Late Triassic cynodonts from
Saint-Nicolas-de-Port
(north-eastern France)

Pascal GODEFROIT

Département de Paléontologie, Institut royal des Sciences naturelles de Belgique,

KEY WORDS
Cynodontia,

Late Triassic,
Saint-Nicolas-de-Port,
dental morphology.

GEODIVERSITAS - 1997 - 19(3)

29 rue Vautier, B-1000 Bruxelles (Belgigue)

Bernard BATTAIL
Laboratcire de Paléontologie, Muséum national d'Histoire naturelle,
8 rue de Buffon, F-75231 Paris cedex 05 (France)

Godefroit P. & Battail B. 1997. — Late Triassic cynodonts from Saint-Nicolas-de-Port
(north-eastern France). Geodiversitas 19 (3) : 567-631.

ABSTRACT

Numerous isolated cynodont teeth have been collected from the Late Triassic
of Saint-Nicolas-de-Port (north-eastern France). The material is very diversi-
fied and the following taxa are recognized: Psendotriconodon wildi Hahn,
Lepage er Wouters, 1984; Tricuspes tuebingensis E. v. Huene, 1933; Tricuspes
sigogneauae Hahn, Hahn er Godefroit, 1994; Tricuspes tapeinodon n.sp.;
Meurthodon gallicus Sigogneau-Russell &2 Hahn, 1994; Hahnia obliqua n.g.,
n.sp.; Gaumia longiradicata Hahn, Wild et Wouters, 1987; Lepagia gaumen-
sis, Hahn, Wild ez Wouters, 1987; Maubeugia lotharingica n.g., n.sp.;
Rosieria delsatei n.g., n.sp. and aff. Microscalenodon. This cynodont fauna
mainly includes small insecrivorous forms, more particularly represented by
Dromatheriidae; tiny herbivorous are represented by rare dwarf
Traversodontidae. The study of the palacogeographical and strarigraphic dis-
uribution of the Late Triassic to Early Jurassic cynodonts indicates that the
fauna discovered in Saint-Nicolas-de-Port is characteristic of the Late
Norian-Rhaetian period and is actually the most representative of this period
for Western Europe. Granulometric analysis of the bone-bed reveals that
they accomulated in a nearshore shallow marine environment.
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RESUME

De nombreuses dents isolées de cynodontes ont été découvertes dans le Trias
supérieur de Saint-Nicolas-de-Port (nord-est de la France). Le marériel étudié
est trés diversifié et les taxa suivants sont représentés < Preudotriconodon 1wiledi
Hahn, Lepage er Wouters, 1984 3 Tricuspes beebingensis E. v. Huene, 1933 ;
Tricuspes sigpgneanar Hahn, Hahn er Godefroit, 1994 1 Tricuspes rapeinodan
n.sp. ; Meurthodan gallicns Sigogneau-Russell ez Hahn, 1994 3 Habnia obli-
qua n.g., n.sp. 5 Gaumia /orxg[mdt'mm' Hahn, Wild er Wourers, 1987 ;
Lepagia gaumensis, Hahn, Wild er Wouters, 1987 ; Maubeugia lotharingica
n.g., n.sp. ;s Rosieria delsatei n.g., nsp. et aff. Microscalenodon. La faune de
cynodontes st surtout composée de petits insaciivores, représentds notam-
ment par les Dromatheriidae 1 de minuscules hetbivores, furmes naines de la
famille des Traversodontidar, sont également présents. 1'¢tude de la réparei-
tion paléogéographique et scratigraphique des cynodontes du Trias supérieur
et du Jurassique inférieur montre que la faune de Saint-Nicolas-de-Part est
caractéristique de la période Norien supérieur-Rhérien ; c’est incontestable-
ment la faune la plus représentative de cette période pour I'Europe de
I'Ouest. L'analyse granulométrique du sédiment du bone-bed a révélé qu’il

morphologie dentaire.

INTRODUCTION

In 1851, Levallois recorded fossil bones from the
“grés infra-liasiqgue” in the vicinity of Saint-
Nicolas-de-Port (Meurthe-et-Moselle, north-
eastern France; Fig. 1). In 1862, he mentioned
the presence of a layer rich in fish and saurian
remains to the south of this town. In 1928,
Corroy mentioned Saint-Nicolas-de-Port among
the most important upper Keuper localities of
Lorraine.

In 1971, Laugier gave the stratigraphic log in a
sand quarry opened in 1922, 2.5 km south-east
of Saint-Nicolas-de-Port. This quarry falls partly
within the boundary of the adjacent village
Rosiéres-aux-Salines. He also documented the
diversity and abundance of the fauna discovered
there. The stratigraphy and the sedimentology of
this section was studied in detail by Al Khatib
(1976).

The first mammal-like tooth was discovered in
1975 by G. Wouters, a Belgian collector. This
tooth was subsequently described by
Russell ez al. (1976). Since then, several tons of
sediments have been washed and screened by
G. Wouters, teams from the Muséum national
d’Histoire naturelle (Paris) and from the Insttut
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§’était accumulé dans un environnement marin proche du rivage.

royal des Sciences naturelles de Belgique and
several amateur collectors. Attention was particu-
larly paid to mammal teeth discovered in this
quarry: these have been described in a series of
papers by a team lead by D. Sigogneau-Russell
(Stgogneau-Russell 1978, 1983a, 1983b, 1983c,
1989, 1990; Frank ez /. 1984, 1986; Sigogneau-
Russell et al. 1986; Hahn et a4l 1989, 1991).
Amphibian and reptile material has been descri-
bed by Bufferaut & Wouters (1986), Cuny &
Rambaer (1991) and Cuny (1993). Fish remains
have been studied by Sigognciu-Russell et al.
(1979), Martin et al. (1981) and Daffin (1993).
Synthetic faunal lists ate given by Cuny (1993)
and Duffin (1993).

Until now, little work has been completed about
the cynodont teeth discovered in Saint-Nicolas-
de-Port, in spite of their abundance and cheir
scientific interest. The double-tooted
mammal-like tooth described by Russell ez al.
(1976) was subsequently named Meurthodon gal-
licus Sigogneau-Russell ez Hahny 1994 and refer-
red to the family “Therioherpetidae”
(Sigogneau-Russell & Hahn 1994), Hahn er a/
(1994) described teeth of Tricuspes sigogncauae
Hahn, Hahn ez Godefroit, 1994 and reviewed

the systematic position of the family Droma-
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Fig. 1. — Locality sketch map for Saint-Nicolas-de-Port.

theriidae. The purpose of the present paper is to
describe the cynodont remains discovered in
Saint-Nicolas-de-Port, on the basis of the whole
currently available material. The collections are
housed in the Institut royal des Sciences natu-
relles de Belgique (Brussels: [RSNB) and in the
Muséum national d’'Histoire naturelle (Paris:
MNHP). The fossils were collected by
G. Wouters, D. Sigogneau-Russell, ].-C. Lepage,
D. Delsate and P Godefroit.

GEOLOGICAL SETTING

Laugier (1971, fig. 19) described the geological
section exposed in the quarry of Saint-Nicolas-
de-Port. The base of the section is formed by
schistose marls of the Keuper. It is overlain by
four sedimentary cycles, Bone-beds can be obser-
ved at the base of each cycle, followed by sands
and sandstones, finally by clays. The bone-beds
decrease in thickness through the sequence. The
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basal conglomerate, above the Keuper marls,
reaches a thickness of 1.05 m.

Unforwnately, the quarry is now heing used as a
city dump and the section described by Laugier
cannot be obsesved any longer. Recent excavanions
and new sections demonstrate that the geological
structure of the quarry is much more complex
than described by Laugier. Most of the deposits
are lenticular and show, therefore, important late-
ral vadiations, Furthermore, correlations berween
close sections are very difficult to establish.

Most of the vertebrate material discovered since
1975 at Saint-Nicolas-de-Port has been found in
only one bone-bed. Figure 2 illustrates the geolo-
gical section observed in this patt of the quarry.
The bone-bed is an intra-formational conglome-
rate which varics in thickness from 0.2 o 1 m. It
is formed by coarse sands and small pebbles. It
lays upon morc than 7 m of alternating marly
clays and sands. The bone-bed is capped by near-
ly 3 m of compact sandstones. Recent excava-
tions exploited other bone-beds in other parts of
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the quarry. The sampled sediments have still to ved in any of the recent sections of the quarry.
be screened and sorted. It is interesting to notice The age of the Saint-Nicolas-de-Port quarry has
that, nowadays, Keuper marls cannot be obser- been much disputed. Lack of international agree-
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Fig. 2. — Stratigraphic log of the Upper Triassic section at Saint-Nicolas-de-Port.
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ment on the status of the Rhaetian Stage limits
the discussion. Moreover, palynological sam-
plings in the quarry are, at the present time,
unprofitable. From a lithological point of view,
the sediments arc regarded as Lower Rhaerian in
age (Laugier 1971; Al Khatib 1976; Signgneau-
Russell 1983a). Butferautr (1985), Buffetaur &
Wouters (1986), Cuny & Rambaoer (1991),
Duffin (1993) and Cuny (1993) argue for a
slightly older age: the vertebrate fauna from
Saint-Nicolas-de-Port shows. close similarities to
that of the Knollenmergel at Halberstadt in cen-
tral Germany (Upper Norian).

Granulometric analysis of the sediments
(Al Khatib 1976) reveals thar they accumulated
in a nearshore shallow marine environment. The
sands have some characrers of river or beach
deposits.

SYSTEMATIC PALAEONTOLOGY

The systematics of the Cynodontia adopted by
Bactail (1991) is followed in the present paper.
Concerning the family Dromacheriidae, the clas-
sificarion proposed by Hahn et ol (1994) is fol-
lowed. As the taxa treared in the present paper
are defined exclusively on dental characters, it is
usually difficule to sectde with certainty the pola-
rity of these traits. For that reason, it has been
decided to include both apomarphic and plesio-
morphic characters in the diagnases of
Cynodontia jucertae sedis vaxa; therefore, these do
not follow strictly the cladistic principles.

Order THERAPSIDA Broom, 1905
Infraorder CYNODONTTA Owen, 1861

CYNODONTS WITH SECTORIAL POST-
CANINE TEETH

ORIENTATION OF THE TEETH

The orientation of isolated teeth in cynodonts
with sectorial tceth is discussed by Peyer (1956),
Russell e al. (1976) and Hahn et 2l (1984,
1987, 1994). The most convex side is convention-
ally and somewhar arbitrarily regarded as the
labial side, on both the upper and lower post-
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canines. The distal inclination of the cusps,
when present, determines the mesial and distal
sides of the teeth, The accessory cusps are usually
more numerous or better developed on the disral
half of the crown than on the mesial hall. When
wear is developed, it is possible to distinguish the
upper teeth from the lower ones: wear develops
on the lingual side of the former and on the
labial side of the latters. When wear is not deve-
loped or when the lingual and Jabial sides of the
crown are symmetrical, it is thus impaossible to
sctrle wherher the specimen belongs to the upper
or to the lower tooth row.

Family DROMATHERIDAE Gill, 1872

REMARK

The cladogram of the Dromatheriidae proposed
by Hahn ez al. (1994) shows thac this group is
clearly paraphyletic, as the ancestry of the mam-
mals lies within it

Genus Psendotriconodon
Hahn, Lepage et Wouters, 1984

Psendotriconodon Hahn, Lepage er Wouters, 1984:
358.

Tyre seECIeS. — Pseadotriconodon wildi Hahn,
Lepage et Wourers, 1984.

OTHER REFFRRED SPECIES, — [seudatriconadon chat-
terjeet Lucas et Oakes, 1988. Identification of this
txon as a cynodont has been questioned by Sues &
Olsen (1990), but withour argumentation,

DiacNOsIS. — Crown of postcanine teeth tricuspid o
pcnracusfpid and very narrow (2.4 < ratio “length/
width" of the crown < 4.2); labial and lingual sides of
the crown ncarly parallel. Cutring edge perfecily
straight. Base of the crown not coanstricted. Root
semielliptical in outline, about 1.5 times as high as the
crown; tip of the root sometimes divided by a short
furrow; pulpal canal small, elliptical in shape and
sometimes double.

Pseudotriconodon wildi
Hahn, Lepagc ez Wouters, 1984
(Figs 3, 4)

Pseudotriconodon wildi Hahn, Lepage et Wouters,
1984: 358, pl. 1, figs 1, 2; pl. 2, figs 2-6;})1. 3, figs 1-
6. — Clemens 1986: 238. — Hahn ez /. 1987: 17,
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pl. 5, fig. 2. — Lucas & Oakes 1988: 447. — Batrail
1991: 88. — Hahn er al. 1994: 142, fig. 2a. —
Sigogneau-Russell & Hahn 1994: 206, fig. 10.10d.

Hovroryer, — MNHL “*R.M. 17, v the Muséum
national d'Histoire naturelle de Luxembourg.

Locus 1yricus. — “Rinckebierg” (Medernach,
Great-Duchy of Luxembourg).

STRATUM TYPICUM. — Bone-bed included within the
Steinmergel-Gruppe (Norian, Upper Triassic).

NEw HYPOTYPES. — From Saint-Nicolas-de-Port:
IRSNB R156, IRSNB R157, IRSNB 28114/68,
IRSNB 28114/100, IRSNB 28114/638, IRSNB
28114/737, IRSNB 28114/739, IRSNB 28114/752,
[RSNB 28114/811, IRSNB 28114/859, IRSNB
28114/870, IRSNB 28114/905, IRSNB 28114/906,
IRSNB 28114/994. MNHP SNP25, MNHP SNDP54,
MNHP SNP1315L, MNHP SNP61W, MNHP
SNP63, MNHP SNPG8W, MNHP SNP75W,
? MNHP SNP83W, MNHP SNP198W, MNHP
SNP288W, MNHP SNP295W, MNHP SNP300W,
MNHP SNP306W, tMNHI' SNP337W, MNHP
SNP351W, MNHP SNP423W, MNHP SNP425W.

D1AGNOSIS. — 0.9 mm < length of the crown of Fost-
canine teeth < 3.1 mm; 0.35 mm < width of the
crown of postcanine teeth < 0.95 mm.

DESCRIPTION
Classification
Hahn ez 2/ (1984) base their classification of the

postcanine teeth in Preudotriconodon wildi on the
number and the arrangement of the accessory
cusps. Six categories can be distinguished.

Group It

1 anterior and [ posterior accessory cusps.

