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мΦ LƴǘǊƻŘǳŎǝƻƴ  

Since the pioneer works of Dumont (1832, 1848), Dewalque 

(1868) and Gosselet (1885, 1888), the Devonian 

lithostratigraphic scale of Belgium was built up patiently 

through dating and correlations. The geological mapping 

program of the national territory in the late 1800s and early 

1900s produced a stratigraphic framework characterised by its 

precision and the continuous updating of the legend of the Carte 

g®ologique de la Belgique ¨ lô®chelle du 40 000e from 1892 to 

1929 (e.g. Conseil de Direction de la Carte, 1892; Conseil 

g®ologique, 1929). The fundamental monograph by Asselberghs 

(1946), which represents the culmination of his research on the 

Lower Devonian of southern Belgium, was the authoritative 

work for decades, before being adapted by Godefroid (1982) 

and Godefroid & Stainier (1982). The onset of the revision of 

the geological maps of Wallonia in the early 1990s, coupled to 

the works of the National Subcommission on Devonian 

Stratigraphy, led to the revision by Godefroid et al. (1994) of the 

Lower Devonian of the Vesdre area, the Theux Window and the 
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¢ƘŜ ǊŜǾƛǎƛƻƴ ƻŦ ǘƘŜ ƭƛǘƘƻǎǘǊŀǝƎǊŀǇƘƛŎ ǎŎŀƭŜ ƻŦ ǎƻǳǘƘŜǊƴ .ŜƭƎƛǳƳΣ ōŀǎŜŘ ƻƴ ǘƘŜ ǊŜǾƛǎŜŘ 
DŜƻƭƻƎƛŎŀƭ aŀǇ ƻŦ ²ŀƭƭƻƴƛŀ ŀƴŘ ǊŜŎŜƴǘ ǎǘǊŀǝƎǊŀǇƘƛŎ ŀƴŘ ǎŜŘƛƳŜƴǘƻƭƻƎƛŎŀƭ ǿƻǊƪǎ ƭŜŀŘ ǘƻ ǘƘŜ 
ǊŜ-ŘŜŬƴƛǝƻƴ ƻŦ тф ƭƛǘƘƻǎǘǊŀǝƎǊŀǇƘƛŎ ǳƴƛǘǎ ŦƻǊ ǘƘŜ [ƻǿŜǊ 5ŜǾƻƴƛŀƴ {ŜǊƛŜǎΦ aƻǎǘ ƻŦ ǘƘŜ ǳƴƛǘǎ 
ŘŜǎŎǊƛōŜŘ ƛƴ ǘƘŜ ǇǊŜǎŜƴǘ ǇŀǇŜǊ ŀǊŜ ŎƭŀǎǎƛŎŀƭ ǎǳōŘƛǾƛǎƛƻƴǎ ƻŦ ǘƘŜ ƭƛǘƘƻǎǘǊŀǝƎǊŀǇƘƛŎ ǎŎŀƭŜ ōǳǘ 
