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мΦ LƴǘǊƻŘǳŎǝƻƴ 

Since the pioneer works of Dumont (1832), Gosselet (1860, 

1888) and Dewalque (1868), the Devonian lithostratigraphic 

scale was developed patiently through dating and correlations. 

The geological mapping program of the Belgian territory in the 

last 1800s and early 1900s produced a stratigraphic framework 

characterised by its precision such as the one proposed by 

Maillieux & Demanet (1929). The Middle Devonian attracted 

much attention for its numerous fossils and its large panel of 

building stones. Therefore, it was soon acknowledged that the 

Ardenne (southern Belgium and northern France) was a type 
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¢ƘŜ ǊŜǾƛǎƛƻƴ ƻŦ ǘƘŜ ƭƛǘƘƻǎǘǊŀǝƎǊŀǇƘƛŎ ǎŎŀƭŜ ƻŦ ǎƻǳǘƘŜǊƴ .ŜƭƎƛǳƳΣ ōŀǎŜŘ ƻƴ ǘƘŜ ǊŜǾƛǎŜŘ 
ƎŜƻƭƻƎƛŎŀƭ ƳŀǇ ƻŦ ²ŀƭƭƻƴƛŀ ŀƴŘ ǊŜŎŜƴǘ ǎǘǊŀǝƎǊŀǇƘƛŎ ŀƴŘ ǎŜŘƛƳŜƴǘƻƭƻƎƛŎŀƭ ǿƻǊƪǎΣ Ƙŀǎ ƭŜŘ ǘƻ 
ǘƘŜ ǊŜ-ŘŜŬƴƛǝƻƴ ƻŦ со ƭƛǘƘƻǎǘǊŀǝƎǊŀǇƘƛŎ ǳƴƛǘǎ ŦƻǊ ǘƘŜ aƛŘŘƭŜ 5ŜǾƻƴƛŀƴ {ŜǊƛŜǎΦ !ƭǘƘƻǳƎƘ Ƴƻǎǘ 
