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Abstract
The quarries located to the south of Visé, in southeastern Belgium, correspond to historical type area of the Viséan Stage
(Carboniferous, Mississippian) and yielded an extremely rich macrofauna (known as the Visé fauna), including mainly brachio-
pods and mollusks (bivalves, gastropods, cephalopods), and also corals, trilobites and bryozoans, that are found in institutional
collections all over the world. The Visé fauna is of late early Warnantian (late Asbian) age and was essentially recovered from a
microbial buildup of Cracoean affinities that was exploited only in the quarries F and G sensu Horion and Gosselet’s (1892)
terminology. Only the rugose corals have been revised, and the rest requires a complete taxonomic reassessment. Brachiopods are
particularly diverse, and many genera (Productida, Orthida, Rhynchonellida, Terebratulida) were established in the past on the
basis of type species from Visé. Productides are by far the most common elements of the brachiopod association, with the
development of aberrant morphologies (Proboscidella, Striatifera). Some terebratulides and mollusks display ‘colour’ bandings
that have been preserved. Two so-called Carboniferous species described by de Koninck (1887), namely Rhynchonella solitaris
and Spirifer capillaris, are middle or late Frasnian in age.
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Introduction

Besides being the historical type area of the Viséan Stage
(Hance et al. 2006), the disused quarries situated between
Richelle and Souvré, to the south of Visé in southern
Belgium (Fig. 1), rank among the most important localities
for Carboniferous (Mississippian) palaeontology. Indeed, an
incredibly rich macrofauna, known in the literature as the Visé
fauna, was recovered from mostly upper Viséan limestones
and described notably in a series of monographs mainly pub-
lished during the second half of the nineteenth century (e.g. de

Koninck 1842–1844, 1851, 1872, 1878, 1880, 1881, 1883a,
1885, 1887; de Ryckholt 1851; de Koninck and Le
Hon 1854). Due to the inaccessibility of the quarries, it is
impossible to collect new specimens nowadays, which is
why the former palaeontological collections from Visé, which
are curated in many institutions and universities, are of invalu-
able scientific value.

The geological context (e.g. lithostratigraphy, sedimentol-
ogy, sequence stratigraphy, palaeogeography, palaeoecology,
tectonics) of the Visé area was thoroughly documented in the
past decades (e.g. Pirlet 1967; Poty 1982, 1991; Muchez and
Peeters 1987; Aretz and Chevalier 2007; Poty and
Delculée 2011). The most recent studies depicted a very com-
plex history resulting from the conjunction between sea-level
oscillations and block faulting that created the conditions
favourable to the establishment of microbial buildups during
the late early Warnantian (late Asbian). As explained below,
this particular reefal environment allowed the development of
most of the typical elements of the Visé fauna. The latter is
characterised by the profusion of brachiopods, bivalves, gas-
tropods and many other organisms (e.g. cephalopods, echi-
noids, trilobites); many species are represented by a plethora
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of specimens, ranging from juveniles to adults, and thus
allowing to perform statistics. Due to the incredible richness
in fossils (see references above), which are generally relatively
well preserved, the quarries of Visé allow to have a broad view
of the biodiversity prevailing in microbial reef environments
during the late Viséan. For all these reasons and even if soft
parts are not preserved, Visé should be considered a conser-
vation Lagerstätte, the second one recognised within the
Carboniferous marine succession of Belgium after the
Viséan (Moliniacian) ‘black marble’ of Denée (Mottequin
2008).

Contrary to purely geological studies, data specifically re-
lated to the brachiopods from Visé are dispersed in a great
number of papers but, until now, no overview has been avail-
able. Moreover, the re-investigation of the brachiopod faunas
from Visé remains long overdue. Although such a revision is
well beyond the scope of this paper, it aims at providing (1)
detailed information related to the age and origin of the Visé
fauna and (2) the first overview of the brachiopods from the
historical type area of the Viséan Stage.

Geological context

The small Visé area (Fig. 2) experienced a complex geological
history during the Devonian and the Carboniferous as reflected
by the numerous studies and models that were proposed to ex-
plain the close contact between Upper Devonian (Frasnian) and

Mississippian limestones observed in the quarries situated to the
south of Visé (e.g. Pirlet 1967; Poty 1982, 1991; Poty and
Delculée 2011). It soon appeared that the limestones exposed
in the Visé area were partly Devonian as reflected by the pres-
ence of some characteristic brachiopod and gastropod species
reported by de Koninck (e.g. 1843 in 1842–1844) (see de
Ryckholt 1851; Horion 1860, 1863; Gosselet 1861).

The Visé area is part of the Visé–Maastricht sedimentation
area (VSA) (e.g. Poty 1997, 2016) that is located on the east-
ernmost margin of the Brabant Massif (Figs. 1 and 3);
Frasnian–Mississippian rocks crop out only in the southern
part of the VSA, thus around Visé. According to Poty and
Delculée (2011), the VSA is apparently a small pull-apart
basin resulting from a strike slip fault related to two north
and south half-graben structures, known respectively as the
Campine Basin (CB) and the Namur sedimentation area
(NSA) (Fig. 1), and was affected by block faulting during
Devonian and Carboniferous times (Poty 1991). The VSA
has been separated from the NSA from the Ivorian until, at
least, the end of the Warnantian by the Booze–Le-Val-Dieu
ridge (Poty 1997, 2016) and open to the CBwhereas its north-
ern part became a graben (Maastricht Graben) in which car-
bonate turbidites and debris flows were recognised in bore-
holes (Poty and Delculée 2011) (Figs. 1 and 3). The southern
border of the VSA was subdivided into three different
slowly subsiding to rising blocks (Poty 1991; Poty and
Delculée 2011) that are each characterised by their own suc-
cession (with more or less incomplete sedimentological
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record), from west to east: the Hermalle-sous-Argenteau,
Souvré and Bombaye blocks (Fig. 3). They are bordered to
the south by the Booze–Le-Val-Dieu ridge (Figs. 1 and 3) and
to the north by the Maastricht block system. The quarries that
yielded the typical Visé fauna are located on the eastern mar-
gin of the Hermalle-sous-Argenteau block (HSAB), near its
contact with the Souvré block, and are known as the quarries F
and G following Horion and Gosselet’s (1892) lettering (Fig.
2).

From the lithostratigraphical viewpoint, the upper Asbian
limestone of the disused quarries F and G belongs to the Visé
Formation, and the overlying silicified beds (silicified laminar
shales and limestones) to the Souvré Formation (Figs. 4 and

5). For its practical use in geological mapping, the Visé
Formation was extended to all the pale and grey limestones
present in the VSA; therefore, it comprises different facies and
different ages ranging from the late Tournaisian to the top of
the lower Warnantian (late Asbian) with numerous strati-
graphic gaps (see Poty et al. (2002) and Poty and Delculée
(2011) for more details). The following distinct facies are
recognised within the Visé Formation in the eponymous area:
(1) carbonate breccias with centimetric to pluridecametric
boulders of Frasnian age; (2) thick-bedded packstones to
rudstones, with sedimentary breccias, forming fining-
upwards pluridecimetric to metric sequences often laminated
in their upper part; (3) thick-bedded to massive packstones to
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rudstones; and (4) massive algal and bioclastic boundstones
forming buildups (Muchez and Peeters 1987) rich in
macrofaunas (mainly brachiopods) (Poty et al. 2002).
Because of their small thickness (some metres) and their pres-
ence only in the quarry F, the thin dolomitic beds of late

Warnantian (Brigantian) age resting between the Visé lime-
stone and the Souvré silicified beds were neglected in the
lithostratigraphical succession.