Group [1:

1 anterior and 2 posterior accessory cusps.

Group [1I:

1 anterior and 3 posterior accessory cusps.

Group 1V:

2 anterior and 2 posterior accessory cusps.

Group V:

2 anterior and 3 posterior accessory cusps.

Group VI:

? anterior and 2 posterior accessory cusps.

Measurements

The measurements taken on the postcanine teeth
of Preudotriconodon witdi are shown in rable 1.
The orientation of the teeth and the measure-
ments are illustrated by Hahn ez 2/ (1984, fig, 1).

Crown

In occlusal view, the crown appears elongated
antero-posteriorly and quite narrow labio-
lingually: in the specimens discovered in Saint-
Nicolas-de-Port, the ratio “length/width” of the
crown varies between 2.45 and 4.45. Both the
lingual and the labial sides of the crown are

Fia. 3. — Postcanine teeth of Pseudotriconodon wildi, from the Late Triassic of Saint-Nicolas-de-Port. A-C, IRSNB R156; A, lateral
view; B, occlusal view; C, posterior view. D-F, IRSNB R157; D, lateral view; E, occlusal view; F, posterior view. Scale bar: 1 mm.
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neatly straight, slightly convex at the level of the
main central cusp. All the cusps are in line with
the antero-posterior axis of the crown, The cut-
ting edge is very sharp and perfectly straight.

In anterior and posterior views, all the cusps are
nearly perfectly straight, without marked curve
towards the lingual side of the crown.

In lateral view, the main cusp occupies a median

>

<

Late Triassic cynodonts from Saint-Nicolas-de-Port

position. It has the outline of an isosceles tri-
angle; its anterior and posterior edges are straight
or slightly convex. It is flanked by one to
two anterior and one ro three posterior accessory
cusps of decreasing heights. All are triangular,
sharp and clearly separated from each other.
Their vertical axes usually diverge slightly from
the main cusp; they can be curved towards the

Fia. 4. — Qutline of postcanine teeth of Pseudotriconodon wildi, from the Late Triassic ot Saint-Nicolas-de-Por. A, IRSNB R157;
B, IRSNB R156; C, IRSNB 28114/859; D, IRSNB 28114/739; E, IRSNB 28114/906; F, MNHP SNP300W: G. IRSNB 28114/737;
H, MNHP SNP306W; |, MNHP SNPG3W; J, IRSNB 28114/68; K, IRSNB 28114/905; L, IRSNB 28114/752; M, IRSNB 28114/870;
N, IRSNB 28114/627; O, IRSNB 28114/766; P, IRSNB 28114/100; O, MHNP SNP115L; R, MNHP SNP425W; S, MHNP SNPGSW;
T, MNHP SNP75W; U, MNHP SNP351W:; V, IRSNB 28114/811; W, IRSNB 28114/994; X, MNHP SNP423W:; Y, MNHP SNP2a5w:

Z, MNHP SNP288W, Scale bar: 1 mm.

GEODIVERSITAS » 1997 « 19(3)

573



Godefroit P. & Battail B.

median axis of the crown.

The wear on the cusps is apical but very erratic:
it does not form dlearly defined facets. [t is there-
fore usually impossible to distinguish upper and
lower postcanines. The crown has no basal cin-
gulum and no basal groove separating the crown
from the root.

Root

The root is about 1.5 times as high as the crown.
Its outline is semielliptical in lateral view. Its
median pottion is slightly depressed in compari-
son with the ancerior and the posterior borders.
The pulpal foramen, when it can be observed, is
elliptical aud elongated antero-posteriorly.
Neither bipartition of the root nor undoubling
of the pulpal canal can be observed in the teeth
discovered in Saint-Nicolas-de-Port. In anterior
view, the root is very compressed labio-lingually,
like the crown.

Taste 1. — Measurements {In mm) ol the posteanine teeth of
Pseudotriconodon wildi, from the Late Triasslc of Sainl-Nicolas-
de-Port. Lc, length of the crown; We, widih of the crown; Hc,
height of the crown. For the signification of the groups, see text.

Group Number Le we Hc uw
| IRSNB 28114/737  1.95 055 1.1 3.55
IRSNB 28114/68 1.65 0.6 1.15 275
IRSNB 28114/628 24 0.55 1.4 3.82
IRSNE 28114/752 2 05 >165 4
IRSNB 281148111 1.7 0.7 1.3 243
RSNB 28414/100 1.65 055 1 3
MNHP SNP54 1.5 0.37 1.4 4,05
MNHP SNP 1151 1.65 0.5 115 33
MNHP SNPE1W 2.37 0.9 - 263
MNHNP SNP68W  1.35 0.55 - 245
MNHNP SNP28BW 1.1 025 09 44
MNHP SNP306W 1.9 0.45 115 422
1? IRSNB 28114/984 71.8 0.65 1.3 7277
I IRSNB R156 2.45 075 185 3.27
IRSNB 28114/758 285 095 225 13
MNHP SNP75W 1.42 0.55 - 2.58
MNHF SNP300W 2.18 0.55 145 396
v IRSNB 28114/859  2.25 07 15 321
IRSNB 28114/905  2.25 06 >16 3.75
IRSNB 28114/870 72 0.7 1.45 72.86
IRSNB 28114/906  2.55 085 2 3
MNHP SNPE3W 2 045 1.4 444
MNHP SNP295W 1.35 0.45 1.05 3
MNHP SNP351W 1.15 0.4 1.1 2.88
MNHP SNPa23W 1,75 0.6 - 2.92
MNHP SNP425W 1.7 0.55 - 3.09
Y IRSNB R157 3.1 075 2.1 413

574

Discussion

Small tecth with fundameneally tricuspid crowns
and undivided roots are also known, in
Triassic times, in Tanystropheus, Macrocnenus
(Prolacertilia) and Eudimorphadon (Prerosauria).
Hahn et a/, (1984) list the features distinguishing
the teeth of these animals. Differences can parti-
cularly be observed in the structure of the root,
but also in the ornamentation of the enamel or in
the proportions of the crown. During the Late
Triassic, Pseudoiriconodon and Eudimorphodon
lived together in Saint-Nicolas-de-Pott (Godefroit
& Cuny, in prep.), as in Medetnach (Great-
Duchy of Luxemburg, Hahn er 2/ 1984) and in
the Chinle Formation of New Mexico, USA
(Murry 1986; Lucas & Oakes 1988),

In contemporary Morganucodontidae (teal
mammals), the wor in premolars and molars is
completely divided: moreover, the crown is sur-
rounded by well develaped cingula,
Ornithischian dinosaurs from Late Triassic
assemblages of North America also possess multi-
cuspid triangular teeth (Hunt & Lucas 1994). In
these animals the crowns are more massive and
usually recurved (at least in the premaxillary
teeth), The cusps are more numerous and much
less distinct, The root is higher and separated
from the crown by a well developed neck.

The genus Preurdorriconodon is now unanimously
referred to the Family Dromatheriidae (Carroll
1988; Lucas & Oakes 1988; Barrail 1991;
Haho er al. 1994; Sigogneau-Russell & Hahn
1994): this attribution is based on the partial
bipartition of the root observed in some speci-
mens, on the triconodont organization of the
crown and on the combinated absence of cingula
and constriction berween the crown and the root.
The tecth from Saint-Nicolas-de-Port differ from
Pseudotriconadon chatterjeei, from the Chinle
Formation of New Mexico, by the absence of
distinct striations on the enamél and by their lar-
ger size. They are both morphologically and
morphomertrically closer to Preudotriconodon
wildi, from Medernach.

Figure 5 shows the relative evolution of the length
(x axis, in Ln) and of the width (y axis, in Ln) of
the dental crowns in Pretdotriconodon wildi. The
allometric parameters have been estimated, using

GEODIVERSITAS - 1997 - 19 (3)
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Fia. 5. — Dispersion diagram of the posteanine teeth in Pseudotriconodon.

Teissier’s (1948) formulas (both the length and
the width of the crown are here tegarded as
dependent vaciables), separately for the popula-
tions from Medernach and Saint-Nicolas-de-
Port. The allometry coefficient is similar in both
population; b = 0.90 and 0.92, respectively in
the populations from Saint-Nicolas-de-Port and
Medernach. The isometry between the variables
can therefore reasonably be concluded. On the
other hand, the characreristic ratio difters in the
two populations: a = 0.31 and 0.40, respectively
in the populations from Saint-Nicolas-de-Port
and Medernach. In average, the teeth discovered
in Saint-Nicolas-de-Port seem natrower than
those from Medernach. This difference cannot
be considered as statistically significant because
Pearson’s correlation coefficients berween the
variables are not sufficiently high: r = 0.80 for
the teeth from Saint-Nicolas-de-Port and 0.73
for the teeth from Medecnach. Nevertheless, this
observation is quite interesting because it reflects
a more general morphometrical trend: Tessier
(1936) and Chevais (1937) have actually compi-
led examples in which local races of a same spe-
ctes do not differ in “b” value, but can be
distinguished in “a” value. The proportions of
the studied organ differ in these populations, but
the differences are preserved without change

GEODIVERSITAS » 1997 - 19 (3)

during the life of the animal (at least, in mature
specimens). Therefore, the study of denral allo-
metry in Pewdotriconodon wildi shows that the
morphometrical differences observed between
the teeth discovered in Saint-Nicolas-de-Port and
Medernach can be interpreted as normal varia-
tions between two local (geographically and/or
steatigraphically) faunas of a same species. There
is no morphological or morphomerrical evidence
now available to support a systematic distinction
between these populations.

Genus Tricuspes E. von Huene, 1933
Tricuspes E. von Huene, 1933: 82.

TYPE SPECIES. — Trcuspes tuebingemi: E. von Huene,
1933.

OTHER REFERRED SPECIES. — Tricuspes sigogneauae
Hahn, Hahn er Godefroit, 1994; Tricuspes tapeinodon
n.sp.

DIAGNDSIS. — Accessory cusps sometimes developed
on the anteriar (F/e) or on the posterior {D/d) border
of the molar crown. Cusps not perfectly aligned but
arranged in a V-like manner: the anterior and posterior
cusps are set in a stightly more lingual poasition than the
more central cusps and the crown has an arched aspect
in occlusal view. Axis of the crown perfectly vertical.
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Crown separated from the root by a marked constric-
tion. Root subdivided in its full length, but both por-
tions remain in closc contact with onc another.

Tricuspes tuebingensis E. von Huene, 1933
(Fig. GA-C)

Tricuspes tibangensis . von Huene, 1933: 82, pl. 1,
fig. 7a,b. — Kuﬁn 1965: 85.

Tricuspes tubingensis — Hopson & Kitching 1972:
82. — Clemens ¢ al. 1979: 10, = Clemens 1980: 66,
pl. 10, figs 1, 2a-c, — Bacrail 1991: 89. — Hahn er /.
1994: 148, fig. 3.

? Schneidezihn §; - E. von Huene 1933: 84, pl. 1,
ﬁg. 9a-d.

HoLOTYPE. — An isolated right molariform preserved
in the Geologisch-Paldonrologischen Institut der
Universitit Tiibingen (Germany) and figured, among
others, by Clemens (1980, pl. 10, figs 1, 2a-c).

Locus TyrICUs. — Gaisbrunnen, north of Tiibingen
(Wiirctemberg, Getmany).

STRATUM TYPICUM. — “Rhitbonebed”, included in
Rhaerian sandstones, Upper Triassic.

NEW HYPOTYPES. — From Saint-Nicolas-de-Port:
IRSNB R158 (upper molariform).

D1AGNOSIS. — Molariform teeth with a tiny accessory
cusp m in postere-lingual position; crown rather high:

ratio “length/height” of the crown = 1.53 in IRSNB
R158 and < 1.5 in the holotype. Accessory cusps D/d
and E/e, when present, incorporated in the cutting
edge of the crown.

DESCRIPTION
Measuremens
Length of the crown = 2.75 mm; width of the
crown = 1.06 mm; height of the crown = 1.8 mm.

Crown

The nomenclature of the cusps in Tricuspes is
illustrated by Halin ez 2 (1994, fig. 5). The
enamel is perfectly smooth. In occlusal view, the
ctown is rather eclongated: rthe rarvio
“length/width” of the crown = 2,59. The labial
side is very convex antero-posteriotly and the lin-
gual side, slightly concave. The ctown is formed
by five very distinct cusps. Contrary to
Peendorriconodon, these are not perfectly aligned,
but they are arranged in a V-like manner:
cusps B and C are set in a more lingual position
than cusp A; in the same way, accessory cusps D
and E are ser in a slightly more lingual position
than cusps C and B. The cutting edge is not as
developed as in Psendotriconodon. The base of the
crown is clearly constricted.

In lingual view, the crown is not very high (ratio
“length/height” of the crown = 1.55) and domi-

Fic. 6. — A-C, IRSNB R158, upper postcanine tooth of Tricuspes tuebingensis, from the Late Triassic of Saint-Nicolas-de-Pori;
lingual view; B, occlusal view; C, posterior view. D-F, IRSNB R159, upper postcanine tooth of Tricuspes sigogneauas, from the Late
Triassic of Saint-Nicolas-de-Port; D, lingual view; E, occlusal view; F, anterior view. Scale bar: 1 mm.

576

GEODIVERSITAS + 1997 + 19(3)



nated by the median cusp A. The ancerior and
posterior edges. of this cusp arc clcarly convex and
separated from cusps B and C by distinct
notches. Its verrical axis slopes slightly backwards.
Anterior cusp B is lower than posterior cusp C.
The latter slopes more backwards than cusp A;
cusp B slopes somewhat forwards, Cusp B is flan-
ked antetiorly by a low;, bulbaus accessory cusp E;
cusp C is posteriorly flanked by a very eroded
accessory cusp D, These accessory cusps are
incorporated in the curting edge of the crown. A
tiny, very eroded accessory cusp m is visible on
the lingual side of the crown, just below cusp C.
Wear facets affect the lingual side of the apex of
the cusps. This tooth is thus an upper molari-
form. On cusp A, the wear facet is triangular and
very concave. Cusp B is more affected by wear
than cusp C. Accessory cusp D, as mentioned
above, is very eroded.

Root
The root is not preserved in IRSNB R158.