ƻŦ ǘƘŜ ǳƴƛǘǎ ŘŜǎŎǊƛōŜŘ ƛƴ ǘƘŜ ǇǊŜǎŜƴǘ ƻǾŜǊǾƛŜǿ ŀǊŜ ŎƭŀǎǎƛŎŀƭ ǎǳōŘƛǾƛǎƛƻƴǎ ƻŦ ǘƘŜ .ŜƭƎƛŀƴ 
ƭƛǘƘƻǎǘǊŀǝƎǊŀǇƘƛŎ ǎŎŀƭŜΣ ǳǇŘŀǘŜǎ ƻƴ ǘƘŜƛǊ ŘŜŬƴƛǝƻƴΣ ōƻǳƴŘŀǊƛŜǎ ŀƴŘ ŀƎŜ ǿŜǊŜ ǊŜǉǳƛǊŜŘ ŀƴŘ 
ŀǊŜ ǇǊƻǾƛŘŜŘ ƘŜǊŜƛƴΦ bŜǿ ǘŜǊƳǎ ŀǊŜ ƛƴǘǊƻŘǳŎŜŘ ŦƻǊ ǊŜƳŀǊƪŀōƭŜ ōŜŘǎ ŀƴŘ ŦŀŎƛŜǎΦ DǊƻǳǇǎ ŀǊŜ 
ƛƴǘǊƻŘǳŎŜŘ ǘƻ ƎŀǘƘŜǊ ŦƻǊƳŀǝƻƴǎ ǘƘŀǘ ŀǊŜ ŘƛŶŎǳƭǘ ǘƻ ǎŜǇŀǊŀǘŜ ƻƴ ƎŜƻƭƻƎƛŎŀƭ ƳŀǇǎΣ ǿƘŜǊŜŀǎ 
ǎƻƳŜ ǇǊŜǾƛƻǳǎƭȅ ŘŜǎŎǊƛōŜŘ ŦƻǊƳŀǝƻƴǎ ŀǊŜ ƘŜǊŜ ǊŜǘǊƻƎǊŀŘŜŘ ǘƻ ƳŜƳōŜǊ ǎǘŀǘǳǎΦ ¢ƘŜ aƛŘŘƭŜ 
5ŜǾƻƴƛŀƴ ǳƴƛǘǎ ǊŜŎƻǊŘŜŘ ǘƘŜ ŘŜǾŜƭƻǇƳŜƴǘ ƻŦ ǘƘŜ ŎŀǊōƻƴŀǘŜ ŦŀŎǘƻǊȅ ƛƴ ǘƘŜ 9ƛŦŜƭƛŀƴΣ 
ƛƴǘŜǊǊǳǇǘŜŘ ōȅ ǎƛƭƛŎƛŎƭŀǎǝŎ ŘŜǇƻǎƛǘǎ ŦƻƭƭƻǿŜŘ ōȅ ǘƘŜ ŘŜǾŜƭƻǇƳŜƴǘ ƻŦ ŀ ǿƛŘŜ ŎŀǊōƻƴŀǘŜ ǎƘŜƭŦ 
ŘǳǊƛƴƎ ǘƘŜ DƛǾŜǝŀƴΦ wŜŜŦǎ ƻŎŎǳǊ ōƻǘƘ ƛƴ ǘƘŜ 9ƛŦŜƭƛŀƴ όƻũǎƘƻǊŜ ōƛƻƘŜǊƳǎΣ ōƛƻǎǘǊƻƳŜǎ ƻƴ 
ǇƭŀǜƻǊƳǎύ ŀƴŘ ƛƴ ǘƘŜ DƛǾŜǝŀƴ όōƛƻǎǘǊƻƳŜǎύΦ 
¢ƘŜ ǾŜǊǝŎŀƭ ǎǳŎŎŜǎǎƛƻƴ ŀƴŘ ƭŀǘŜǊŀƭ ŎƻǊǊŜƭŀǝƻƴ ƻŦ ǘƘŜ ƭƛǘƘƻǎǘǊŀǝƎǊŀǇƘƛŎ ǳƴƛǘǎ ŀƭƭƻǿ ǘƻ 
ǊŜŎƻƴǎǘǊǳŎǘ ǘƘŜ ŜǾƻƭǳǝƻƴ ƻŦ ǘƘŜ ǎƘŜƭŦ ŦǊƻƳ ǘƘŜ ŜŀǊƭȅ 9ƛŦŜƭƛŀƴ ǘƻ ǘƘŜ ŘŜƳƛǎŜ ƻŦ ǘƘŜ ŎŀǊōƻƴŀǘŜ 
ǎƘŜƭŦ ŀǘ ǘƘŜ ŜƴŘ ƻŦ ǘƘŜ DƛǾŜǝŀƴΦ  
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area for the Middle Devonian succession. Couvin and Givet 

