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ABSTRACT
A sandstone slab bearing plant macro-remains was rediscovered during recent investigations led in the 
buildings of the old Musée Ignon-Fabre (Mende) which were closed in 1995 and emptied in 2003. 
The study of the slab clearly allows it to be identified as the holotype of Weltrichia fabrei Saporta, 1891 
which has been considered destroyed since the end of the 20th Century. Gaston de Saporta described 
this Bennettitalean fructification based on a cast and considered the type locality as Rhaetian in age. 
In the present paper, based on the holotype, W. fabrei was revised in order to describe and illustrate 
the specimen in detail. It consists of a cup with one whorl of at least seven, slender and elongated 
sporophylls that apically curve inwards. Sporophylls display a dorsal median ridge, an acute apex and 
look leathery. Distally, the adaxial surface of sporophylls bears up to seven, elongated, tips forming 
branched structures comparable to the large pollen bearing organs observed among Upper Triassic/
Lower Jurassic Bennettitalean fructifications. Here, the chronostratigraphic assignment of the type 
locality is discussed considering a Rhaetian?/early Hettangian age for the sandstone bearing W. fabrei. 
The depositional environment of W. fabrei was probably continental with a vast floodplain in which 
channels periodically occurred.
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MOTS CLÉS
Bennettitales,

Williamsoniaceae,
Jurassique inférieur,
Bassin des Causses.

INTRODUCTION

During the second half of the 19th and the beginning of the 
20th Century, the discoveries and observations of the forest engi-
neer and naturalist Georges Fabre (1844-1911; Fig. 1) greatly 
improved our knowledge of the geology and palaeontology of 
the Lozère department, in Southern France (Fabre 1872, 1873a, 
b, 1890, 1893; Fabre & Ressouche 1911). During the 1870’s, 
Georges Fabre, who actively corresponded with the French 
palaeobotanist Gaston de Saporta, discovered an uncommon 
and single plant macro-remain in the Mesozoic sandstone 
from Lozère. Intrigued by the specimen and interested to learn 
more about its discovery, G. Fabre prepared a molding of the 
specimen and sent it to G. Saporta in Paris. Firstly interpreted 
by G. Fabre as a juvenile leaf of a Bennettitalean, G. Saporta 
finally identified the genus Weltrichia (Braun) T.M. Harris 
which is a Bennettitalean fructification (Saporta 1891). Based 
on the cast, Saporta (1891) described a new species, Weltrichia 
fabrei Saporta, 1891. Since its discovery, the original specimen 
was deposited in the collections of the Musée Ignon-Fabre 
(Mende) which was managed by the Société d’Agriculture, 
Industrie, Sciences et Arts du Département de Lozère during 
the second half of the 19th Century. However, as mentioned 
by Thévenard (1992), the holotype conserved at Mende was 
supposedly destroyed in 1990 during moving the collections. 

Recently, a sandstone slab bearing a plant reproductive 
structure was found during investigations led in the buildings 
of the old Musée Ignon-Fabre (Mende) which was closed in 
1995 and emptied in 2003. The comparison between this speci-
men and the illustration of the figured cast of Weltrichia fabrei 
(Saporta 1891) clearly allows the specimen to be identified 
as the specimen discovered by G. Fabre. In the present paper 
Weltrichia fabrei is revised in order to: describe and illustrate 
the holotype specimen, compare it with coeval species, and 
discuss the age of the specimen and its palaeoenvironment.

GEOLOGICAL SETTING  
AND AGE OF THE HOLOTYPE

The holotype of Weltrichia fabrei was discovered at the north-
ern edge of the Causses Basin, south of the Massif Central 
(southern France). In this area, the eastern and western 
parts of the Causses Basin form the Bleymard Strait and 
the Rodez Strait, respectively. In the original publication, 
Saporta (1891) limited the information concerning the type 
locality as the “Mende area”. Later, Roquefort (1934) gave 
more precision, mentioning an outcrop near the village of 
Chirac, 20 km west of Mende (Fig. 2). Mesozoic deposits 
from the Causses Basin lie unconformably on ante-Her-
cynian and Hercynian crystalline rocks. In the northern 
part of the Causses Basin, the basal most deposits can be 
divided into two informal regional formations: the Detrital 
sandstones-variegated mudstones Formation, which is dated 
as Rhaetian-Hettangian or Hettangian, and the Dolomitic 
Formation which is Hettangian in age (Brouder et al. 1977; 
Briand et al. 1979; Gèze et al. 1980). 