ǳǇŘŀǘŜǎ ƻƴ ǘƘŜƛǊ ŘŜŬƴƛǝƻƴΣ ōƻǳƴŘŀǊƛŜǎ ŀƴŘ ŀƎŜ ŀǊŜ ǇǊƻǾƛŘŜŘ ƘŜǊŜΦ bŜǿ ǘŜǊƳǎ ŀǊŜ ƛƴǘǊƻŘǳŎŜŘ 
ŦƻǊ ǊŜƳŀǊƪŀōƭŜ ōŜŘǎ ŀƴŘ ŦŀŎƛŜǎΦ DǊƻǳǇǎ ŀǊŜ ƛƴǘǊƻŘǳŎŜŘ ǘƻ ƎŀǘƘŜǊ ŦƻǊƳŀǝƻƴǎ ǘƘŀƴ ŀǊŜ ǊŀǊŜƭȅ 
ǎŜǇŀǊŀǘŜŘ ƻƴ ƎŜƻƭƻƎƛŎŀƭ ƳŀǇǎ ǿƘŜǊŜŀǎ ǎƻƳŜ ǳƴƛǘǎ ǇǊŜǾƛƻǳǎƭȅ ŘŜǎŎǊƛōŜŘ ŀǎ ŦƻǊƳŀǝƻƴǎ ŀǊŜ 
ƘŜǊŜ ǊŜǘǊƻƎǊŀŘŜŘ ǘƻ ƳŜƳōŜǊǎΦ ¢ƘŜ ŘƻƳƛƴŀƴǘ ƭƛǘƘƻƭƻƎƛŜǎ ƻŦ ǘƘŜ [ƻǿŜǊ 5ŜǾƻƴƛŀƴ ƻŦ .ŜƭƎƛǳƳ 
ǊŜƅŜŎǘ ǎƛƭƛŎƛŎƭŀǎǝŎ ǎŜŘƛƳŜƴǘŀǝƻƴ ƛƴ ǾŀǊƛƻǳǎ ŘŜǇƻǎƛǝƻƴŀƭ ǎŜǩƴƎǎ ǊŀƴƎƛƴƎ ŦǊƻƳ ƅǳǾƛŀǝƭŜ 
ŎƻƴƎƭƻƳŜǊŀǘŜ ǘƻ ŜǎǘǳŀǊƛƴŜ ŀƴŘ ŘŜƭǘŀƛŎ ǎŀƴŘǎǘƻƴŜΣ ǝŘŀƭ ǎƛƭǘǎǘƻƴŜ ŀƴŘ Řƛǎǘŀƭ ŘŜƭǘŀ-ŦǊƻƴǘ ǎƘŀƭŜ 
ƻƴ ǘƘŜ ǎƻǳǘƘŜǊƴ ƳŀǊƎƛƴ ƻŦ ǘƘŜ [ƻƴŘƻƴς.Ǌŀōŀƴǘ aŀǎǎƛŦ ŀƴŘ ŀǊƻǳƴŘ ƻǘƘŜǊ /ŀƭŜŘƻƴƛŀƴ ƛƴƭƛŜǊǎ 
όŜΦƎΦ wƻŎǊƻƛΣ {ǘŀǾŜƭƻǘς±ŜƴƴύΦ ¢ƘŜ ǾŜǊǝŎŀƭ ǎǳŎŎŜǎǎƛƻƴ ŀƴŘ ƭŀǘŜǊŀƭ ŎƻǊǊŜƭŀǝƻƴ ƻŦ ǘƘŜ 
ƭƛǘƘƻǎǘǊŀǝƎǊŀǇƘƛŎ ǳƴƛǘǎ ŀƭƭƻǿ ǘƻ ǊŜŎƻƴǎǘǊǳŎǘ ǘƘŜ ŜǾƻƭǳǝƻƴ ƻŦ ǘƘŜ ǎƘŀƭƭƻǿ ōŀǎƛƴ ŦǊƻƳ ǘƘŜ ƭŀǘŜǎǘ 
{ƛƭǳǊƛŀƴ όtǊƛŘƻƭƛύ ǘƻ ǘƘŜ ƭŀǘŜǎǘ 9ƳǎƛŀƴΦ  
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Dinant Synclinorium. However, as the latter focused only on the 

northern part of the basin, the lithostratigraphical scheme of 

most of the Ardenne was not revised and, consequently, 

Asselberghs (1946) remained the only comprehensive reference. 

However, during the mapping of the Ardenne in the frame of the 

revised Geological Map of Wallonia, the mapping geologists 

had to introduce several new units to supplement Godefroid et 

al.ôs (1994) lithostratigraphic framework and to update 

Asselberghs (1946). This has been done through the publication 

of the explanatory booklets of the geological maps, followed by 

their ratification by the National Commission for Stratigraphy in 

Belgium.  

