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59655 Villeneuve d’Ascq, France, �tortello@museo.fcnym.unlp.edu.ar�, 37, rue Jean-Baptiste Chardin, Maquens, 11090 Carcassonne, France,
�daniel.vizcaino@wanadoo.fr�, and 4Departamento Ciencias de la Tierra, Universidad de Zaragoza, 50009 Zaragoza, Spain, �Jose-

Javier.Alvaro@univ-lille.1.fr�

ABSTRACT—New collections rich in agnostoid trilobites were recovered from Lower Ordovician strata of the southern Montagne Noire,
France. The faunas occur in the La Gardie/Val d’Homs, Saint–Chinian, La Maurerie, and Landeyran Formations, coinciding with
deposition in muddy outer-platform settings. Many previously described species are revised and their stratigraphic ranges emended.
The studied agnostoids include Geragnostus cf. sidenbladhi (Linnarsson), G. aff. sidenbladhi, G. crassus Tjernvik, G. splendens (Holub),
G. cf. explanatus Tjernvik, G. boutouryensis Howell, G. occitanus Howell, Geragnostus sp., Trinodus corpulentus Howell, Homag-
nostoides ferralsensis (Munier-Chalmas and Bergeron), Corrugatagnostus coulobresensis n. sp., Corrugatagnostus sp., Leiagnostus
miqueli Sdzuy, and Leiagnostus sp. The record from the upper part of the Saint–Chinian Formation suggests a late Tremadocian age,
whereas an early Arenigian age is indicated for the upper part of the La Maurerie Formation. Although the agnostoid record generally
reinforces the peri-Gondwanan character of the Lower Ordovician shelly faunas from the Montagne Noire, some agnostoid species are
independent of specific paleogeographic boundaries.

INTRODUCTION

THE LOWER Ordovician of the southern Montagne Noire (Lan-
guedoc, France) contains one of the richest paleontological

records in western Europe. The fossiliferous strata constitute a
thick marine succession assignable to six Tremadocian/Arenigian
lithostratigraphic units (the La Dentelle, Saint–Chinian, La Maur-
erie, Cluse de l’Orb, Foulon, and Landeyran Formations) repre-
senting both inner- and outer-platform facies. Although these for-
mations are primarily composed of shales and sandstones, they
also bear abundant siliceous nodules that have yielded numerous
well-preserved invertebrates such as trilobites, bivalves, brachio-
pods, cephalopods, conularids, echinoderms, gastropods, grapto-
lites, hyoliths, ostracods, rostroconchs, and sponges.

Vizcaı̈no et al. (2001, and references therein) recently compiled
these faunas and updated their stratigraphic ranges at the species
level. Though the validity of many taxa needs reevaluation, tri-
lobite diversity is remarkable, comprising 27 families, 64 genera,
and 132 species across nine trilobite interval zones (Álvaro et al.,
2001; Vizcaı̈no and Álvaro, 2003). Asaphids and calymenids
dominate the assemblages, followed by agnostoids, nileids, chei-
rurids, and cyclopygids. The peaks in biodiversity coincide with
fine-grained deposition in outer-platform settings, which corre-
spond to the Saint–Chinian and Landeyran Formations.

Agnostoids occur in most of the formations of the southern
Montagne Noire, representing about 5%–20% of the trilobite as-
semblages (e.g., Howell, 1935; Pillet in Capéra et al., 1978). Al-
though they are a potential tool for intercontinental correlation,
various species were originally erected based on a limited number
of specimens, in many cases with inadequate stratigraphic infor-
mation, which precluded further discussions on their systematic
affinities and geologic significance (e.g., see comments in Fortey
and Owens, 1987, p. 115; Ahlberg, 1992, p. 555; Nielsen, 1997;
Vizcaı̈no and Álvaro, 2003). The aims of this paper are to de-
scribe new agnostoid collections from the Lower Ordovician of
the southern Montagne Noire, and to evaluate their biostratigraph-
ic potential and biogeographic implications. The material was col-
lected by one of the authors from numerous localities well con-
strained stratigraphically, mostly from the Saint–Chinian, La
Maurerie, and Landeyran Formations. This study also involved
reexamination of the available material housed in the University
of Montpellier and the National Museum of Natural History (Par-
is).

GEOLOGIC SETTING AND STRATIGRAPHY

The stratigraphic chart of the Lower Ordovician of the Miner-
vois and Pardailhan nappes (southern Montagne Noire, Fig. 1)
was erected and successively improved by Thoral (1941), Dean
(1966), Capéra et al. (1978), and Courtessole et al. (1981, 1985).
Recently, Vizcaı̈no et al. (2001) and Vizcaı̈no and Álvaro (2003)
refined the litho- and biostratigraphy of the region, establishing a
regional standard that follows the International Commission on
Stratigraphy (ICS) rules (Remane, 2003). The Lower Ordovician
succession is subdivided into the Val d’Homs/La Gardie (upper-
most part), La Dentelle, Saint–Chinian, La Maurerie, Cluse de
l’Orb, Foulon, and Landeyran Formations, which reflect alterna-
tions of shale- and sandstone-dominated intervals within two
large-scale regressive-transgressive trends. Nine successive trilo-
bite zones have been described through the complete sedimentary
succession (Fig. 2). Maximum trilobite diversity occurs within the
Saint–Chinian and Landeyran Formations, coinciding with depo-
sition in muddy outer-platform settings, whereas two sharp de-
clines are documented in the shoreface-dominated environments
of La Dentelle and Cluse de l’Orb Formations (Courtessole et al.,
1985; Álvaro et al., 2003; Vizcaı̈no and Álvaro, 2003).

According to Vizcaı̈no and Álvaro (2003, and references there-
in), the oldest Tremadocian trilobite fauna (Proteuloma geinitzi
Zone) occurs in the uppermost reddish and purple shales of the
Val d’Homs and La Gardie Formations. It mainly comprises ag-
nostoids (e.g., Leiagnostus miqueli Sdzuy, 1958), ptychopariids
[Proteuloma geinitzi (Barrande, 1868)], calymenids (Platycaly-
mene Shirley, 1936), asaphids (Niobella Reed, 1931, Symphysur-
ina Ulrich in Walcott, 1924), nileids (Hemibarrandia Prantl and
Pribyl, 1950), olenids (Bienvillia Clark, 1924), and remopleurids
(Macropyge Stubblefield in Stubblefield and Bulman, 1927). The
overlying La Dentelle Formation (20–100 m thick) represents a
barren interval consisting of white and gray, coarse- and medium-
grained sandstones, with rare intercalations of green shales and
isolated limestone nodules.

The Saint–Chinian Formation (at least 500 m thick) is com-
posed of monotonous dark-gray and green claystones and silt-
stones, bearing fine- to medium-grained sandstone intercalations
and siliceous nodules. The lower part of this unit is assignable to
the middle-Tremadocian Shumardia (Conophrys) pusilla Zone,
which comprises agnostoids (e.g., Geragnostus Howell, 1935),
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FIGURE 1—Geologic map of the Minervois and Pardailhan nappes of the southern Montagne Noire with localities reported in the text.

shumardids [Conophrys pusilla (Sars, 1835)], and ptychopariids
(Euloma sdzuyi Courtessole and Pillet, 1975). The middle part of
the formation belongs to the Euloma filacovi Zone [e.g., Euloma
filacovi (Bergeron, 1888a), Apatokephalus serratus (Boeck,
1838), Homagnostoides Kobayashi, 1939, Geragnostus, Dega-
mella Marek, 1961, Novakella Whittard, 1961, Asaphellus Cal-
laway, 1877, Megistaspis Jaanusson, 1956, Symphysurus Gold-
fuss, 1843, Illaenopsis Salter, 1866, Harpides Beyrich, 1845,
Platycalymene, Asaphelina Munier-Chalmas and Bergeron in Ber-
geron, 1889, Pliomerops Raymond, 1905, Ampyx Dalman, 1827,
and Bohemilla Barrande, 1872], whereas the top embraces the
basal part of the Taihungshania miqueli Zone.

There is a gradual transition from the Saint–Chinian Formation
into the overlying La Maurerie Formation. The latter (more than
900 m thick) is an alternation of sandstones and shales bearing
centimeter-thick siliceous nodules, which have yielded a rich fau-
na belonging to the Taihungshania miqueli Zone. Its Asaphelina
barroisi berardi/Taihungshania miqueli Subzone is characterized
by the co-occurrence of agnostoids (Trinodus M’Coy, 1846 and
Geragnostus), asaphids (Paramegalaspis Thoral in Jaanusson,
1956), calymenids (Platycalymene), ptychopariids (Euloma An-
gelin, 1854), raphiophorids (Ampyx), and taihungshaniids (Tai-
hungshania Sun, 1931 and Asaphelina), whereas its Taihung-
shania miqueli Subzone contains the acme of the eponymous
species (lower Arenigian). In addition, the uppermost part of the
La Maurerie Formation is distinguished as the Setso–Shale Mem-
ber (homogeneous black to gray shales, up to 30 m thick), in
which the Arenigian Taihungshania shui landeyranensis Zone [T.
shui landeyranensis (Thoral, 1935), Megistaspis, Ogyginus Ray-
mond, 1912, Platycalymene, and Symphysurus] has been erected.

The overlying Cluse de l’Orb Formation (150–220 m thick)
consists of an alternation of white quartzites and gray sandstones

and shales, bearing some siliceous, fossiliferous nodules with fau-
nas assignable to the Colpocoryphe maynardensis Zone (e.g., Asa-
phellus, Ogyginus, Paramegalaspis, and Pradoella Hammann,
1977), whereas the Foulon Formation (60–100 m thick) is char-
acterized by fine-grained sandstones and shales with limestone
and siliceous nodules referred to the Neseuretus (Neseuretus) ar-
enosus Zone (e.g., Merlinia Fortey and Owens, 1978, Niobella,
Bathycheilus Holub, 1908, Neseuretus Hicks, 1873, and Hun-
gioides Kobayashi, 1936). No agnostoids have been described
from these units.

Finally, the Landeyran Formation (200–400 m thick) is com-
posed of brown, green, and gray homogeneous shales bearing
siliceous nodules. Two biostratigraphic units are distinguished in
this formation (the Apatokephalus incisus and Hangchungolithus
primitivus zones), although only the lower one has yielded ag-
nostoids (Geragnostus) associated with new asaphids (Basiliella
Kobayashi, 1934, Hoekaspis Kobayashi, 1937), cheirurids (Pliom-
erops), odontopleurids (Selenopeltis Hawle and Corda, 1847), te-
lephinids (Carolinites Kobayashi, 1940), proetids (Proetidella
Bancroft, 1949), pterygometopids, bathychellids, and cyclopy-
gids. In the Minervois and Pardailhan nappes, the Ordovician suc-
cession is unconformably overlain by Lower Devonian strata.

PREVIOUS STUDIES

The earliest reference to the discovery of Ordovician agnos-
toids from the Montagne Noire was provided by Munier-Chalmas
and Bergeron (in Bergeron, 1889) who described Agnostus fer-
ralsensis [�Homagnostoides ferralsensis (Munier-Chalmas and
Bergeron in Bergeron, 1889)], in association with the upper-Tre-
madocian eulomid ‘‘Calymene’’ filacovi (�Euloma filacovi) (Ber-
geron, 1888a, 1888b, 1889). Although Bergeron (1889) com-
mented that H. ferralsensis was abundant in the trilobite
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FIGURE 2—Stratigraphic ranges of the agnostoids described in the text.

assemblages, subsequently Miquel (1912) and Thoral (1935) dem-
onstrated that it is rare instead.

During the following decades, more trilobites were collected
by Miquel, among others, from diverse localities of the Montagne
Noire. In 1901 Pompeckj reported the occurrence of the Trema-
docian Agnostus sp. cf. bavaricus Barrande, 1868, which was later
reassigned to Agnostus sidenbladhi Linnarsson, 1869 by Miquel
(1912) (see also Thoral, 1935). Subsequently Howell (1935) made
a comprehensive study of the agnostoids housed in the University
of Montpellier. He erected the genus Geragnostus and described
G. sidenbladhi gallicus, suggesting that the latter could be con-
specific with the specimens referred to as Agnostus sidenbladhi
by Miquel (1912). In addition, another 14 species of Geragnostus,
Trinodus, ‘‘Anglagnostus,’’ ‘‘Micragnostus’’ Howell, 1935, and
‘‘Leiagnostus’’ Jaekel, 1909 were originally described by Howell
(1935). Since most of these taxa were erected on the basis of
scarce material, Howell (1935, p. 235) pointed out that further
collecting would greatly improve the knowledge of their system-
atic affinities.

Two decades later, Sdzuy (1958) described a trilobite fauna
from the base of the succession, characterized by the occurrence
of Proteuloma geinitzi (lower Tremadoc). The material is poorly
preserved and includes Leiagnostus miqueli and fragmentary
specimens assigned to Geragnostus (Geragnostella) niger Sdzuy,
1958 and Geragnostus sp. A few years later Capéra et al. (1975)
reported Leiagnostus franconicus Sdzuy, 1955 and ‘‘Geragnos-
tus’’ lacaunensis Capéra, Courtessole, and Pillet, 1975 from the
same levels.

Subsequently, Dean (1966) studied the trilobites from the upper
part of the succession (Landeyran Formation), where numerous
Arenigian agnostoids assignable to Geragnostus occur. He de-
scribed G. ‘‘occitanus’’ Howell, 1935 and G. ‘‘mediterraneus’’
Howell, 1935 in great detail, determined their morphological var-
iation, and reconsidered the identity of some species previously
erected by Howell (1935).