The Detrital Formation consists of rubefied lenticular and 
channelized sandstones that alternate with variegated argillites 
or marls (Simon-Coinçon 1989). Near Chirac, this formation 
is not well-developed (c. 0-30 metres thick; Briand et al. 1979) 
and is largely dominated by sandstone and conglomerate. In 
the northern part of the basin, the Detrital Formation yields 
rare plant impressions (e.g. Malafosse 1873; Saporta 1891; 
Briand et al. 1979) such as the Bennettitalean vegetative 
structure Otozamites latior Saporta, 1875. Weltrichia fabrei 
was collected in this formation. 

Based on the rare occurrences of Avicula contorta in Lozère, 
the Detrital sandstones-variegated mudstones Formation 
was initially interpreted as a Rhaetian deposit (e.g. Mala-
fosse 1873; Ressouche & Sarran-d’Allard 1916; Roquefort 
1934). Later, this age was considered as dubious (Briand 

RÉSUMÉ
Redécouverte de l’holotype prétendument “détruit” de Weltrichia fabrei Saporta, 1891 du Rhétien?/Het-
tangien de Lozère (Sud de la France).
Une dalle gréseuse portant des macrorestes végétaux a été redécouverte à l’occasion de récentes inves-
tigations menées dans les bâtiments de l’ancien Musée Ignon-Fabre (Mende). Ce dernier avait été 
fermé en 1995 puis vidé en 2003. L’étude de la dalle a permis d’identifier l’holotype de Weltrichia 
fabrei Saporta, 1891 qui était considéré comme détruit depuis la fin du XXe siècle. Gaston de Saporta 
avait décrit cette fructification de bennettitale sur la base d’un moulage. Il considéra l’âge de la loca-
lité type comme Rhétien. Dans le présent article, à partir de l’holotype, W. fabrei a été révisée afin de 
décrire et illustrer le spécimen en détail. Il s’agit d’un ensemble cupuliforme avec un verticille d’au 
moins sept sporophylles allongées et fines, qui sont recourbées au niveau de l’apex. Les sporophylles 
montrent une carène longitudinale, un apex aigu et une surface d’aspect coriace. Distalement, la 
surface adaxiale des sporophylles porte jusqu’à sept pointes allongées comparables aux grandes struc-
tures polliniques connues chez certaines fructifications de bennettitales du Trias/Jurassique inférieur. 
Ici, l’attribution chronostratigraphique de la localité type est discutée. Nous considérons que les 
grès ayant livré W. fabrei ont un âge Rhétien?/Hettangien inférieur. L’environnement de dépôt de 
W. fabrei était probablement continental montrant une vaste plaine d’inondation dans laquelle se 
développaient des chenaux.
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et al. 1979). Although several authors (e.g. Saporta 1891; 
Schuster 1911; Harris 1969) admitted a Rhaetian age for 
the Weltrichia fabrei yielding sandstone, we prefer a broader 
chronostratigraphic assignment for the following reason: 
based on palynology, Grignac & Taugourdeau-Lantz (1982) 
demonstrated what the Detrital Formation is diachronic 

and not exclusively Upper Triassic but also Hettangian in 
the northern part of the basin, including the study area 
between Brive and Mende. Pending any firm biochronologi-
cal evidence, we assign a Rhaetian?/early Hettangian age to 
the W. fabrei bearing sandstone of the Detrital sandstones-
variegated mudstones Formation.

Fig. 1. — Portrait of the naturalist Georges Fabre (1844-1911), discoverer of the holotype of Weltrichia fabrei Saporta, 1891. Photograph conserved in the collec-
tions of the Musée du Gévaudan under the inventory number 2010.0.94 (Ville de Mende).
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MATERIAL AND METHOD

The sandstone slab bearing the holotype of Weltrichia fabrei 
is 48 cm long, 34 cm wide and 12 cm thick. The block bears 
a single bennettitalean fructification and numerous foliar 
vegetative structures ascribed to Otozamites sp. and which 
are strongly fragmented. All these remains are preserved as 
external casts. Cuticle and histology are missing. The specimen 
is housed in the palaeontological collections of the Musée du 
Gévaudan (Mende, Lozère, France; M486_2008.0.24_1).

Due to the poor preservation of the holotype, photogram-
metric imaging techniques were used to reveal poorly preserved 
details of the fossil surface. We used the software Agisoft Pho-
toScan Professional to combine multi digital photographs and 
produce photogrammetric 3D textured meshes.

SYSTEMATIC PALAEOBOTANY

Division CYCADOPHYTA Bessey, 1907 
Order BENNETTITALES Engler, 1892 

Family Williamsoniaceae Carruthers, 1870

Genus Weltrichia Braun, 1849 emend. T.M. Harris, 1969

Lectotype. — Weltrichia mirabilis Braun, 1849.