The Visé fauna

General remarks

Most of the fossils labelled ‘Visé’ that are encountered in the
old collections dispersed in many institutions worldwide (e.g.
Natural History Museum (London), Carnegie Museum
(Pittsburgh), Harvard Museum of Comparative Zoology
(Cambridge, Massachusetts), Museum d’Histoire naturelle
(Paris), Lyon 1 University, Royal Belgian Institute of Natural
Sciences (Brussels), Smithsonian National Museum of Natural
History (Washington D.C.), University of Liège), thanks to
exchanges, donations and purchases, are from the quarries once
open for the lime production (Delépine 1921) along the Meuse
River, between Souvré, to the north and Richelle, to the south
(Fig. 2). As indicated by Delépine (1940), the former collec-
tions from Visé were gathered without taking care about their
exact location and their stratigraphic position in the quarries.
Horion and Gosselet (1892) noted that the fossils were difficult
to collect and those that were bought to the quarrymen included
both Frasnian and Carboniferous taxa.

Provenance and age

The quarries F, G and H (following Horion and
Gosselet’s (1892) lettering) (Figs. 2 and 5), also known
in the literature as the Andrien’s lime kiln quarry
(Horion and Gosselet 1892; Delépine 1911), are the
most significant ones for the study of the Visé fauna.
According to Demanet (1958), it seems that the massive
limestones (reefal level; see Muchez and Peeters 1987)
of late early Warnantian (late Asbian) age (RC7β–
MFZ14 sensu Poty et al.’s (2006) biozonations) of the
Visé Formation (former ‘V3b’) from the quarry G (fol-
lowing Horion and Gosselet’s (1892) lettering) yielded
the most important part of the invertebrates described
and illustrated in de Koninck’s monographs (see refer-
ences above). Nevertheless, Pirlet (1967) noted that the
quarry F, already disused in the years 1890 (Horion and
Gosselet 1892), was the greatest fossil supplier whereas
Delépine (1910) reported that the quarry G yielded most
of the material at the onset of the twentieth century. We
can thus reasonably presume that the fossils described
by de Koninck (1842–1844) in his first monograph were
collected in the quarry F, and additional ones were then
collected in the quarry G, but in the same carbonate
buildup and level. Both quarries were poorly developed
during the nineteenth century and only the quarry F has
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kept its original appearance (Fig. 5). Its current face
illustrates well what should be that of the quarry G at
the beginning of its exploitation. Note that the top of
the microbial buildup was locally altered and provided
specimens free of matrix and also internal moulds.
Demanet (1958) noted that another important part of

the RBINS collections comes from the Souvré
Formation (‘couches schistoïdes V3c’) of the quarry G
on the basis of their state of preservation, their delicacy
and their tint. They come from the upper levels that are
generally altered and of Brigantian age; many of these
specimens are preserved as internal moulds.

The quarry G was also supposed to display the buildup
horizon at the onset of its exploitation, but its eastward devel-
opment has resulted in the limestones now exposed being
much less rich. Fossils were collected likewise in the fine-
grained, altered dolostones and the silicified beds overlying
the buildup horizon.

The buildup horizon rests on early Warnantian brec-
cias with Frasnian limestone blocks, sometimes of cyclo-
pean size. These breccias overlie Tournaisian (upper
Ivorian, RC4β1, MFZ8) limestones that are lateral
time-equivalent to the oolitic limestones of the Avins
Member (Longpré Formation; Avins event (Poty 2007),
Fig. 4) but, as they do not crop out in the quarries F and
G, they have thus not yielded fossils. Note that before
Poty and Delculée’s (2011) overview, they were consid-
ered of early Viséan age (‘V1a’).

The Frasnian material is supposed to have been recovered
from the blocks included in the breccia levels occurring in the
Visé Formation (see above).

In conclusion, the classical Visé fauna sensu L.-G. de
Koninck is from both the Visé Formation (e.g. massive lime-
stone rich in productidines) and the Souvré Formation (silici-
fied shales and limestones), and, thus, includes Viséan ele-
ments, considering the rocks overlying the reefal levels as
Brigantian in age, although part of the Souvré Formation
may be of Serpukovian age.

Brief review of the faunas

Besides the brachiopods that are documented below, it is
worthwhile to review briefly some significant elements of
the Visé macrofauna (except fishes (de Koninck 1878;
Derycke et al. 1995)). Mollusks are particularly abundant
and diverse as reflected by the long lists of species that
flourished in the literature dating back to the nineteenth cen-
tury (de Koninck 1842–1844, 1878, 1880, 1881, 1883a, 1885;
Dewalque 1868; Mourlon 1881). Those provided by de
Koninck deserve some discussion although they badly need
to be re-assessed in the light of the most recent advances in
taxonomy. Furthermore, the number of species is certainly
overestimated as this palaeontologist was a splitter. On the
222 bivalve and rostroconch species (all were included under
the name ‘lamellibranches’) reported by de Koninck (1885)
from the étage de Visé in southern Belgium, most of them are
fromVisé. A similar statement is also valid for the 283 species
of ‘gastropods’ recognised by this author (de Koninck 1881,
1883a) in the étage de Visé. Note that the term ‘gastropods’
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sensu de Koninck likewise included polyplacophorans
(Hoare 2002), scaphopods (most probably tube worms ac-
cording to Godefroid et al. (2006)) and conulariids. In addi-
tion, mollusks include goniatites (Delépine 1940) and nauti-
loids (de Koninck 1878, 1880; Maillieux 1925). Among the
bivalves, the occurrence of large pinnid representatives
(reaching up to 35 cm in length; de Koninck 1885: pl. 25, figs
1–2) is significant because Visé is the only Belgian locality
where gigantic brachiopods (see below) and bivalves devel-
oped together due to favourable conditions. From the echino-
derm viewpoint, crinoids were described by de Koninck and
Le Hon (1854) whereas Jackson (1929) documented the echi-
noids. Hahn et al. (1988) reported nine trilobite species from
the upper Warnantian of Visé. Rugose corals were revised by
Poty (1981) and some tabulates and chaetetids were illustrated
by Tourneur et al. (1989). Bryozoans were illustrated by de
Koninck (1842–1844) but remain unrevised.

Material and methods

The bulk of the illustrated material is stored at the Royal
Belgian Institute of Natural Sciences (Brussels; prefixed
RBINS) and is complemented by specimens curated at the
University of Liège (prefixed PA.ULg). A shell selected for
scanning electron microscopy was observed using a low-
vacuum SEM, an ESEM FEI Quanta 200, but not coated with
gold. The larger specimens were coated with ammonium

chloride sublimate before being photographed, whereas those
displaying ‘colour’ bandings were coated with glycerine or
ethanol.