became important localities thanks to their nice and accessible 

outcrops and consequently gave their name to the Middle 

Devonian stages at the end of the 19th century, namely the 

Couvinian (disused nowadays) and the Givetian (e.g. Bultynck, 

2006; Pr®at et al., 2006). Important works on the stratigraphy of 

the Middle Devonian succession are due to Maillieux (1938), 

Fourmarier (1954), Lecompte (1960), Tsien (1972), Errera et al. 

(1972) and Brice (1980, 2016). In the years 1960ï1970, the 

search for a stratotype for the base of the Middle Devonian led 

M. Lecompte to a series of monographies on biostratigraphy, 

namely produced by Godefroid (1968), Tsien (1969) and 
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Bultynck (1970), which still serve today as references.  

A lithostratigraphic scheme aiming at defining mappable 

units was published by Bultynck et al. (1991). Since this 

summary, 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. 

The objectives of the present paper are to update and 

supplement the stratigraphic lexicon edited by Bultynck et al. 

(1991), Weddige (2000, tables R410dm00 and R412dm00) and 

Bultynck & Dejonghe (2002) through the compilation of the 

work produced by the geological cartographers and 

stratigraphers who worked on the Middle Devonian.  

нΦ DŜƻƭƻƎƛŎŀƭ ǎŜǩƴƎǎ 

The Middle Devonian formations occupy a narrow band 

between the Ardenne s.s. and Famenne areas of southern 

Belgium and south of the HaineïSambreïMeuse axis (Fig. 1, 

Mottequin & Denayer, 2024). In the Ardenne Allochthon, these 

formations crop out along the northern, south-eastern and 

southern limbs of the Dinant Synclinorium. The Middle 

Devonian also crops out in the HaineïSambreïMeuse 

Overturned Thrust sheets (Belanger et al., 2012; Fig. 1), north of 

the MidiïEifel Thrust Fault. Additionally, the Middle Devonian 

formations are present in the Theux Window (and Bolland 

drillhole) and in the Vesdre area. There are few Middle 

Devonian rocks known in the Brabant Parautochthon and the 

Campine Basin. In the latter area, they are only encountered in 

drillholes. 

Strong and rapid variations in the lithological composition 

of the Eifelian succession occur along the southern limb of the 

Dinant Synclinorium (see Dumoulin & Blockmans, 2008; 

Denayer, 2019). Conversely, the Givetian succession is very 

regular along the southern limb of the Dinant Synclinorium, 

between Momignies near the French border and Hotton in the 

Ourthe River valley, with a greater lateral continuity of the 

sedimentary units (Tsien, 1971, 1974; Pr®at & Mamet, 1989). 

оΦ /ƘǊƻƴƻǎǘǊŀǝƎǊŀǇƘȅ ƻŦ ǘƘŜ aƛŘŘƭŜ 5ŜǾƻƴƛŀƴ 

The division of the Middle Devonian into two stages has been 

acknowledged since dôOmalius dôHalloy (1862), based on 

lithological characteristics and fossil content. Historically, the 

lower part of the Middle Devonian was named Couvinian 

(Couvinien) and corresponds to the syst¯me du calcaire de 

Couvin of dôOmalius dôHalloy (1862, p. 512) (or lô®tage des 

schistes ¨ calc®oles of Gosselet, 1860, p. 46) that begins at the 

first carbonate unit ending the thick siliciclastic sequence of the 

Lower Devonian. These first carbonate beds are nowadays 

included in the latest Emsian since the Eifelian Stage was 

adopted by the International Commission on Stratigraphy at 

Moscow in 1984 (e.g. Ziegler & Klapper, 1985; Becker et al., 

2020). The Givetian Stageðsecond stage of the Middle 

Devonian and corresponding to the traditional calcaire de Givet 

(dôOmalius dôHalloy, 1828, p. 162), calcaire de Givet, ou 

calcaire ¨ strigocephales (Gosselet, 1860, p. 53) or Calcaire ¨ 

Stringocephalus burtini of the literatureðwas established on the 

southern limb of the Dinant Synclinorium, though its top was 

Figure 1. Simplified geological map of the Middle Devonian of southern Belgium and neighbouring countries (adapted from de B®thune, 1954), with 

indication of the main structural units, to the exception of most of the Caledonian inliers. Abbreviations: DPA, DurbuyïPhilippeville Anticlinorium; 

HSM, HaineïSambreïMeuse Overturned Thrust sheets. Major fault abbreviations: HF, Hanzinne Fault; LF, Lamsoul Fault; MF, Mormont Fault; 

MEF, MidiïEifel Thrust Fault; TF, Theux Fault; XF, Xhoris Fault.  
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modified several times (see Bultynck, 1974). 

In the Global Stratotype Section and Point (GSSP) of the 

Eifelian Stage situated at Wetteldorf (Germany, Eifel), the base 

of the Eifelian, and therefore that of the Middle Devonian 

Series, is situated at the base of the partitus conodont Zone, 

defined by the first appearance of the conodont Polygnathus 

costatus partitus (Weddige et al., 1979; Ziegler & Klapper, 

1985); this subspecies was then given a specific status (e.g. 