Courtessole and Pillet (1978) reillustrated Howell’s taxa from
the middle Tremadocian of Barroubio–Saint–Chinian (Anglagnos-
tus Howell, 1935, Geragnostus sidenbladhi gallicus) and de-
scribed a few associated specimens of uncertain affinity (Anglag-
nostus?, Geragnostella Kobayashi, 1939). Finally, Pillet (in
Capéra et al., 1978) presented an integral revision of the Ordo-
vician agnostoids from the Montagne Noire. He refigured several
type specimens housed in the University of Montpellier and de-
scribed additional material collected by Courtessole, Griffe, and
Pillet. As a result, 18 agnostoids were recognized by Pillet, in-
cluding four new species assigned to Trinodus, ‘‘Anglagnostus,’’
and Geragnostus. Based on the occurrences of Leiagnostus fran-
conicus and Geragnostus splendens (Holub, 1912), Capéra et al.
(1978) remarked on the faunal affinities between Bohemia and
southern France. More recently, Bérard (1986) has described fur-
ther material from the Arenigian of the Landeyran Formation.

SYSTEMATIC PALEONTOLOGY

Approximately 200 new agnostoid specimens have been col-
lected and studied from classic and new localities of the Val
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d’Homs and La Gardie, Saint–Chinian, La Maurerie, and Lan-
deyran Formations (see Appendix and Fig. 1). The morphological
terms used in this paper have been mostly defined by Palmer
(1955), Robison (1964), Öpik (1967), Shergold (1972, 1975), and
Shergold et al. (1990). The classification adopted generally fol-
lows those of Fortey (1980), Zhou (1987), Shergold et al. (1990),
and Whittington et al. (1997).

The figured material is housed in the Paleontological Collection
of the National Museum of Natural History (MNHN) of Paris
(France), prefixed by R. The samples were cleaned by using con-
ventional paleontological techniques. Since the specimens pre-
served within nodules usually maintain their original convexity,
they are preferentially illustrated.

Abbreviations used in text: Lc � Length (sag.) of cephalon;
Lg � length (sag.) of glabella; Wc � maximum width (tr.) of
cephalon; Lp � length (sag.) of pygidium, excluding articulating
half-ring; La � length (sag.) of pygidial axis, excluding articu-
lating half-ring; Wp � maximum width (tr.) of pygidium.

Order AGNOSTIDA Salter, 1864
Suborder AGNOSTINA Salter, 1864

Superfamily AGNOSTOIDEA M’Coy, 1849
Family METAGNOSTIDAE Jaekel, 1909

Discussion.⎯The family is characterized by a particular ar-
rangement of six muscle impressions on the parietal surface of
the glabella (Fortey, 1980, fig. 4). The glabellar furrow F3, which
is located immediately in front of the glabellar tubercle, represents
a deepening of either the anterior or posterior margin of the 6P
glabellar muscle impression. This pattern is regarded as homol-
ogous in Geragnostus, Trinodus, Dividuagnostus Koroleva, 1982,
Corrugatagnostus Kobayashi, 1939, Galbagnostus Lochman in
Lochman and Duncan, 1944, and Chatkalagnostus Hajrullina and
Abdullaev in Abdullaev and Khaletskaya, 1970, representing a
unifying feature of fundamental systematic value (Fortey, 1980).

Genus GERAGNOSTUS Howell, 1935

[�Geragnostella KOBAYASHI, 1939; Geratrinodus KOBAYASHI AND HA-
MADA, 1978; Neptunagnostella PEK, 1977].

Type species.⎯Agnostus sidenbladhi from the late Tremado-
cian (Ceratopyge Limestone, Apatokephalus serratus Zone) of
south-central and southern Sweden, and southern Norway (by
original designation) (Ahlberg, 1989a; Ebbestad, 1999).

Discussion.⎯Howell (1935) erected Geragnostus based on G.
sidenbladhi, from the Tremadocian of Sweden, with additional
material from the Tremadocian–Arenigian of the Montagne Noire.
Since then, a great number of species have been described from
different parts of the world. According to Fortey (1980), the genus
is characterized by having a particular glabellar structure with a
median node lying immediately behind the median part of F3,
which is short and transverse and continues laterally into a pair
of forward- and outward-curving furrows. These lateral exten-
sions of F3 represent the anterior margin of the 6P glabellar mus-
cle scar (Fortey, 1980; Zhou, 1987; Ahlberg, 1989a; Peng,
1990a).

Fortey (1980) provided criteria for distinguishing between Ger-
agnostus and closely allied genera. Geragnostus shows a great
similarity in glabellar morphology with Trinodus, but the pygid-
ium of the former has a long pygidial axis, a slightly constricted
M2, and a semiovate to subrectangular posterior lobe, whereas
the latter is characterized by a very short, tapered pygidial axis.
According to Ahlberg (1989a), the relative size of M3 is the key
diagnostic feature that differentiates both taxa. The posteroaxis of
Geragnostus is longer than or subequal to the combined length
of M1 and M2, whereas the terminal lobe of Trinodus is distinctly
shorter than M1 � M2.

Geragnostella and Neptunagnostella were erected to include
Geragnostus-type forms with a progressive effacement of the dor-
sal furrows on the acrolobe. According to Nielsen (1997), who
ranked them as subgenera, G. (Geragnostella) Kobayashi, 1939
has a partially effaced posteroaxis with a relatively conspicuous
terminal node, whereas G. (‘‘Neptunagnostella’’) comprises
strongly smooth forms, which lack a terminal node. However,
Dean (1966), Fortey (1980), Zhou (1987), and Ahlberg (1992)
regarded these taxa as subjective junior synonyms of Geragnos-
tus, based on the fact that partial effacement is a variable feature
of minor taxonomic importance. Since well-preserved material of
Geragnostus boutouryensis Howell, 1935, from the Arenigian
(Landeyran Formation) of Foulon, exhibits an exceptional vari-
ability with respect to the degree of effacement, including a wide
range of intermediate morphological forms (see below), Ahlberg’s
(1992, and references) concept of Geragnostus is followed here.

GERAGNOSTUS cf. SIDENBLADHI (Linnarsson, 1869)
Figure 3.1–3.5

cf. Agnostus sidenbladhi LINNARSSON, 1869, p. 82–83, pl. 2, figs. 60, 61.
cf. Geragnostus sidenbladhi (LINNARSSON, 1869). AHLBERG, 1989a, p.

310–315, figs. 1a–k, 2a–c, 3a–g (see for synonymy); 1992, p. 545–547,
fig. 6a–f (see for synonymy); EBBESTAD, 1999, p. 20–22, fig. 16a–l.

cf. Geragnostus cf. sidenbladhi (LINNARSSON, 1869). PENG, 1990b, p.
74, pl. 1, figs. 2, 6, 8.

Description.⎯Cephalon convex, subquadrate, subequal in
length and width. Glabella moderately convex, slightly raised
above level of genae, long and parallel-sided, slightly constricted
at midlength, rounded anteriorly, well defined by deep and narrow
axial furrows, occupying about 70% of the cephalic length and
40% of the maximum cephalic width; median node elongate, lo-
cated anteriorly to the glabellar midpoint; F3 faint, immediately
in front of the axial node, laterally projected into outward- and
forward-curving furrows; glabellar culmination obtusely angulate.
Basal lobes entire, subtriangular, wider than long and connected
medially. Acrolobe constricted and genae smooth, confluent, of
uniform width to slightly narrower anteriorly. Cephalic border
convex, narrow, becoming narrower posterolaterally. Border fur-
row shallow, widest anterolaterally; sagittally, border � border
furrow occupies about 10% of the cephalic length. Posterior bor-
der convex (exsag.), well defined by a deep posterior furrow;
genal angles projected into spines.

Pygidium moderately convex, subquadrate, subequal in length
and width. Axis trilobed, moderately convex, surrounded by shal-
low axial furrows, subparallel-sided to slightly tapered backward,
weakly constricted at M2, truncated to slightly rounded posteri-
orly, occupying 55%–60% of the pygidial length; M1 slightly
wider (tr.) than M2, occupying about 40%–45% of the maximum
pygidial width; anteroaxis with a conspicuous central ridge ex-
tending from articulating margin to anterior portion of M3; F1
and F2 narrow and shallow, slightly curved backward; posteroaxis
proportionately large, representing 62%–64% of the total length
of the axis, with a delicate terminal node. Acrolobe slightly con-
stricted. Pleural fields moderately convex, smooth, confluent, of
uniform width, most steeply downsloping anterolaterally. Border
convex, widest posterolaterally, with strong posterolateral spines,
separated from the pleural fields by a shallow border furrow; sag-
ittally, border � border furrow occupies about 12%–14% of the
pygidial length. Anterior border narrow and convex (exsag.), de-
limited by a narrow anterior border furrow.

Material examined.⎯Two cephala and three pygidia (R 64787–
64790) from the Saint–Chinian and La Maurerie (lower part) For-
mations, upper Tremadocian [Euloma filacovi and Taihungshania
miqueli zones (Asaphelina barroisi berardi � Taihungshania mi-
queli Subzone)]; north of Trausse–Minervois: north of Fédou (Pts.
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FIGURE 3—1–5, Geragnostus cf. sidenbladhi (Linnarsson, 1869); 1, latex cast of cephalon, R 64787a, from Pt. TS9, �8; 2, cephalon, R 64787b,
from Pt. TS9, �7.7; 3, pygidium, R 64788, from Pt. CM14, �8.4; 4, pygidium, R 64789, from Pt. TS8, �8.5; 5, latex cast of pygidium, R 64790,
from Pt. BB91, �7.5. 6, Geragnostus aff. sidenbladhi (Linnarsson, 1869), latex mold of cephalon, R 64791, from Pt. PV64, �8.8. 7–21, Gerag-
nostus crassus Tjernvik, 1956; 7, cephalon, R 64792, from Pt. CM14, �10.2; 8, cephalon, R 64793, from Pt. CM14, �9.6; 9, cephalon, R 64794,
from Pt. CM15, �9.1; 10, cephalon, R 64795, from Pt. CM14, �9; 11, cephalon, R 64796, from Pt. CM14, �8.9; 12, latex cast of pygidium, R
64797, from Pt. TS8, �13.5; 13, latex cast of pygidium, R 64798, from Pt. FL5, �9.6; 14, pygidium, R 64799, from Pt. FL27, �10.4; 15,
cephalon, R 64800, from Pt. CM14, �9.8; 16, cephalon, R 64801, from Pt. FL27, �14; 17, pygidium, R 64802, from Pt. FL2, �12.3; 18, pygidium,
R 64803, from Pt. CM14, �10.4; 19, pygidium, R 64804, from Pt. CM14, �11; 20, cephalon, R 64805, from Pt. FL34, �13.3; 21, cephalon, R
64806, from Pt. CM14, �12.5. 22, Geragnostus cf. explanatus Tjernvik, 1956, latex cast of cephalon, R 64807, from Pt. PV85, �7.5. 23, 24,
Geragnostus splendens (Holub, 1912); 23, latex cast of cephalon, R 64808, from Pt. PV74, �9.1; 24, pygidium, R 64809, from Pt. SC85, �11.5.
25–27, Geragnostus cf. explanatus; 25, cephalon, R 64810, from Pt. PV85, �7.2; 26, pygidium (enrolled specimen), R 64811, from Pt. CS52,
�7.4; 27, pygidium, R 64812, from Pt. CS52, �9.
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TS8, TS9); south of Donnadieu: Maillol Valley (Pt. BB91); west
of Caunes–Minervois: Lavandières stream, r.g. (Pt. CM14).

Measurements (in mm).⎯Lc: 3.2–3.3; Wc: 3.1–3.2; Lg: 2.2–
2.3; Lp: 2.9–3.3; Wp: 3.0–3.3; La: 1.7–1.9.

Discussion.⎯The specimens described essentially agree with
the diagnosis of Geragnostus sidenbladhi (Linnarsson, 1869),
from the late Tremadocian of Sweden and Norway (Ahlberg,
1989a, figs. 1a–1k, 2a–2c, 3a–3g; 1992, fig. 6a–6f); however, they
differ slightly in having a constricted cephalic acrolobe and pos-
terolateral spines on the cephalon. The specimens mostly resem-
ble material referred to as G. cf. sidenbladhi from the late Tre-
madocian of northwestern Hunan (South China) (Peng, 1990b, pl.
1, figs. 2, 6, 8). Although the former have a little more constricted
cephalic acrolobe, longer cephalic spines, and a slightly shorter
pygidial axis, these differences may not be specifically significant.

Geragnostus cf. sidenbladhi is also similar to G. callavei (Raw
in Lake, 1906, pl. 2, fig. 20; Rushton, 1988, pl. 66, figs. 1, 2, 4,
5, 11; Fortey and Owens, 1991, fig. 3k), from the upper Trema-
docian (Angelina sedgwickii Zone) of England, but the latter is
distinguished by having a blunty pointed anteroglabella, and a
longer pygidial axis.

Miquel (1912) firstly reported the occurrence of Geragnostus
sidenbladhi in southern France on the basis of a very distorted
pygidium from the Tremadoc of Combes de Barroubio. Subse-
quently, Howell (1935, pl. 23, fig. 3; see also Courtessole and
Pillet, 1978, pl. 2, fig. 3; Pillet in Capéra et al., 1978, pl. 5, fig.
2) revised the Miquel’s collections and described the specimen as
G. sidenbladhi var. gallicus Howell. Since it possesses weakly
convex pleural fields and a shallow border furrow, it may be con-
specific with the materials described herein. However, its imper-
fect state of preservation precludes a more precise comparison.