Attention is drawn here on the fact that the Lower Devonian 

lithostratigraphic units are still facing a lot of uncertainties due 

to 1) the lack of good continuous sections exposing vertical and 

lateral transition between formations, 2) the monotony of some 

facies, 3) the thickness of some units, reaching often several 

hundreds of metres, and 4) the lack of biostratigraphic markers 

allowing precise correlations between units. 

https://orcid.org/0000-0002-4339-7760
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The present paper aims at updating and supplementing the 

Lower Devonian lithostratigraphic scale previously published 

by Godefroid et al. (1994) and summarised by Bultynck & 

Dejonghe (2002). This update is the result of a review of the 

tremendous work carried out by the geological cartographers 

and stratigraphers who have worked on the considered 

stratigraphic interval.  

нΦ DŜƻƭƻƎƛŎŀƭ ǎŜǩƴƎ 

The Lower Devonian covers large parts of southern Belgium 

and surrounding areas (Rhenish Massif, Eisleck in northern 

Luxembourg, French Ardennes) where it generally corresponds 

to densely forested high lands. In the Ardenne Allochthon, 

which corresponds to a CambrianïOrdovician basement 

unconformably overlain by a thick Devonian and Carboniferous 

succession (Hance et al., 1999), these Lower Devonian 

formations crop out along the northern, south-eastern and 

southern limbs of the Dinant Synclinorium, as well as in the 

Ardenne Anticlinorium and the Neufch©teauïEifel 

Synclinorium (Fig. 1). Lateral changes of facies in the 

lithostratigraphic units occur between the main structural units 

and are traditionally associated to major faults such as the 

Xhoris Fault and MidiïEifel Thrust Fault (Fig. 1). However, as 

observed by Asselberghs (1946) and confirmed by recent 

geological mapping, the facies changes are more progressive 

and ótransitional zonesô between facies are frequent. Such a 

transitional zone occurs along a c. 5 km wide corridor south of 

the Xhoris Fault. There, the Lower Devonian formations 

progressively change from the facies known along the southern 

limb of the Dinant Synclinorium to those known along its 

northern flank. However, the points where each formation 

passes to the other vary and can even be repeated. According to 

Marion & Barchy (in press, a, b), the change from the Mirwart 

Formation to the Bois dôAusse Formation is observed c. 1 km 

south of the Mormont Fault, then, north of this fault, the 

Mirwart Formation is again recognisable then passes again to 

the Bois dôAusse Formation. From there up to the Xhoris Fault, 

the characteristics of both formations are observed. Hence, to 

simplify, the Xhoris Fault is here cited as marking the change 

from one formation to the other. 

Some Lower Devonian formations also crop out in the 

Theux Window (and Bolland drillhole) and in a series of small 

outliers resting on the HaineïSambreïMeuse Overturned Thrust 

sheets (Belanger et al., 2012) (Fig. 1). No Lower Devonian rock 

is known neither in the Brabant Parautochthon nor in the 

Campine Basin. 

оΦ /ƘǊƻƴƻǎǘǊŀǝƎǊŀǇƘȅ ƻŦ ǘƘŜ [ƻǿŜǊ 5ŜǾƻƴƛŀƴ 

Traditionally, the thick Lower Devonian sequence was divided 

into Gedinnian, Siegenian and Emsian stages in Belgium and 

surrounding areas. Theses subdivisions were mostly based on 

the lithology (shaly versus sandy) and the macrofaunal 

assemblages, notably those based on brachiopods (Bultynck, 

1972). In this respect, the reader is referred to Godefroid et al. 

(1994, figs 4ï6) for the history of the Lower Devonian 

subdivisions in the Dinant Synclinorium and the Vesdre area. 