Gouwy et al., 2013). In southern Belgium, this lower boundary 

is positioned within the upper part of the Eau Noire Member of 

the Moulin de la Foulerie Formation (Bultynck et al., 2000) 

(Fig. 2). A single occurrence of the marker taxon P. partitus is 

documented in the Grupont section (Bultynck et al., 2000), 7 m 

below the upper boundary of the Eau Noire Member, so its 

biostratigraphical value is not demonstrated in Belgium. 

However, Icriodus retrodepressus acting as a secondary marker 

for the base of the Eifelian, appears in the last 30 m of the Eau 

Noire Member in the type section in Couvin. On the northern 

limb of the Dinant Synclinorium, the first I. retrodepressus 

appears 18 m above the base of the Rouillon Member of the 

Rivi¯re Formation (Bultynck & Boonen, 1976). Besides 

conodonts, the brachiopods prove to be useful markers, notably 

species of the Arduspirifer arduennensis group that disappear 

near the base of the patulus conodont Zone (base of the former 

Couvinian stage), and Paraspirifer (P.) cultrijugatus 

cultrijugatus that disappears near the base of the Eifelian Stage 

(Godefroid, 1977) (Fig. 2). A similar distribution is observed in 

the GSSP at Wetteldorf (Struve & Werner, 1982). Corals, 

though useful markers, have an insufficient resolution to mark 

the boundary (Denayer, 2024). The typical Eifelian taxa, 

notably Heliolites porosus, Calceola sandalina, 

Acanthophyllum radiatum, Tabulophyllum lissingenensis and 

cystimorph rugose corals, appear at different levels in the 

Emsian part of the Eau Noire Member (Fig. 3IïJ, N). 

Spores are less precise in positioning the lower boundary of 

the Eifelian Stage as the latter falls within the AP Interval Zone, 

between the acme zones of Acinosporites kedoae and 

Acinosporites netterheimensis (Streel et al., 1987). Nevertheless, 

the first occurrence of Grandispora velata, though slightly 

higher than the base of the partitus conodont Zone, can be used 

to approach the EmsianïEifelian boundary (Streel et al., 2000). 

The historical concept of the Givetian Stage in its historical 

type area has varied through time (Errera et al., 1972; Brice, 

1980, 2016; Pr®at et al., 2006), notably the position of its base. 

The latter is defined at the base of the Polygnathus hemiansatus 

conodont Zone in the GSSP located at Jebel Mech Irdane in 

southern Morocco (Walliser et al., 1995). Due to facies 

unsuitable for the polygnathids across the EifelianïGivetian 

boundary in southern Belgium, the use of Icriodus 

obliquimarginatus as a marker for the boundary was 

recommended by Bultynck et al. (2000). The first occurrence 

datum (FOD) of I. obliquimarginatus falls within the Hanonet 

Formation, 42 m below the top of the Formation in the Couvin 

area (Bultynck et al., 2000), in a darkish argillaceous limestone 

unit that also yielded P. hemiansatus (Bultynck & Hollevoet, 

1999). This c. 10 m thick unit, situated at the base of the 

Hanonet Formation, yielded an unusual coral fauna (Fig. 4N) 

that was interpreted by Jamart & Denayer (2020) as a marker of 

the global Kaļak Event. 

Though the base of the Givetian is situated in the lower part 

of the Hanonet Formation, which was formerly considered as 

the top of the Couvinian in the Belgian literature, the entry of 

the typically Givetian fauna occurs near the base of the 

overlying Trois-Fontaines Formation. The latter yielded the 

brachiopods Undispirifer givefex (Fig. 4L), Stringocephalus 

burtini (Godefroid, 1995) and Bornhardtina spp. (Godefroid & 

Mottequin, 2005), the rugose corals Beugniesastraea kunthi 

(Fig. 4G) and B. parvistella as well as the last Calceola 

sandalina (Fig. 3N) (Coen-Aubert, 1988a, 2000a). These 

macrofaunas are particularly useful for the correlation of the 

Belgian Givetian with the contemporaneous succession of the 

Eifel Hills (Bultynck et al., 2000).  