DiscussioN

Tricuspes tuebingensis is known by one lower
(holotype) and one upper (IRSNB R158) mola-
riform teeth. These teeth differ from chose of
Tricuspes sigogneaue (see below) in the presence of
a tiny accessory cusp m on the postero-lingual
portion of cusp c. Accessory cusps d and e,
although eroded, are also better developed in
IRSNB R158 than in Tricuspes sigogneauae (see
Hahn ez 2/ 1994, figs 5-9) and are clearly loca-
ted on the cutting edge of the crown. IRSNB
R158 difters from the holotype by its crown pro-
portionally fower and longer. This characrer, cor-
related to rhe development of accessory cusps d

Late Triassic cynodonts from Saint-Nicolas-de-Port

and e, probably reflects a more distal position in
the woth row of the former. Hahn et 4l (1994)
did nor observe significant differences in the pro-
portions of lower and upper molariform teeth in
Tricuspes sigognedute.

Tricuspes sigogneauae
Hahn, Hahn e Godefroit, 1994
(Fig. 6D-F)

Tricuspes sigogneanae Hahn, Hahn et Godefroit, 1994:
149, figs 5-13.

Tricuspes cf. tubingensis Clemens, 1980: 71, pl. 10,
fig. Sa-c.

HovroTtyrE. — MNHP SNP49LW, a lower molari-
form figured by Hahn ez al. (1994, fig. 5).

PARATYPES. — G upper molars, 7 lower molars and
4 premolars preserveg in the MNHP and the IRSNB
(sec Hahn er 4l 1994, tabs 2-4, for catalogue num-
bers).

Locus Typicus. — Quarry at Rosiéres-aux-Salines,
region of Saint-Nicolas-de-Port (Meurthe-et-Moselle,
France).

STRATUM TYPICUM. — “Rhaetian” sandstones. Upper
Triassic.

NEW HYPOTYPES. — From Saint-Nicolas-de-Port:
IRSNB R159, IRSNB 28114/193, MNHNP SNP55,
MNHP SNP24W, ? MNHP SNP9&W, MNHP-
SNP289W, MNHP SNPP343W, MNHI SNP345W.

DiAGrosis. — Molariform teeth without accessory
cusp. m in postero-lingual position; crown high: ratio
“length/height” of the crawn < 1.3. Accessory
cusps D/d and Efe, when present, not incorporated in
the cutting edge of the crown, but located on its ante-
rior and posterior wall.

TABLE 2. — Measurements (in mm} of the new molariform teeth of Tricuspes sigogneauas, from the Late Triassic of Saint-Nicolas-
de-Port. Le, length of the crown; We, width of the crown; He, height of the crown; LL, lower left; LR, lower right; UL, upper left;

UR, upper right.

Number Position Lec We He Le/We Root Cusps
IRSNB 28114/193 LL 292 116 28 2.52 + 3
MNHP SNP28OW LR 186 077 1.75 242 - 3(?)
MNHP SNP24W UL 256 1.1 1,95 2.33 - +3+
MNHP SNP55 UR 1.67 068 1.36 2486 - 3
IRSNB R159 UR 2.17 08 1.75 2n - +3+
MNHP SNP343W UR 113 05 1 2.26 - (73
MNHP SNP345W UR . 087 2 - - +3(?)

GEODIVERSITAS * 1997 » 19 (3)

577



Godefroit P. & Batrail B.

DESCRIPTION

The molariform teeth of this spectes were very
accurately described by Hahn et a/ (1994). The
new material discovered in Saint-Nicolas-de-Port
does not give new morphological informations.
Table 2 gives 2 summary of the main morpholo-
gical and morphometrical informations collected
from the new molariforms of Tricuspes sigo-
greaunae. The classification of the teeth, following
the development of the accessory cusps, was crea-
ted by Hahn ez 2/, (1994) and is explained below
(description of Tricuspes tapeinodon,).

DiscussioNn

Hahn er al. (1994, figs 13, 14) atcribute four pre-
molariform teeth to Tricuspes sigogneauae. These
are regarded, in the present paper, as belonging
to Cynodontia incertae sedis.

Tricuspes tapeinodon n.sp.
(Figs 7, 8)

Tricuspes sp. indet. — Hahn ez al. 1994: 154, partim,
fig. 16.

HoLoType. — IRSNB R161, an upper right molari-
form.

PARATYPES. — IRSNB R160, IRSNB 28114/35,
IRSNB 28114/80, IRSNB 28114/106, IRSNB

28114/107, IRSNB 28114/108, IRSNB 28114/109,
IRSNB 28114/827, IRSNB 28114/988, MNHP
SNP160W,

Locus Typicus. — Quarry at Rosiéres-aux-Salines,
region of Saint-Nicolas-de-Port (Meurthe-ct-Moselle,
France).

DERIVATIO NOMINIS. — tapeinos (Greek) = low, and
odois (Greek) = tooth.

STRATUM TYPICUM. — “Rhaetian” sandstones. Upper
Triassic.

DiacNOs1s, — Crown of the molariform teeth very
low: rario “Jength/hcight™ of the crown > 1.55.
Median cusp A/a not much higher than cusps B/b and
Clc. No accessory cusp m in postero-lingual position.
Accessory cusps d and e, when present, incorporated
in the cutting edge of the crown.

DESCRIPTION
Classification
As proposed by Hahn et al (1994) in Tricuspes
sigogneanae. 3; both accessory cusps D/d and Ele
absent; + 3: Ele present, D/d absent; 3 +: Ele
absent, D/d present; +3 +: both D/d and E/e pre-

sent.

Measurements
The measurements taken on the molanform teeth
of Tricuspes tapeinodon are shown in table 3.

Fic. 7. — Molariform teeth of Tricuspes tapeinodon, from the Late Triassic of Saint-Nicolas-de-Port. A-C, IRSNB R161, upper post-
canine; A, lingual view; B, occlusal view; C, anterior view. D-F, IRSNB R160, ? lower postcanine; D, lingual view; E, posterior view;

F, occlusal view. Scale bar: 1 mm.
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Crown

The enamel is always perfectly smooth. The
crown is composed of three main cusps. The
highest (A/a) is set in a submedian position and
flanked by an anterior cusp (B/b) and a postcrior
cusp (C/c). Two accessory cusps are sometimes
developed on the anterior and posterior portion
of the crown (respectively Ele and D/d). In
occlusal view, the crown is proportionally long
and narrow: the ratio "length/width™ of the
crown varies between 2.25 and 3.8, on the teeth
currently studied, The crown has a pronounced
arched aspect: its labial side is very convex antero-
posteriorly and its lingual side, slightly concave;
at the level of the central cusp, the lingual side of
the crown is nevertheless somewhat convex. As
usual in Ticnspes, the cusps are not perfectly ali-
gned, but set in a V-like manner. The cutting
edge joining the cusps rogether is less developed
than in Tricuspes tuebingensis ov Tricuspes sigo-
gneaunae. The anterior and posterior ends of the
crown are tapering.

In lingual view, the crown is very low: the ratio
“length/height” of the crown varies between 1.55
and 2.25 in the material referred to this species.
The main cusp Afa is not much higher than
cusps B/b and Clc. Cusps B/b and C/c are usual-
ly subequal in size and it is thercforc morc diffi-
cult to distinguish the anterior and the posterior
ends of the crown than in Tricuspes tucbingenss
ot in Tricuspes sigogneanae. They are more roun-
ded and stocky than cusp Afa and their vertical
axis can be somewhart divergent. The cusps are
well separated from each other by deep notches.

Late Triassic cynodonts from Saint-Nicolas-de-Port

The accessory cusps D/d and Efe, when present,
are incorporated in the cutting edge, as in
Tricuspes tuebingensis, and not rejected on the
antcrior and posterior walls of the crown, as in
Tricuspes sigagneanae.

There is no trace of cingulum or accessory
cusp m, as in Tricaspes tuebingensis, The crown
was apparcntly separated from the root by a
constriction.

Wear facets are not always as well marked as in
Trienspes sigogneauae and it is therefore some-
times difficult to distinguish the lower from the
upper molariform teeth. Wear erodes the upper
tecth on their lingual and the lower teeth on
their labial side,

In IRSNB R160 (lowcr molariform), the apices
of cusps A, B and C are truncated by wear and
have thus a bevel-edged aspcct. Cusp A bears a
second elliptical wear facet, from the apical facet
to its base.

In IRSNB 28114/108 (upper molarifotm), rhe
apices of cusps A, B and C are slightly blunt by
small circular wear facets. The lingual side of the
crown bears, below cusp b, a wide facet reminis-
cent of a conract facet with the contiguous tooth
in the dental row.

The lingual side of IRSNB 28114/109 (upper
molariform) has a very extensive, mat-and slight-
ly concave wear facet, extending from the ante-
rior cdge of cusp B to the anterior edge of
cusp C and from the base of the crown to the
apices of the cusps. A second wear facet, at the
basc of the posterior side of cusp C, can be inter-

o N I
CN e e

Fia. 8. — Outline of molariform teeth of Tricuspes tapeinodon, from the Late Triassic of Saint-Nicolas-de-Port. A, IRSNB R161;
B, IRSNB 28114/80; C, IRSNB 28114/108; D, MNHP SNP160W; E, IRSNB 28114/109; F, IRSNB 28114/106; G, IRSNB R160;

H, IRSNB 28114/107; 1, IRSNB 28114/35. Scale bar: 1 mm.

GEODIVERSITAS « 1997 + 19(3)

579 |



Godefroit P. & Battail B.

TaBLE 3. — Measurements (in mm) of the molariform teeth of Tricuspes tapeinodon, from the Late Triassic of Saint-Nicolas-de-Port.
Le, length of the crown; We, width of the crown; He, height of the crown; LL, lower left; LR, lower right; UL, upper left; UR, upper

right.
Number Position Lc Wc He Lc/Wc Root Cusps
IRSNB 28114/35 ?LL 115 0.4 0.74 2.87 = 3
IRSNB 28114/107 7LL 228 06 1.02 3.8 - +3
IRSNB 28114/106 LR 2.87 0.85 1.5 3.38 - 3+
IRSNB R160 ?LR 2.27 0.7 1.33 3.24 - +3+
IRSNB 28114/80 uL 2.62 0.82 1.46 3,19 - 3+
IRSNB 28114/827 UL - 0.98 1.5 - - +3(?
MNHP SNP160W uL >2.3 0.72 - >3.26 - +3(M
IRSNB R161 UR 2.83 09 1.62 3.14 - +3+
IRSNB 28114/108 UR 215 0.95 1.27 2.26 - 3+
IRSNB 28114/109 UR 1.65 0.67 0.75 246 - 3

preted as a contact facet with the contiguous Roor

posterior tooth in the dental row. It seems, there-
fore, that the teeth of the same row were aligned,
which permits one-to-one occlusion berween
teeth of the opposite rows.

The labial side of IRSNB 28114/106 (fower mola-
riform) bears three wear facets. The first one
erodes the posterior edge of cusp b and the ante-
rior edge of cusp a. The second one is continuous
on the posterior edge of cusp a and on the anterior
edge of cusp c. The third facet affects the posterior
edge of cusp cand the anterior edge of cusp d.

The root is not preserved in the molariform
tooth referred to Tricuspes tapeinodon.

DISCUSSION

Figure 9 compares the distribution of the length
(x axis, in Ln) and of the width (y axis, in Ln) of
the molariform teeth in the three species recogni-
zed in the genus Tricuspes. It appears that
1. tapeinocon has, in average, proportionally nar-
rower dental crowns than 70 sigogneauae. This
result can be considered as significant because
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Fic. 9. — Dispersion diagram of the molariform teeth in Tricuspes.
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Pearson’s correlation coefficients are sufficiently
high: r = 0.91 and 0.84, respectively in 7 sigo-
gneanae and T tapeinoden. The allometry coeffi-
cient, estimated by Teissier’s (1948) formula
differs between chese species (b = 1.16 in 7T sigo-
gneauae and 0.9 in T, tapetnodon), which
confirms their taxonomic distinction. There is
no evidence, at our present state of knowledge,
to support a generic distinction of Tricuspes
tapeinodon.

Genus Meurthodon
Sigogneau-Russell ef Hahn, 1994

Meurthodon Sigogneau-Russell ez Hahn, 1994: 212.

TYPE SPECIES. — Meurthodon gallicus Sigogneau-
Russell er Hahn, 1994.

DIAGNOSIS. — As for the only currenty recognized
species Meurthodon gallicus Sigogneau-Russell er
Hahn, 1994.

Meurthodon gallicus
Sigogneau-Russell et Hahn, 1994
(Figs 10, 11)

Meurthodon gallicus Sigogneau-Russell ez Hahn, 1994:
212, figs 10.11. — Hahn e a/. 1994: 142, fig. 2f.

Late Triassic cynodonts from Saint-Nicolas-de-Port

Tricuspes sp. indet. — Hahn et al 1994: partim 154,
fig. 15.

“Dent daspect mammalien™ (Russell e al. 1976: 377,
l. 1, figs 1-3).

... probably representative of a cynodont reptile...”

(Clemens 1979; 11).

*Advanced mammal-like repuile” (Clemens 1980: 62).

“French mammal ()" (Gow 1980: 480, fig. 10).

Hovroryre. — MNHP SNP1W.

Locus Tyricus. — Quarry at Rosiéres-aux-Salines,
region of Saint-Nicolas-de-Port (Meurthe-et-Moselle,
France).

STRATUM TYPICUM. — “Rhaetian” sandstones. Upper
Triassic.

NEW HBYPOTYPES. — Fram Saint-Nicolas-de-Dott:
MNHP SNPIW, IRSNB R162, IRSNB RI163,
IRSNB 281141/5, IRSNB 28114/17, 1RSNB
28114140, IRSNB 28114/45, IRSNB 28114/56,
IRSNB 28114/746G, IRSNB 28114/754, [RSNB
28114/814, IRSNB 28114/902, IRSNB 28114/993,
MNHP SNP51DD, MNHDP SNP64W, MNHP
SNP115W, MNHP SNP200W, MNHP SNP210W,
MNHP SNP514W.

DiaGNosts, — Crown of postcanine teeth asymmetri-
cal and tetracuspid, The second cusp is always the lar-
gest and che first cusp is usually the smahest. The
three posterior cusps are clearly inclined backwards.
Small erratic cingular elements on some teeth. Crown

Fig. 10. — Postcanine teeth of Meurthodon gallicus, from the Late Triassic of Saint-Nicolas-de-Port. A-C, IRSNB R162, lower post-
canine; A, lateral view; B, occlusal view; C posterior view. D-F, IRSNB R163, upper postcaine; D, lateral view; E, occlusal view; F,

posterior view. Scale bar: 1 mm.
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clearlfr separated from the root by a sulcus. Roots
completely subdivided and fully separated on the dis-
tal three quarters of their length.