GERAGNOSTUS aff. SIDENBLADHI (Linnarsson, 1869)
Figure 3.6

aff. Agnostus sidenbladhi LINNARSSON, 1869, p. 82–83, pl. 2, figs. 60,
61.

aff. Geragnostus sidenbladhi (LINNARSSON, 1869). AHLBERG, 1989a, p.
310–315, figs. 1a–k, 2a–c, 3a–g (see for synonymy); 1992, p. 545–547,
fig. 6a–f (see for synonymy); EBBESTAD, 1999, p. 20–22, fig. 16a–l.

Description.⎯Cephalon moderately convex, subquadrate in
outline, slightly longer than wide. Glabella moderately convex,
long and narrow, parallel-sided to slightly tapered forward, weak-
ly constricted at F1–F3, rounded anteriorly, surrounded by well-
defined axial furrows, occupying about 75% of the cephalic length
(sag.) and 33% of the maximum cephalic width; median node
long, with the anterior end situated in front of the glabellar mid-
point; F1 weakly developed adjacent to the axial furrows; F2
transverse, faintly impressed; F3 almost imperceptible, lying im-
mediately in front of the glabellar node, strongly curved outward
and forward; an additional pair of furrows are directed outward
and backward from the anterior tip of the axial node; rear margin
of the glabella angulate. Basal lobes conspicuous, entire, subtrian-
gular, as long as wide, connected medially. Basal furrows narrow
and shallow. Acrolobe slightly constricted and genae smooth, with
a preglabellar median furrow faintly indicated; preglabellar field
slightly shorter (sag.) than the width (tr.) of the posterior part of
the genae. Cephalic border moderately wide and upturned, sepa-
rated from the genae by a well-developed border furrow; the latter
is narrow in front of the glabella and very wide anterolaterally
and laterally; posterior border narrow, without spines.

Material examined.⎯One cephalon (R 64791) from the Saint–
Chinian Formation, upper Tremadocian (Euloma filacovi Zone);
southwest of Prades-sur-Vernazobre (Pt. PV64).

Measurements (in mm).⎯Lc: 2.7; Wc: 2.6; Lg: 2.0.

Discussion.⎯This single cephalon resembles Geragnostus si-
denbladhi in having a subquadrate outline and a subparallel-sided
glabella; however, the former is distinguished by having a con-
siderably longer and narrower glabella, larger basal lobes, and a
better-developed border furrow. Until additional material is re-
covered, this specimen is left under open nomenclature.

GERAGNOSTUS CRASSUS Tjernvik, 1956
Figure 3.7–3.21

?Trinodus oviformis HOWELL, 1935, p. 235, pl. 23, fig. 15; PILLET iN
CAPÉRA, COURTESSOLE, AND PILLET, 1978, p. 84–85, pl. 6, fig. 7.

Geragnostus crassus TJERNVIK, 1956, p. 190–191 [partim], pl. 1, fig. 8
(only); AHLBERG, 1992, p. 547–548, fig. 7a–r (see for further synon-
ymy); EBBESTAD, 1999, p. 22, fig. 17a–h.

Trinodus chinianensis HOWELL. PILLET iN CAPÉRA, COURTESSOLE, AND

PILLET, 1978, p. 85 [partim], pl. 7, fig. 19 (inverted cephalon).
Trinodus corpulentus? HOWELL. PILLET iN CAPÉRA, COURTESSOLE, AND

PILLET, 1978, p. 85 [partim], pl. 7, fig. 10 (inverted cephalon).
Geragnostus pilleti RÁBANO, PEK, AND VANEK, 1985, p. 441 [�Gerag-

nostus howelli PILLET iN CAPÉRA, COURTESSOLE, AND PILLET, 1978,
p. 82, pl. 5, figs. 11, 15, text-fig. 5.4 (nomen nudum)].

Material examined.⎯Twenty-two cephala and 12 pygidia (R
64792–64806; VOMN 86, 250, 1210, 1317, 1334, 1343, 1566,
2714, 2766, 2987, 3250, 3283, 3453, 3470, 3567, 3568), from the
Saint–Chinian and La Maurerie (lower part) Formations, upper
Tremadocian [Euloma filacovi and Taihungshania miqueli zones
(Asaphelina barroisi berardi � Taihungshania miqueli Sub-
zone)]; north of Trausse–Minervois: north of Fédou (Pt. TS8);
north of Félines–Minervois: Les Rocs de Sayrols (Pt. FL2); north-
west of Félines–Minervois: Merlaux Valley (Pts. FL5, FL20,
FL27, FL34); south of Donnadieu: Maillol Valley (Pts. BB89,
BB91); southeast of Cassagnoles (Pt. CG1); west of Caunes–Mi-
nervois: Ourdivieille Valley, r.g. (Pt. CM13), Lavandières stream,
r.g. (Pt. CM14), and northeast of Villerembert (Pt. CM15).

Measurements (in mm).⎯Lc: 1.65–3.4; Wc: 1.7–3.45; Lg: 1.1–
2.3; Lp: 1.7–3.5; Wp: 1.9–4.0; La: 1.2–2.4.

Discussion.⎯This taxon is well represented in the Euloma fi-
lacovi Zone and the lower part of the Taihungshania miqueli
Zone. Its essential features are comparable with those of Gerag-
nostus crassus from the late Tremadocian of Sweden (Tjernvik,
1956, pl. 1, fig. 8; Ahlberg, 1992, fig. 7a–r) and Norway (Ebbes-
tad, 1999, fig. 17a–h). The species is characterized by a relatively
long and wide glabella with F3 curved only slightly forward abax-
ially; an elongate, wide, and faintly tapered to nearly parallel-
sided pygidial axis; posteroaxis slightly wider than M2, rounded
at posterior end; moderately wide borders; and distinctive pos-
terolateral spines (Ahlberg, 1992). The disposition of F3, with the
lateral portions curved only slightly forward, is considered to be
of great taxonomic value. Although the specimens from southern
France differ slightly from the Swedish material in having the
cephalic border and border furrow slightly wider anterolaterally,
and therefore their cephalic outline is slightly subquadrate rather
than subcircular, they do not seem to represent a separate species.
The glabellar length of G. crassus also proved to be a variable
feature: some individuals from the Montagne Noire (e.g., Fig.
3.10) show a glabella slightly shorter than that illustrated by Ahl-
berg (1992, fig. 7g, h, j, k), whereas others have a cephalic axis
occupying as far as 70% of the total cephalic length (sag.) (e.g.,
Fig. 3.7, 3.20).

Geragnostus pilleti (�Geragnostus howelli sensu Pillet in Cap-
éra et al., 1978, p. 82, pl. 5, figs. 11, 15, nomen nudum) was
originally described on the basis of a small exoskeleton and ad-
ditional cephala from the Asaphelina barroisi berardi–Taihung-
shania miqueli Subzone (Capéra et al., 1978; Rábano et al., 1985).
This taxon is clearly similar to G. crassus in having a long, wide,
and weakly tapered glabella, a subparallel-sided pygidial axis that
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is slightly constricted at F2, a median tubercle well developed on
M2, and a faintly expanded (tr.), posteriorly rounded posteroaxis.
The holotype of G. pilleti (Pillet in Capéra et al., 1978, pl. 5, fig.
15) mostly resembles small holaspides of G. crassus from Sweden
(Ahlberg, 1992, fig. 7n, p) in possessing a relatively short pygidial
axis. Thus, Geragnostus pilleti is suppressed here as a subjective
junior synonym of G. crassus.

Specimens interpreted as pygidia of Trinodus corpulentus? and
T. chinianensis by Pillet (in Capéra et al., 1978, pl. 7, figs. 10,
19) are regarded here as cephala of G. crassus showing a wide
glabella and the lateral portions of F3 curved slightly forward.
Trinodus oviformis (Howell, 1935, p. 235, pl. 23, fig. 16; Pillet
in Capéra et al., 1978, pl. 6, fig. 7) is also very similar to G.
crassus by having a wide, slightly tapered glabella and a mod-
erately wide border. Unfortunately the material of T. oviformis
only consists of a fragmentary cephalon that bears an imperfectly
preserved transglabellar furrow, preventing a complete compari-
son.

Other problematic taxa deserve to be mentioned here. Howell
(1935, p. 232, pl. 23, fig. 9) described Geragnostus ambiguus on
the basis of a small, poorly preserved pygidium that was origi-
nally assigned to the late Tremadocian. As remarked by Howell
(1935, p. 232), the deficient state of preservation of the specimen
precludes an adequate description of its axial lobe, which seems
to be long and rounded posteriorly. Since a confident taxonomic
comparison is not possible, G. ambiguus is regarded as a nomen
dubium. Micragnostus languedocensis Howell, 1935 (p. 233, pl.
23, fig. 10; Pillet in Capéra et al., 1978, pl. 6, fig. 12) was also
erected for a single pygidium that was tentatively considered by
Dean (1966) as an immature specimen of Geragnostus mediter-
raneus Howell, 1935. This pygidium shows the axis imperfectly
preserved, and thus its systematic affinity is uncertain.

As stated by Peng (1990a) and Ahlberg (1992), G. crassus is
most similar to G. cf. crassus, from the Dactylocephalus latus–
Asaphellus inflatus Zone (middle-late Tremadocian) of South Chi-
na (Peng, 1990a, pl. 1, figs. 9–15), but essentially differs in hav-
ing an unconstricted cephalic acrolobe. Geragnostus crassus is
also comparable with G. callaveiformis Harrington and Leanza,
1957 (figs. 13.1–13.5, 14; Tortello, 1996, pl. 1, figs. 6–8), from
the late Tremadocian (Notopeltis orthometopa Biozone) of north-
western Argentina, but the former is distinguished by its wider
(sag.) cephalic border, wider (tr.) glabella, and narrower (sag.)
preglabellar field.

GERAGNOSTUS SPLENDENS (Holub, 1912)
Figure 3.23, 3.24

Agnostus splendens HOLUB, 1912, p. 5, pl. 1, fig. 4.
Geragnostus callavei var. mediterraneus HOWELL, 1935, p. 231–232 [par-

tim], pl. 23, fig. 7 (only).
Geragnostus pusio HOWELL, 1935, p. 232, pl. 23, fig. 8.
Geragnostus splendens (HOLUB). PEK, 1977, p. 11–12, pl. 1, fig. 8.
Geragnostus mediterraneus HOWELL. PILLET iN CAPÉRA, COURTESSOLE,

AND PILLET, 1978, p. 79–80 [partim], pl. 5, figs. 4, 13 (only); pl. 7,
figs. 17, 18.

Geragnostus cf. splendens (HOLUB). AHLBERG, 1992, p. 553–555, figs.
10k–o, 11a–i (see for synonymy).

Diagnosis.⎯A species of Geragnostus with strongly convex
shields; glabella relatively long and wide, slightly tapered, with a
faint F3; cephalic border moderately wide; pygidial axis wide and
long, constricted at F2, slightly expanded at M3, rounded poste-
riorly, with a conspicuous axial ridge along M1 and M2; pygidial
border wide, bearing posterolateral spines.

Material examined.⎯Four cephala and eight pygidia (R 64808,
64809; VOMN 953, 1218, 1415, 1540, 1565, 1568, 2045, 3237)
from the La Maurerie Formation (upper part), lower Arenigian

(Taihungshania miqueli Subzone); north of Prades-sur-Vernazo-
bre: La Rouvelane (Pt. PV74), northwest of la Rouvelane (Pt.
PV76), Sarremale (Pt. PV77; Pt. PV85), and Serre–Male (Pt.
CS67); north of La Maurerie: south of La Maurerie pass (Pt.
CS52); west of Saint–Chinian: Saint–Cels (Pt. SC85).

Measurements (in mm).⎯Lc: 2.2–3.0; Wc: 2.5–3.4; Lg: 1.5–
2.0; Lp: 1.9–2.2; Wp: 2.2–3.1; La: 1.2–1.6.

Discussion.⎯Howell (1935, pl. 23, figs. 6, 7) erected Gerag-
nostus mediterraneus on the basis of both a pygidium (holotype),
characterized by having a long and wide axis and a prominent
axial ridge, and a cephalon (paratype) with a chevronate F3. The
transglabellar furrow of the latter strongly suggests Corrugatag-
nostus affinities (see Ahlberg, 1992, p. 555; Nielsen, 1997, p.
479). Nevertheless, both shields do not seem to be conspecific,
since Pillet (in Capéra et al., 1978, pl. 5, fig. 4) illustrated a
complete, well-preserved exoskeleton, which combines a pygidi-
um similar to the holotype with a cephalon of geragnostid type.
Additional disarticulated cephala and pygidia from equivalent
strata (Taihungshania miqueli Subzone) were illustrated by Pillet
(in Capéra et al., 1978, pl. 7, figs. 17, 18), and others are figured
herein (Fig. 3.23, 3.24).

Pillet (in Capéra et al., 1978, p. 86) pointed out that G. medi-
terraneus could be a junior subjective synonym of Geragnostus
splendens, from the Arenigian Klabava Formation of Bohemia
(Pek, 1977, pl. 1, fig. 8). Since both taxa share a long, slightly
tapered and anteriorly rounded glabella; an effaced F3; a long and
wide pygidial axis, which is constricted at F2, slightly expanded
at M3, and rounded posteriorly; a conspicuous axial ridge; and a
wide pygidial border bearing a pair of well-defined posterolateral
spines, the synonymy suggested by Pillet (in Capéra et al., 1978,
p. 86) is accepted here. The material referred to G. cf. splendens
by Ahlberg (1992, figs. 10k–o, 11a–i), from the Arenigian of
Sweden, may be conspecific too. Although the holotype of G.
splendens (Pek, 1977, pl. 1, fig. 8) differs from the material from
France and Sweden in lacking a terminal node on the posteroaxis,
this variation could be attributed to imperfect preservation (Ahl-
berg, 1992).