Most of the specimens illustrated here were previously il-
lustrated by drawings (de Koninck 1883a, 1885, 1887) or
poor-quality photographs (Demanet 1934). The references to
these original illustrations are clearly indicated in the figure
legends.

Brachiopods from Visé

History of research

Brachiopods from Visé were documented in a series of
monographs by de Koninck (1843 in 1842–1844, 1847a,
1847b, 1851, 1859, 1883b, 1887), who also discussed
some former references that may include material from
Visé (e.g. Chemnitz 1784) (see de Koninck 1847a). De
Koninck died in 1887 while he was working on his last
monograph specifically dedicated to the rhynchonellides,
terebratulides and spire-bearers (athyridides, spiriferides,
spiriferinides). This work was published the same year
and includes several plates (de Koninck 1887: pls. 32–
37) illustrating numerous unidentified spiriferides and
spiriferinides that were ready for publication, but devoid
of explanatory text (Demanet 1934). Some of these

Fig. 5 View of the face of the disused Horion and Gosselet’s (1892)
quarry F, south of Visé along the right bank of the Meuse River (NE of
Hermalle-sous-Argenteau block) (adapted from Poty and Delculée 2011).

The upper Warnantian (corresponding to the British Brigantian) and the
Serpukhovian (Namurian according to the traditional subdivision) strata
form two bevels, each of them overlying a palaeokarstic surface
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figured fossils are from Visé (Vandercammen and
Vandercammen 1970) (Fig. 10(k)).

Other contributions (descriptions and/or illustrations) were
published by Defrance (1826), Hoeninghaus (1828), Davreux
(1833), de Verneuil (1840, 1841), Goldfuss (1840),
d’Orbigny (1849), de Ryckholt (1851), Quenstedt (1852,
1871 in 1868–1871, 1885) and Fraipont (1888). During the
nineteenth century, lists of brachiopod species were provided
by Dumont (1832), and most comprehensive ones by
Dewalque (1868), Mourlon (1881) and de Koninck (1887).
The first half of the twentieth century was particularly poor in
studies dedicated to the brachiopods from Visé, except
Demanet’s (1931, 1934) papers in which linguliforms,
orthotetides, orthides and spiriferinides were described and/
or illustrated photographically for the first time. Nonetheless,
Gröber (1908), Thomas (1914), Muir-Wood (1928) and
Paeckelmann (1930) notably discussed species reported by
de Koninck from this area. The second half of the twentieth
century is marked by the first photographic illustrations of
several de Koninck’s productide species and their revision
by Muir-Wood and Cooper (1960), who erected several gen-
era based on type species fromVisé (Table 1). This significant
work was complemented by the contributions of Stehli

(1961), Muir-Wood (1962), Ramsbottom (1963), Grant
(1965), Brunton (1971, 1979, 1982a, 1984), Brunton and
Mundy (e.g. 1983, 1986, 1988, 1993) and Brunton et al.
(1994), and more recently by those of Alvarez and Brunton
(2000), Mottequin and Simon (2017a, 2017b) and Mottequin
(2021).

Brachiopod succession

The past: Horion (1863) noted that the Carboniferous
Limestone of Visé could be subdivided palaeontologically
into a lower stage (close of the Tournai Limestone) and an
upper one which represents the main part of the Visé
Limestone. However, both stages correspond to Viséan rocks.
He recognised the following species in the lower stage (the
original generic assignments are maintained herein for histor-
ical reasons): Productus sublaevis, Chonetes comoides,
Spirifer cuspidatus—a Syringothyris species described by
Sowerby (1816 in 1815–1818) (not Spirifer aperturatus von
Schlotheim var. cuspidata d’Archiac and de Verneuil 1842
(see Paeckelmann 1942))—S. convolutus and Rhynchonella
acuminata. The latter species is present in the upper stage
but only as isolated specimens according to him. The upper

Table 1 List of brachiopod
genera erected on the basis of type
species first described at Visé

Chonetidina

Plicochonetes Paeckelmann 1930 Plicochonetes buchianus de Koninck 1843 in 1842–1844

Productidina

Alitaria Cooper and Muir-Wood 1967 (pro
AliferaMuir-Wood and Cooper 1960)

Alitaria konincki (Muir-Wood and Cooper 1960) (pro
Productus expansus de Koninck 1843 in 1842–1844, non
P. expansus Pander 1830)

CinctiferaMuir-Wood and Cooper 1960 Cinctifera medusa (de Koninck 1843 in 1842–1844)

Crossalosia Muir-Wood and Cooper 1960 Crossalosia buchiana (de Koninck 1847b)

Fluctuaria Muir-Wood and Cooper 1960 Fluctuaria undata (Defrance 1826)

InstitiferaMuir-Wood and Cooper 1960 Institifera tessellata (de Koninck 1847b)

Institina Muir-Wood and Cooper 1960 Institina marginalis (de Koninck 1847a)

Limbifera Brunton and Mundy 1988 Limbifera griffithiana (de Koninck 1847b)

Proboscidella Oelhert 1887 Proboscidella proboscidea (de Verneuil 1840)

Septarinia Muir-Wood and Cooper 1960 Septarinia leuchtenbergensis de Koninck 1847a

Strophalosiidina

Institina Muir-Wood and Cooper 1960 Institina marginalis (de Koninck 1847a)

RugicostellaMuir-Wood and Cooper 1960 Rugicostella nystiana (de Koninck, 1843 in 1842–1844)

Semenewia Paeckelmann 1930 Semenewia concentrica de Koninck 1847b

SinuatellaMuir-Wood 1928 Sinuatella sinuata (de Koninck 1851)

StipulinaMuir-Wood and Cooper 1960 Stipulina deshayesiana (de Koninck, 1843 in 1842–1844)

Orthida

Aulacophoria Schuchert and Cooper 1931 Aulacophoria keyserlingiana (de Koninck 1843 in
1842–1844)

Rhynchonellida

Tretorhynchia Brunton 1971 Tretorhynchia trilatera (de Koninck 1843 in 1842–1844)

Terebratulida

Alwynia Stelhi 1961 Alwynia vesicularis (de Koninck 1851)
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stage, also called upper limestone, is characterised by the
abundance of Productus striatus, P. cora, P. giganteus and
P. punctatus. Horion (1863) recognised at least three horizons
within the upper stage based on the productidines (Fig. 6). He
noted that the middle horizon is marked by the predominance
of the small species and by the overabundance of P. punctatus
while the upper horizon is dominated by the largest ones.
According to Horion (1863), the rocks overlaying the lime-
stones are marked by the progressive disappearance of the
taxa recognised below and the progressive appearance of spe-
cies typical of the lower ‘Houiller’ (Namurian according to the
traditional subdivision). Horion and Gosselet (1892) did not
modify significantly Horion’s (1863) statement (Fig. 6), but
they distinctly indicated a late Viséan age for the
Carboniferous fossils from Visé. Delépine (1910, 1911) re-
ported that the brachiopods are abundant in the limestones that
were exploited in the middle part of the succession exposed in
the quarry G. He recognised the following species in these
limestones of the Visé Formation: Productus giganteus,
P. striatus, P. punctatus, P. latissimus, P. semireticulatus,