Weltrichia fabrei Saporta, 1891 
(Fig. 3)

Weltrichia fabrei Saporta, 1891: 204.

Williamsonia fabrei – Schuster 1911: 28.

Holotype. — M486_2008.0.24_1 (Musée du Gévaudan, Mende, 
Lozère, France).

Type locality. — Chirac, Lozère, France (see Roquefort 1934; 
Thévenard 1992).

Stratigraphic position. — Detrital sandstones-variegated mud-
stones Formation composing the lowermost Mesozoic deposits of 
the Causses Basin.

Age. — Rhaetian?/Hettangian.

Cévennes

Tertiary volcanism

Post-Jurassic

Jurassic

Detrital Triassic

Permian and Carboniferous

Precambrian to Devonian

Hercynian plutonic rocks

Ante-Hercynian Metamorphic rocks

Chirac

FRANCE

Rouergue

Montpellier

Béziers

50 km

Mende

Montagne noire

N

Fig. 2. — Geological map of the Causses Basin and location of the type locality of Weltrichia fabrei Saporta, 1891 («).
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Fig. 3. — A-E, Weltrichia fabrei Saporta, 1891, holotype; A-C, open urn-shaped cup showing one whorl of seven, elongated and curved sporophylls bearing 
branched structures; photograph (A), 3D photogrametric surface reconstruction highlighting weakly visible details (B), interpretative sketch (C); D-E, enlarge-
ment of sporophylls; photograph (A), 3D photogrametric surface reconstruction highlighting weakly visible details (B). Abbreviations: Br., elongated tips forming 
branched structures; Ri., dorsal median ridge; Sp., sporophylls. Scale bars: A-C, 5 cm; D-E, 2.5 cm.

A

B

C Sp.

Sp.?

Br.

Ba.

Sp. Sp.

Sp.

Sp.

Ri.
Ri.

Sp.

D

E
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Original diagnosis. — Saporta 1891.

Emended diagnosis. — Large open urn-shaped reproductive 
structure. Central cup with one whorl of at least seven, slender and 
elongated sporophylls. Sporophylls curved inward apically. Margin 
of sporophylls entire. Sporophylls with a dorsal median ridge, an 
acute apex and a thick substance. Parallel vein-like furrows along 
the entire length of sporophylls and converging toward the apex. 
Distally, adaxial surface of sporophylls bears up to seven, elongated, 
tips forming branched structures.

Description

The specimen consists of a large open urn-shaped structure 
with a deep cup showing a low number of radially disposed 
sporophylls (rays). Upward, the cup is only partially open, up 
to 6.3 cm high and up to 5.3 cm wide. The cup is narrower at 
the base (2.4 cm wide) and the apex (3.3 cm wide). The cup 
consists of one whorl of more than seven slender, elongated 
and curved sporophylls (Fig. 3A-C). The sporophylls form an 
angle of up to 45° with the main axis of fructification. As the 
base, the specimen is broken, it is not clear if the sporophylls 
are fused or not (Fig. 3A-C). The upper parts of sporophylls 
are totally free and curve inward into the cup. The sporo-
phylls are 42-60 mm long and 3-10 mm wide (Fig. 3D, E). 
Although apices of sporophylls are sometime missing, when 
preserved, they are acute. Margin of sporophylls seems entire. 
The sporophylls have a dorsal median ridge well-visible on the 
adaxial surface (Fig. 3D, E). Parallel vein-like furrows converg-
ing toward the apex are present along the entire length of the 
sporophylls. Substance of sporophylls are rather thick. At the 
apex, adaxial sporophyll surface bears up to seven, elongated, 
up to 6.5 mm long and 2.5 mm wide tips forming branched 
structures (Fig. 3A-E). Tips form an angle of up to 90° with 
the sporophyll axis.

Comparisons with other species

Late Triassic and Early Jurassic Weltrichia species were reported 
from diverse countries such as Austria, France, Germany and 
Romania (e.g. Braun 1849; Saporta 1891; Krasser 1919; Popa 
2001, 2014). The order of size of W. fabrei is comparable to that 
recorded of W. mirabilis from the Hettangian of Germany (Braun 
1849), whereas it is smaller than that of most species described 
in the Sinemurian of Romania (e.g. W. alfredii Krasser emend. 
Popa, 2014; W. antonii Popa, 2014; W. sol T.M. Harris, 1969; 
W. spectabilis (Nath.) T.M. Harris, 1969; and W. steierdorfensis 
Popa, 2014). Similarly to W. fabrei, a small number of sporophylls 
per cup (less than 20) is also reported for many Weltrichia species, 
such as W. alpina Krasser, 1919 from the Triassic of Germany 
(Krasser 1919), W. mirabilis from the Hettangian of Germany 
(Braun 1849), W. alfredii, W. antonii, W. johannae Popa, 2014, 
and W. steierdorfensis from the Sinemurian of Romania (Popa 
2014). An elongated shape of rays is known among some species 
such as W. johannae, whereas the shape of W. fabrei rays clearly 
differs, with short-triangular sporophylls, like other species such 
as W. antonii and W. steierdorfensis (Popa 2014). This shape also 
differs from that of W. mirabilis sporophylls, which are wider 
and show a short free apical part (see Saporta 1891; Schuster 
1911). Similarly to W. fabrei a central ridge/costa is recorded 
on rays of W. alfredii, W. mirabilis and W. steierdorfensis (Braun 