Small pygidia of G. splendens (Ahlberg, 1992, fig. 11g) differ
from large representatives of the species in having a narrower
axis. Geragnostus pusio Howell, 1935 (pl. 23, fig. 8) was based
on a small pygidium that, as stated by Howell (1935, p. 232), is
characterized by its high convexity, a prominent axial ridge along
M1 � M2, a rather wide border, and distinct posterolateral spines.
It was collected from the T. miqueli Zone (Pillet in Capéra et al.,
1978) and is probably a junior subjective synonym of G. splen-
dens (cf. Dean, 1966).

GERAGNOSTUS cf. EXPLANATUS Tjernvik, 1956
Figure 3.22, 3.25–3.27

cf. Geragnostus? explanatus TJERNVIK, 1956, p. 193–194, pl. 1, fig. 14
only.

cf. Geragnostus explanatus TJERNVIK. AHLBERG, 1992, p. 552, fig. 10g.
?Trinodus caunesensis PILLET iN CAPÉRA, COURTESSOLE, AND PILLET,

1978, p. 85–86, pl. 6, figs. 8, 9, 11; pl. 7, figs. 1–5; text-fig. 5.3.

Diagnosis.⎯A species of Geragnostus with a partially effaced
exoskeleton; cephalon and pygidium semiovate; glabella tapered
forward, broadly rounded anteriorly, faintly outlined by shallow
axial furrows that are better impressed posteriorly; genae of uni-
form width to slightly expanded (sag.) in front of glabella; py-
gidial axis elongate, slightly tapered backward, rounded at pos-
terior end, faintly outlined by shallow axial furrows, which are
almost imperceptible around M3. Border wider than that of the
cephalon (sag.), lacking posterolateral spines.

Description.⎯Cephalon convex, semiovate, partially effaced.
Glabella moderately convex, slightly raised above level of genae,
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tapered forward, slightly constricted at midlength, broadly round-
ed anteriorly, faintly outlined by shallow axial furrows that are
better impressed posteriorly, occupying about 65% of the cephalic
length and 35%–40% of the maximum cephalic width, highest
posteriorly; median node very delicate, situated at about or slight-
ly anterior to the glabellar midpoint; F3 almost imperceptible,
immediately in front of the axial node, laterally projected into
outward- and forward-curving furrows; rear margin of the gla-
bella obtusely angulate. Basal lobes entire, subtriangular, small,
wider than long and connected medially. Acrolobe unconstricted
and genae smooth, confluent, rounded anteriorly, of uniform
width to expanded (sag.) in front of glabella, sloping downward,
steepest laterally. Cephalic border gently convex and narrow, be-
coming narrower posterolaterally, separated from the genae by a
shallow and narrow border furrow. Posterior border convex
(exsag.), well defined by a narrow posterior border furrow; genal
angles pointed, lacking spines.

Pygidium convex, semiovate, subequal in length and width,
highly effaced. Axis moderately convex, long, trilobed, slightly
tapered backward, rounded posteriorly, faintly outlined by shal-
low axial furrows, which are better impressed anteriorly and al-
most imperceptible around M3, occupying 70%–75% of the py-
gidial length. M1 similar in length and slightly wider (tr.) than
M2, divided into two trapezoidal lateral lobes and a central ridge,
occupying 45%–50% of the maximum pygidial width; M2 bear-
ing a sagittally elongated median tubercle that constitutes the
highest point of the pygidium; F1 and F2 narrow and shallow
though distinct on internal molds, slightly bent backward. Poster-
oaxis very faintly outlined by effaced axial furrows, elongate,
slightly tapered backward, rounded at posterior end, representing
60% of the total length of the axis, lacking terminal node. Ac-
rolobe elongate, unconstricted. Pleural fields convex, smooth,
confluent, narrower behind the axis. Border wider than that of the
cephalon (sag.), slightly convex, narrower anteriorly toward the
anterolateral corners, separated from the pleural fields by a shal-
low border furrow. Posterolateral spines absent. Anterior border
narrow and convex (exsag.), delimited by a distinct anterior bor-
der furrow.

Material examined.⎯Two complete, enrolled exoskeletons,
two cephala, and one pygidium (R 64807, 64810–64812; VOMN
1535) from the La Maurerie Formation (upper part), lower Ar-
enigian (Taihungshania miqueli Subzone); north of Prades-sur-
Vernazobre: Sarremale (Pt. PV85) and Serre-Male (Pt. CS67);
north of La Maurerie: south of La Maurerie pass (Pt. CS52).

Measurements (in mm).⎯Lc: 2.7–3.6; Wc: 2.8–3.5; Lg: 1.8–
2.3; Lp: 3.3–3.5; Wp: 3.4–3.6; La: 2.5–2.6.

Discussion.⎯Most of the effaced species of Geragnostus are
characterized by the lack of posterolateral spines and conspicuous
axial nodes (e.g., Tjernvik, 1956; Dean, 1966; Fortey, 1980;
Zhou, 1987; Ahlberg, 1989b, 1992). The material described above
includes elongate shields, and thus is mostly allied both to G.
explanatus from the early Arenigian (Megistaspis planilimbata
Zone) of Sweden (Tjernvik, 1956, pl. 1, fig. 14 only; see Ahlberg,
1992, p. 552, fig. 10g), and to G. cf. consors (Holub, 1912) from
the middle Arenigian (Megalaspides dalecarlicus Zone) of Swe-
den (Ahlberg, 1990, fig. 5a,b; 1992, fig. 10p). The pygidium de-
scribed herein is morphologically transitional between these taxa
by showing a moderately developed border, which seems to be
slightly closer to that of G. explanatus. The French material is
also distinguished by lacking a terminal node on the posteroaxis,
though this difference may be due to preservation.

Geragnostus cf. explanatus is comparable with G. lycaonicus
Dean, 1971, from the early Arenigian of Turkey (pl. 1, figs. 1, 3,
5, 7, 8), but the dorsal furrows of the former are less impressed,

its pygidium is less tumid, and the pygidial border is more con-
vex. In addition, Geragnostus cf. explanatus differs from G. ac-
cedens (Novák in Perner, 1918) from the Llanvirn of Bohemia
(Pek, 1977, pl. 3, figs. 3, 7; pl. 4, fig. 3; pl. 12, figs. 1, 2) by the
presence of an unconstricted pygidial acrolobe.

Trinodus caunesensis Pillet (in Capéra et al., 1978, pl. 6, figs.
8, 9, 11; pl. 7, figs. 1–5; text-fig. 5.3) was described on the basis
of an enrolled exoskeleton and additional cephala that have an
elongate outline, a long pygidial axis, and partial effacement. Al-
though this taxon seems to show deeper axial furrows on the
cephalon, it may be conspecific with G. cf. explanatus. Unfortu-
nately, direct comparison was not possible because the type ma-
terial of Trinodus caunesensis could not be found.

GERAGNOSTUS BOUTOURYENSIS Howell, 1935
Figures 4.1–4.22, 5.1–5.3

Geragnostus boutouryensis HOWELL, 1935, p. 237–238, pl. 23, figs. 22,
23.

Geragnostus occitanus HOWELL, 1935, p. 231 [partim], pl. 23, fig. 5
(only); THORAL, 1935, p. 215 [partim]; DEAN, 1966, p. 274–279 [par-
tim], pl. 1, figs. 1–12; pl. 2, figs. 1–3 (only); BÉRARD, 1986, p. 20–
23, pl. 1, figs. 1, 5, 9.

Leiagnostus foulonensis HOWELL, 1935, p. 236–237, pl. 23, figs. 17, 18.
Geragnostus languidus HOWELL, 1935, p. 237, pl. 23, figs. 19–21.
Geragnostus manifestus HOWELL, 1935, p. 238, pl. 23, figs. 24, 25.
Geragnostus occitanicus (sic) HOWELL. PILLET iN CAPÉRA, COURTES-

SOLE, AND PILLET, 1978, p. 80–82 [partim], pl. 5, figs. 5–7 (only), 10
(inverted cephalon), 14; pl. 7, fig. 9 (only).

Diagnosis.⎯A species of Geragnostus with an exoskeleton
large, with dorsal furrows effaced to varying degrees; glabella
slightly tapered forward, blunty pointed at anterior end; pygidial
axis slightly tapered backward, faintly constricted at F2; M1 and
M2 of similar length (exsag.); posteroaxis semielliptical to ogival,
slightly longer (sag.) than M1 � M2, acutely rounded to pointed
at posterior end; pygidial border slightly convex to flat, much
wider (sag.) than that of the cephalon; posterolateral spines ab-
sent, or vestigial.

Description.⎯Exoskeleton large, with dorsal furrows effaced
to varying degrees (from slightly effaced to almost completely).
Cephalon moderately convex, subelliptical to subquadrate in dor-
sal view, wider than long. Glabella slightly tapered forward,
weakly constricted at F2 and F3, pointed at anterior end, occu-
pying about 60%–65% of the cephalic length (sag.); median node
delicate, slightly anterior from glabellar midpoint; F2 weakly de-
veloped adjacent to axial furrows; F3 immediately in front of
glabellar node, broadly divergent forward and outward. Basal
lobes small, wider than long. Rear margin of the glabella obtusely
angulate. Acrolobe unconstricted and genae smooth, of uniform
width. Border furrow moderately wide, uniform in width anteri-
orly and anterolaterally. Cephalic border gently convex to almost
flat, relatively narrow.

Pygidium moderately convex, subcircular to subquadrate in
dorsal view, wider than long. Axis slightly tapered backward,
faintly constricted at F2, occupying 60%–65% of the pygidial
length (sag.); M1 and M2 of similar length (exsag.), carrying a
median ridge that rises as a tubercle on M2; F1 and F2 faint, with
their lateral parts curved backward; M3 semielliptical to ogival,
110%–140% longer (sag.) than M1 � M2, acutely rounded to
pointed at posterior end, with a terminal node absent (common)
or ill-defined. Acrolobe unconstricted and pleural fields smooth,
narrower behind the axis. Pygidial border very wide, slightly con-
vex to flat; posterolateral spines commonly absent, or vestigial.

Material examined.⎯Seventeen complete dorsal exoskeletons,
seven cephala, one cephalon and thorax, two thoraxes and pygid-
ia, and nine pygidia (R 64813–64836; VOMN 581, 1391, 1758,
1900, 3465, 3467, 3520–3522) from the Landeyran Formation
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FIGURE 4—Geragnostus boutouryensis Howell, 1935, from Pt. CS34 unless otherwise mentioned; 1, complete meraspid specimen, R 64813, �12.5;
2, small thorax and pygidium, R 64814, �8.2; 3, small pygidium, R 64815, �12.1; 4, cephalon, R 64816, �8; 5, cephalon and thorax, R 64817,
�7.1; 6, cephalon, R 64818, �10.9; 7, small complete specimen, R 64819, �10.5; 8, cephalon and pygidium, R 64820, �7.2; 9, complete
specimen, R 64821, �9.2; 10, complete specimen, R 64822, �7.1; 11, cephalon-thorax and pygidium, R 64823, from Pt. SNL2, �8.1; 12, thorax
and pygidium, R 64824, �9.2; 13, pygidium, R 64825, �8.9; 14, complete specimen, R 64826, �7.7; 15, complete specimen, R 64827, �7.3;
16, complete specimen, R 64828, �9.3; 17, complete specimen, R 64829, �6.1; 18, complete specimen, R 64830, �9; 19, latex cast of complete
specimen, R 64831, from Pt. SNL4, �8.4; 20, 21, complete specimen (internal mold and latex cast of external mold), R 64832, �8.3; 22, complete
specimen (latex cast of external mold), R 64833, �8.2.
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FIGURE 5—1–3, Geragnostus boutouryensis, from Pt. CS34; 1, complete specimen, R 64834, �8.2; 2, small cephalon and thorax-pygidium, R 64835,
�10.2; 3, latex cast of small pygidium, R 64836, �11.3. 4, 5, Trinodus corpulentus Howell, 1935; 4, cephalon, R 64837, from Pt. PV63, �8.7;
5, cephalon, R 64838, from Pt. CM14, �9.2. 6, Geragnostus occitanus Howell, 1935, pygidium, R 64839, from Pt. SNL2, �9.5. 7–10, Trinodus
corpulentus; 7, pygidium, R 64840, from Pt. PV72, �14; 8, latex cast of cephalon, R 64841, from Pt. CM14, �9; 9, pygidium, R 64842, from
Pt. PV72, �8.8; 10, pygidium, R 64843, from Pt. TS9, �8. 11, 12, Geragnostus occitanus; 11, pygidium, R 64844, from Pt. SNL2, �10.5; 12,
latex cast of cephalon housed in the University of Montpellier (original specimen illustrated in Dean, 1966, pl. 2, fig. 7), from Landeyran, �10.6.
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←

13, 14, Trinodus corpulentus; 13, pygidium, R 64845, from Pt. PV72, �12.6; 14, cephalon, R 64846, from Pt. PV64, �8.8. 15–20, Homagnostoides
ferralsensis (Munier–Chalmas and Bergeron in Bergeron, 1889); 15, cephalon, R 64847, from Pt. FL5, �7; 16, cephalon, R 64848, from Pt. FL13,
�7.3; 17, cephalon, R 64849, from Pt. TS9, �5.3; 18, pygidium, R 64850, from Pt. TS9, �6.2; 19, cephalon, R 64851, from Pt. TS9, �8.4; 20,
cephalon, R 64852, from Pt. TS9, �7.1. 21, Corrugatagnostus sp., cephalon, R 64853, from Pt. FL5, �10.6. 22, Homagnostoides ferralsensis,
cephalon, R 64854, from Pt. PV72, �6.9. 23–25, Corrugatagnostus coulobresensis n. sp., pygidia; 23, R 64855a, from Pt. CS58, �10; 24, R
64856, from Pt. CS59, �9.2; 25, R 64856, latex mold of pygidium, from Pt. CS59, �9.6. 26, Corrugatagnostus sp., pygidium, R 64857, from Pt.
CM13, �8.5. 27, 28, Leiagnostus sp.; 27, cephalon, R 64858, from Pt. TS8, �14; 28, fragmentary pygidium, R 64859, from Pt. TS9, �14.6. 29–
31, Corrugatagnostus coulobresensis n. sp.; 29, pygidium, R 64860, from Pt. CS58, �11; 30, cephalon, R 64863 (holoytpe), from Pt. CS59,
�11.4; 31, cephalon, R 64861, from Pt. RQ29, �10.1. 32, Leiagnostus miqueli Sdzuy, 1958, pygidium, R 64862, from Pt. SJM1, �8.4.