P. martini, P. scabriculus, P. undatus, Spirifer striatus,
S. bisulcatus, S. grandicostatus, etc.

Delépine (1922) identified brachiopods from the limestones
of the uppermost part of the Visé Formation that were collected
in 1886 by X. Stainier in an outcrop located near the Argenteau
bridge, most probably in the hillslope near Richelle (Fig. 2).
The following species (or genera) were identified: Productus
semireticulatus, P. mesolobus, P. undatus, P. punctatus,
P. pyxidiformis, P. fimbriatus, P. spinulosus, P. longispinus,
P. aculeatus, P. deshayesianus, P. proboscideus, Chonetes
buchiana, Orthotetes, Strophomena, Schizophoria resupinata,
Spiriferina octoplicata, Spirifer triangularis, S. ovalis.

Delépine (1921) provided significant data on the brachio-
pods at the contact between the Visé and Souvré formations at
the quarry F (Figs. 2 and 5). He provided a list of brachiopods
from the base of the Souvré Formation in which he reported,
besides athyridides, Productus latissimus, a variety of
Productus striatiferus as well as species and varieties of the
Spirifer bisulcatus group. Unfortunately, the material was not
illustrated.

Horion (1863) Horion and Gosselet (1892)
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Fig. 6 Comparison between the succession of brachiopod faunas established by Horion (1863) and Horion and Gosselet (1892)
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In conclusion, the literature data clearly indicate that the
productidines are the most common brachiopods collected
at Visé as noted by Forir and Destinez (1901) and as
reflected by the collections curated in Belgium. Although
the other brachiopod orders are represented (see below),
they failed to make impression among the different gener-
ations of geologists who had the opportunity to collect
material in the whole succession, probably because of their
lesser abundance.
Additional comments: As indicated by Poty and Delculée
(2011), the oldest rocks recognised in the HSAB are of latest
Ivorian to early Moliniacian age (see above) but they do not
correspond to those ascribed to the lower stage by Horion
(1863) and Horion and Gosselet (1892). Among the bra-
chiopods cited by these authors, noticeable is their report
of Levitusia sublaevis from these rocks.Do they correspond
to the specimens reported as L. humerosa by Pirlet (1967) in
the breccias observed in quarries K and L? It is impossible to
confirm the identification of the latter author due to the lack
of illustration. Firstly, the range of the different species of
Levitusia within the Tournaisian–Viséan succession of
Belgium is still unclear. Indeed, the re-assessment of
Delépine’s (1926) study on Levitusia representatives from
the uppermost Ivorian oolitic facies (Avins Member) of the
Namur–Dinant Basin is needed in regards of investigations
of Brunton (1979, 1982a), who exposed the differences be-
tween L. humerosa (and its junior synonym L. christiani)
and L. sublaevis (with Visé as type locality). Secondly,
Delépine (1926) indicated that at Visé, where the first spec-
imens identified as L. sublaevis by de Koninck (1843 in
1842–1844) were collected, the specimens come from lime-
stones of late Viséan age. The occurrence of Delepinea

comoides (Horion 1863) would be also significant, if it is
confirmed, as it is one of the most common species in the
lower Moliniacian succession of southern Belgium accord-
ing to Demanet (1958). Nevertheless, the brachiopod suc-
cession remains poorly constrained, in both the Ivorian–
Moliniacian and Warnantian parts of the Visé Formation,
but it is clear that numerous species (e.g. Proboscidella
proboscidea , Striati fera striata) occurring in the
Warnantian microbial reefal facies seem to be restricted to
the Visé area in southern Belgium, which was separated
from the Namur–Dinant by the Booze–Le-Val-Dieu ridge
at that time.

Brachiopod diversity

The aim here is to briefly discuss and illustrate some speci-
mens of each order present at Visé. Due to a lot of taxonomic
issues that will only be resolved by investigation of the rich
brachiopod faunas from the Carboniferous of Ireland and the
UK described in the pioneeringmonographs (see references in
Brunton 1984) and the revision of de Koninck’s taxa, it is not
reasonable to provide here a number of species for each order.
Simply to provide a guide, in compiling the data published by
Mourlon (1881), de Koninck (1887) and Demanet (1934), c.
125 species were reported at Visé but this number is, in all
likelihood, overestimated. Seventeen genera were established
on the basis of type species first described in Visé, mainly
productidines with nine genera (Table 1).

On the evidence of plates published by de Koninck during
his long career, the fauna from Visé seems to be exquisitely
preserved, but it is far from being always the case. de
Koninck’s (e.g. 1887) drawings of brachiopods from this lo-
cality and from other Belgian ones (e.g. Tournai) were gener-
ally idealised and reconstructed, sometimes in a significant
way, as already noted by Mottequin and Simon (2017a,
2017b), but it is also evident for the other groups investigated
by this palaeontologist (e.g. Godefroid et al. 2006).
Consequently, the so-called tremendous preservation depicted
by these drawings is generally far from the real state of pres-
ervation (compare, e.g. de Koninck (1885, pl. 32, fig. 21; Fig.
7a) and Fig. 8(a), and de Koninck (1887, pl. 27, fig. 23; Fig.
7b) and Fig. 11(i)). Material from Visé is frequently incom-
plete, distorted and decorticated. Despite this pitfall, this lo-
cality yielded one of the most impressiveMississippian faunas
worldwide. Moreover, alongside Tournai and Waulsort (Fig.
1), Visé is one of the rare Belgian localities where ‘colour’
bandings have been preserved (cephalopods, bivalves (Fig.
8(a)), gastropods (Fig. 8(b–c))) and the only one for brachio-
pods (de Koninck 1887, pl. 7, figs. 39–40; Fig. 8(d–e)).

Although it is currently impossible to propose an overview
of all the numerous species present in Visé, we provide below
a brief survey arranged order by order.

Fig. 7 a Original de Koninck’s (1885) illustration of ‘Entolium’
coloratum de Koninck 1885, incomplete left valve (RBINS a4952,
syntype; de Koninck 1885, pl. 32, fig. 21; compare with Fig. 8a). b
Original de Koninck’s (1887) illustration of Spirifer grandicostatus
(M‘Coy 1852) (= choristitid? gen. et sp. indet.), articulated specimen in
ventral view (RBINS a5590; de Koninck 1887, pl. 27, fig. 23; compare
with Fig. 11i)
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Lingulides: De Koninck (1843 in 1842–1844) mentioned
Lingula mytilloides at Visé in contrast to Demanet (1934)
who did not report any lingulid there. Discinids are still poor-
ly, but a little better, documented. Noticeable is the presence
of large representatives of the genus Lindstroemella (Fig. 9(a–
d)) that were specifically identified as L. glebosa by Demanet
(1934); however, their general shape is markedly different
from de Ryckholt’s (1854) Helcion glebosa, which remains
known only by a few drawings. De Ryckholt (1851) described
Orbiculoidea dumontiana from the Visé limestone, another
poorly known Palaeozoic brachiopod species described by
this author (see Mottequin 2019 for the Devonian ones),
which was overlooked by Demanet (1934). The latter author
just cited O. nitida at Visé (Fig. 9(e)). The species Lingula
koninckiwas introduced by Fraipont (1888) on the basis of an
inadequately preserved specimen (not yet traced in the

palaeontological collections of the University of Liège),
which was considered by Graham (1972) as a possible syno-
nym of Orbiculoidea craigii, but of course, this statement
cannot be confirmed currently.