Following the decision of the Subcommission on Devonian 

Stratigraphy (Bassett, 1985), the Gedinnian and Siegenian, 

Figure 1. Simplified geological map of the Lower Devonian of southern Belgium and neighbouring countries, with indication of the main structural 

units, including the Caledonian inliers (adapted from de B®thune, 1954). Abbreviation: HSM, HaineïSambreïMeuse Overturned Thrust sheets. Major 

fault abbreviations: HF, Herbeumont Fault; LF, Lamsoul Fault; MF, Mormont Fault; MEF, MidiïEifel Thrust Fault; OF, Opont Fault; VF, Vencimont 

Fault; TF, Theux Fault; XF, Xhoris Fault. 
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which have poorly defined biostratigraphic limits, were 

abandoned and replaced by the Lochkovian and Pragian stages, 

whereas the Emsian got a new definition (Fig. 2). The formal 

definition of these stages is based on the first appearance data of 

planktic graptolite and conodont taxa. However, planktic 

graptolites are unknown from the PridoliïLower Devonian of 

Belgium and conodonts are mostly absent from this interval; 

therefore, it is impossible to precisely recognise the 

international divisions. The palynostratigraphic succession 

established by Steemans (1989a) in the Ardenne can be 

correlated with the Armorican Massif where spores occur 

together with chitinozoans. Fortunately, the chitinozoan 

biozones are also known in the Bohemian Massif where the 

Lochkovian and Pragian stages are defined. The cross-

correlation spores/chitinozoans/conodonts allows to localise 

roughly the boundaries within the Belgian Lower Devonian 

succession.  

The base of the Lochkovian is defined by the first 

appearance datum (FAD) of the graptolite Monograptus 

uniformis uniformis, very close to the FAD of the conodont 

Caudicriodus woschmidti woschmidti (Martinsson, 1977). Both 

taxa being absent in the Ardenne, the correlation is made 

through the spores found in the F®pin Formation that indicate 

the N zone of the MN Oppel zone (Steemans, 1989a). The latter 

is close to the SilurianïDevonian boundary. Caudicriodus 

woschmidti woschmidti recovered from the Naux Limestone in 

the French Semoy River valley (Borremans & Bultynck, 1986) 

also suggests that the base of the Devonian sequence in the 

Ardenne is situated in an undifferentiated late Pridoliïearly 

Lochkovian interval (Fig. 3). On the south-eastern flank of the 

Givonne Inlier (Fig. 1), the Mondrepuis Formation yielded a 

diverse brachiopod fauna including the athyridide Dayia shirleyi 

that is a typical Pridoli taxon (Godefroid, 1995; Godefroid & 

Cravatte, 1999). Therefore, the base of the former Gedinnian 

stage (Dejonghe et al., 2006) and the base of the Devonian 

sequence in the Ardenne is most probably still in the Silurian 

System as suggested by Bultynck (1977) and Borremans & 

Bultynck (1986) (see discussion in Godefroid & Cravatte, 

1999). 

The base of the Pragian is defined by the FAD of the 

conodont Eognathus sulcatus but, as recent taxonomic revisions 

showed that typical forms are known below the Global 

Boundary Stratotype Sections and Point (GSSP) level in the 

type locality (Slav²k & Hladil, 2004), this marker cannot be 

used anymore to define the base of the stage (Becker et al., 

2020). According to Steemans (1989a), the base of the Pragian 

cannot be properly defined by spores as the current boundary 

falls within the E interval Zone. This zone is recognised in the 

uppermost part of the Saint-Hubert Formation in the P¯rnelle 

pond section, south of Couvin, and within the lower part of the 

Mirwart Formation in the Arville section, west of Saint-Hubert 

(Godefroid et al., 1994). In proximal areas, the spores 

demonstrate the diachronism of the lithological units historically 

used for the definition of the GedinnianïSiegenian boundary 

(Steemans, 1989a; Hance et al., 1992).  

The current GSSP for the base of the Emsian is defined by 

the FAD of the conodont Polygnathus kitabicus 

(Eocostapolygnathus kitabicus sensu Bardashev et al., 2002). 