(lower part), lower Arenigian (Apatokephalus incisus Zone); Lan-
deyran Valley: Pont supérieur (Pt. SNL2) and Roquebrun cross
(Pt. SNL4); Foulon sources (Pt. CS34).

Measurements.⎯Holaspides (in mm): Lc: 0.9–3.5; Wc: 1.05–
3.9; Lg: 0.55–2.2; Lp: 1.4–3.5; Wp: 1.6–3.7; La: 0.85–2.25.

Discussion.⎯Howell (1935) originally described Geragnostus
boutouryensis, Leiagnostus foulonensis, G. languidus, and G.
manifestus from the ‘‘Calymene shales’’ of Foulon and Boutoury,
as well as G. occitanus from the Arenig shales of Barroubio and
the vicinities of Saint–Chinian. Subsequently, Dean (1966) indi-
cated that the agnostoids of these areas come from a single set of
strata (‘‘Couches du Landeyran inférieures’’) and described in
great detail further collections of the Landeyran Valley–Le Foulon
district. He assigned most of that material to a single variable
species: Geragnostus occitanus, regarding G. boutouryensis, L.
foulonensis, and G. languidus as its subjective synonyms (see also
Pillet in Capéra et al., 1978; Bérard, 1986). However, we consider
that the holotype of G. occitanus (Howell, 1935, pl. 23, fig. 4)
clearly differs from G. occitanus s. Dean (1966) in having a par-
allel-sided, anteriorly truncated glabella, deeper axial furrows, and
slightly larger basal lobes. Therefore, Geragnostus boutouryensis
is revalidated here (and G. occitanus is redescribed below).

The paratypes of Geragnostus occitanus Howell, 1935 (pl. 23,
fig. 5) are included herein in the synonymy list of G. boutour-
yensis, as well as many specimens from Landeyran and Saint–
Chinian originally assigned to G. occitanus [partim] by Pillet (in
Capéra et al., 1978, pl. 5, figs. 5–7, 10, 14; pl. 7, fig. 9 only). In
addition, because the diagnostic characters of G. manifestus How-
ell, 1935 (p. 238, pl. 23, figs. 24, 25) (e.g., wide pygidial border
lacking spines) correspond with those of G. boutouryensis, we
remove G. manifestus from the synonymy list of Geragnostus
mediterraneus Howell (vs. Dean, 1966, p. 277; Pillet in Capéra
et al., 1978, p. 79).

As originally stated by Dean (1966), the degree of effacement
of G. boutouryensis is highly variable. The species includes spec-
imens with their dorsal furrows and axial tubercles relatively dis-
tinct (e.g., Fig. 4.9), partially effaced (e.g., Fig. 4.10), highly ef-
faced (e.g., Fig. 4.20), or almost completely effaced (latex replicas
of external molds, Fig. 4.19, 4.21, 4.22) (compare also Dean,
1966, pl. 1, figs. 1–12; pl. 2, figs. 1–3; Pillet in Capéra et. al.,
1978, pl. 5, figs. 5–7, 10, 14; pl. 7, fig. 9). The presence of gra-
dations between individuals in which M3 is partly effaced, and
others in which the exoskeleton is distinctly smooth, indicates
close affinities with both Geragnostella and Neptunagnostella
(�Geragnostus).

As in many other agnostoid species, the intraspecific variability
of G. boutouryensis also involves the posteroaxis, which is either
ogival (e.g., Figs. 4.8, 4.9, 4.17, 5.3) or semielliptical (e.g., Fig.
4.11, 4.18). Although most of the examined specimens lack a
terminal node on M3, one paratype of Geragnostus languidus
Howell, 1935 (p. 237, pl. 23, fig. 20), as well as the individuals
illustrated in Figure 4.12 and 4.17, seem to show faint traces of
such a character. This feature may be affected by the mode of
preservation, and may be of limited systematic value.

The intraspecific variation of the species is partially attributed
to ontogenetic development. The morphology of the meraspides
differs from that of the adults in having the anterior half of the
glabella more effaced than the posterior part, deep pygidial axial
furrows, a rather convex pygidial axis, and a narrow (tr.) poster-
oaxis (Fig. 4.1–4.3). However, greater effacement seems to be
restricted to the external surface of large holaspides (Fig. 4.19,
4.21, 4.22).

Geragnostus boutouryensis can be differentiated from most
other species of Geragnostus by its great degree of intraspecific
variability in effacement. Whereas it includes partially effaced to
smooth specimens, the effacement of many closely comparable
forms only affects the pygidial posterior lobe. Geragnostus wi-
mani Tjernvik, 1956, from the early Arenigian of Sweden (text-
fig. 27d, pl. 1, figs. 11, 12; Ahlberg, 1992, fig. 9a–q), also differs
from G. boutouryensis in having a pygidial M1 slightly shorter
(exsag.) than M2; whereas G. lycaonicus Dean, 1971 (pl. 1, figs.
1, 3, 5, 7, 8), from the early Arenigian of Turkey, seems to have
a longer posteroaxis and a slightly narrower (sag.) pygidial border.
Unfortunately the latter species was erected on the basis of scarce
material, which precludes understanding of its intraspecific vari-
ation.

Geragnostus fenhsiangensis Lu, 1975, from the late Arenigian
of South China (pl. 1, figs. 9, 10; Zhou et al., 1977, pl. 36, figs.
14, 15), is distinguished from G. boutouryensis by having a nar-
rower pygidial axis.

The variable species Geragnostus tullbergi (Novák, 1883),
from the late Arenigian–Llanvirnian of Bohemia, Sweden, Tur-
key, and possibly Spain (e.g., Pek, 1977, text-fig. 4, pl. 2, figs.
1–4; pl. 3, figs. 1, 2, 4, 6; pl. 4, fig. 4; pl. 8, figs. 5, 6; pl. 9, fig.
4; pl. 10, figs. 1, 2; Ahlberg, 1989b, pl. 61, figs. 1–15; pl. 62,
figs. 1–3; 1992, fig. 10h–j), also resembles G. boutouryensis. Al-
though the Bohemian material has a relatively long posteroaxis
and a slightly constricted pygidial acrolobe, the Swedish speci-
mens are most similar to G. boutouryensis by showing M3 only
slightly longer than M1 � M2 and the pleural fields unconstricted;
however, they differ in having weakly developed border furrows,
a gently convex pygidial border, and with effacement restricted
to the posterior pygidial axial lobe.

GERAGNOSTUS OCCITANUS Howell, 1935
Figure 5.6, 5.11, 5.12

Geragnostus occitanus HOWELL, 1935, p. 231 [partim], pl. 23, fig. 4
(only); DEAN, 1966 [partim], pl. 2, fig. 7 (only).

Geragnostus mediterraneus HOWELL. DEAN, 1966, p. 277–279, pl. 2, figs.
5, 6, 8; BÉRARD, 1986 [partim], pl. 1, fig. 4 (only).

Diagnosis.⎯A species of Geragnostus with an elongate, par-
allel-sided, anteriorly subquadrate glabella; glabellar median node
faint, F3 indistinct; pygidial axis constricted at M2, carrying a
conspicuous central tubercle; posteroaxis broadly rounded at the
posterior end; border furrows wide and shallow; pygidial border
with well-developed posterolateral spines.
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Description.⎯Cephalon moderately convex, subcircular in out-
line, slightly wider than long, highest at the median glabellar
node. Glabella convex, elongate, parallel-sided, faintly constricted
at midlength, anteriorly subquadrate, surrounded by well-defined
axial furrows, occupying about 65% of the cephalic length (sag.)
and 35% of the maximum cephalic width; median node very del-
icate, situated near the glabellar midpoint; F3 indistinct; rear mar-
gin of the glabella rounded. Basal lobes entire, subtriangular, wid-
er than long, and connected medially. Basal furrows distinct.
Acrolobe unconstricted and genae smooth; preglabellar field
slightly shorter (sag.) than the width (tr.) of the posterior part of
the genae. Cephalic border gently convex and moderately wide,
becoming narrower posterolaterally, separated from the genae by
a wide, shallow border furrow. Genal angles pointed, without
spines.

Pygidium moderately convex, subcircular, wider than long.
Axis convex, distinctly trilobed, constricted at M2, and broadly
rounded at the posterior end, well defined by deep axial furrows;
it is about 75% as wide as long, and occupies about 70% of the
total pygidial length. M1 wider (tr.) and subequal to slightly short-
er (exsag.) than M2, divided into two trapezoidal lateral lobes and
a central ridge; M2 laterally constricted, carrying a conspicuous
central tubercle that contacts M3 and constitutes the highest point
of the pygidium; F1 and F2 shallow but distinct; central part of
F1 effaced, F2 transverse; posteroaxis subcircular, 110%–130%
longer (sag.) than M1 � M2, rounded at posterior end, without
terminal node. Acrolobe unconstricted and pleural fields smooth,
narrower behind the axis. Border furrow wide and shallow. Py-
gidial border narrow and convex, widest posterolaterally, carrying
a pair of strong posterolateral spines. Anterior border narrow
(exsag.) and convex, separated from the pleural fields by a distinct
border furrow.

Material examined.⎯One cephalon (external mold, also illus-
trated in Dean, 1966, pl. 2, fig. 7) and two pygidia (R 64839,
64844) from the Landeyran Formation (lower part), lower Aren-
igian (Apatokephalus incisus Zone); Landeyran Valley: Pont su-
périeur (Pt. SNL2).

Measurements (in mm).⎯Lp: 1.8–2.3; Wp: 2.5–2.9; La: 1.15–
1.5.

Discussion.⎯Geragnostus occitanus was originally described
by Howell (1935) on the basis of three cephala (holotype H43,
paratypes H44, H45) from Barroubio and near Saint–Chinian
(lower Arenigian; Dean, 1966). Nevertheless, these specimens do
not seem to be conspecific. The holotype (Howell, 1935, pl. 23,
fig. 4) has a long, well-defined, subparallel-sided glabella, where-
as the paratype material (Howell, 1935, pl. 23, fig. 5) is charac-
terized by having a tapered glabella, which is surrounded by shal-
low axial furrows, and a medial node situated anterior to the
glabellar midpoint. Thus, the latter has been reassigned here to
G. boutouryensis (see above).

Dean (1966) determined further agnostid specimens from the
Landeyran Formation of the Landeyran Valley–Le Foulon as ‘‘G.
occitanus’’ (abundant) and ‘‘G. mediterraneus’’ (one pygidium).
Most of the specimens assigned to G. occitanus by Dean (1966)
are treated here as G. boutouryensis (see above), except one ce-
phalon (Dean, 1966, pl. 2, fig. 7; reillustrated here in Fig. 5.12)
that closely resembles the holotype of G. occitanus. A single py-
gidium referred by Dean (1966, pl. 2, figs. 5, 6, 8) to G. medi-
terraneus was recorded in association with that cephalon and is
probably conspecific with it, as are two additional pygidia de-
scribed here.

The subcylindrical outline of the glabella is one of the key
diagnostic features of G. occitanus. In that respect, this species is
most similar to G. crassus, from the late Tremadocian of Sweden
(Tjernvik, 1956, pl. 1, fig. 8; Ahlberg, 1992, fig. 7a–r) and the
Montagne Noire (this paper), but the former differs in having a

narrower (tr.) pygidial axis and a more-developed axial ridge. The
pygidium of G. splendens, from the Arenigian of Bohemia (e.g.,
Pek, 1977, pl. 1, fig. 8), Sweden (Ahlberg, 1992, figs. 10k–o, 11a–
i), and France, agrees closely in all characters with G. occitanus;
however, the cephalon of the latter can be differentiated by the
subquadrate shape of the anteroglabella.

Geragnostus occitanus further differs from G. lepidus Tjernvik,
1956, from the early Arenigian of Sweden (pl. 1, figs. 9, 10;
Ahlberg, 1992, fig. 10a–f), mainly in having a longer, subcylindr-
ical glabella, a more elongated pygidial axis, a constricted M2,
stronger posterolateral spines, and a better-developed pygidial
border furrow.

Genus TRINODUS M’Coy, 1846
Type species.⎯Trinodus agnostiformis M’Coy, 1846, from the

Caradocian of Ireland (by monotypy).
Discussion.⎯Trinodus includes nonscrobiculate metagnostids

with a Geragnostus-type cephalon and a short pygidial axis in
which M3 is distinctly shorter than M1 � M2 (see Fortey, 1980;
Ahlberg, 1989a, 1992). Recently, Owen and Parkes (2000) re-
vised the type species T. agnostiformis and demonstrated that Ar-
throrhachis Hawle and Corda, 1847 is a junior subjective syno-
nym of Trinodus.

TRINODUS CORPULENTUS Howell, 1935
Figure 5.4, 5.5, 5.7–5.10, 5.13, 5.14

Trinodus corpulentus HOWELL, 1935, p. 234–235, pl. 23, fig. 14; PILLET

iN CAPÉRA, COURTESSOLE, AND PILLET, 1978, p. 85 [partim], pl. 6, fig.
6 (only).