Craniides:DeKoninck (1843 in 1842–1844) erected the spe-
cies Orbicula? concentrica based on material from Visé (non
Orbicula concentrica von Buch 1832, a bivalve species from
the Frasnian of the northeastern Rhenish Massif ascribed to
the genus Ontaria Clarke 1904 (see references in
Nagel 2006)). Although it is only documented by the original
illustrations, its ornamentation, including both growth lines
and capillae, brings it closer toDeliella? trigonalis as illustrat-
ed by Brunton (1968). Few Petrocrania? (Fig. 9(f–g)) speci-
mens have been recovered so far.

Strophomenides: Besides Leptagonia cf. caledonica (Fig.
9(h)) recognised by Mottequin and Simon (2017a) at Visé,
de Koninck (1843 in 1842–1844), Demanet (1934) and the
former authors reported the presence of the atypical
Pseudoleptaena distorta (Fig. 9(i)), which is easily
recognisable thanks to its fluting trail. They are the youngest
strophomenides recognised in the Carboniferous of Belgium
(see discussion in Mottequin and Simon 2017a).

Chonetidines (productides): They are not particularly di-
verse as only two genera are recognisedwith certainty, namely
Plicochonetes (e.g. P. buchianus) (Table 1; Fig. 9(j)) and
Megachonetes (e.g. M. dalmnanianus, M. zimmermani) ac-
cording to Paeckelmann (1931) and Muir-Wood (1962)). It
is highly probable that Delépine’s (1921) report of
Daviesiella llangollensis (a possible productidine) from the
topmost part of the Visé Formation in the Souvré quarry cor-
responds to a representative of the genus Globosoproductus.

Productidines (productides): This suborder, alongside the
strophalesiidines, includes some of the most emblematic spe-
cies recognised at Visé (e.g. Muir-Wood and Cooper 1960),
which are represented by exquisitely preserved specimens
such as Productus productus with long trails (Fig. 9(l)) and
others (Fig. 9(k, n)). Productidines are small (Limbifera) to
large (Pustula (Fig. 9(m)), Latiproductus (Fig. 10(b)), or even
gigantic (Gigantoproductus, Fig. 10(a)). They display an in-
credible range of morphologies such as the Pinna-shaped
Striatifera striata (Fig. 9(o)), the amazing tube-like
Proboscidella proboscidea (Fig. 9(q)), and Semenewia
concentrica with its unusual strong concentric ornamentation
(Brunton et al. 1994).

Strophalesiidines (productides): Visé is the type locality of
the type species of five genera (Table 1) among which the
curious Sinuatella (Brunton and Mundy 1988), which looks
like the rafinesquinid Leptagonia, and was sometimes

Fig. 8 Examples of bivalve (a), gastropod (b–c) and brachiopod (d–e)
with ‘colour’ bandings from the Mississippian of southern Belgium. a
‘Entolium’ coloratum de Koninck 1885, incomplete left valve (RBINS
a4952, syntype; de Koninck 1885, pl. 32, fig. 21) in plan view (coated
with glycerine), Waulsort Formation (Ivorian), Waulsort (Les Pauquys).
b–c Waagenella cf. rownhamensis Weir 1931, complete, distorted shell
(RBINS a4120; de Koninck 1883a, pl. 38, figs. 11–14) in umbilical and
oblique dorsal views, Visé Formation (Warnantian), Visé. d–e Beecheria
radiata (de Koninck 1887), Visé Formation (Warnantian), Visé. d
Articulated specimen (RBINS a5106, syntype: de Koninck 1887, pl. 7,
figs. 39–40) in ventral view (without and with ethanol coating). e Dorsal
valve (RBINS 13463) in plan view
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confused with the latter (see discussion in Mottequin and
Simon 2017a). Besides these genera, Brunton and Mundy
(1988) reported the presence of Retroplexus representatives,
perhaps belonging to R. cravenensis.

Orthotetides: This order was discussed by Demanet (1934),
Ramsbottom (1963) and Mottequin and Simon (2017a).
Seven species were recognised by both former authors, be-
longing notably to Schellwienella (Fig. 10(c)) and
Streptorhynchus (Fig. 10(d)). Visé yielded the largest
orthotetides (more than 130 mm in width) known from the
Mississippian of Belgium (Demanet 1934). Shells with strong
asymmetrically folded anterior commissure are observed in
Streptorhynchus anomalus (Fig. 10(d)).

Orthides: Besides the rare Aulacophoria keyserlingiana (Fig.
10(e)) and the long-ranging genus Rhipidomella (R. lyelliana
(Fig. 10(f))), the Visé fauna includes small to large, rounded to
more transverse representatives of the genus Schizophoria (S.)
(Demanet 1934; Mottequin 2021) (Fig. 10(g–j)), which need
to be re-investigated. Furthermore, the strongly inflated spe-
cies S. (Paraschizophoria) woodi (Fig. 10(k)) and S.
(Pocockia) gibbera (Fig. 10(l)) (Demanet 1934; Bond 1941;
Pocock 1965) are recognised at Visé.

Rhynchonellides: De Koninck (1887) reported 19 species,
including Rhynchonella reflexa, which was doubtfully
assigned to the terebratulide genus Gacina by Stehli (1961),
but tentatively ascribed to Cryptacanthia by Mottequin
(2021). Besides costate species (e.g. Pleuropugnoides
pleurodon (Fig. 10(o))), a large range of morphology and size
can be pointed out among the representatives of this order,
from the large and almost smooth Pugnax acuminatus (Fig.
10(m–n)) to the small and nearly smooth Coledium sp. (e.g.
Grant 1965) (Fig. 10(p)) or small and costate Tretrorhynchia
trilatera (see Brunton 1971) (Fig. 10(q)), in passing by large
and strongly costate Yanishewskiella angulata.

Athyridides: Already discussed by de Verneuil (1840),
athyridides were described by de Koninck (1887) and partly
revised by Alvarez and Brunton (2000) and Mottequin and
Simon (2017a). The following genera have been recognised
until now: Actinoconchus (Fig. 11(a–b)), Composita,
Coveenia, Hustedia and Lamellosathyris (Fig. 11(c)). Some
rare specimens of Actinoconchus paradoxus display their
long, radially striated flat flanges (de Koninck 1887, pl. 21,
figs. 17 (Fig. 11(a–b)), 18–19). One of them (Fig. 10(b))
shows the distal extremity of the flange. This delicate structure
seems to be strengthened by the presence of spines, rectangu-
lar in section, that extend from the lateral and anterior com-
missures of the shell.