However, this boundary falls much lower than the base of the 

Emsian in the classical regions of Germany (Jansen, 2016, 

2019) and Bohemia (Slav²k et al., 2007). Hence, the base of the 

Emsian is currently under revision by the Subcommission on 

Devonian Stratigraphy. The GSSP-defined PragianïEmsian 

boundary is not recognised in Belgium as the conodont markers 

are lacking (Bultynck et al., 2000). The brachiopod Arduspirifer 

latestriatus prolatestriatus (Fig. 3F), which is known from the 

upper part of the La Roche Formation, also occurs in Spain in 

beds yielding the conodont Caudicriodus celtibericus, a 

secondary marker of the base of the Emsian (Carls, 1987; 

Jansen, 2016). Therefore, following this cross-correlation, the 

PragianïEmsian boundary lies in the upper part of the La Roche 

Formation (Figs 2, 3). 

In Germany, however, the ótraditionalô base of the Emsian 

(i.e. óSiegen-Emsô boundary sensu Solle, 1950) is based on the 

appearance of the brachiopod Brachyspirifer minatus (Fig. 3I) 

(Jansen, 2016) that is coincident with the boundary between the 

Ulmen and Singhofen groups (Fig. 2). At the same level Riegel 

& Karathanasopoulos (1982) documented the first occurrence of 

the miospore Emphalisporites annulatus. Brachyspirifer 

minatus occurs in the lower part of the Pesche Member in the 

P¯rnelle pond section (Godefroid & Stainier, 1982), together 

with E. annulatus (Steemans et al., 2002). The traditional 

SiegenianïEmsian boundary should consequently be localised 

near the base of the Pesche Member. It must be noted that the 

German stratigraphers tend to come back to the historical 

SiegenianïEmsian boundary in the Rhenish Massif for 

pragmatic reasons (Jansen, 2016). In parallel, the 

Subcommission on Devonian Stratigraphy is currently 

examining the possibility to re-define the base of the Emsian 

with the FAD of the conodont Eolinguipolygnathus excavatus 

morphotype 114 that is relatively close to the historical 

SiegenianïEmsian boundary (Carls et al., 2008; Becker et al., 

2020). 

Figure 2. Correlation of the PragianïEmsian boundary and SiegenïEms boundary in Uzbekistan (GSSP), Spain, Belgium and Germany. Conodont and 

brachiopod data after Godefroid (1982), Carls & Valenzuela-R²os (1993), and Bultynck et al. (2000). Abbreviations: A., Acrospirifer; Al., Alatiformia; 

Ar., Arduspirifer; B., Brachyspirifer; C., Caudicriodus; E., Eocostapolygnathus; FOD: first occurrence datum; R., Ruisseau; T., Torosospirifer. 
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Figure 3. Biostratigraphic zonations (conodonts, miospores) of the Lower Devonian succession on the southern and south-eastern limbs of the Dinant 

Synclinorium (southern Belgium) and range of selected spiriferides (compilation from Godefroid & Stainier, 1982; Steemans, 1989a; Godefroid et al., 

1994; Bultynck et al., 2000; Godefroid, 2001). The asterisk indicates the possible revised base of the Emsian Stage, under discussion among the 

Subcommission on Devonian Stratigraphy of the International Commission on Stratigraphy (see Becker et al., 2020). Conodont zones: lat., 

laticostatus; serotin., serotinus. Other abbreviations: chrono., chronostratigraphy; lithostrat., lithostratigraphy; palyno, palynological. Black boxes 

represent the palynomorph-yielding samples (see Steemans, 1989a) and insight on the precision of the correlations. Numbers 1 to 4 in La Roche 

Formation and Pesche Member are the lithological units described by Godefroid (1979). AïN. Spiriferide brachiopods from the Lower Devonian of 

Belgium. All specimens were coated with ammonium chloride (except otherwise stated) and are part of the palaeontological collections of the Royal 

(continued on next page) 
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