Trinodus chinianensis HOWELL, 1935, p. 234 [partim], pl. 23, fig. 13
(only); PILLET iN CAPÉRA, COURTESSOLE, AND PILLET, 1978, p. 85
[partim], pl. 6, figs. 3, 15 (only).

Trinodus abruptus HOWELL, 1935, p. 235, pl. 23, fig. 15; PILLET iN CAP-
ÉRA, COURTESSOLE, AND PILLET, 1978, p. 84, pl. 6, figs. 4, 5.

Diagnosis.⎯A species of Trinodus with a short, subparallel-
sided to gently tapered forward glabella, broadly rounded to trun-
cated anteriorly; genae slightly expanded (sag.) in front of gla-
bella; pygidial axis tapered backward, broadly pointed to
subrounded at the posterior end, carrying a weak median tubercle;
transverse furrows (F1 and F2) faint in small specimens and high-
ly effaced in large holaspides; pygidial border moderately well
developed; posterolateral spines vestigial or absent.

Description.⎯Cephalon moderately convex, subcircular in out-
line, subequal in length and width. Glabella short, barely rising
above level of genae, subparallel-sided to gently tapered forward,
faintly constricted at midlength, broadly rounded to truncated an-
teriorly, well defined by narrow axial furrows, occupying 52%–
54% of the cephalic length and about 50% of the maximum ce-
phalic width; median node very delicate, situated at about or
slightly anterior to the glabellar midpoint; F3 faint, only visible
in well-preserved specimens; it is V-shaped, projects strongly for-
ward, with its lateral portions in contact with the anterolateral
corners of the glabella; rear margin of the glabella obtusely an-
gulate. Basal lobes entire, subtriangular, much wider than long,
connected medially. Acrolobe unconstricted and genae smooth,
confluent, rounded anteriorly, expanded (sag.), and weakly con-
vex in front of glabella, most steeply sloping laterally. Cephalic
border gently convex and poorly developed (sag.), becoming nar-
rower posterolaterally, separated from the genae by a shallow and
narrow border furrow. Posterior border convex (exsag.) and genal
angles pointed, without spines.

Pygidium convex, subcircular in outline, subequal in length and
width. Axis very short, convex, trilobed, tapered backward,
broadly pointed to subrounded posteriorly, occupying 45%–50%
of the total pygidial length; transverse furrows (F1 and F2) faint
in small holaspides and highly effaced in large specimens; M1
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divided into two trapezoidal lateral lobes and a low central ridge,
occupying about 40%–50% of the maximum pygidial width; M2
with a weak median tubercle that constitutes the highest point of
the pygidium; M3 shorter than M1 � M2 combined, with a del-
icate terminal node. Acrolobe unconstricted and pleural fields
convex, smooth, confluent, wider, and slightly inflated behind the
axis. Border furrow shallow and border gently convex, moderate-
ly well developed; sagittally, border and border furrow represents
about 10% of the pygidial length; posterolateral spines vestigial
or absent. Anterior border narrow and convex (exsag.), delimited
by a distinct anterior border furrow. Articulating half-ring narrow
(sag.), separated from the axis by a tranverse, deep-ring furrow.

Material examined.⎯Seven cephala and eight pygidia (R
64837, 64838, 64840–64843, 64845, 64846; VOMN 341, 1503,
2457, 3355, 3558) from the Saint–Chinian and La Maurerie (low-
er part) Formations, upper Tremadocian [Euloma filacovi and Tai-
hungshania miqueli zones (Asaphelina barroisi berardi � Tai-
hungshania miqueli Subzone)]; north of Trausse–Minervois: north
of Fédou (Pt. TS9), southwest of Prades-sur-Vernazobre (Pts.
PV63, PV64, PV69), and Grunasse Valley (Pt. PV60); north of
Prades-sur-Vernazobre: Pech Tavernier (Pt. PV72); northwest of
Combejean: Pech de Cessenon (Pt. PR70); west of Caunes–Mi-
nervois: Lavandières stream, r.g. (Pt. CM14); west of Félines–
Minervois: southwest of Brama (Pt. FL11).

Measurements (in mm).⎯Lc: 1.1–2.9; Wc: 1.1–2.9; Lg: 0.6–
1.5; Lp: 1.5–3.0; Wp: 1.6–3.1; La: 0.7–1.5.

Discussion.⎯Trinodus corpulentus exhibits certain variability
with respect to the glabellar shape. The axial furrows are subpar-
allel to slightly convergent forward, and the preglabellar furrow
ranges from broadly rounded to straight. Other variations within
the species are related to ontogenetic development. Small speci-
mens are more convex than large holaspides and also differ in
having a pygidium with a narrower axis, more discernible F1 and
F2, a larger median tubercle, and a posteriorly pointed M3.

Fortey and Owens (1987, p. 115) suggested that Trinodus
abruptus, T. chinianensis, and T. corpulentus from the Saint–Chi-
nian area may be variants of a single species. The pygidia de-
scribed above are indistinguishable from Trinodus corpulentus,
which was originally based on a tiny specimen showing a strong
convexity and a short axis (Howell, 1935, pl. 23, fig. 14; see also
Pillet in Capéra et al., 1978, pl. 6, fig. 6 only). Besides, the as-
sociated cephala essentially agree with the diagnosis of Trinodus
abruptus, originally based on two cephala having a relatively
short glabella and a narrow border (Howell, 1935, pl. 23, fig. 15;
see also Pillet in Capéra et al., 1978, pl. 6, figs. 4, 5). Concurring
with Fortey and Owens’s (1987) suggestion, Trinodus abruptus is
suppressed here as a subjective synonym of T. corpulentus. Since
the fragmentary paratype pygidium of Trinodus chinianensis
(Howell, 1935, pl. 23, fig. 13; see also Pillet in Capéra et al.,
1978, pl. 6, fig. 3) has a short and tapered axis, a small poster-
oaxis, and a moderately well-developed border, it is also regarded
as conspecific.

However, the type cephala (holotype and one paratype) of Tri-
nodus chinianensis (Howell, 1935, pl. 23, fig. 12; Pillet in Capéra
et al., 1978, pl. 6, figs. 1, 2) differ from T. corpulentus in having
an elongate glabella, a more convex preglabellar field, and a trans-
glabellar furrow only slightly curved forward. Until further ma-
terial is available, we treat the cephala of T. chinianensis as a
separate taxon comparable with G. crassus. In addition, two spec-
imens originally regarded by Pillet (in Capéra et al., 1978, pl. 7,
figs. 10, 19) as pygidia of T. corpulentus? and T. chinianensis are
reinterpreted here as cephala of G. crassus (see above, G. cras-
sus).

Trinodus fedouensis Pillet in Capéra et al., 1978 (pl. 6, fig. 10)
was erected based on a single cephalon characterized by a short
and narrow glabella. It represents a Trinodus species (Nielsen,

1997) that may be either closely allied to or conspecific with T.
corpulentus.

Trinodus corpulentus is very similar to T. elliptifrons (Tjernvik,
1956), from the Arenigian (Megistaspis planilimbata Zone) of
Sweden (pl. 1, figs. 16, 17, text-fig. 28; Ahlberg, 1992, fig. 16j–
t); however, the former differs in having a considerably narrower
pygidial border. Trinodus corpulentus is distinguished from other
species of the genus by the presence of a proportionately shorter
glabella. Though this taxon was previously assigned to the whole
Taihungshania miqueli Zone (Capéra et al., 1978), it is only re-
corded herein from the Euloma filacovi Zone and the Asaphelina
barroisi berardi � T. miqueli Subzone.

Genus HOMAGNOSTOIDES Kobayashi, 1939
Type species.⎯Agnostus ferralsensis Munier-Chalmas and Ber-

geron in Bergeron, 1889, from the upper Tremadocian of southern
France (by original designation).

HOMAGNOSTOIDES FERRALSENSIS (Munier-Chalmas and
Bergeron in Bergeron, 1889)

Figure 5.15–5.20, 5.22

Agnostus ferralsensis MUNIER-CHALMAS AND BERGERON iN BERGERON,
1889, p. 342–343, pl. 4, figs. 8, 9; THORAL, 1935, p. 214.

Homagnostoides ferralsensis (MUNIER-CHALMAS AND BERGERON). KO-
BAYASHI, 1939, p. 178–179, text-fig. 1; PILLET iN CAPÉRA, COURTES-
SOLE, AND PILLET, 1978, p. 82–83, pl. 5, fig. 16 (inverted cephalon);
pl. 7, figs. 11, 15; SHERGOLD AND LAURIE iN WHITTINGTON, CHANG,
DEAN, FORTEY, JELL, LAURIE, PALMER, REPINA, RUSHTON, AND SHER-
GOLD, 1997, p. 376–377, fig. 237a–d.

Diagnosis.⎯Exoskeleton large; glabella very long, slightly
constricted at midlength, broadly rounded to truncated anteriorly,
with a delicate, elongate median node, and very faint lateral fur-
rows; basal lobes large; pygidial axis constricted at M2 and lat-
erally expanded at M3, truncated at the posterior end, with a
prominent axial ridge along M1 and M2, and faint indications of
an intranotular axis; border furrows relatively wide (sag.); pygid-
ial border with well-developed posterolateral spines.

Description.⎯Cephalon very large, convex, subelliptical to su-
bquadrate in outline, slightly longer than wide. Glabella long,
nearly parallel-sided, moderately convex, constricted at F2 and
F3, broadly rounded to truncated anteriorly, well defined by deep
axial furrows, occupying about 70%–75% of the total cephalic
length and 50% of the maximum cephalic width; median node
very delicate, elongate, situated anterior to the glabellar midpoint;
F2 and F3 weakly developed, transverse; additional anterior fur-
row very shallow (only visible in well-preserved specimens) sit-
uated immediately in front of the glabellar node, with its lateral
portions strongly curved forward and outward; rear margin of the
glabella obtusely angulate. Basal lobes large, entire, subtriangular,
as long as wide, defined by very narrow basal furrows. Genae
convex, smooth, confluent, of uniform width. Border convex, nar-
row, becoming narrower posterolaterally. Border furrow conspic-
uous, wider anterolaterally, and becoming narrower posterolater-
ally. Sagittally, border � border furrow occupies about 10% of
the cephalic length. Posterior border convex (exsag.), well defined
by a deep and narrow posterior border furrow. Genal angles point-
ed, lacking spines.

Pygidium very large, convex, subcircular to subquadrate in out-
line, slightly wider than long. Axis large, moderately convex, dis-
tinctly trilobed, constricted at M2 and laterally expanded at M3,
truncated at the posterior end, well defined by deep axial furrows,
occupying about 60%–65% of the total pygidial length. M1 wider
(tr.) and slightly shorter (exsag.) than M2, divided into two trap-
ezoidal lateral lobes and a central ridge; M2 laterally constricted,
carrying a conspicuous central tubercle that does not encroach
over M3; F1 distinct, directed inward and slightly forward from
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the axial furrow, and then curved strongly forward adaxially; F2
distinct, transverse, slightly curved backward; M3 proportionately
large, longer than M1 � M2, subtrapezoidal, laterally expanded,
with the posterior margin slightly curved forward, with faint in-
dications of an intranotular axis. Acrolobe slightly constricted.
Pleural fields convex, smooth, confluent, inflated behind the axis.
Border furrow wide and relatively deep, wider posterolaterally.
Border wide and convex, wider posterolaterally, becoming nar-
rower anterolaterally, with a pair of conspicuous posterolateral
spines. Anterior border narrow (exsag.) and convex, separated
from the pleural fields by a narrow and deep border furrow. Ring
furrow distinct, curved backward.

Material examined.⎯Sixteen cephala and 14 pygidia (R
64847–64852, 64854; VOMN 232, 241, 276, 312, 609, 829,
1283, 1385, 2103, 2082, 2237, 2308, 2715, 2716, 2769, 3115,
3463, 3464, 3542, 3559, 3563, 3564) from the Saint–Chinian For-
mation, upper Tremadocian (Euloma filacovi Zone); north of
Trausse–Minervois: north of Fédou (Pt. TS9); north of Prades-
sur-Vernazobre: Pech Tavernier (Pt. PV72); north of Félines–Mi-
nervois: Les Rocs de Sayrols (Pts. FL2, FL13); northwest of Fé-
lines–Minervois: Merlaux Valley (Pts. FL3, FL5, FL18, FL21,
FL27); north of Félines–Minervois: Abéouradou road (Pt. FL26);
east of Caunes–Minervois: le Plô de Sicard (Pt. CM18); west of
Félines–Minervois: southwest of Brama (Pt. FL11).

Measurements (in mm).⎯Lc: 2.5–5.3; Wc: 2.5–5.1; Lg: 1.7–
3.7; Lp: 2.1–3.3; Wp: 2.3–3.5; La: 1.2–2.0.

Discussion.⎯Homagnostoides ferralsensis was originally de-
scribed on the basis of one cephalon and two pygidia from south-
ern France (Bergeron, 1889). Subsequently, Pillet (in Capéra et
al., 1978) illustrated three additional specimens from Félines–Mi-
nervois and Le Merlaux; and Shergold and Laurie in Whittington
et al. (1997) illustrated one cephalon and one pygidium in the
revised version of the Treatise on Invertebrate Paleontology. Ac-
cording to the description provided above, this singular metag-
nostid species is characterized by having a cephalon with a long
glabella, which is slightly constricted at midlength, an elongate
axial node, faint glabellar furrows, and large basal lobes; and a
pygidium with a strongly constricted M2, a conspicuous axial
ridge, a subtrapezoidal M3 with its posterior margin curved for-
ward, and faint indications of an intranotular axis. In addition, the
border furrows are wide and the pleural fields are tumid behind
the axis.

