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ditional specimens. Though longer and more complete than
that of Thoral (1935), the present description is generally in
close agreement with equivalent portions of Thoral’s (1935)
text. The most significant difference between the two de-
scriptions is that Thoral (1935) did not note the presence of
minute nodes and interspace ridges. Such features appear to
be absent in Thoral’s (1935) material (e.g., Fig. 4C, D), but
they are present in at least two of the additional specimens
(UCBL-FSL 713215 and 713229) examined by the present
authors. In all other respects, the node-bearing specimens
are similar to those examined by Thoral (1935), exhibiting
for example the same broadly rounded midline ridge and
thread-like transverse ribs which cross the midline ridge
without diminution or disruption.

As is true for many other conulariids, the appearance of
a given specimen of G. azaisi depends in part on the depth
or level within the finely lamellar periderm at which the
specimen is being examined. This in turn depends on the
preservation of the periderm (whether complete or exfo-
liated) as well as on whether the periderm was split along
one or more internal lamellae during extraction from the
host rock matrix. The very fine, nodose transverse ribs and
interspace ridges appear to be restricted to the outermost
lamellae, which in many specimens are either missing (ow-
ing, we believe, to exfoliation) or covered by rock matrix,
which can only be removed through mechanical preparation
(which may destroy delicate external surface features). The
fine longitudinal ridges or furrows, which are similar to
and possible homologous with those which occur within
the periderm of many specimens of Archaeoconularia (see
e.g., Boucek 1928: pl. 1: 17), occur in lamellae beneath
those bearing the very fine transverse ornament and inter-
space ridges. In short, then, we do not believe that the two
node-bearing specimens and the more numerous specimens
that do not exhibit nodes should be assigned to separate spe-
cies in the new genus. However, if future discoveries should
prove this conclusion to be incorrect, then the diagnosis of
Galliconularia will have to be emended accordingly.

Another factor affecting the appearance of specimens of
G. azaisi is tectonic deformation, more specifically shearing
of flattened specimens preserved in shale (Fig. 4E). In ad-
dition to being strongly compressed, such specimens differ
from more or less three-dimensional specimens preserved
in siliceous nodules in having the transverse ribs scalloped
or jagged. But even in specimens preserved in siliceous
nodules, deformation expressed as very fine wrinkling of
the periderm may be present in the interspaces (Fig. 4A,).

Subsequent to the publication of Thoral’s (1935) descrip-
tion, Vizcaino et al. (2001) listed G. azaisi as Eoconularia
azaisi. This assignment apparently was based on the pres-
ence in certain specimens of relatively coarse, sinusoidal
transverse folds that follow the course of the very fine,
adaperturally arching transverse ribs. Such folds resemble
the sinusoidal transverse ribs of species such as Eoconularia
amoena Sinclair, 1944 and Eoconularia loculata (Wiman,
1895). However, because most specimens of G. azaisi are
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deformed, we are inclined to agree with Thoral’s (1935)
suggestion that the transverse folds in this conulariid are
artifacts of directed stress sustained after final burial. In
this connection it should be noted that Thoral (1935: 160)
grouped the 12 specimens of G. azaisi he examined in two
“distinct series”. The first series consisted of specimens
having broad faces, large apical angles, poorly defined
transverse ribs, and numerous, clearly defined, narrow lon-
gitudinal furrows or ridges (“filets”). Thoral did not list the
registration numbers of these specimens. The second series
consisted of larger and narrower specimens, again unspeci-
fied, that were further characterized by well-defined trans-
verse ribs but only a few, widely spaced and discontinuous
longitudinal lines. Thoral (1935) provisionally interpreted
his two series as consisting, respectively, of the apical (first
series) and more distal regions (second series) of an orig-
inally more elongate periderm having high apical angles
in the apical region and much lower apical angles closer to
the apertural end of the periderm. Owing to distortion and
incomplete preservation of the faces, we think that deter-
mination of apical angles in G. azaisi is more difficult than
implied by Thoral (1935); however, at this point we cannot
rule out his hypothesis that the two series represent different
portions of the periderm of a single species.

Stratigraphic and geographic range.—Late Tremadocian
Saint Chinian Formation and early Floian La Maurerie
Formation, Lower Ordovician of the southern Montagne
Noire, France. See Appendix for detailed geographic and
stratigraphic information on each specimen.