1849; Popa 2014). By W. fabrei as by most Weltrichia species 
the sporophylls are leathery (Popa 2001, 2014). 

DISCUSSION 

According to several authors, Weltrichia and Williamsonia 
fructifications are closely related, probably originating from 
a single natural genus (e.g. Taylor et al. 2009). Although 
Weltrichia is considered as a male strobilus and Williamsonia 
as a female one (Harris 1969), some previous palaeobotani-
cal studies of bennettitalean fructifications demonstrated the 
difficulty to distinguish both genera (e.g. Schuster 1911). For 
example, Weltrichia encompasses pollen cones which were 
formerly interpreted as ovulate cones and thus called Wil-
liamsonia (Braun 1849; Schuster 1911; Harris 1969).

Based on photographic reproductions of the holotype, 
Schuster (1911) suggested to rename the specimen William-
sonia fabrei. However, the poor preservation of the holotype 
specimen does not allow to clearly distinguish megasporophylls 
vs. microsporophylls. Moreover, it is not clear if the sporo-
phyll bases are totally free from each other, as it is commonly 
observed among the female fructifications Williamsonia, or 
if they are partly basally fused as it is commonly observed 
among the male fructifications Weltrichia. 

The nature of the small tips forming the branched structures 
present on the sporophyll apex is questionable. According to 
Schuster (1911) they could be interpreted as coriaceous hairs. 
However, as mentioned by Harris (1969), among Weltrichia, pollen 
sacs (synangia) are variously arranged and shaped, some species 
showing longitudinal rows of large semiglobous to elongated 
pollen sacs on the adaxial surfaces of the microsporophylls (see 
Li et al. 2004). For example, Weltrichia setosa (Nath.) T.M. Har-
ris and Weltrichia spectabilis from the Middle Jurassic of United 
Kingdom show large pollen sacs arranged in two longitudinal 
rows (for the first) or smaller pollen sacs arranged in branched 
structures that are apparently each adaxial to the bract (for the 
second). Even if the preservation does not allow to search for 
pollen grains on the Lozère specimen, the branched structure of 
its sporophylls is strongly reminiscent with W. spectabilis (Harris 
1969). Moreover, we may notice that these branched structures 
are also comparable to the large pollen structures observed in 
other Bennettitalean as e.g. Haitingeria krasseri (Schuster, 1911) 
Krasser, 1919 emend. Pott et al. 2010. 

Thus, based on: 1) the similarities between the W. fabrei 
sporophylls and the microsporophylls of other species of Wel-
trichia or other Bennettitaleans; and 2) the uncertain basal 
fusion of the sporophylls, rather than following the Schuster’s 
proposition (1911) to used Williamsonia fabrei, we prefer 
to keep the name originally proposed by Saporta (1891). 
Further investigations or new material from the type locality 
might in the future force us to reconsider this position, or 
conversely confirm it.

The deposits composing the Sandstone-variegated Mudstones 
Formation show marked lateral facies variations. The sandstone 
layers correspond to high hydrodynamism events (with chan-
nels showing cross stratifications or crevasse splays), whereas 
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the argillite corresponds to less hydrodynamic deposits. Locally 
mud cracks, tridactyl dinosaur trackways of theropods and 
palaeosoils (with root casts) indicate periods of aerial exposure, 
probably linked with the occurrence of dry seasons (Moreau 
et al. 2012). We may notice that locally some Hettangian pal-
aeosoils are intensively altered by dolomitization processes. The 
depositional environment of the Detrital Formation was prob-
ably terrestrial, possibly a vast floodplain periodically incised by 
fluvial channels. These brought coarser high-hydrodynamism 
sediments, which were deposed laterally, embedding plant 
debris. The Weltrichia material is very probably allochtonous. 
Nevertheless, partly fused bract cups are much more fragile 
plant parts than wood or seeds. It suggests that W. fabrei was 
only transported along a very short distance. The Weltrichia-
bearing plant probably grew in the nearby riparian vegetation.
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