Some internal molds of H. ferralsensis show a faint anterior
glabellar furrow, which has its lateral portions curved forward
and outward. A similar feature is described in Corrugatagnostus
coulobresensis n. sp. (see below). Based on the interpretations of
the glabellar structure in metagnostid genera (see Whittington,
1965; Fortey, 1980; Shergold et al., 1990), this furrow represents
a deepening along the anterior margin of the 6P glabellar muscle
impression, and therefore is considered to be homologous with
the anterior glabellar furrow (F3) in Geragnostus and Trinodus.
In addition, H. ferralsensis and C. coulobresensis show a chev-
ronate incision along the posterior margin of the 6P glabellar mus-
cle scar, which is also referred to as F3 in formal descriptions of
Corrugatagnostus and allied genera. Further comparative studies
may prove that the forward-curving anterior glabellar furrow in
metagnostids should be termed F4 rather than F3.

Variations in the expression of the glabellar furrows, the gla-
bellar node, and the intranotular axis are attributed to varying
states of preservation. In some cases, the internal molds can re-
flect the pattern of muscle scars on the glabella (Fig. 5.17). A
specimen regarded by Pillet (in Capéra et al., 1978, pl. 5, fig. 16)
as a pygidium of H. ferralsensis? exhibits a modest axial node,
transverse F2 and F3, and indications of a forward- and outward-
curving anterior furrow and, therefore, is reconsidered here as a
cephalon of the species.

Homagnostoides closely resembles Chatkalagnostus (Hajrulli-
na and Abdullaev in Abdullaev and Khaletskaya, 1970) in having
a broad and medially constricted glabella, a large anteroglabella,
an elongated glabellar node, a constricted pygidial M2, a trans-
verse posteroaxis with posterior mesial invagination, and a pos-
terolaterally wider pygidial border. Chakalagnostus frici (Holub,
1908) from the? Arenigian–Llanvirnian of Bohemia and Sweden
(e.g., Pek, 1977, pl. 1, fig. 6; pl. 2, figs. 5–8; Ahlberg, 1989b,
text-fig. 4a–c) shows, in addition, faint indications of a V-shaped
anterior glabellar furrow and an intranotular axis. However, the
glabella of Chakalagnostus is distinguished by its deep F2 and
F3 furrows and its chevronate F2.

Anglagnostus? pradesensis Pillet in Capéra, Courtessole, and
Pillet (1978: p. 84, pl. 5, fig. 9, text-fig. 5i), based on a single
cephalon from the Lower Ordovician (T. miqueli acme Subzone)
of the Montagne Noire, is quite similar to Homagnostoides fer-
ralsensis, but differs in having a chevronate F3. As suggested by
Nielsen (1997, p. 480), the former could belong to Dividuagnos-
tus.

Genus CORRUGATAGNOSTUS Kobayashi, 1939
Type species.⎯Agnostus morea Salter, 1864, from the Llanvir-

nian of Bohemia (by original designation).
Discussion.⎯This taxon is usually but not always scrobiculate,

and typically shows a chevronate glabellar F3 and a chevronate
to straight glabellar F2, which is partially effaced in some species.
We follow the diagnosis proposed by Zhou (1987), Shergold et
al. (1990), and Nielsen (1997), who consider the nonscrobiculate
genus Segmentagnostus Pek, 1977 as a junior synonym of Cor-
rugatagnostus.

CORRUGATAGNOSTUS COULOBRESENSIS new species
Figure 5.23–5.25, 5.29–5.31

Diagnosis.⎯Corrugatagnostus species without scrobicules;
glabellar F3 faint, slightly chevronate; F2 more effaced than F3,
slightly chevronate to transverse; anteroglabella with a weak ad-
ditional furrow, which is represented by a pair of forward- and
outward-curving lines; genae with indications of a median pre-
glabellar furrow; pygidial axis tumid, with a wide axial ridge, and
a semiovate to ogival posteroaxis.

Description.⎯Cephalon moderately convex, subquadrate in
outline, subequal in length and width. Glabella moderately con-
vex, large, slightly raised above level of genae, subparallel-sided
to gently tapered forward, slightly constricted at F2 and F3,
broadly pointed anteriorly, well defined by axial furrows that are
partially effaced anteriorly, occupying about 68% of the cephalic
length and 45% of the maximum cephalic width; median node
distinct, elongate, slightly anterior to the glabellar midpoint, more
conspicuous anteriorly; F3 faint, slightly chevronate, extended
from axial furrows to glabellar node; F2 more effaced than F3,
slightly chevronate to transverse; anteroglabella with a weak ad-
ditional furrow, which is represented by a pair of forward- and
outward-curving lines; glabellar culmination obtusely angulate.
Basal lobes entire, subtriangular, wider than long, connected me-
dially. Acrolobe unconstricted. Genae convex, smooth, rounded
anteriorly, of uniform width, most steeply sloping posterolaterally,
confluent or imperfectly separated by an extremely faint median
preglabellar furrow. Cephalic border narrow, gently convex, be-
coming narrower posterolaterally; border furrow shallow, wider
anterolaterally; sagittally, border � border furrow occupies about
10% of the cephalic length. Posterior border convex (exsag.), sep-
arated from the genae by a distinct border furrow; genal angles
pointed.

Pygidium subquadrate in outline, subequal in length and width.
Axis convex, strongly raised above pleural fields, trilobed, pro-
portionately short, slightly tapered backward, rounded to broadly
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pointed posteriorly, well defined by distinct axial furrows, occu-
pying 50%–55% of the total pygidial length; axial ridge well de-
veloped, extending from the articulating margin to the anterior
portion of M3; M1 with two trapezoidal lateral lobes, occupying
about 45% of the maximum pygidial width; F1 narrow, curved
forward; M2 slightly narrower than M1, separated from M3 by a
narrow, transverse F2; posteroaxis semiovate to ogival, occupying
50%–55% of the total length of the axis, with a delicate terminal
node. Pleural fields moderately convex, smooth, confluent, wider
behind the axis. Border gently convex, widest posterolaterally,
separated from the pleural fields by a nondeliquiate border furrow,
becoming narrower anteriorly toward the anterolateral corners,
carrying a pair of posterolateral spines; sagittally, border and bor-
der furrow represent about 15% of the pygidial length. Anterior
border narrow and convex (exsag.), delimited by a shallow an-
terior border furrow. Articulating half-ring wide (sag.) and con-
vex; ring furrow deep, slightly curved backward.

Etymology.⎯Derived from Coulobres, a hill close to Cessenon
(Hérault, southern France).

Types.⎯Two cephala (holotype R 64863, 64861) and four py-
gidia (R 64855a–b, 64856, 64860).

Occurrence.⎯La Maurerie Formation (Setso–Shale Member),
Arenigian (Taihungshania shui landeyranensis Zone); southwest
of Lugné: Coulobres (Pts. CS58, CS59); south of Roquebrun: Set-
so ravine (Pt. RQ29).

Measurements (in mm).⎯Holotype, cephalon R 64863: Lc: 2.1;
Wc: 2.2; Lg: 1.4. Paratypes: cephalon R 64861: Lc: 2.1; Wc: 2.1;
Lg: 1.4. Pygidium R 64856: Lp: 2.5; Wp: 2.6; La: 1.3. Pygidium
R 64855a: Lp: 2.2; Wp: 2.2; La: 1.15. Pygidium R 64855b: Lp:
2.5; Wp: 2.6; La: 1.37. Pygidium R 64860: Lp: 1.9; Wp: 1.9; La:
1.05.

Discussion.⎯Agnostoids from the Taihungshania shui lan-
deyranensis Zone are reported here for the first time. The material
is characterized by having slightly chevronate glabellar F2 and
F3, an elongate glabellar node, and a short pygidial axis, and
therefore is assigned to Corrugatagnostus (Fortey, 1980; Zhou,
1987; Shergold et al., 1990; Nielsen, 1997). It clearly differs from
the type species C. morea, from the Arenigian–Llanvirnian of
Great Britain, Belgium, and Bohemia (e.g., Pek, 1977, pl. 5, figs.
6–8; pl. 6, figs. 1–7; pl. 9, fig. 1; text-figs. 2, 8), in lacking scrob-
icules. Among the nonscrobiculate representatives of the genus,
Corrugatagnostus coulobresensis is most similar to C. stubble-
fieldi Rushton and Hughes, 1981, from the Llanvirnian of England
(pl. 1, figs. 1–6), mainly in sharing a partially effaced F2 and
faint indications of an additional V-shaped furrow on the anter-
oglabella. However, the French species differs in its more trans-
verse F3 and semiovate to ogival posteroaxis.

Corrugatagnostus coulobresensis differs from C. scoltonensis
(Whittard, 1966) s. Fortey and Owens, 1987, from the early Llan-
virnian of Wales (figs. 17b–c), in having a proportionately longer
(sag.) anteroglabella and a wider (sag.) cephalic border. The ce-
phalon of C. caducus (Barrande, 1872), from the Llanvirnian of
Bohemia and England (e.g., Whittard, 1955, pl. 1, figs. 7, 8, text-
fig. 2a; Pek, 1977, pl. 1, fig. 7), is distinguished from C. coulo-
bresensis by its more developed border furrow; whereas Corru-
gatagnostus jiangshanensis Lu, 1964, from the Late Ordovician
of China (e.g., see Zhou, 1987, fig. 6), shows a subrectangular
posteroaxis and an exceptional variability with respect to the de-
gree of scrobicular expression.

CORRUGATAGNOSTUS sp.
Figure 5.21, 5.26

Description.⎯Cephalon convex, subelliptical in outline. Gla-
bella large, moderately convex, slightly tapered forward, con-
stricted at F3, rounded anteriorly, well defined by deep axial fur-
rows; median node distinct, elongate, slightly anterior to glabellar

midpoint; F3 narrow, chevronate, immediately in front of glabel-
lar node; F2 transverse, weakly impressed adjacent to axial fur-
rows; glabellar culmination obtusely angulate. Basal lobes large,
entire, subtriangular, twice as wide (tr.) as long (exsag.), defined
by very narrow basal furrows. Genae convex, smooth, confluent;
preglabellar field slightly shorter (sag.) than the width (tr.) of the
posterior part of the genae. Border and border furrow imperfectly
preserved.

Pygidium convex, subelliptical in dorsal view, as long as wide.
Axis moderately convex, trilobed, tapered backward, constricted
at F2, rounded posteriorly, outlined by deep axial furrows, oc-
cupying about 65% of the total pygidial length; M1 divided into
two trapezoidal lateral lobes and a central ridge, occupying about
55% of the maximum pygidial width; M2 narrower (tr.) and
slightly longer (exsag.) than M1, carrying a median tubercule
(damaged); F1 and F2 narrow and shallow, F1 directed inward
and slightly forward from the axial furrow, F2 transverse and
curved slightly backward; M3 semiovate, slightly longer (sag.)
than M1 � M2, lacking a terminal node. Pleural fields convex,
smooth, confluent, slightly wider behind the axis. Border convex,
slightly wider posterolaterally, with spines (weakly preserved),
separated from the pleural fields by a well-developed border fur-
row.

Material examined.⎯One fragmentary cephalon and one py-
gidium (R 64853, 64857) from the Saint–Chinian and La Maur-
erie (lower part) Formations [Euloma filacovi and Taihungshania
miqueli zones (Asaphelina barroisi berardi � Taihungshania mi-
queli Subzone)]; northwest of Félines–Minervois: Merlaux Valley
(Pt. FL5); west of Caunes–Minervois, Ourdivieille Valley, r.g. (Pt.
CM13).

Measurements (in mm).⎯Lg: 2.2; Lp: 3.4; Wp: 3.6; La: 2.1.
Discussion.⎯The material is referred to Corrugatagnostus on

the basis of the chevronate F3 and vestigial F2. It mostly resem-
bles Corrugatagnostus? sp., from the late Tremadocian of Fa-
matina (Argentina) (Tortello and Esteban, 1995, fig. 3), in having
a glabella very similar in outline, an elongate glabellar node, and
a transverse F2, which lies very close to F3. However, the French
morphotype differs in its slightly shorter, tapering posteroaxis.

?Family AGNOSTIDAE M’Coy, 1849
Genus LEIAGNOSTUS Jaekel, 1909

Type species.⎯Leiagnostus erraticus Jaekel, 1909, from Or-
dovician erratic boulders (?Arenigian–Llanvirnian) of northern
Germany (by original designation) (see Ahlberg, 1988a).

Discussion.⎯Leiagnostus is characterized by the extreme ef-
facement of the dorsal furrows and probably represents a poly-
phyletic taxon. Ahlberg (1988a) redescribed the type species and
revised the diagnosis of the genus, concepts that are followed
here.

LEIAGNOSTUS MIQUELI Sdzuy, 1958
Figure 5.32

Leiagnostus miqueli SDZUY, 1958, p. 260–262, pl. 1, figs. 12–15; CAP-
ÉRA, COURTESSOLE, AND PILLET, 1975, p. 360–362, pl. 4, figs. 13–18,
text-fig. 14g–h; AHLBERG, 1988a, p. 364.

Phoidagnostoides miqueli (SDZUY). PILLET iN CAPÉRA, COURTESSOLE,
AND PILLET, 1978, p. 78.

Material examined.⎯Three imperfectly preserved pygidia (R
64862; VOMN 2724, 2727) from the Val d’Homs and La Gardie
Formations (uppermost parts), lower Tremadocian (Proteuloma
geinitzi Zone); north of Saint–Jean de Minervois, Charrette path
(Pt. SJM1).

