, 2012). 

The Famennian of southern Belgium witnesses a large-scale 

regression (Thorez & Dreesen, 1986). Argillaceous sediments 

deposited during the early Famennian, with their maximal 

development recorded in the southern part of the NamurïDinant 

Basin. During the middleïlate Famennian, alluvial to offshore 

siliciclastic deposits were predominant in the basin, with 

subordinate carbonates developed essentially in the middle and 

latest Famennian (Thorez et al., 2006). The overall distribution 

of facies was controlled by synsedimentary block faulting 

(Thorez & Dreesen, 1986) starting in the Lower Devonian and 

culminating in the Carboniferous (Hance et al., 2001). The 

Famennian of the Campine Basin, which contains numerous 

stratigraphic gaps and lacks biostratigraphic data, was controlled 

by block faulting and regional irregularities of the basin 

palaeotopography (Laenen, 2003; Thorez et al., 2006).  
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The Upper Devonian consists of the Frasnian and Famennian 

stages, as confirmed at the 1981 meeting in Binghampton 

(USA) by the Subcommission on Devonian Stratigraphy (SDS) 

of the International Commission on Stratigraphy (ICS) (Ziegler 

& Klapper, 1982); the latter officially approved the SDS 

proposal in 1985 (Bassett, 1985). The term Frasnien (Frasnian), 

clearly related to the syst¯me du calcaire de Frasne introduced 

by dôOmalius dôHalloy (1862, p. 514), was first used by 

Gosselet (1879a, p. 130, 133) in his description of the 

Maubeuge canton in northern France (see also Coen-Aubert & 

Boulvain, 2006). The term Famennien (Famennian) was 

introduced by Dumont (1857, legend of the Carte g®ologique de 

lôEurope) as the Fam®nien [sic] and corresponded to the lower 

part of the syst¯me condrusien that was proposed anteriorly 

(Dumont, 1848, p. 210) (see Thorez et al. (2006) for further 

information). 

In a footnote, Gosselet (1879b, p. 396) subdivided the Upper 

Devonian into two parts, in ascending order: the Frasnian 

including the zone ¨ Rhynchonella cuboides and the zone ¨ 

Cardium palmatum, and the Famennian in which he put together 

the schistes de Famenne, Psammites du Condros, and calcaires 

dôEtrîungt. On the southern limb of the Dinant Synclinorium, 

the zone ¨ Rhynchonella cuboides sensu Gosselet (1879b) 

corresponds, in terms of current lithostratigraphic units (see 

section 7), to the Nismes, Moulin Li®naux, Grands Breux and 

Marche-en-Famenne (Neuville Member) formations whereas his 

zone ¨ Cardium palmatum corresponds to the Matagne Facies of 

the latter lithostratigraphic unit. It is worthwhile to remind here 

that the position of the GivetianïFrasnian Boundary in Belgium 

was placed by Maillieux & Demanet (1929) at the base of the 

Fromelennes Formation, thus well below the current boundary 

(see Denayer et al., 2024 for further information). Gosselet 

(1880a, p. 108) restricted the Famennian to the faci¯s schisteux 

ou schistes de Famenne and to the faci¯s ar®nac® ou Psammites 

du Condros. Gosselet (1880a, p. 108ï111) subdivided the 

Schistes de Famenne into four zones, which are in ascending 

order: the Schistes de Senzeilles ¨ Rhynchonella Omaliusi, 

Schistes de Marienbourg ¨ Rhynchonella Dumonti, Schistes de 

Sains ¨ Rhynchonella letiensis, and Calcaire dôEtrîungt ¨ 

Spirifer distans. Nowadays, the Schistes de Famenne would 

include only the two first ózonesô (Bultynck & Dejonghe, 2002; 

see section 7 for more details). Originally, the Frasnianï

Famennian Boundary sensu Gosselet (1877a, 1880a) was placed 

at the contact between the schistes de Matagne ¨ Cardium 

palmatum and the schistes de Famenne ¨ Cyrthia 

Murchisoniana in the CharleroiïVireux railway trench, south of 

the village of Senzeille. A sketch of this outcrop was published 

by Gosselet (1888) and complemented by Sartenaer (1960). 

Unfortunately, this famous section partially disappeared in 1976 

when the N978 road was built. The preservation of the southern 

face of the trench was organised by the Belgian Geological 

Survey, but the FrasnianïFamennian Boundary was no longer 

visible in the preserved part (Casier & Bultynck, 2000). The 

Royal Belgian Institute of Natural Sciences therefore undertook 

to dig two additional trenches exposing the missing part of the 

original succession in the late 1980s. Unfortunately, the three 

sections were illegally backfilled in 1993 (Bultynck & Martin, 

1995; Casier & Bultynck, 2000). In 1995, a new trench was dug 

Figure 1. Simplified geological map of the Upper Devonian of central and southern Belgium and neighbouring countries (adapted from de B®thune, 

1954), with indication of the main structural units, including the Caledonian inliers. Abbreviations: BVDR, BoozeïLe Val-Dieu Ridge; DPA, Durbuyï

Philippeville Anticlinorium; HSM, HaineïSambreïMeuse Overturned Thrust sheets; NL, the Netherlands. Major faults: HF, Hanzinne Fault; LF, 

Landenne Fault; MEF, MidiïEifel Thrust Fault; TF, Theux Fault; XF, Xhoris Fault.  
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