Spiriferides: Numerous species were reported from Visé

by de Koninck (1843 in 1842–1844, 1851, 1887), although
many of them were not identified and described in his
ult imate contribution (for more information, see
Vandercammen and Vandercammen-Goffinet 1970) as is
the case of the Reticularioidea (Fig. 11(k)). Pending the
investigation of this major order, some more or less em-
blematic or particular species are illustrated in Fig. 11(d–
k). Of these, d’Orbigny (1849)’s species Spirifer oceani
(de Koninck 1887; Brunton 1984; Gourvennec 1994)
(Fig. 10(j)) is reminiscent of the Mid Devonian spiriferide
Verneuilia and the Devonian plicathyridines (Athyridida),
which sporadically developed in argillaceous environ-
ments during the early–middle Frasnian in the Namur–
Dinant Basin (Mottequin et al. 2016), in terms of external
morphology. This species was rejected from Verneuilia by
Johnson (2006), who considered it as a representative of
the Spiriferoidea, but further investigation is needed.
D’Archiac and de Verneuil (1842) reported Spirifer
cheiropteryx (= Spirifer oceani) from Visé whereas de
Koninck (1843 in 1842–1844) recorded it within the
calcaire carbonifère friable de Visé. The French adjective
friable (as in English) most probably refers to the alteration
of the massive algal and bioclastic boundstones of early
Warnantian age (late Asbian) that form buildups rich in
macrofaunas. Visé and the eponymous formation are the
type locality and the type horizon of d’Orbigny’s (1849)
species, respectively. Moreover, in Belgium, it is only
known from Visé.

Spiriferinides: Besides Cyrtina hibernica (Fig. 11(n)) recent-
ly reported by Mottequin and Simon (2017b), the occurrence
of the genus Davidsonina must be pointed out. Indeed, the
presence of Davidsonina septosa transversa (according to
Muir-Wood and Stubblefield 1951) (Fig. 11(l)) was reported
in the Visé Limestone and illustrated by de Koninck (1843 in
1842–1844, pl. 12bis, fig. 5a–c (as Spirifer subconicus); 1859,
pl. 2, fig. 4; 1887, pl. 33, figs. 1–4 (unidentified (=
Syringothyris sp. in Vandercammen and Vandercammen-
Goffinet 1970)). In Belgium, Davidsonina septosa is only
recorded in the Avins Member by Demanet (1958) and very
scarce in the Sovet Formation where it is associated with
Davisiella llangollensis according to Mortelmans and
Bourguignon (1954). Nonetheless, these reports remain
unillustrated until so far. The presence of Syringothyris repre-
sentatives is not excluded as Horion (1863) reported Spirifer
cuspidatus at Visé. Spiriferellina (or Spiriferellina-like) rep-
resentatives are abundant but still poorly known (Fig. 11(m))
and were photographically illustrated only byDemanet (1931)
until now.

Terebratulides: Eleven Dielasma species were reported
at Visé by de Koninck (1887), who introduced eight
new taxa between 1851 and 1887, but without
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providing description and/or illustrations of their internal
features that are so crucial for generic identification es-
pecially in terebratulides in which homeomorphy is
common. Besides the erection of the genus Alwynia by
Stehli (1961) and the illustration of material of
A. vesicularis (Fig. 11(o)) from Visé by Brunton
(1982b), Brunton (1984) placed in doubtful synonymy
four species described by de Koninck (1887) with
Beeche r i a t r eaken s i s Brun ton 1984 , n ame ly
D. tumidum, D. avellana (pars) (Fig. 11(p)) and
D. radiatum (pars) (non D. radiatum Termier et al.
1974) (Fig. 8(d–e)), arguing that the latter species
should be considered nomina oblita. Let us limit our-
selves here to saying that the specimens figured by de
Koninck (1887) are curated at the RBINS and, thus, we
do not follow Brunton’s (1984) opinion. Finally, this
author considered that D. gemmula de Koninck 1887
could be conspecific with Alwynia reidi Brunton 1984.
Rare terebratulides display radial ‘colour’ bandings (Fig.
8(d–e)) (see above).

De Koninck’s (1887) brachiopod species from the Upper
Devonian of the Visé area

Several authors (see references above) pointed out the pres-
ence of Devonian species among those reported from the
calcaire carbonifère de Visé by de Koninck (1842–1844).
From the brachiopod viewpoint, this author recorded

Terebratula cuboides (non Hypothyridina cuboides (J. de C.
Sowerby 1840), see Sartenaer’s (2006) discussion) in the
Carboniferous succession, but it is now well known that
cuboides-like rhynchonellides are characteristic of the
Frasnian succession in southern Belgium, especially in the
vicinity of buildups, but are also known from the Lustin and
Aisemont formations that crop out in the Visé area (see
above).

Among the plethora of brachiopod species described by de
Koninck (1887) from the calcaire carbonifère de Visé, it pres-
ently appears obvious that at least two species are of Frasnian
age based on their preservation (e.g. tint inherited from the
matrix that enclosed them) and their strong differences with
Mississippian brachiopods. Both species should be added to
Mottequin’s (2019) catalogue of Devonian species described
in Belgium before 1950, although they should be considered
nomina oblita (see below).

Rhynchonella solitaris de Koninck, 1887
(Fig. 12a–e)

1887 Rhynchonella solitaris de Koninck, p. 48, pl. 13, figs.
25–26.

Type material: According to de Koninck (1887), only a sin-
gle articulated specimen (RBINS a5338, Fig. 12(a–e)) was
available for study; it is thus the holotype by virtue of
monotypy.
Type locality and horizon: Visé area (most probably La
Folie hamlet, Fig. 2), Aisemont Formation (late Frasnian).
Description: See de Koninck (1887).
Remarks: This poorly known species is clearly a representa-
tive of the Leiorhynchiidae that were so abundant in the mixed
carbonate-siliciclastic facies of the Namur–Dinant Basin dur-
ing the Frasnian. The holotype of Rhynchonella solitaris
seems to be closely related to the type species of the genus
Navalicria Sartenaer 1989, namely N. compacta Sartenaer
1989, although the ribbing is generally poorly developed in
the latter species. N. compacta is particularly abundant in
some levels of the Neuville and Aisemont formations in south-
ern Belgium (Mottequin and Poty 2016) and is also known
from the Aachen Basin in Germany (Sartenaer and
Hartung 1992). If it is proven that both species are conspecific
after the examinations of new field collections from La Folie
quarry or by the discovery of additional specimens in collec-
tions, the former species should be considered a nomen
oblitum considering the Article 23.9.1 of the Code (ICZN
1999).