DESCRIPTION

Preliminary remark

Until now, the holotype (MNHP SNP1W) was
the only known specimen of Meuribodon gallicus.
The original description of this tooth
(Russell ez al. 1976) is particularly derailed.
Therefore, the following description points only
to differential characters observed in new mate-
rial referred to this species.

Measurements
The measurements taken on the postcanine teeth
of Meurthodon gallicus are shown in table 4.

General characters of the crown

The crown is tetracuspid and the cusps are very
compressed lubio-lingually. The second cusp is
always the highest. Its is flanked by a small ante-
rior cusp and by two postedor cusps of decrea-
sing sizes. The three posterior cusps slope
backwards. The crowns of some teeth (IRSNB
28114/005, IRSNB 28114/902) are proportion-
ally less long, but higher than in MNHP
SNP1W. This feature can reflect the relative
position of the tooth in the jaw: the most slender
teeth have a pronounced premolariform aspect.

First cusp

The first cusp is always quite small. Trs axis is near-
ly perfectly verrical, bur can sometimes slope
backwards (IRSNB 28114/40). It is usually adja-
cent to the second cusp, but can be separated from
it by a more ar less deep groove. It is somerimes
slighely displaced towards the lingual side of the
crown (IRSNB 28114/5, IRSNB R163, IRSNB
28114/814, MNIIN SNP115W). The fint cusp
of MNHP SNP1W, IRSNB 28114/40, IRSNB
28114/056, IRSNB R162, MNHP SNPG4W and
MNHP SNP210W bears, on its anterior lingual
side, a well marked flat triangular facer. This sug-
gests a contact between.contiguous teeth and thus,
a mesio-distal overlapping of the teeth (Russell
et al. 1976). In IRSNB R162, a tiny accessory
cusp, at the base of the labial side of the first cusp,
is prolonged backwards by a brief ridge.

| 582

Second clisp

The second cusp is always by far the highest, Its
labial side is more convex than its lingual side. Its
apex is rounded. It slopes backwards: its vertical
axis forms an angle of 60° to 70° with the hori-
zonwal axis of the crown, lts posterior margin is
always less oblique than its anterior margin. Both
are made thinner, cutting, usually pinched ac che
base and more rounded at the top. The cusp can
be slightly curved towards the lingual side of the
crown ([RSNB 2811475, IRSNB 28114/17,
IRSNB R163). At the level of the junction with
the third cusp, both the labial and the lingual
sides of the crown bear a concave dimple. The
labial one is always berter marked.

Third cusp

The third cusp is nearly identical to the second.
It is usually still more inclined backwards
(MNHP SNP1W, IRSNB R163, IRSNB
28114/40. IRSNB 128114/56, IRSNB
28114/902). [t is always smaller than the second
cusp and higher than rhe first and the fourth. Its
anterior and posterior margins are cutting, too,
particularly at their base. lts labial and lingual
sides also bear small facers, ac the level of the
junction with the fourth cusp.

Fourth cusp

The fourth cusp is usually higher than the firsc
one (MNHP SNP1W, IRSNB 28114/5, IRSNB
28114/17, IRSNB R163, TRSNB 28114/45,
IRSNB 28114/56, MNHP SNP64W, MNHNP
SNI210W), but can sometimes be somewhat
smaller (IRSNB 28114/902, IRSNB 28114/993,
MNHP SNP200W). It is always less inclined
backwards than the third: its slope is approxima-
[C])’ t"lC samc [hﬂn tha[ OF l‘l‘lc hCCOnd CU.‘.'P. I[S
apex is usually more sharp-pointed than that. of
the second and the thisd cusps. [ts anterior mar-
gin is sharper than its posterior margin, which
participates in the postetior border of the crown.
The posterior border of the fourth cusp bears, in
IRSNB 28114/5 and IRSNB R163, 2 well mar-
ked wiangular mas facet, probably corresponding
to the overlapping area with the contiguous pos-
tetior tooth in the denral series. In IRSNB
28114/040, a posterior swelling forms a tiny
posterior accessory cusp.
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Base of the crown

The base of the crown 1s distinctly constricted by
a sulcus separating it from the root. Under the
cusps, the labial side of the crown is usually
convex antero-posteriorly; the lingual side is flat
to slightly concave. The labial side sometimes
presents a concavity between the second and the
third cusp (MNHD SNP 1W, IRSNB 28114/5,
IRSNB 28114/56). Between these cusps, rhe
base of the lingual side of the crown bears a
dimple in continuity with the separation line of
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The labial side of IRSNB R162 bears, under the
junction berween the third and the fourth cusp,
a small swelling which can be inrerpreted as the
rough shape of a cingulum. If the orientation
proposed above is correct, the presence of cingu-
lar elements on the labial side should indicate, by
analogy with the Morganucodontidae, that this
tooth is an upper postcanine. The presence of
wear facets on the labial side of the cusps contra-
dicrs this interpretation (see below), Such a swel-
ling can be observed on the lingual side of
IRSNB 28114/17, under the junction between

["D @@[}g;

FIG 11. — Outline of postcanine teeth of Meurthodon gallicus, from the Late Triassic of Saint-Nicolas-de-Port. A, MNHP SNP1w;

B, IRSNB R162 (lower postcanine); C, IRSNB 28114/902; D, IRSNB 28114/40; E, MNHP SNP210W; F, MNHP SNPG64W,; G, IRSNB
28114/993 H, IRSNB R163 {upper postcanine); |, IRSNB 28114/746; J, IRSNB 28114/17 (lower postcanine); K, MNHP SNP514W;
L, IRSNB 28114/56 {lower postcanine); M, IRSNB 28114/45 (lower postcanine); N, MNHP SNP51DD; O, MNHP SNP20W, Scale

bar: 1 mm.
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the second and the third cusp. With the lingual
dimple berween the second and the third cusp,
this swelling delimits a small lingnal basin. A
tiny accessory cusp can be observed on the lin-
gual side of IRSNB 28114/5, under the junction
berween the second and the third cusp. These
last two tecth, which present cingular elements
only on their lingual side, are therefore probably

lower postcanines.

Wear facers

Russell et al. (1976) did not observe clearly deh-
ned wear facets in MNHP SNP1W. The flat
anterior facet on the firse cusp is nevertheless
interpreted, as mentioned above, as a contact
area with the contiguous tooth. The flatter upper
half of the fourth cusp is similarly regarded as a
contact area with the posterior tooth. These
facets indicate thar the teeth of the same row
were aligned, which is.an important prerequisite
to one-to-one occlusion (Cromptan & Luo
1993; Luo 1994). However, several other teeth
present clearly defined wear facets.

Two elongated, semielliptical and concave facets
are present on the labtal side of the second and
third cusps, in IRSNB 28114/5. The facet
extends nearly as far as the base of the second
cusp. If the orientation proposed is correct, this
tooth is therefore a lower postcanine.

In IRSNB 28114/56, wear facets are also located
on the lingual side of the second and third cusps.
The first facer truncates the top of the second
cusp. The second facet is long and oblique for-
wards: it reaches the base of the third cusp. 'This
tooth is therefare probably a lower postcanine.

In IRSNB 28114/17, the labial side of the apex
is truncated by an elliprical wear facet, which
confirms irs autribution to the lower dantal series.
In IRSNB R162, a wear facer extends on the ante-
rior side of the apex of the second cusp, replacing
its natural cutting edge by a narrow, flat and clon-
gated facet, and, on the its labial side, forming a
small triangular arca. The incerpretation of this
tooth is difficult: both the cingular elements and
the wear facer are present on the same side and the
cusps are not curved. [f the orientation of this
tooth is correct, it is thus a lower postcanine with
tiny external cingular elements.

MNHP SNP 115W has been identified by
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Hahin ez al. (1994, fig. 15) as Tricuspes sp. In fact,
it presents all the diagnostic characters of
Meurthadon gallicus. Vhe labial side of its last
three cusps possesses well marked wear facets.
Thus, iv is probably a lower postcanine.

MNHP SNP 200W also possesses a vell marked
elongated wear facetr on the labial side of its
second cusp, which permits its artribution to the
lower dental series.

Two wear facets can be observed on the lingual
side of IRSNB R163. The first, triangular in
shape, is located at the apex of the second cusp;
the second facet is elongated on the third cusp.
"This is therefore probably an upper postcanine.

Roots

The roots can only be observed on the holotype
and have been described in detail by Russell ez 4/.
(1976).

DISCUSSION

Russell ez a/. (1976) discuss in detail rhe affinities
of the holotype MNHP SNP1W and emphasize
the close resemblance of this tooth with those of
the Late Triassic cynodont Therisherpeton cargni-
i Bonaparte er Cabrera, 1975 and with those of
Sinoconodon rigneyi Patterson et Olson, 1961,
The latter genus is now clearly recognized as a
true mammal, forming the sister-group of a
monophyletic taxon that includes all the other

TasLe 4. — Measurements (in mm) of the postcanine teeth of
Meurihadon gallicus, from the Late Triassic of Saini-Nicolas-de-
Port. Le, length of the crown; We, width of the crown; He, height
of the crawn.

Number Le We He Lc/We
MNHP SNP1W 425 1.32 3.05 3.22
IASNB 281 14/005 217 08 >2 2.7
IRSNB 28114/017 2.32 0.8 2.23 2.9
IRSNB R163 2.25 0.72 2.12 3.12
IRSNB 28114/040 39 14 >2.1 3.54
{RSNB 28114/045 242 0.9 - 2.69
IRSNB 281 14/056 2.6 0.87 >1.85 299
IRSNB R1€2 4.25 1.35 2.9 3.15
IASNB 28114748 3.95 1.07 24 1.65
IRSNB 28114/754 2,98 0.9 - 3.31
IRSNB 281141902 2 0.88 2.37 2.27
IHSNB 28114993 248 - 2.1 .
MNHP SNPeAW 353 0.97 2.25 3.64
MNHP SNP20OW 1.85 0.8 1.43 231
MNHP SNPZ210W 3.02 1.01 2.7 2.99
MNHP SNP514W 267 0.89 217 3
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mammals (Crompton & Luo 1993; Wible &
Hopson 1993; Lucas & Luao 1993; Luo 1994).
Sigogneau-Russell & Hahn (1994) group
Therioherpeton and Meurthodon within the fami-
ly Theriohetpetidae. This family is thoughe to
form the sister-group-of the Dromathetiidae.
Hahn e7 al. (1994) gather both genera within the
family Dromatheriidae.

The new specimens discovered in Saint-Nicolas-
de-Port permit a better understanding of the
dental variability in Mewrthvdon. The postcanine
teeth of Menrthadon are compared in derail with
those of Therivkerpeton and Sinoconodon, in
order to clarify the affinities of the genus:

1. The presence of wear facets on the labial side
or on the lingual side of the crowns atiests that
the material referred to Meurthodon includes
upper and lower postcanines morphologically
identical. This scems to be a usual character in
the Dromatheriidae. The upper and lower post-
canines scem also very similat in- Sinvesiodon. In
1herioherpeton, the upper and the lower postca-
nines scem to be constructed following the same
plan, but the poor preservation of the material
prevents more precise comparisons.

2. In Sinocortodon, postcanine teeth lack differen-
eiation into premolariform and molatiform tecth
(Crompton & Sun 1985). In adult dental formu-
la, the single canine is separared from the first
postcanine by a long diastema (Patterson &
Olson 1961). The anterior postcanines. are lost
without replacement, resulting in an increasingly
large postcanine diastema during ontogeny. At
least two postcanines are added to the posteriot
end of the tooth row and ar least one postcanine
was replaced in older specimens (Crompron &
Luo 1993). In Thervioherpeton, the crowns of the
anterior postcanines are not preserved, bur the
size of their alveolae are smaller than in the pos-
terior molariform teeth. Their posteanine denti-
tion was rhus probably subdivided into
premolariform  and molariform reeth.
Bonaparte & Barbetena (1975) observed an
alternate tooth replacement in this genus. In
Meurthadon, only isolated tecth have been disco-
vered: this prevents the identification of premo-
lariform teeth in chis genus (see below).
Nevertheless, some reeth have a more slender
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aspect than others: this can teflect their relative
position in the dental series. The tooth replace-
ment pattetn is unknown in Mewrthodon.

3. In Meurthodon, the roots of molaciform teeth
are fully separated on three quarrers of their
length, but fused proximally below the crown. In
Therioherpeton, they are separated on the whole
length, but connected by a thin sheer of denrine.
In Sinoconvdon, like in Meurthoden, the post-
canine toots are divided only along their distal
parts (Luo 1994, fig. 6.6).

4. In Mewrthodon, the presence of small facets on
the anterior and posterior parts of the crown
reveals the contaet between contiguous postea-
nines. In Therioherpeton, the distal posteanines
have an oblique implantation, like in the
Tritheledontidae: the anterior margin of the dis-
tal posicinine is placed antero-lingually to the
postetior margin of the mesial rooth. The adja-
cent postcanines of Sinoconodon do not interlock
with one another (Crompton & Luo 1993).

5. The postcanines of Mewrthodon show weur
facets. They do not seem constant, like in the
Morganucodontidae or later mammals, indica-
ting that the relations between lower and upper
postcanines were not yet clearly defined. A stron-
ger wear seems to affect rhe cusps of
Therioherpeton (sce Bonaparte & Barberena
1973). In Sinoconodon, the postcanine crowns
lack wear facets, which is probably correlated to
the absence of one-to-one alignment of the cot-
responding upper and lower molariforms
(Crompron & Luo 1993; Luo 1994).

6. Tiny and very inconstant cingulat elements can
be obsctved on Meurthodon postcanines.
Theriolerperon lacks angulum or cingular accesso-
ry cusps. Some of the best preserved postcanines:
of Sinoconodon possess a faint labial cingulum on
the uppers and a more distinct one on the poste-
rolingual surface of the lowers (Crompron & Sun
1985: Crompton & Luo 1993),

7. In these three genera, the crown is laterally
compressed and fundamentally tetracuspid: the
second cusp 1s the highest and the decreasing size
of the distal cusps is regular, The cusps are pro-
portionally higher and betrer defined in
Mewrthodon than in Therioherpeton, bur this may
be a resulr of a stronger wear in the latter genus
(Sigogneau-Russell & Hahn 1994). The cusps do
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not present backwards slope in Therioherpeton.
The first cusp is independant from the second
and the last two cusps are closer side by side than
in Meurthodon (Russell et 2l 1976). A fifth ante-
rior accessory cusp can be observed on some
postcanines in Sineconodon (sec Patterson &
Olson 1961; Crompton & Sun 1985). The first
cusp is usually better separated from the second
than in Meurthodon. The last three cusps are also
usually less inclined.