Measurements (in mm).⎯Lp: 1.9–2.2.
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Discussion.⎯The pygidium illustrated in Figure 5.32 is strong-
ly, transversely distorted, superficially resembling that of cyclo-
pygoidea. Despite their poor preservation, the specimens exam-
ined are referred to Leiagnostus miqueli because of the presence
of a smooth acrolobe, a well-defined pygidial border furrow, and
a proportionately wide and convex pygidial border. The type ma-
terial described by Sdzuy (1958) comes from Combes de Barrou-
bio, from strata assignable to the Proteuloma geinitzi Biozone.

LEIAGNOSTUS sp.
Figure 5.27, 5.28

Description.⎯Cephalon convex, highly effaced, subelliptical in
outline, evenly rounded anteriorly, as long as wide, lacking a bor-
der; its maximum width is slightly behind the cephalic midpoint,
whereas its highest point is close to the posterior margin; rear
margin transverse.

Pygidium convex, subelliptical in outline, subequal in length
and width, with its highest point at about one-third of the length
from the anterior margin. Acrolobe unconstricted, effaced, with
faint indications of dorsal furrows on the proximal part, and a
weak axial node at 30% of the pygidial length from the anterior
margin. Border moderately convex, narrow, becoming slightly
narrower toward the anterolateral corners, separated from the ac-
rolobe by a narrow, shallow border furrow.

Material examined.⎯One cephalon and one fragmentary py-
gidium (R 64858–64859) from the Saint–Chinian Formation, up-
per Tremadocian (Euloma filacovi Zone); north of Trausse–Mi-
nervois: north of Fédou (Pt. TS8, Pt. TS9).

Measurements (in mm).⎯Lc: 1.5; Lp: 1.5.
Discussion.⎯The material is very similar to Leiagnostus fran-

conicus, from the early Tremadocian of Germany (Sdzuy, 1955,
pl. 2, figs. 45–48, 98), Bohemia (Vanek, 1965, pl. 22, figs. 3, 4;
Pek, 1977, pl. 4, figs. 1, 2, text-figs. 1, 5), and the northern Mon-
tagne Noire (Capéra et al., 1975, pl. 2, figs. 1–3, 7, text-fig. 14e–
f; Pillet in Capéra et al., 1978, pl. 6, figs. 13, 14; pl. 7, fig. 13,
part). Nevertheless, the material described above seems to differ
in having a slightly narrower pygidial border. Since the material
collected is very scarce, it is left under open nomenclature.

OTHER MATERIAL

The collections studied also contain numerous fragmentary,
poorly preserved specimens from Saint–Jean de Minervois–Com-
bres de Barroubio [Pt. SJM3, lower part of the Saint–Chinian
Formation, Shumardia (Conophrys) pusilla Zone]. Although some
individuals are confidently assigned to Geragnostus, many others
cannot be determined because of their imperfect preservation.

Other material has been described previously from these lower
strata. Anglagnostus barroubioensis was erected by Howell (1935,
p. 233, pl. 23, fig. 11; Courtessole and Pillet, 1978, pl. 2, fig. 1;
Pillet in Capéra et al., 1978, pl. 5, fig. 1) on the basis of a dis-
torted, isolated cephalon. A pygidium tentatively assigned to this
taxon by Courtessole and Pillet (1978, pl. 2, fig. 2; Pillet in Capéra
et al., 1978, pl. 5, fig. 3) is regarded as indeterminable (Nielsen,
1997).

In addition, a single pygidium and a cephalon tentatively as-
signed to Geragnostus niger were described by Sdzuy (1958, p.
259–260, pl. 1, figs. 8, 9; Capéra et al., 1978, pl. 4, figs. 19, 20,
text-fig. 14c–d; Pillet in Capéra et al., 1978, p. 82) from the Pro-
teuloma geinitzi Zone of the southern Montagne Noire. Although
the above-mentioned taxa are not revised herein, their ranges are
given in Figure 2.

IMPLICATIONS OF THE AGNOSTOID FAUNAS

Agnostoid trilobites are common elements of many Ordovician
shelly faunas, being most abundant in outer-platform environ-
ments. Since several species seem to be biogeographically wide-
spread, they have potential for biostratigraphic analyses (Ahlberg,

1988b, 1989a, 1992). Some 13 species of agnostoids, distributed
among four genera, are described herein from the Lower Ordo-
vician of the southern Montagne Noire (Fig. 2). Although agnos-
tids are rare in the Proteuloma geinitzi and Conoprhrys pusilla
zones (lower and middle Tremadocian), where poorly preserved
specimens of Leiagnostus miqueli and Geragnostus are recorded,
they are better represented in most of the upper Tremadocian–
Arenigian units of the sedimentary succession. Agnostoids are
particularly diverse in the Euloma filacovi Zone, which contains
Corrugatagnostus sp., Geragnostus cf. sidenbladhi, G. crassus,
G. aff. sidenbladhi, Trinodus corpulentus, Homagnostoides fer-
ralsensis, and Leiagnostus sp.

The co-occurrence of Geragnostus crassus, G. cf. sidenbladhi,
and Corrugatagnostus sp. in the upper part of the Saint–Chinian
Formation/basal part of the La Maurerie Formation (Euloma fi-
lacovi Zone and Asaphelina barroisi berardi � Taihungshania
miqueli Subzone) allows us to comment on biostratigraphic im-
plications based on published agnostoid correlations (e.g., Pek,
1977; Ahlberg, 1992). Geragnostus sidenbladhi is a characteristic
species of the Ceratopyge Limestone in many localities of south-
central and southern Sweden and southern Norway (Linnarsson,
1869; Tjernvik, 1956; Ahlberg, 1989a, 1992; Ebbestad, 1999),
whereas G. crassus has been recorded from the same levels in
Västergötland, Öland (Sweden) and the Oslo region (Norway), in
association with the polymerids Apatokephalus serratus, Cerato-
pyge forficula (Sars, 1835), and Orometopus elatifrons (Angelin,
1854) (Tjernvik, 1956; Ahlberg, 1992; Ebbestad, 1999). Both ag-
nostoids proved to be conspicuous elements of the late Trema-
docian Apatokephalus serratus Zone (Ahlberg, 1992). In addition,
comparable specimens referred to as G. cf. crassus and G. cf.
sidenbladhi have been described from the Nantsinkwan (Dactyl-
ocephalus latus–Asaphellus inflatus Zone) and Madaoyu (Apato-
kephalus latilimbatus–Taoyuania affinis Zone) formations of
northwestern Hunan (South China), respectively, from strata as-
signed to the upper Tremadocian (Peng, 1990a, 1990b). Thus, the
agnostoids recorded from the Euloma filacovi Zone and the Asa-
phelina barroisi berardi � Taihungshania miqueli Subzone sug-
gest a late Tremadocian age. Additional support is provided by
the occurrence of Corrugatagnostus sp., which mostly resembles
Corrugatagnostus? sp. from the latest Tremadocian of the Fa-
matina range in northwestern Argentina (Tortello and Esteban,
1995, 2003).

Though previous authors considered Homagnostoides ferral-
sensis as either Tremadocian–early Arenigian or early Arenigian
in age (Capéra et al., 1978; Whittington et al., 1997), this singular
species proves to be restricted to the late Tremadocian (Euloma
filacovi Zone). Homagnostoides is also present in the Tremado-
cian of Kazakhstan (Balashova, 1961; Apollonov and Chugaeva,
1984; Nielsen, 1997).

Among the species recorded from the upper part of La Maur-
erie Formation (Taihungshania miqueli Subzone), Geragnostus
splendens provides valuable stratigraphic information. This spe-
cies has been previously described from the Klabava Formation
(Arenigian, Euloma shales, Tetragraptus reclinatus abbreviatus
Zone) of Bohemia (Pek, 1977) and also from the Latorp Lime-
stone (early–middle Arenigian, Megistaspis planilimbata and
Megistaspis estonica Zones) of Sweden (see Ahlberg, 1992). In
addition, Geragnostus cf. explanatus is closely comparable with
material reported from the Megistaspis planilimbata Zone of Swe-
den (Tjernvik, 1956; Ahlberg, 1992). Thus, an early Arenigian
age is indicated for the Taihungshania miqueli Subzone, which
reinforces previous correlations based on polymeroid trilobites
(Vizcaı̈no and Álvaro, 2003).

Finally, the lower part of the Landeyran Formation is charac-
terized by numerous and well-preserved specimens of Geragnos-
tus boutouryensis, which occur in association with G. occitanus.
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As described herein, both species are restricted to the Apatoke-
phalus incisus Zone. Since they seem to be endemic forms, pre-
cise international correlation is difficult. Geragnostus boutouryen-
sis is most similar to G. wimani from the early Arenigian of
Sweden, Geragnostus fenhsiangensis from the late Arenigian of
South China, and Geragnostus tullbergi from the late Arenigian–
Llanvirnian of Sweden.

The record of Corrugatagnostus reinforces the peri-Gondwan-
an character of the Lower Ordovician faunas of the Montagne
Noire. However, G. crassus, G. cf. explanatus, G. splendens, and
G. cf. sidenbladhi share Baltic affinities, while the last two taxa
are also very similar to forms from Bohemia and South China,
respectively. As it has been previously demonstrated for the Cam-
brian, Ordovician agnostoids include widespread, stratigraphically
important species that are independent of specific paleogeographic
boundaries.
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Paléozoique (Université of Lille I) and the CNRS, which enabled
MFT to visit Lille in April–June 2003. This paper is a contribution
to project BTE2002–0118.

REFERENCES

ABDULLAEV, R. N., AND O. N. KHALETSKAYA. 1970. Lower Palaeozoic
of the Chatkalskogo ridge: Ordovician trilobites and graptolites of the
Pskemskogo ridge. Akademiia Nauk Uzbekskoi SSR, Institut Geologii
i Geofiziki, Tashkent, 104 p., 8 pls. (In Russian)

AHLBERG, P. 1988a. A revision of the Ordovician agnostid trilobite Leiag-
nostus Jaekel 1909. Geologiska Föreningens i Stockholm Förhandlin-
gar, 110:363–370.

AHLBERG, P. 1988b. Agnostid trilobites from the Ordovician of Jämtland,
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Kongliga Svenska Vetenskaps-Akademiens Handlingar, 1826(2):113–
162,226–294, pls. 1–6.

DEAN, W. T. 1966. The Lower Ordovician stratigraphy and trilobites of
the Landeyran valley and the neighbouring district of the Montagne
Noire, southwestern France. Bulletin of the British Museum (Natural
History), Geology, 12:245–353.

DEAN, W. T. 1971. The Lower Palaeozoic stratigraphy and faunas of the



494 JOURNAL OF PALEONTOLOGY, V. 80, NO. 3, 2006

Taurus Mountains near Beysehir, Turkey. II. The trilobites of the Sey-
disehir Formation (Ordovician). Bulletin of the British Museum (Nat-
ural History), Geology, 20(1),24 p., 5 pls.

EBBESTAD, J. O. R. 1999. Trilobites of the Tremadoc Bjorkåsholmen
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VIZCAı̈NO, D., J. J. ÁLVARO, AND B. LEFEBVRE. 2001. The Lower Or-
dovician of the southern Montagne Noire. Annales de la Société Géo-
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APPENDIX.

Localities

The specimens studied have been collected from diverse localities of
the La Dentelle, Saint–Chinian, La Maurerie, and Landeyran Formations,
as indicated below. Additional data on the fossil sites were provided by
Capéra et al. (1978) and Babin et al. (1982). The material has been con-
strained stratigraphically following Vizcaı̈no and Álvaro’s (2003) revi-
sion.

Val d’Homs and La Gardie Formations.⎯North of Saint–Jean de Mi-
nervois: Charrette road (Pt. SJM1).

Saint–Chinian Formation.⎯Northeast of Saint–Jean de Minervois:
Combes de Barroubio (Pt. SJM3); north of Trausse–Minervois: north of
Fédou (Pt. TS8, TS9); southwest of Prades-sur-Vernazobre (Pt. PV63,
PV64, PV69); north of Prades-sur-Vernazobre: Pech Tavenier (Pt. PV72);
east of Caunes–Minervois: le Plô de Sicard (Pt. CM18); west of Félines–
Minervois: southwest of Brama (Pt. FL11); north of Félines–Minervois:
Les Rocs de Sayrols (Pt. FL2, Pt. FL13) and Abéouradou road (Pt. FL26);
northwest of Félines–Minervois: Merlaux Valley (Pt. FL3, FL5, FL18,
FL20, FL21, FL27, FL34); south of Donnadieu: Maillol Valley (Pt. BB89,
BB91); southeast of Cassagnoles (Pt. CG1); northwest of Combejean:
Pech de Cessenon (Pt. PR70); west of Caunes–Minervois: Ourdivieille
Valley, r.g. (Pt. CM13), Lavandières stream, r.g. (Pt. CM14), and north-
east of Villerembert (Pt. CM15); southwest of Prades-sur-Vernazobre:
Grunasse Valley (Pt. PV60).

La Maurerie Formation.⎯North of Prades-sur-Vernazobre: La Rou-
velane (Pt. PV74), northwest of la Rouvelane (Pt. PV76), Sarremale (Pt.
PV77, PV85), and Serre–Male (CS67); north of La Maurerie: south of
La Maurerie pass (Pt. CS52); west of Saint–Chinian: Saint–Cels (Pt.
SC85).

La Maurerie Formation (Setso Member).⎯South of Roquebrun: Setso
ravine (Pt. RQ29); southwest of Lugné: Coulobres (Pt. CS58, CS59).

Landeyran Formation.⎯Landeyran Valley: Pont-Supérieur (Pt. SNL2)
and Roquebrun cross (Pt. SNL4); Foulon sources (Pt. CS34).