Spirifer capillaris de Koninck, 1887
(Fig. 12f–j)

1887 Spirifer capillaris de Koninck, p. 130, pl. 28, figs. 4–6.

�Fig. 9 Lingulides (a–e), craniides (f–g), strophomenides (h–i),
chonetidines (j) and productidines (k–q) from the Visé Formation
(Warnantian), Visé. a–d Lindstroemella sp. indet. a Ventral valve
(RBINS a5821; Demanet 1934, pl. 1, fig. 22) in plan view. b Ventral
valve (RBINS a13464) in plan view. c–dDorsal valve partly decorticated
(RBINS a5820; Demanet 1934, pl. 1, fig. 20) in plan view and detail of
muscle field. e Orbiculoidea sp. indet., poorly preserved dorsal valve
(RBINS a13465) in plan view. f–g Petrocrania? sp. indet. (fixed on
ventral valve of Acanthoplecta sp. indet.), internal moulds of dorsal
valves (RBINS a13466) and enlargement of one of them. h Leptagonia
cf. caledonica Brand 1972, incomplete articulated specimen in ventral
(perpendicular to the disc) view (RBINS a5915; Demanet 1934, pl. 6,
figs. 7, 7a; Mottequin and Simon 2017a, fig. 9.5–9). i Pseudoleptaena
distorta (J. de C. Sowerby 1840 in 1840–1846), incomplete articulated
specimen (PA.ULg 2020.09.30/1) in ventral (perpendicular to the disc)
view. j Plicochonetes buchianus (de Koninck 1843 in 1842–1844), inter-
nal mould (RBINS a13467) in ventral view. k Overtonia fimbriata (J. de
C. Sowerby 1824 in 1823–1825), complete articulated specimen (RBINS
a13468) in ventral view. l Productus productus (Martin 1809), ventral
valve (RBINS a13469) in plano-anterior view. m Pustula sp. indet., ar-
ticulated specimen (RBINS a13470) in ventral view. n Echinoconchus
punctatus (J. Sowerby 1822 in 1821–1822), articulated specimen
(RBINS a13471) in ventral view. o Striatifera striata (Fischer de
Waldheim 1837), two ventral valves (RBINS a13472) in plan view. q
Proboscidella proboscidea (de Verneuil 1840), almost complete speci-
men (RBINS a13473) in ventral view
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Type material: The specimen illustrated by de Koninck
(1887, pl. 28, figs. 4–6) has not been traced so far in de
Koninck’s collections curated at the RBINS. Two poorly pre-
served, articulated specimens identified as such are currently
available, but only one (RBINS a5624a, Fig. 12(f–j)) could be
possibly ascribed to this species, but it differs from the illus-
trated specimen in having rounded cardinal extremities. The
second specimen (unillustrated here; RBINS a5624b) is
characterised by a very high ventral interarea and has thus
nothing in common with the species illustrated by de
Koninck. For all these reasons, no lectotype is selected among
these syntypes.
Type locality and horizon:Visé area, most probably from the
Aisemont Formation (late Frasnian).
Description: See de Koninck (1887).
Remarks: The type of ribbing depicted by de Koninck’s
drawings on the flanks (simple thin ribs) and the great number
of ribs that he mentioned in the sulcus are unusual in
Mississippian spiriferides. Moreover, the specimen RBINS
a5624 (Fig. 12(f–j)) is clearly a cyrtospiriferid according to

these features, but more specimens are needed in order to
discuss this species further.

Discussion

Aretz and Chevalier (2007) considered the microbial reefs
recognised in the Visé area (Muchez and Peeters 1987) and
those known from the Heibaart and Poederlee boreholes in the
Campine Basin (Muchez et al. 1987, 1990) very similar to the
Viséan Cracoean reefs of North Yorkshire (Mundy 1994), a
statement already proposed by Vaughan (1915; see below).
The term ‘Cracoean reef’ was introduced by Hudson and
Philcox (1965) based on the disused Cracoean stage of Bisat
(1928), named after the small village of Cracoe situated at the
eastern end of the Craven Reef Belt (e.g. Mundy 1994;Waters
et al. 2017). Outside North Yorkshire, these microbial
buildups are reported in Ireland, the Isle of Man and
England (Mundy 1994) and thus also along the tectonically
controlled platform edges developed on the northern margin
of the Brabant Massif and bordering the Campine Basin to the
south (Aretz and Chevalier 2007).

Close relationships between the faunas from the Warnantian
part of the Visé Formation and those occurring in the
‘Brachiopod beds’ (Sibly 1908) of the Midlands in England
were soon reported in the literature, not only for the brachiopods
but also for the rugose corals (e.g. Delépine 1910). Based on the
identical structure and brachiopod and the rugose coral faunas,
Vaughan (1915) concluded that the reefs of Visé and Cracoe
were contemporaneous and were part of a continuous sea. In the
typical Cracoean buildups, benthic organisms are predominant
and largely dominated, in order of abundance, by brachiopods,
bivalves and gastropods. Brachiopods represent more than 80%
of the shelly faunas collected within these reefs and, considering
all subfacies, 189 species of brachiopods were reported on the
518 macroinvertebrate taxa (except echinoderms) recognised
(Mundy 1978, 1980, 1994). Comparing the lists of brachiopods
from Cracoean facies provided by Mundy (1980) for North
Yorkshire and that of Treak Cliff in North Derbyshire by
Brunton and Tilsley (1991), it is obvious that the brachiopod
fauna from Visé is, as a whole, very similar to those from the
English localities. Furthermore, it has to be pointed out that the
taxonomic revision of the fauna from Visé (except the groups
previously documented; see references above) is only in its early
stages and some authors (e.g. Brunton andMundy 1986) report-
ed some genera (Retroplexus) in Visé, but without documenting
further their data. Although it is unfortunately not possible to
examine the brachiopods in situ due to the inaccessibility of the
Souvré–Richelle quarries, it should be not too difficult to try to
restore some of them (those which are clearly of reefal type) to
their possible original environment thanks to thorough investi-
gations of Mundy (1978, 1980, 1994).