Comparisons with the advanced cynodont
Therioherpeton and the primitive mammal
Sinoconodon, whose dentition is most similar,
reveal that the postcanine teeth of Meurthodon
present a mosaic of plesiomorphic (low develop-
ment of cingular elements) and apomorphic (bet-
ter separated roots, wear facets, ? contacts
between adjacent postcanines) characters. As this
taxon is currently known only by its postcanine
teeth, it is not possible to decide whether
Meurthodon is a very advanced cynodont or a true
early mammal. Waiting for further evidence, this
genus is provisionally and questionably dassified
whithin the Dromatheriidac, as suggested by
Hahn er al (1994). This seems the mpst conser-
vative course, in the present state of knowledge.

Morphometrically, the dispersion diagram of the

040 +

postcanine teerh in Meurthodon gallicus shows a
negative allomeiry between the width and the
length of the crowns (Fig. 12): the allometry
coefficient b, calculated according Tessier’s
(1948) formula, is 0.63. Pearson’s correlation
coefficient is high (r = 0.89) and this resulc can
therefore be regarded as correct. This negative
allometry reflects the cutting function of the
postcanine reeth in AMeurthodon. The correlation
berween the length and the height of the postca-
nine crowns is too low (r = 0.63) 10 permit a cor-
rect estimation of the allometry coefficient
between these variables.

CYNODONTIA INCERTAE SEDIS
Genus Hahnia n.g.

TYPE SPECIES. — Habnia obliguu n.sp.

DERIVATIO NOMINIS. — Dedicaced to Prof.
Dr. G. Hahn, for his contribution to the knowledge
of Lare Triassic cynodonts and early mammals from
Lorratne.

DIAGNOsIS. — As for the only currently recognized
species Hahnia obliqua n.sp.

DiscussioNn
See under Hahnia obliqua n.sp.

0.00 } }
0.40 0.60

Ln (lwidth of the crown)

-0.20 T

-0.30 T

-0.40

-0.10 T n

Ln {length of the crown)

Fia. 12. — Dispersion diagram of the postcanine teeth in Meurthodon.
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Habnia obliqua n.sp.
(Fig. 13)

HOLOTYPE. -— [RSNB R164, a left upper postcanine,
with its root nearly completely preserved.

PARATYPES. — MNHP SNPS0DD, a complete lower
right postcanine; IRSNB 28114/102, MNHP SNP23
and MNHP SNP57, crowns without roots of upper

postcanings,

DERIVATIO NOMINIS, — obliquus, -a, -um
(lat.) = oblique. Refers to the vertical axis of the
crown, inclined backwards.

Locus Tyricus. — Quarry at Rosiéres-aux-Salines,
region of Saint-Nicolas-de-Port (Meurthe-et-Moselle,
France).

STRATUM TYPICUM. — "Rhaetian” sandstones. Upper
Triassic.

DiagNosis. — Rartio “length/width™ of the
crown > 3. Vertical axis of the crown inclined back-
wards. Main cusp slightly curved towards the lingual
side, Labial side of the crown clearly more convex
than the lingual side. Elongated wear facets along the
anterior and postertor cucting edges, on the upper
postcanines. PBase of the crown not constricted. Root
semielliprical in outline, 1.5 to 2 times as high as the
crown. Pulpal canal narrow and elliptical in outline.

Late Triassic cynodonts from Saint-Nicolas-de-Port

DESCRIPTION

Measurements

Table 5 shows the measurements taken on the
postcanine teeth of Hahnia obligua from Saint-
Nicolas-de-Port.

Crown

The crown is tricuspid and the enamel, perfectly
smooth. In occlusal view, the crown is very com-
pressed labio-lingually: 3 < ratio “length/widch”
of the crown < 3.65. The labial side is convex
antero-posteriorly, while the lingual side is slight-
ly concave. As in Psendotriconodon, the three
cusps are perfectly aligned on the mesio-distal
axis of the crown. Nevertheless, the edge is not as
sharp as in the latter genus. On the upper post-
canines, the edge is particularly blunt between
the main cusp and the mesial cusp. The apex of
the main cusp is rejected to the lingual side.

In anterior view, the main cusp is not perfecdy
straight, as in Pseudotriconodon, bur curved
towards the lingual side, particularly in its upper
pottion.

In lingual view, the verrical axis of the crown is
inclined backwards, forming an angle of approxi-
marely 15° with the vertical axis of the root. The

FiG. 13. — Postcanine teeth of Hahnia obliqua, from the Late Triassic of Saint-Nicolas-de-Port. A-C, IRSNB R164, upper postcanine;
A, lateral view; B, occlusal view; C, anterior view. D-F, MNHP SNP50DD, lower postcanine; D, lateral view; E, occlusal view; F, pos-

terior view. Scale bar: 1 mm.
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TaBLE 5. — Measurements {in mm) of the postcanine teeth of
Hahnia obliqua, from the Late Triassic ol Saint-Nicolas-de-Port.
Lc, length ot the crown; We, width of the crown: He, height of
the crown; Hr, height of the root.

Number Le We He Hr
IRSNB R164 1.6 0.45 1.15 2.1
IRSNB 28114/102 1.25 04 >1.2 -
MNHP SNP50DD 1.82 05 1.25 1.9
MNHP SNP23 2.3 0.75 - -

main cusp has a triangular outline; its anterior
and posterior edges are srraight, bur its apex is
always somewhar blunt. It is flanked by a pair of
very blunr triangular accessory cusps. These are
not well separated from the main cusp, Because
of the backwards slope of the crown, the distal
accessory cusp seems lower than the mesial cusp.
In the upper postcanines, a well marked wear
facet runs along the posterior edge, on the lin-
gual side of the main cusp. This looks like an
clongated, very narrow and mat surface. In
IRSNB 28114/102 and MNHDP §NP23, a
second wear facet is present on the anterior edge
of the main cusps it i¢ less marked and less long
(stopping below the apex of the main cusp) than
the first one. This facet is absent from IRSNB
R16G4, but the anterior edge of the main cusp is
very blunt. A third small facet is present on the
lingual side of the apex of the main cusp. In
MNHP SNP350DD, identified as a Jower postca-
nine, a small wear facer is present on the labial
side of the main cusp, in the middle of the ante-
rior edge.

There is no constriction between the crown and
the root.

Root

The root is nearly complete in IRSNB R164 and
complete in MNHI SNP50DD. In IRSNRB
R164, the root is nearly 2 times as high as the
crown; in MINHN SNP50DD, the ratio “height
of the root/height of the crown” = 1.5. In basal
view, it is very compressed labio-lingually. lts
labial side is slightly convex antero-posteriorly;
the upper portion of its lingual side is flat and
the lower portion is slightly concave. The pulpal
foramen is small and elliptical in outline. It does
not show any evidence of bipartition.
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In lateral view, the root has a semi-elliptical out-
line. It gmdqally and symmetrically gets narrow
towards the up.

DISCUSSION

By their general morphology, these teeth are remi-
niscent of the small carnivorous cynodonts from
the Upper Triassic: the crown is tricuspid, smooth,
very narrow labio-lingually, with a curting edge
and without cingulum; the root ts high and
semielliptical in shape (Hahn e @/ 1984). The
affinities with the different families of Triassic car-
nivorous cynodonts are nevertheless difficult to
establish. The main characters of the postcanine
teeth in these families are reviewed below and
compared with those of Hahnia obliga.

Thrinaxodontidae

(Late Permian of South Africa and Russia, Early
Triassic of South Africa)

In contrast with Habnia obligra, the postcanine
teeth of the Thrinaxodontidae are not strictly
secrorial, but possess an internal cingulum with
small cusps (Hopson & Kitching 1972; Bartail
1991). 'The lingual side of the upper postcanines
does not bear marked wear facets.

Galesauridae

(Late Permian and Eatly Triassic of South Africa)
Like in Hahnia, the postcanine teeth of the
Galesauridae are devoid of cingulum. Never-
theless, in Cynosaurus Schmidt, 1927, they are
less compressed labio-lingually and the anterior
accessory cusp is less detached. In Galesaurus
Owen, 1860, the postcanines aré very compres-
sed labio-lingually, but, in contrast with Huhura,
the main cusp is very curved backwards and
there is no anterior accessory cusp (Bauail 1991).
The teeth do not bear marked wear facets

(Crompron 1972).

Cynognathidae

(Early Triassic and Early Middle Triassic of
South Africa and South America)

The Cynognathidae form a monogeneric famity
(Batrail 1991). The postcanine teeth of
Cynagnathis Sceley, 1895 are similar to those of
Hahnia: the crown is very compressed labjo-
lingually, devoid of cingulum and formed by a
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high central cusp flanked by several accessory
cusps perfectly aligned antero-posteriorly, for-
ming a cucting edge. The vertical axis of the
crown slopes backwards. The lingual side of the
upper postcianines and the labial side of the lower
postcanines bear marked wear facets-(Crompton
1972). The root is undivided, but can be slighdy
depressed by a longitudinal furrow. Neverthelcss,
differences can be observed: in Cynagnathus, the
main cusp is curved backwards and somewhart
serrated, especially in younger specimens.

Chiniguodontidae

(Lower Triassic of South Africa and Argentina,
Middle Triassic of Tanzania, Argentina and
Brazil, Upper Triassic of Argentina and Brazil)

In the Chiniquodontidae. the root of the postca-
nine teeth ts never subdivided and can be separa-
ted from the crown by a well marked
constriction. The presence of wear facers acrests
constant countacts between uppet and lower post-
canines, like in Hahnia, The crowns of postea-
nine teeth are strictly sectorial, following, the
complete disparition of the cingulum, in Probele-
sodon lewisi Romer, 1969 and Probainognathus
Jenseni Romer, 1970 (Battail 1989). The crowns
of the posteanincs, in Probatnognathus, although
very worn, arc quite different from those of
Habnia: the main cusp, low and weakly develo-
ped, is flanked by an anterior and a posterior
cusp poorly developed. The edge formed by
these cusps is sinuous and devoid of sharp
points. Only the most posterior postcanines are
tricuspid in Probelesodon: the anterior accessory
cusp is always very low and poorly separated
from the main cusp. The lawer is very curved
backwards.

Tritheledonticdae

(Late Triassic of Argentina, Early Jurassic of
South Africa and the USA)

In the Tritheledenddae, the crowns of the post-
canine teeth are always less compressed labio-
lingually than in Hafmia and wsually bear a cin-
gulum (sce Gow 1980),

Dromatheriiclae

(Middle Triassic of Argentina, Late Triassic of
Europe and the USA)
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The postcanines of Hahnia are very similar to
those of Msendotriconodon: the crown is tricuspid,
strictly sectorial without cingulum and very com-
pressed labio-lingually; the cusps are pertectly ali-
gned following the antcro-postcrior axis of the
crown, forming a cutting edge: there is no
constriction beeween the crown and the roots the
root is semielliptical in outline and very com-
pressed; the pulpal foramen is small and elliprical
in outline. Marked wear facets are absent from
Pseudotriconodon postcanines, but are obsecved in
Tricuspes. The backwards slope of the crown is an
uncommon feature in specics currcntly referred
to the Dromatheriidae. The only true diagnosti-
cal character of the family Dromatheriidac is the
subdivision of the root in posterior postcanines.
This feature is not present in the two complete
tecth currently discovered in Hahuia.
Nevertheless, the subdivision of the base of the
root iy very rare in the primitive Dromatheriidae
Pseudotriconodon,

Small carnivorous cynodonts incertae sedis

{Late Triassic of Lurope)

In Lepagia Hahn, Wild et Wouters, 1987 and
Gaumia Halin, Wild et Wouters, 1987, the post-
canine teeth are fundamentally tricuspid and
strictly sectorial, without cingulum, like in
Hahuia. The roor is always undivided. Contrary
to Hahnia, the crown is never inclined back-
wards, the main cusp is not curved to the lingual
side and does not bear marked wear facets, in
both gencra. Moreover, the crown is well separa-
ted from the root by a marked constriction.

In the current state of knowledge, the phylogene-
tical position of Hahnia within the infraorder
Cynodontia seems difficule to establish. The
structure of the postcanine tecth is similar o
those of Cynognathidae, but the antribution to
this family is very dubiaus, for want of true dia-
gnostical characters in the postcanines: rhe
Cynagnathus Zone in Sowth Africa (Spachian ro
Anisian, sce Shishkin et al. 1995) and the Upper
Triassic in Saint-Nicolas-de-Port are actually
scparated by a space of time of about 25 Ma,
The postcanines of Hahnia sesemble those of che
Dromatheriidae, too, but there is no trace of
bipartition of the root in the material carrently
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discovered. Waiting for further evidences,
Habnia is thus referred to Cynodontia incertae
sedlis.

Genus Ganmia Hahn, Wild er Wouters, 1987

Gaumia Hahn, Wild et Wouters, 1987: 11.

TYPE SPECIES. — Gaumia longiradicata Hahn, Wild er
Wourers, 1987,

OTHER REFERRED SPECIES. — Gawnrmia ? incisa Hahn,
Wild ez Wouters, 1987.

DiaGnosts. — Crown of the postcanine teeth “trico-
nodont”, more or less narrow, with the labial and lin-

ual sides nearly symmetrical. Axis of the crown per-
ectly vertical. gusps not curved and more or less sym-
merrically arranged, the central cusp being the
highest; cutting edge perfectly straight. No cingulum.
Base of the crown constricted. Root triangular in out-
line and very high, at least 1.5 times as high as the
crown, Tip of the oot undivideds pulpal capal small
and rounded to elliptical in vutline.

Gaumia longiradicata Hahn,
Wild ez Wouters, 1987
(Figs 14, 15)

Ganmia longiradicata Hahn, Wild ez Wouters, 1987:
12, pl. 4, fig, 1, pl. 5, fig. 1. — Bareail 1991: 89. —
Sigogneau-Russell & Hahn 1994: 206, fig. 10.10b.

HoroTrveE. — IRSNB “R.M.35™.