Concluding remarks

Archaeoconularia, previously known from the Lower Ordo-
vician of Avalonia (Wales) and Perunica, is now documented
from two distinct regions of Core Gondwana: the Anti-Atlas
(Morocco) and the southern Montagne Noire (France). The
same genus probably also occurs in the Lower Ordovician of
South China. The new, monospecific genus Galliconularia
is currently known only from the Lower Ordovician of the
Montagne Noire. This fact is interesting given that during
this time interval, this region was part of the passive margin
of Gondwana and, based on palaeogeographic reconstruc-
tions (see e.g., Fortey and Cocks 2003; Torsvik and Cocks
2013), was situated close to several other peri-Gondwanan
areas from which conulariids have been described (e.g., the
Anti-Atlas, Argentina, Bohemia, and Wales; Leme et al.
2003; Van Iten and Vhylasova 2004; Van Iten et al. 2016a).
The diversity pattern observed for conulariids in the
Montagne Noire (Fig. 2) is identical to those described for
most other invertebrates, in particular echinoderms and tri-
lobites (Vizcaino and Lefebvre 1999; Vizcaino et al. 2001;
Vizcaino and Alvaro 2003): thus, diversity peaks in the late
Tremadocian (Saint-Chinian Formation) before decreasing
in the early Floian (La Maurerie Formation) and even more
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dramatically during the middle Floian (Cluse de I’Orb and
Foulon formations). This diversity trend mostly follows
large-scale environmental changes, with the Saint-Chinian
Formation corresponding to deeper settings (transgressive
interval) and the early—middle Floian units recording shal-
lowing conditions (regressive interval).

Not surprisingly, endemicity is particularly reduced
during the late Tremadocian transgressive interval, with
most invertebrate taxa reported from the Saint-Chinian
Formation also occurring in other peri-Gondwanan areas, in
particular Argentina and Morocco (Vizcaino and Lefebvre
1999; Vizcaino et al. 2001; Vizcaino and Alvaro 2003;
Lefebvre et al. 2016; Martin et al. 2016). In short, then, we
predict that the genus Galliconularia probably also occurs
in other peri-Gondwanan areas, possibly as one or more new
species distinct from G. azaisi.
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Appendix 1

Locality and stratigraphic information for all available specimens of conulariids registered in the collections of Lyon 1 Uni-
versity (UCBL-FSL), Montpellier University (UM), and the Muséum National d’Histoire Naturelle, Paris (MNHN), France:

Saint-Chinian Formation (trilobite zone unknown, upper Tremado-
cian); locality unknown, Saint-Chinian area (Hérault): UM.ACI.
416, 645, 658 (Azais coll.), and UM.ACI.646—647, 654—656,
UCBL-FSL 133605-133606 (Villebrun coll.).

Saint-Chinian Formation (Euloma filacovi Zone, upper Tremado-
cian); Donnadieu, Babeau-Bouldoux (Hérault): UCBL-FSL 713218
(Monceret coll.), and UCBL-FSL 713224713225 (Vizcaino coll.);
locality unknown, Félines-Minervois area (Hérault): UCBL-FSL
133609 (Lignieres coll.); vallée du Merlaux, Félines-Minervois
(Hérault): UCBL-FSL 133610 (Lignicres coll.); Pech Tavernier,
Prades-sur-Vernazobre (Hérault): UCBL-FSL 713216-713217,
713220 (Monceret coll.), and UCBL-FSL713221, 713228 (Viz-
caino coll.); SW of Prades-sur-Vernazobre (Hérault): UCBL-FSL
713222 (Vizcaino coll.); locality unknown, Saint-Chinian area
(Hérault): UCBL-FSL 133608 (Villebrun coll.); Canimals, Saint-
Chinian (Hérault): UCBL-FSL 133604 (Villebrun coll.), and UCBL-
FSL 712799, 713219 (Monceret coll.); Brama, Trausse (Aude):
UCBL-FSL 713223 (Vizcaino coll.).

Saint-Chinian Formation (lower part of the Taihungshania miqueli
Zone, late Tremadocian); ruisseau des Lavandicres, Caunes-Miner-
vois (Aude): UCBL-FSL 713226 (Vizcaino coll.); vallée de 1’Our-
divieille, Caunes-Minervois (Aude): UCBL-FSL 713227 (Vizcaino
coll.).

La Maurerie Formation (upper part of the Taihungshania miqueli
Zone, lower Floian); la Rouvelane, Prades-sur-Vernazobre (Hérault):
UCBL-FSL 713214 and 713215 (Monceret coll.), and UCBL-FSL
713229 (Vizcaino coll.); Saint-Cels, Saint-Chinian (Hérault): UCBL-
FSL 133607 (Villebrun coll.).

Landeyran Formation (Apatokephalus incisus Zone, upper Floian);
les sources du Foulon, Cessenon (Hérault): MNHN.F.A71848-
A71850 (Kundura coll.).

Landeyran Formation (Hangchunolithus primitivus Zone, upper
Floian); les Rocs Negres, Causses-et-Veyran (Hérault): MNHN.F.
A71851 (Kundura coll.).