�Fig. 10 Productides (a–b), orthotetides (c–d), orthides (e–l) and
rhynchonellides (m–q) from the Visé Formation (Warnantian), Visé. a
Gigantoproductus sp. indet., external dorsal mould with shelly fragments
(RBINS a13474) in plan view. b Latiproductus sp. indet., almost
complete ventral valve (RBINS a13475) in plan view. c Schellwienella
ornata Demanet 1934, articulated internal mould (RBINS a5922,
lectotype; Demanet 1934, pl. 6, fig. 4; Mottequin and Simon 2017a, fig.
15.1–8) in ventral view. d Streptorhynchus anomalus (J. de C.
Sowerby 1840 in 1840–1846), internal mould (RBINS a5955;
Demanet 1934, pl. 10, fig. 5, 5a–c; Ramsbottom 1963, fig. 1, pl. 3, figs.
4–6) in ventral view. e Aulacophoria keyserlingiana (de Koninck 1843 in
1842–1844), articulated specimen (RBINS a5890; Demanet 1934, pl. 4,
fig. 14, 14a–b) in ventral view. f Rhipidomella lyelliana (de
Koninck 1851), articulated specimen (RBINS a5872; Demanet 1934,
pl. 3, fig. 17) in ventral view. g–h Schizophoria (Schizophoria) connivens
(Philips, 1836). g Juvenile specimen (RBINS a5881; Demanet 1934, pl.
4, fig. 5, 5b) in ventral view. h Adult specimen (RBINS a13476) in
ventral view. i Schizophoria (Schizophoria) resupinata pinguis
Demanet 1934, articulated specimen (RBINS a5885; Demanet 1934, pl.
3, fig. 9, 9a; Mottequin 2021, figs. 14E, 17F–J) in ventral view. j
Schizophoria (Schizophoria) resupinata giganteaDemanet 1934, incom-
plete articulated specimen (RBINS a5888; Demanet 1934, pl. 4, fig. 12;
Mottequin 2021, fig. 15K–O) in ventral view. k Schizophoria
(Paraschizophoria) woodi Bond, 1941, articulated specimen (RBINS
a5877; Demanet 1934, pl. 4, fig. 1, 1a–1b) in ventral view. l
Schizophoria (Portlockia) gibbera (Portlock 1843), articulated specimen
(RBINS a5880; Demanet 1934, pl. 4, fig. 4, 4a) in ventral view. m–n
Pugnax acuminatus (Sowerby 1822 in 1821–1822). m Articulated spec-
imen (RBINS a5190; de Koninck 1887, pl. 9, fig. 5) in ventral view. n
Large articulated specimen (RBINS a5189; de Koninck 1887, pl. 9, figs.
1–4) in anterior view. o Pleuropugnoides pleurodon (Philips 1836),
distorted articulated specimen (RBINS a5363; de Koninck 1887, pl. 15,
figs. 1–4) in ventral view. p Coledium obscurum (de Koninck 1887),
articulated specimen (RBINS a5327, syntype; de Koninck 1887: pl. 16,
figs. 30–33) in ventral view. qTretorhynchia trilatera (de Koninck 1843
in 1842–1844), articulated specimen (RBINS a5358, neotype; de
Koninck 1887, pl. 16, figs. 69–75; Brunton 1971, pl. 11, figs. 1–4) in
ventral view
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Conclusions

More than 175 years after the publication of de Koninck’s
(1842–1844) monograph—the first of a long series—it was
necessary to provide a brief account on the Visé fauna, and
especially on the brachiopods which rank among the most
abundant elements of this particular fauna alongside mol-
lusks (gastropods, bivalves), pending their thorough taxo-
nomic revision. Indeed, palaeontological collections from
Visé, i.e. the type locality of the Viséan Stage (Hance
et al. 2006), are present in many scientific institutions
worldwide and are generally only labelled ‘Visé’ without
any more information. Based on literature data and field
observations of one of us (EP), it appears that Visé fauna
was almost exclusively recovered from the late early
Warnantian part (late Asbian) of the Visé Formation (Poty
and Delculée 2011), and more specifically from the micro-
bial buildup level (Muchez and Peeters 1987) of Cracoean
affinities (Aretz and Chevalier 2007) that was exploited in
the quarries F and G (following Horion and Gosselet’s
(1892) lettering). Some fossils also came from the overly-
ing levels and are of Brigantian and possibly Serpukhovian
age, but their preservation is totally different. These two
disused quarries are located in the northeastern part of the

Hermalle-sous-Argenteau block (Poty 1991; Poty and
Delculée 2011). Besides brachiopods, almost the whole
Visé fauna deserves a complete re-assessment in the future.

Acknowledgements The SEM images of the brachiopods were taken at
the Royal Belgian Institute of Natural Sciences at Brussels by Julien

�Fig. 11 Athyridides (a–c), spiriferides (d–k), spiriferinides (l–n), and
terebratulides (o–p) from the Visé Formation (Warnantian), Visé. a–b
Actinoconchus paradoxus M‘Coy, 1844, ventral valve with flange
preserved (RBINS a5490; de Koninck 1887, pl. 21, fig. 17) in plan view
(with internal mould of a chonetidine) and detail of the distal part of the
flange. c Lamellosathyris lamellosa (Léveillé, 1835), incomplete,
distorted specimen (RBINS a5471; de Koninck 1887, pl. 21, figs. 9–10;
Mottequin and Simon 2017a, fig. 23.1–5). d Podtsheremia sp. indet.,
articulated, slightly distorted specimen (RBINS a5651; de
Koninck 1887, pl. 30, figs. 4–6) in ventral view. e Spirifer (Spirifer)
striatus (Martin 1793), incomplete, distorted and partly decorticated spec-
imen (RBINS a4298; de Koninck 1883, pl. 15, figs. 1–2, de
Koninck 1887, pl. 23, figs. 1–2) in ventral view. f–g Strophopleurid
gen. et sp. indet. f Incomplete, distorted specimen (RBINS a5613; de
Koninck 1887, pl. 29, figs. 7–9) in ventral view. g) Incomplete specimen
(RBINS a5614; de Koninck 1887, pl. 29, figs. 10–12) in dorsal view. h)
Brachythyris sp. indet., articulated specimen (RBINS a5632; de Koninck
1887, pl. 30, figs. 8–11). i Choristitid? gen. et sp. indet., articulated spec-
imen (RBINS a5590; de Koninck 1887, pl. 27, figs. 22–24). j)
‘Verneuilia’ oceani (d’Orbigny 1849), articulated, slightly distorted spec-
imen (RBINS a5629; de Koninck 1887, pl. 28, fig. 14). k) Reticulariid
gen. et sp. indet., slightly distorted, articulated specimen (RBINS a5739;
de Koninck 1887, pl. 37, figs. 42–45) in ventral view. l Davidsonina
septosa transversa Jackson 1922, distorted, articulated specimen
(RBINS a5676; de Koninck 1887, pl. 33, figs. 1–3) in ventral view.
m Spiriferellina sp. indet., distorted, articulated specimen (RBINS
a5518; de Koninck 1887, pl. 22, figs. 51–55) in ventral view. n Cyrtina
hibernica Brunton 1984, articulated specimen (RBINS a13097;
Mottequin and Simon 2017b, fig. 11l–p) in ventral view (SEM).
oAlwynia vesicularis (de Koninck 1851), articulated specimen (RBINS
a5185; de Koninck 1887, pl. 8, figs. 30–33) in ventral view.p Beecheria
avellana (de Koninck 1887), articulated specimen (RBINS a5073,
syntype; de Koninck 1887, pl. 7, figs. 7–10) in ventral view

Fig. 12 Rhynchonellide (a–e) and spiriferide (f–j) brachiopods from the
Frasnian of the Visé area. a–e Rhynchonella solitaris de Koninck 1887,
distorted articulated specimen (RBINS a5338, holotype; de
Koninck 1887, pl. 14, figs. 25–26) in ventral, dorsal, lateral, posterior
and anterior views. f–j Spirifer capillaris de Koninck 1887, distorted
articulated specimen (RBINS a5624, syntype) in ventral, dorsal, lateral,
posterior and anterior views
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