Fia. 14. — Postcanine teeth of Gaumia longiradicata, from the Late Triassic of Saint-Nicolas-de-Port. A, B, IRSNB R165; A, lateral
view; B, occlusal view. C-E, IRSNB R166; C, lateral view; D occlusal view; E, ? anterior view. Scale bar: 1 mm.
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PARATYPE. — IRSNB “R.M.36”7,

Locus Tyricus. — Side of the speedway E25-E411,
at Habay-la-Vicille (Belgian Lorraine).

STRATUM TYPICUM. — Bone-bed “HLV-2”, Grés de
Morrtinsart (Rhaetian, Upper Triassic).

NEW HYPOTYPES. — From Saint-Nicolas-de-Port:
IRSNB R165, IRSNB R166, [RSNB 28114/047,
IRSNB 28114/055, IRSNB 28114/088, [RSNB
28114/090, IRSNB 28114/093, IRSNB 28114/646,
IRSNB 28114/982, » IRSNB 28114/771, MNHTD
SNP131L, MNHP SNP430W,

DIAGNOSTS. — Crown of postcanine teeth tri- to pen-
tacuspid and relatively thick: 2.1 < rario
<& . » . ' .
length/width” of the crown < 2.75. First pair of
accessory cusps (or inedian accessory cusps) not clearly
individualized; second pair (lateral accessory cusp)
more clearly separated. Smooth enamel on all cusps.

DESCRIPTION
Classtfication
The postcanine teeth of Geumia longiradicata
discovered in Saint-Nicolas-de-Port are classified
according to the number and the position of the

E
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accessory cusps, as in Pseucotricarodon wildi (see
above). The estimate of the number of accessory
cusps is not always easy because these are usually
weakly differenciated.

Measurements

The measurements taken on the postcanine teeth
of Gaumia longiradicata discovered in Saint-
Nicolas-de-Port are shown in table 6.

Crown

In Gawmia longiradicata, the postcanine crowns
are perfectly smooth. In oeclusal view, the crown
is thicker than in Pseudotriconodon wildi or in
Guaumia ? incisa: 2.1 < ratio “length/width” of the
crown < 2.75. Bath the labial and the lingual
sides of the crown are convex at the level ol the
main cusp. The width of the crown progressively
decreases towards the anterior and posterior
ends. The cusps are perfectly aligned on the
antero-posterior axis of the crown. Their edge,
petfectly median and straight, is not as sharp as
in Pseudotriconadon wildi or in Ganmia ? incisa.
In anterior view, the main cusp is perfectly

s
00

—

Fia. 15. — Outline of postcanine teeth of Gaumia fongiradicata, from the Late Triassic of Saint-Nicolas-de-Port. A, IRSNB R165; B,
IRSNB 28114/47; C, IRSNB R166; D, IRSNB 28114/982; E, IRSNB 28114/90; F, IRSNS 28114/93; G, IRSNB 28114/55; H, IRSNB
28114/88; |, IRSNB 28114/646; J, MNHP SNP131L. Scale bar: 1 mm.
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TABLE 6. — Measurements (in mm) of the postcanine teeth of Gaumia longiradicata, from the Late Triassic of Saint-Nicolas-de-Port.
Lc, length of the crown; We, width of the crown; He, height of the crown; Hr, height of the root. For the signification of the groups,

see text.

Group Number Le We He Hr Le/We Hr/He

I IRSNB 28114/047  1.95 0.75 1.4 275 2.6 1.96
IRSNB 28114/088 1.2 05 0.85 s 2.4 =
IRSNB 28114/090 1.5 0.65 1.2 - 2.31 -
IRSNE 28114/093 1.7 08 1.3 s 2.12 s
IRSNB 28114846 1.9 0.7 1.1 >1.6 2.71 >1.5
MNHP SNP131L 1.67 0.61 ?1.18 - 2.73 -
MNHP SNP430W 1.32 053 - - 2.49 -

? IRSNB R165 1.6 0.71 2 33 2.26 1.65

I IRSNB 28114/055 1.9 0.75 1.8 - 2.53 -

v IRSNB 28114/982  1.95 0.75 1.5 >1.9 2.6 >1.27

e IRSNB R166 23 0.9 1.8 265 2.56 1.47

straight, not curved to the lingual side of the
crown.

In lateral view, the main cusp has a triangular
outline and is specially broad: its base occupies
nearly the full length of the crown. Its borders
are straight to slighily concave. lts apex is less
sharp than in Pseudotriconodon wildi. The
median pair of accessory cusps is set along the
lower third of the main cusp. These are not very
developed and always very blunt: they can be
separated from the main cusp by an indentation

which is not very deep (IRSNB 28114/093,

02

01 =+

IRSNB R165), or can be presented as a vague
undulation of the edges of the main cusp
(IRSNB 28114/047, IRSNB 28114/646). When
the lateral accessory cusps are present, they are
set at the base uf the crown, quite anteriorly
and/or posteriorly. These lateral accessory cusps
are very small (less than one tenth of the height
of the main cusp), narrow, but better differencia-
ted than the median accessory cusps.

Wear is apical and very erratic, as in
Pseudotriconodon wildi. 1t does not form clearly
marked wear facets. The crown and the root are

“

0.4
01 4

0.2 <+

05 4

Ln (width of the crown)

06 4

0.7 4 [ ]

-08 1

04 4 a

a Saint-Nicolas-de-Port

A Habay-la-Vieille

Ln {length of the crown)

Fic. 16. — Dispersion diagram of the postcanine teeth in Gaumia longiradicata.

592

GEODIVERSITAS + 1997 + 19 (3)



clearly separated by a constriction.

Root

The root is preserved in IRSNB 28114/047,
IRSNB 28114/646, IRSNB R165, IRSNB
28114/982, IRSNB R166 and MNHP
SNP131L. In anterior view, the root is less nar-
row and thus, more robust than in Prendotri-
conodon wild;. This explains the higher
proportion of preserved roots in Gaumnia longrra-
dicata. The root is much higler than the crown:
the ratio “height of rhe root/height of the crown”
varies between 1.47 (IRSNB R166) and 1.96
(IRSNB 28114/047). Lt has, in lateral view, a
subtriangular outtine: its length lessens quickly
and symmetrically rowards the cip. lis anterior
and posterior borders are srraight (IRSNB
28114/913) two slightly convex (IRSNB
28114/047, IRSNB R165, IRSNB 28114/982).
The tip of the root is munded and pierced by a
small rounded to elliptical pulpal foramen: this
pulpal canal is never double, as in Fendotricono-
don wildi.

In IRSNB R1G6, the anterior (?) border of the
root is naturally trnncaced ar the level of its lower
third. A small lunulate foramen is visible at che
level of the truncature, As this feature can be
observed in only one specimen, it is not possible
to know whether this represents a second pulpal
foramen or more simply an isolated anomaly of
the root.

Discussion

Gaumia resembles Prendotriconedon in the gene-
ral aspect of the crown of its postcanines.
Howcver, the basc of the crown is constricted
and the root is higher and subtriangular in out-
line. The absence of bipartition of the-root sug-
gests that Gawumia is not a member of the family
Dromatheriidae. The presence of a second pulpal
foramen in IRSNB R166 needs to be confirmed
by future discovery of additional specimens sho-
wing this feature. The absence of true apomor-
phies in the postcanine dentition of Gaumia
leads to consider this genus as a Cynodontia
incertae sedis (see Hahn et al. 1987; Barrail
1991).

The postcanine teeth discovered in Saint-
Nicolas-de-Port can be referred to the species

GEODIVERSITAS » 1987 - 18 (3)
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Gaumia longiradicata Hahn, Wild e Wouters,
1987: their crown is relarively thick and the
enamel is perfectly smoath an all cusps. These
teeth cannot be marphometrically distinguished
from the type material discovered in Habay-la-
Vicille (Fig. 16). In this species, the length and
the width of the crown are isometrical (b = 0.99;
r = 0.94). The dental crowns referred to (rannna
¥ incisa Hahn, Wild et Wouters, 1987 are signifi-
cantly narrower and enamel ridges are present on
the lingual side of the main cusp. Peyer (1956,
pl. 9, figs 18, 27, 34, 44 and 47) describes seve-
ral teeth from the Upper Triassic of Hallau
(Switzerland) that can be referred to the genus
Gaumia. They are characterized by few indistinct
enamel ridges on both the lingual and the labial
sides of the main cusp: they probably belong to a
new undescribed species (Sigogneau-Russell &
Hahn 1994).

Genus Lepagia Hahn, Wild ez Wouters, 1987

Lepagia Hahn et al., 1987: 5.

‘T'YPE SPECIES. — Lepagia gaumensis Hahn, Wild er
Wouters, 1987.

DiaGNOsIs. — As for the only currently recognized
species, Lepagia gaumensis Hahn, Wild ez Wouters,
1987.

Lepagia gaumensis
Hahn, Wild e Wouters, 1987
(Figs 17, 18)

Lepagia gawmensis Hahn et al.,, 1987: 7, fig. 2, pl. 1,
fig. 1, pl. 2, figs 1, 2. — Banail 1991: 89, — Sigogneau-
Russell & Hahn 1994: 206, fig. 10, 10a.

“Zibhne von wahricheinlich synapsiden Reptilien,

Gruppe & (Peyer 1956: 56, partim, pl. 5, fig. 66,

pl. 10, fig. 68).

%Zd/m eines synapsiden Reptiles” (Kindlimann 1984: 3,
g, 4).

Horotyre. — IRSNB “R.M.287.

PARATYPES. — IRSNB “R.M.29” and IRSNB
“R.M.30".

Locus Typicus. — Side of the speedway E25-E411,
at Habay-la-Vicille (Belgian Lorraine).

593



Godefroit P. & Battail B.

STRATUM TYPICUM. — Bone-bed “HLV-2", Grés de
Mortinsart (Rhaetian, Upper Triassic).

NEW HYPOTYPES. — From Szint-Nicolas-de-Port:
IRSNB R167, IRSNB 28114/051, 2 IRSNB
28114/104.

Diagnosis, — Crown ol the postcanine teeth long,
narrow (2.5 < tatio “length/width” of the
crown” < 3,7) and tricuspid to pentacuspid; labial and
lingual sides of the crown slighdy convex and nearly
parallel; cutting edge of the cusps perfectly straight,
Crown asymmetrical in lateral view. Axis of the crown
perfectly veruical. No cingulum. Base of the crown
very constricted. The root. nearly rectangular in lareral
view and subequal in height wo the crown, does not
taper distally. Pulpal canal restricted to a long and
narrow slit. Horizontal ramus of the mandible very
low. Splenial very thin, extending halfivay up on the
lingu;lF side of the dentary.

DESCRIPTION
Orientation
As in Pseudotriconodon wildi (see above).

Measurements

Measurements taken on the postcanine teeth of
Lepagia gaumensis discovered in Saint-Nicolas-
de-Port are shown in table 7.

Crown

The crown is perfectly smooth in IRSNB
28114/051 and IRSNB RI67: some indistinct
enamel tidges are present on the labial side of the
apex of the main cusp, in IRSNB 28114/104. In
occlusal view, the crown is rather long and nar-
row: the ratio “length/width” of the crown varies
between 2.5 and 3.5 in the teeth discovered in
Saint-Nicolas-de-Port. The labial and lingual
borders are nearly parallel: the labial side is
somewhat more convex than the lingual one.
The cusps are perfectly aligned following the
antero-posterior axis of the crown; they form a
sharp cutting edge.

In anteriot view, the main cusp is perfectly
straight and not curved towards the lingual side.

Fia. 17. — IRSNB R167, postcanine tooth of Lepagia gaumensis, from the Late Triassic of Saint-Nicolas-de-Port. A, lateral view; B,

occlusal view; C, ? anterior view. Scale bar: 1 mm.
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TasLE 7. — Measurements (in mm) of the postcanine teeth of Lepagia gaumensis, from the Late Triassic of Saint-Nicolas-de-Port.
Lc, length of the crown; Wc, width of the crown; He, height of the crown; H, height of the root. For the signification of the types, see

text.

Group Number Lc Wce He Hr Lc/We HrHc
21 IRSNB 28114/051 1.25 0.5 7095 1 25 1.05
v IRSNB R167 3.85 1.05 2.7 1.7 347 0.3
IRSNB 28114/104  2.65 0.85 18 : 3.12 s
In lateral view, the crown is more irregular, less  Root

symmetrical than in Pseudotriconodon or
Gaumig. The main cusp, triangular in shape, is
proportionally less high and its apex is less sharp
than in the later genera. It is Hanked by one or
two anterior, and by one or two posterior acces-
sory cusps. In IRSNB 28114/104 and [RSNB
R167, which possess two pairs of accessory
cusps, the anterior accessory cusps are set higher
on the edge of the matn cusp than the posterior
accessory cusps. The first pair of accessory cusps
(median accessory cusps) is rather large, but not
very sharp; on the other hand, the second pair
(lateral accessory cusps) is smaller, bur sharper.
The crown of IRSNB 28114/051 is very eroded.
Its main cusp seems slightly inclined backwards;
the anterior accessory cusp is small but very
sharp, whereas the posterior one appears as a
vague ondulation of the posterior edge of the
main cusp.

As in Pseudotriconodon and Gaumia, wear is erra-
tic on the apex of the cusps and does not form
clearly defined facets. There is no trace of cingu-
lum. The crown and the root are separated by a
well marked constriction.

The rooc is undivided and never clearly higher
than the crown: the ratio “height of the
root/height of the ctown” ts about 1.05 tn
IRSNB 28114/051 and 0.63 in IRSNB R167. [n
anterior view, it is always very narrow. In laceral
view; the root of [RSNB R167 has an irregulac
trapezoidal oudine. Its length is greater than its
heighe. Its anteriot border is scraight and oblique
backwards and its posterior border is clearly
convex. The root of IRSNB 28114/051 is pro-
partionally higher; its anterior and posterior bot-
ders are slightly convex and nearly parallel.

The tip of the root is well preserved in IRSNB
R167. It is long and nearly straight. The pulpal
foramen is restricted to a long, very narrow and
undivided slit.