The spore Geminospora lemurata enters slightly above the 

base of the hemiansatus conodont Zone and serves as a good 

marker for the base of the Givetian in siliciclastic successions 

(Streel et al., 2000). 

Neither the Eifelian nor the Givetian have been officially 

divided into substages, but proposals introduced by the 

Subcommission of the Devonian Stratigraphy for a two-fold 

Eifelian Stage and a three-fold Givetian Stage await ratification 

from the International Commission on Stratigraphy (Becker et 

al., 2020). 

пΦ DŜƻŎƘǊƻƴƻƭƻƎȅ 

The Middle Devonian extends from 394.3 Ma to 378.9 Ma and 

is divided into two ages, Eifelian (394.3 Maï385.3 Ma) and 

Givetian (385.3 Maï378.9 Ma) (Becker et al., 2020). 

Figure 2. Correlation of the 

EmsianïEifelian and Emsianï

Couvinian boundaries in 

Germany (GSSP) and Belgium. 

Belgian conodont and brachiopod 

data after Godefroid (1968), 

Bultynck (1970), Bultynck et al. 

(2000) and Gouwy & Bultynck 

(2003b), German data after 

Weddige et al. (1979). 

Abbreviations: Al., Alatiformia; 

Ar., Arduspirifer; C., Calceola; 

FOD, first occurrence datum; 

GSSP, Global Stratotype Section 

and Point; Ic., Icriodus; In., 

Intermedites; LOD, last occurrence 

datum; Pa., Paraspirifer; Po., 

Polygnathus; S., Sollispirifer. 

Formations in capital letters, 

members in regular letters.  
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Figure 3. Representatives of some corals, brachiopods and trilobites typical of the Eifelian of southern Belgium. Abbreviations: DV, dorsal view; 

TTS, transverse thin section. A. Sociophyllum rolfwerneri, TTS (PAULg-CEII/c-1a); Petigny, Villers-la-Tour Member. B. Fasciphyllum varium, TTS 

(PAULg-CEI/1-9a); Petigny, Cul dôĈfer Member. C. Thamnopora tumefacta, longitudinal thin section (PAULg-WN-IV/1a); Wancennes, Wancennes 

Formation. D. Mesophyllum vesiculosum, TTS (PAULg-CEII/c-1a); Petigny, Cul dôĈfer Member. E. Dendrostella rhenana, TTS (PAULg-CEII/H-2); 

Petigny, Villers-la-Tour Member. F. Spongophyllum sp., TTS (PAULg-WPE-V/1); Wancennes, Wancennes Formation. G. Favosites goldfussi, thin 

section into hemisphaerical colony (PAULg-WLM/12); Les Marli¯res, Wellin Formation. H. Stringophyllum inflatum, TTS (VTR-I/14); Villers-la-

Tour section, Villers-la-Tour Member. I. Heliolites porosus, TTS (PAULg-CouH/20); Haine quarry in Couvin, Hanonet Formation. 

J. Acanthophyllum radiatum, TTS (PAULg-VVM/2); Vierves-sur-Viroin, Couvin Formation. K. Phacops sartenaeri, sub-complete specimen in DV 

(RBINS a2613, holotype); Petigny, Jemelle Formation. L. Pseudosieberella corrugata, articulated specimen in DV (RBINS a173, holotype); Couvin, 

Jemelle Formation. M. Intermedites gr. supraspeciosus, sub-complete dorsal valve (RBINS a14022); Rochefort, Jemelle Formation. N. Calceola 

sandalina; external view (PAULg-20240205/1); Olloy-sur-Viroin, Chav®es Member. O. Intermedites intermedius, partly exfoliated articulated 

specimen in ventral view (RBINS a9847); Couvin, Eau Noire Member. P. Spinocyrtia ostiolata, exfoliated articulated specimen in DV (RBINS 

a14023); Couvin, Jemelle Formation. Q. Nardophyllum macrocystis, TTS (PAULg-CouH/12); Haine quarry in Couvin, Hanonet Formation.  
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