Discusston

IRSNB 28114/051 and IRSNB R167 are similar
to the postcanine teeth of Lepagia gaumensis
Hahn, Wild ez Wouters, 1987 from the Rhaetian
of Habay-la-Vieille (Belgian Lorraine) and
Hallau (Switzerland): the crown is asymmetrical
and irregular, there is a well marked constriction

Fiac. 18. — Qutline of postcanine teeth of Lepagia gaumensis, from the Late Triassic of Saint-Nicolas-de-Port. A, IRSNB R167;

B, IRSNB 28114/104; C, IRSNB 28114/51. Scale bar: 1 mm.
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between the crawn and the root, the roor is pro-
portionally low and subtrapezoidal, the pulpal
canal is a long and narrow slit.

The identification of IRSNB 28114/104 is more
problematical because of its broken root. The
shape of the crown resembles that of Lepagia
gaumensis, but erratic enamel ridges can be
observed on the labial side of the apex of the
main cusp. Nevertheless, this character is too
poorly expressed to justify the creation of a new
species. Wairing for further evidence, this rooth
is tentatively identified as Lepagia gaumensis.
Hahn ez a/. (1987) compare the mandible of
Lepagia gaumensis with that of Probainognathus. in
both taxa, the splenial is very narrow and extends

halfway up on the lingual side of the dentary. As a
result of this comparison, Lepagia is grouped
within the family Chiniquodontidae. Battail
(1989) observed a comparable reducrion of the
splenial in all the other families of advanced cyno-
donts, correlatively to the development of the
dentary. Moreover, the horizontal ramus of the
mandibule is much lower in Lepagiz than in the
Chiniquodontidae and is rather reminiscent of the
mandible of the Dromartheriidae. Nevertheless,
the root of the postcanine teeth is not subdivided
in Lepagia, as in the Dromatheriidae. Thus, in the
current stare of our knowledge, ir is nor possible
to state precisely the systematic position of
Lepagia gaumensis within the Cynodontia.

TaBLE 8. — Measurements {(in mm) of Ihe cynodont premolariform teeth, from the Late Triassic of Saint-Nicolas-de-Port. Le, length of
the crown; Wc, width of the crown; Hc, height of the crown. For the signification of the forms, see text.

Form Number Lc Wce Hc Lc/We  Le/He
1 IRSNB 28114/029 1.4 0.65 = 2.15 -
IRSNB 28114/032 1.45 0.58 1.9 2.5 0.76
IRSNB 28114/039 1.13 0.68 1.43 1.66 0.79
IRSNR 281141114 1.25 0.55 = 227 5
IRSNB 28114/116 1.4 0.65 - 2,15 -
IRSNB 28114/118 1.05 0.6 1.2 1.75 0.87
IRGNB 28114/110 1.25 0.7 1.47 1.79 0.85
IRSND 28114/120 1.65 0.88 2.3 1.87 0.71
IRSNB R168 2.4 12 3.95 2 0.61
IRSNB 28114/755 1.9 0.85 - 2.24 -
IRSNB 28114/765 1.87 1 2.48 1.87 0.75
IRSNB 28114/904 2.15 1.25 2.82 1.72 0.76
IRSNB 28114/911 1.12 0.57 >1.58 196 >07
IRSING 28114/973 15 0.98 1.83 153 0.82
JRASNB 28114/000 213 1.25 ? 1.7 ?
IRSNB 181714/925 1.68 1 ? 1.68 ?
MNHP SNPE300 2.37 1.15 3.27 2.06 0.72
MNHP SNP58W 1.52 07 - 217 -
MNHP SNP136W 0.95 0.53 1,05 1.79 0.9
MNHP SNP15gW 1.32 0.5 1.5 2.64 0.88
MNHP SNP214W 1.73 0.98 - 1.76 .
MNHP SNP215W 1.28 0.64 1.57 2 0.82
MNHP SNP282W 0.73 0.35 1.05 2.09 0.7
MNHP SNP328W 0.7 0.32 0.77 218 0.91
MNHP SNP342W 0.88 0.48 - 1.83 -
MNHP SNP395W 2.04 1.1 3.11 1.85 0.66
MNHP SNP4A02W 2.21 - 3.24 - 0.68
MNHP SNP404W 1.57 0.77 - 2.04 -
MNHP SNP443W 0.58 0.33 0.68 1.76 0.85
MNHP SNP4S1W 1.3 0.51 - 2.55 -
MNHP SNP468W 2.15 1.16 3.28 1.85 0.66
2 IRSNB R169 1.5 0.65 - 23 -
MNHP SNPS5L 1.07 035 - 3.05 -
MNHP SNP12W 219 1.19 - 1.84 -
MNHP SNP85W 1.39 0.68 1.49 2.04 0.93
3 IRSNB R170 2.15 1 a8 2.15 0.57
4 IRSNB R171 2.25 1.05 1.9 2.14 1.18
5 IRSNB 28114/877 0.75 0.18 - 417 -
6 MNHP SNPA84W 18 047 1.42 3.83 1.27
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PREMOLARIFORM TEETH INCLERTAL SEDIS

Teeth with a slender crown composed by a high
anterior cusp and by a small posterior accessory
cusp are described and discussed in the present
chaprer. Biomerrical data observed on these teeth
are shown in table 8. Six categories can be distin-
guished, on the basis of the general morpho-logy
of their crown.

Late Triassic cynodonts from Saint-Nicolas-de-Port

Form 1|
(Figs 19A, B, 20)

MATERIAL EXAMINED. — Specimens discovered in
Saint-Nicolas-de-Port: TRSNB R168, IRSNB
28114/000, IRSNB 28114/029, IRSNB 28114/032,
[RSNB 28114/039, IRSNB 28114/114, IRSNB
28114/116, IRSNB 28114/118, IRSNB 28114/119,
IRSNB 28114/120, IRSNB 28114/755, IRSNB
28114/765, IRSNB. 28114/904, IRSNB 28114/911,

Fia. 18. — Cynodont premolariform teeth, from the Late Triassic of Saint-Nicolas-de-Port. A, B, IRSNB R168, form 1; C, D, IRSNB
R169, form 2; E, F, IRSNB R170, form 3; G, H, MNHP SNP484W, form 6; 1, J, IRSNB R171, form 4. A, C, E, G, |, lateral views; B, H,

J, apical views; D, F, posterior views. Scale bars: 1 mm.
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IRSNB 28114/925, IRSNB 28114/973, MNHP
SNP72DD, MNHP SNPS3DD, MNHP SNIPSEW,
MNHID SNP136W, MNHP SNP159W, MNHP
SNP214W, MNHP SNP215W, MNHP SNP282W,
MNHP SNP328W, MNHP SNP342W, MNHP
SNP395W, MNHP SNP40IW, MNHP SNP404W,
MNHP SNP443W, MNHP SNP4S1W, MNHP
SNP468W.

DESCRIPTION

Ptemolatiform teeth of form 1 are, by far, the
most numetous. The crown is rather slender
(0.61 < ratio “length/height” of the crown <
0.93), but their base is relatively robust (1.53 <
ratio “length/width” of the crown < 2.55).

=

The main cusp is high and has a triangular outline
in lateral view. It is cutved backwards and slighdy
towards the hingual side. Its apex is rather sharp on
the highest crowns, but more rounded on the
smallest teeth, Nevertheless, it must be noted that
the apex of the cusp can be partially-etaded. [ts
antetior border is very convex: its base is usually
thinner than its apical poction which can form a
flatten edge. Tts postetior edge is less convex, but
very sharp along its whole height. Irs labial side is
convex anteto-posteriorly. Its lingual side forms a
central convex ridge, flanked by an antetior and a
posterior concave third. The posterior concavity is
usually better marked than the anterior one.

Ay

Fig. 20. — Qutline of cynodont premolaritorm teeth {form 1), from the Late Triassic of Saint-Nicolas-de-Port. A, IRSNB R168;
B, MNHP SNP395W; C, MNHP SNP468W,; D, MNHP SNP492W; E, MNHP SNP58W; F, MNHP SNP83DD; G, IRSNB 28114/765;
H, IRSNB 28114/904; |, IRSNB 28114/32; J, IRSNB 28114/29; K, IRSNB 28114/973; L, IRSNB 28114/648; M, MNHP SNP214W;
N, IRSNB 28114/39; O, IRSNB 28114/119; P, MNHP SNP342W; Q, MNHP SNP382W; R, MNHP SNP136W. S, MNHP SNP443W,

T, MNHP SNP78. Scale bar: 1 mm,
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The posterior accessary cusp is always very redu-
ced and triangular in lateral view. lts maximum
height can reach the third of the height of the
main cusp. lts apex is not very sharp. lts vertical
axis usually slopes backwards.

Wear can affect the apex of the cusps, but does
not form clearly defined facets. The crown is dis-
tinctly separated from the root by a constriction,
particularly well marked on the anterior and the
posterior sides of the teeth (MNHP SNP342W,
MNHP SNP443W, MNHP SNP451W). The
root is not preserved in the premolariform teeth
discovered in Saint-Nicolas-de-Port.

DISCUSSION

Premolariform teeth of form 1 appear, at first
sight, morphometrically heterogeneous: the small
crowns seemy proportionally much lower chan the
taller ones. Figure 22 shows the relarive growth
of the length (in Ln) and the height (in Ln) of
the crown in the premolatiform teeth discovered
in Saint-Nicolas-de-Port. The coefficient of cor-
relation calculated for che teeth of form 1 is asto-
nishingly high: r = 0.985. The allomerry
coefficient b, calculated according 1o Teissier's
(1948) formula, is 1.21. The apparent morpho-
metrical heterogeneity of these teeth can there-
fore be casily explained by the positive allomertry
between the length and the height of the crown:
the height grows more quickly than the length,
Figure 23 shows that the length and the width of

N

Late Triassic cynodonts from Saint-Nicolas-de-Port

the crown, in the premolariform teeth of form 1,
can be regarded as isometrical; b = 1.05; r = 0,94.
In conclusion, it can be assumed that the mor-
phometrical variability observed in these teeth
reflects ontogenetical differences and/or the posi-
tion in the jaw, instead of taxonhomic heteroge-

neity.

Form 2

(Figs 19C, D, 21A-C)

MATERIAL EXAMINED. — Specimens discovered in
Saint-Nicolas-de-Pore: IRSNB R169, MNHP SNP
95L, MNHP SNP12W, MNHP SNP85W.

DESCRIPTION

The premolariform teeth grouped in form 2 dif-
fer from the other forms by a second small acces-
sory cusp, posteriorly. It is very reduced and
reaches only the quarter of the height of the first
accessory cusp, [he propartions of the crown are
similar to those observed in the premnlarifnrm
tecth of form 1 (see Table 8, Figs 22, 23), The
asymmetry berween the lingual and the labial
sides of the main cusp is less marked than in the
premolariform teeth of form 1. In anterior view,
the main cusp is slightly curved towards the Jin-
gual side of cthe wooth. Hahn ez 2/ (1994) descri-
be a well defined wear facet on the labial side of
MNHP SNP12W: this is therefore a lower pre-

molariform tooth, The base of the anterior

i

&dba -

Fic. 21. — Outline of cynodont premolariform teeth, from the Late Triassic of Saint-Nicolas-de-Port. A, MNHP SNP85W (form 2);
B, IRSNB R169 (form 2); C, MNHP SNP95L (form 2); D, IRSNB R1471 (form 4); E, MNHP SNP484W (form 6); F, IRSNB 28114/877

(form 5); G, IRSNB R170 (form 3). Scale bar: 1 mm.
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border of the main cusp is very sharp in IRSNB
R169. In MNHP SNP85W, a small swelling on
the base of the ancerior edge of the main cusp
can tentatively be interpreced as the rough shape
of an anterior accessory cusp. The base of the
crown is clearly separated from the root by a
constriction, as in the premolariform teeth of
form 1. The root is not preserved in the known
material.

Discussion

Hahn et al. (1994) refer SNP 12W o Tricuspes
sigogneause. ‘This identification is mainly based
on the position of the second accessory cusp, on
the posterior wall of the crown. Nevertheless it
seems that, in the present case, this character
mainly reflects the low development of this cusp.
Thus, because of the important diversity of the
cynodont fauna from Saint-Nicolas-de-Port, this
idendification is doubtful, in the absence of jaw
fragments associating both premolariform and
molariform teeth (see below).

The morphological differences observed between
the premolariform teeth of form I and form 2
can perhaps be interpreted as differences of posi-
don in the twoth row: premolariform teeth of
form 1 should be set in a more anterior position
than premolariform teeth of form 2.

Form 3

(Figs 19E, F, 21G)

MATERIAL EXAMINED. — Specimen discovered in
Saint-Nicolas-de-Porr: IRSNB R170.,

DESCRIPTION

IRSNB R170 is characterized by its very high,
slender and caniniform crown: che rato “length/
height” of the crown is 0.57 (see Fig. 22). On the
other hand, the ratio “length/width” of the
crown, which is 2,13, has a usual value, as in the
premolariform teeth of form 1 or 2. Both the
labial and the lingual sides of cthe main cusp ate
nearly symmerrically convex, The main cusp has,
in lateral view, a triangular outline and is curved
baclewards. Its apex is slightly blunt. Tts posterior
edge is very sharp. Its anterior border forms a
Aactened edge, on its whole height. Along the
anterior border of its lingual side, it bears a long,
elliptical and flatten wear facet. If the orientation
proposed for this tooth is correct, it is thus an
upper premolariform. The posterior accessory
cusp is tiny: it is only represented by a small
swelling at the base of the posterior border of the
main cusp. The root is not preserved.

DrscussionN
The very slender aspect of the crown (see
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Fic. 22. — Dispersion diagram (length/height) of the cynodont premolariform teeth.
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Fig. 22) and the tiny posterior accessory cusp
distinguish IRSNB R170 from the other premo-
lariform tecth discovered in Saint-Nicolas-de-
Port. These differences could reflect a more
anterior position of this specimen in the woth
row of the animal, Nevertheless the presence of a
well marked wear facer, not observed in the pre-
molariform teeth of forms 1 and 2, indicates that
this tooth probably belongs to another taxon.

Form 4
(Figs 191, ], 21D)

MATERIAL EXAMINED. — Specimen discovered in
Saint-Nicolas-de-Port: IRSNB R171,

DEscripTION

Contrary to JRSNB R170, this tooth is very
stocky: the ratio “length/height” of the crown is
1.18. The ratio "length/width” of the crown,
which is 1.14, is ysual, as in the other forms of
premolarifarm teeth previously described. The
labial and lingual sides of the crown are quite
asymmetrical: the labial sidc is very convex ante-
ro-posteriorly and the lingual one, straight. The
main cusp is low, stocky and triangular in out-
line. Its apex is rounded and bears a small ellipti-
cal wear facet, showing the dentine, on its labial

Late Triassic cynodonts from Saint-Nicolas-de-Port

side. If the orientation proposed for this tooth is
correct, IRSNB R171 is thus a lower premolari-
form. Both the anterior and posterior edges of
the main cusp are not very sharp. The posterior
accessory cusp, weakly developed and very roun-
ded, reaches the quarter of the height of the
main cusp. At the junction between the two
cusps, the labial side of the crown bears a small
dimple. The root is not preserved.

DiscussioN

Figure 22 shows thar this tooth is morphometri-
cally different from the other premolariform
teeth discovered in Saint-Nicolas-de-Port (excepr
MNHDP SNP484W) because of its law and sto-
cky crown. The very rounded apex of the cusps is
an unusual feature, too.

Form 5

(Fig. 21F)

MATERIAL EXAMINED. — Specimen discovered in
Saint-Nicolas-de-Porc: TRSNB 28114/877.

DESCRIPTION

This fragmentary dental crown is very small and
extremely thin: the ratio “length/width” of the
crown is 4.17. The main cusp has, in lateral
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FiG. 23. — Dispersion diagram (length/width) of the cynodont premolariform teeth.
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view, a triangular outline and is rather elongated
antero-posteriotly. Its apex is very sharp and both
its anterior and posterior edges are extremely
sharp, too. The anterivr edge is slightly longer
than che posterior one and, therefore, the main
cusp slopes slightly backwards. The posterior
accessory cusp is wiangular and very sharp, too.
It reaches the half of the height of the main cusp.
The base of the crown is broken, but seems par-

ticularly high.

DISCUSSION

IRSNB 28114/877 differs from the other pre-
molariform teeth discovered in Saint-Nicolas-de-
Port because of its extremely narrow crown (see

Fig. 23} and its very sharp edges.

Form 6
(Figs 19G, H, 21E)

MATERIAL EXAMINED. — Specimen discovered in
Saint-Nicolas-de-Port: MNHP SNP484W

DESCRIPTION
MNHP SNP484W is characterized by its pro-
portionally long, low and narrow crown: the
ratio “length/width” of the crown is 3.83 and the
ratio “length/height” of the crown, 1.27. Both
the labial and the lingual sides of the crown are
symmetrically antero-posteriotly convex. The
edge is sharp on the whole length of the crown.
The main cusp is short, not very high and trian-
gular in outline, Both its anterior and postenor
cutting edges are slightly convex. Its apex is
rather rounded. The posterior accessory cusp is
quite low and rounded, hut very elongated ante-
ro-posteriorly. At rhe base of the anterior edge of
the crown, an elliptical flactened surface, sho-
wing the dentine, probably represents a contact
facet with the anterior adjacent crown in the
tooth row. The base of the crown seems constric-

ted.

Discussion

MNHP SNP484VW is clearly different from the
other premolariform teeth discovered in Saint-
Nicolas-de-Port: the proportions of the crowns
are unusual (see Figs 22, 23), the main cusp is
very short and low, the accessory cusp is propor-
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tionally very long and the contact area, at the
base of the crown, is not present in the other spe-
cimens. Consequently, it probably belongs to
another taxon.

AFFINITIES OF PREMOLARIFORM ''EETH

FROM SAINT-NICOLAS-DE-PORT

Premolariform teech similar to those discovered
in Saint-Nicolas-de-Port have been described in
primitive pterosaurs, Triassic cynodonts and early
mammals.

Prevosaurs

Teeth simtilar to premolariforms discovered in
Saint-Nicolas-de-Port are described in the ptero-
saur Eudimorphodon ranzii (Wild 1978) These
are formed by a main cusp slightly curved back-
wards, with a sharp-pointed apex and a very
sharp edge, and by a small posterior accessory
cusp. Nevertheless, the enamel bears numerous
lorigitudinal ridges und the crown is less com-
pressed labio-lingually. “Premolariform” tecth of
Eudimarphodon are preserved in the Upper
Triassic of Sainr-Nicolas-de-Port, too (Godefroit
& Cuny, in prep.).

Cynodonts

The general pattern of premolariform teeth dis-
covered in Saint-Nicolas-de-Port can be observed
in several groups of Triassic cynodonts.
Thrinaxodontidae. In Thrinaxoden liorbinus
Seeley, 1895, from the Early Triassic of
South Aftica, the most anterior ipper postcaniries
are compressed labio-lingually and bi-
cuspid, with an anterior main cusp and a postetior
accessory cusp. Nevertheless, these always bear a
well developed lingual cingulum (Bartail 1991).
Galesauridae. In Galesaurus Qwen, 1860, from
the Early Triassic-of South Africa, both the upper
and the lower postcanines ase compressed labio-
lingually, bicuspid, without distinet anterior
accessory cusp and without casped cingulum
(Bacrail 1991). Nevertheless, they differ from the
premolariform teeth from Saint-Nicolas-de-Port
in their main cusps very curved backwards and
in their posterior accessory cusp proportionally
higher.

Cynognathidae. In Cynognathus crateronotus
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Seeley, 1895, from the Larly Triassic and Early
Middle Triassic of South Africa, the postcanine
teeth are always compressed labio-lingually, very
sharp and devoid of cingulum. In the largest spe-
cimens, the most anterior postcanines are very
similar to the premolariform teeth from Saini-
Nicolas-de-Port, wich a high main cusp slightly
curved backwirds and a small posterior accessory
cusp. Nevertheless these teeth are clearly larger in
Cynognathus. The juvenile specimens have a
more complex postcanine siructure (Bartail
1991).

Chiniquodontidae. Sectorial and bicuspid post-
canine teeth can be observed in Probelesodon
lewisi Romer, 1969 and robainegnathus jenseni
Romer, 1970, from the Middle Triassic of
Argentina. In Probainognathus, the main cusp is
very low and not very developed and, morcover,
the edge of the crown is sinuous, without well
defined accessory cusp, The postcanine teeth of
Probelesodon are typically bicuspid: only the most
posterior postcanines possess an anierior acces-
sory cusp. Nevercheless, the main cusp is always
more curved backwards than in rhe premolari-
form teeth from Saint-Nicolas-de-Port.
Tritheledontidae. If bicuspid dental crowns are
presenct in Pachygelenus monus Wartson, 1913,
Tritheledon riconot Broom, 1912 and
Diarthrognathus broomi Crompton, 1958, from
the Late Triassic of South Africa, these reeth are
never as strictly sectorial as in the premolariform
teeth from Sainr-Nicolas-de-Port,
Dromatheriidae. The postcanine teeth of the
Dromatheriidae are always stricely sectorial,
without developed cingulum and with a cutting
edge. In Dyomatherisnn sylvestre Emmons, 1857,
from the Late Triassic of the United States, some
postcanines seem typically bicuspid: the posterior
accessory cusp is either smaller than the main
cusp or almost of the same size. The root is
always double and, concrary to the premolari-
form teeth discovered in Saint-Nicolas-de-Port
(at least in the forms 1, 2 and 6), there is no
constriction between the crown and the root. It
is interesting to obscrve that, in Drematherium,
these “premolarifarm” reeth are set more poste-
riorly than the tricuspid teeth. Premolariforms
are not recorded in other species, only known by
very fragmentary material or by isolated teeth. As
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explained above, the premolariform teeth actri-
buted to Tifeuspes sigogneanae by Hahn et al,
(1994) are here more cautiously referred to
Cynodonua indet,

Early marnwals

Marganucodontidae. (Rhactian and Karly
Liassic of Western Europe, Groenland, China
and South Africa). Morganucodontidae are
represented in Saint-Nicolas-de-Porr by isolated
molars of Brachysostradon coupatezi Sigogneau-
Russell, 1983 and Brachyzostrodon maior Hahn,
Sigogneau-Russell ¢¢ Godefroit, 1991, Other taxa
are also present but have not been described yet,
In the Marganucodontidae, the premolariform
teeth present a similar structure as thase discove-
red in Saint-Nicolas-de-Port.

In Morganucodon Kithne, 1949 the premolars are
formed by two cusps, as in the premolarifotms
discovered in Sainc-Nicolas-de-Port. Neverthe-
less, the crown is less narrow labio-lingually and
the anterior side is rounded and sometimes even
bulbous. The main cusp is more elongated
antero-posteriorly, A weak cingulum seems
always present, The roat is double (Mills 1971:
Kermack et al. 1973; pers. ubs,).

In Megazostrodon rudnerae Crompton et Jenkins,
1968, pm2 and PM4 are bicuspid and they scem
devoid of cingulum, Nevertheless, they clearly
differ from premolariform teeth discovered in
Saint-Nicolas-de-Part by cheir more stocky and
bulbous appearance (see Crompton 1974,
figs 4-6).

In Erythratherium parringtoni Crompton, 1964,
pm2 and pm3 resemble the premolariform teeth
from Saint-Nicolas-de-Port in being bicuspid
and apparendy devoid of cingulum.
Nevercheless, as in the other Morganucodonti-
dae, rhese teeth look less secrorial and more bul-
bous.

Kuehneotheriidae. (Rhaetian and Early liassic
of Western Europe, Groenland and India).
Theria are represented, in Saint-Nicolas-de-Port,
by the Woutersiidae Woutersia Sigogneau-
Russell, 1983 and by arher undescribed
Kuehneotheriidae. Premolars are known in the
Kuehneotheriidae Kuehneotherium praecursoris
Kermack, Kermack ez Mussett, 1968. They differ

from the premolariform teeth discovered in
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Saint-Nicolas-de-Port by their more elongated
and more curved main cusp and also by the fre-
quent presence of a small anterior accessory cusp
and of cingular elements.

CONCLUSIONS

From the preceding comparisons, it appears that
the premolariform teeth discovered in Saint-
Nicolas-de-Port have evident affinities with the
cynodonts. In the other groups of teptiles, only
the pterosaur Endimorphoedon has dental crowns
with a similar structure, but with numerous and
well marked enamel tidges. In the early mam-
mals Morganucodentidae and Kuchneotheriidae,
the crowns of the premolars are more bulbous
and usually possess cingular clements.

The premolariform tceth from Sainm-Nicolas-de-
Port do not show clear diagnostical characters allo-
wing their strict identification at the family level,
The acribudon of several premolaritorm teeth to
the species Tricuspes sigogneanse, proposed by
Hahn et al. (1994), is here tegarded as doubtful.
The absence of presetved oot is particularly deter-
minant. The morphological and morphomerrical

variability of the crown permits the distinction of

six “forms”. This heterngeneity probably refleces
the presence of several raxa in this macerial. If dro-
matheriids had alternaring (and continuous) repla-
cements like in Therioherperon, it can not be
excluded that premolariform teeth represent, in
fact, replaced deciduous teeth, which must be
numerous in the fossil sample.

GOMPHODONT CYNODONTS
Family TRAVERSODONTIDAE von Huene, 1936

PRELIMINARY REMARKS

Hopson (1984, 1985) thinks that the
Traversodontidae represent a paraphyletic group:
he believes that the ancestry of the family
Tritylodonridae lies within it. Therefore, the
Traversodontidae are nor stricdy monophyleric,
burt rather represent a grade group. On the other
hand, Barrail (1991) recognizes the Traverso-
dontidae as a manophyletic group: the Trirylo-
dontidae should form the sister-group of the
Traversodontidae.
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It is interesting to note that the Traversodonei-
dae, known by complete skull marerial, are relari-
vely small forms in the late Early Triassic
(Pascualgnathus, Andescynodon...), medium-sized
forms in the early Middle Triassic (Sealenodon,
Massetaguattiss...) and large to very large farms in
the late Middle Triassic and in the early Late
Triassic (Exaeretodon, Jschignathus, Scaleno-
dantoides...). 1t is therefore rather surprising w
find, in deposits dated from the very end of the
Triassic, tiny teeth which, on the basis of their
strucrure, scem to be attributable to traversedon-
tids. It cannor be excluded, however, that the
taxonomic position of these forms might be ree-
valuated, should more complete material reveal
major anatomical differences with the typical,
well known Traversodontidae.

Genus Maubeugia n.g.

'TYPE SPECIES. — Maunbeugia lotharingica n.sp.

Derivaro Noming. — Dedicaced to Dr. P.-L.
Maubeuge, for his conuribution o' the knowledge of
the geology and palacontology of the Lorraine area
and tor his acitve participation in the exploration of
the quarry of Saint-Nicolas-de-Port.

DIAGNOSIS. — As for the only currently recognized
species Maubeugia lotharingica n.sp.

Discussion
See below.

Maubeugia lotharingica n.sp.
(Figs 24, 25)

HoLoTvPE. — IRSNB R172, a leti upper postcanine,
with its root nearly completely preserved.

DERIVATIO NOMINIS. — lotharingicus, -a, -um
(lat.} = from Lorcaine {north-eastern l'rance),

Locus Tvrcus. — Quarry at Rosidéres-aux-Salings,
region of Saint-Nicolas-de-Port (Meurthe-ei-Maoselle,
France).

STRATUM TYPICUM. — “Rhaetian” sandstones. Upper
Triasstc.

DiaGNosis. — Traversodontidae known by only one

upper pastcanine tooth, with the following characters:
crown very small (width = 0.80 mm) with an ovoid
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outline in occlusal view (tatio “length/widch” of the
crown = 0.80); labial side longer, bar less convex than
the lingual side, Main labial cusp somewhar higher
than the lingual one. 'Pransvetse ridge set behind the
middle of the crown, but nor merged with the poste-
rior cingulum; anterior basin consequently larger than
the pasterior hasm. Well developed central cusp.on
the transverse ridge, close to the {abial main cusp and
separared from t%xc lingual cusp by an embayment.
Large antero-labial accessory cusp connected to the
main labial cusp by a prominent ridge. Both anterior
and posterior “cingula” very low and very poorly
expressed.

DESCRIPTION

Orientation

The orientation of IRSNB R172 proposed here is
mainly based on comparisons with the upper
postcanines of Scalenodon charigi Crompron,
1972 and Boreagemphodon jeflersont Sues et Olsen,
1990, which closely resemble this tooth. In the
Traversodontidae, the upper postcanines are clear-
ly wider (labio-lingually) than long (inesio-
distally). As in advanced Traversodontidae, the
transverse ridge of IRSNB R172 is set behind the
middle of the cooth and the antetior basin is
therefore better developed than the posterior one.
The buccal side is longer and less convex than the
lingual side. A tall dccessory cusp is set on the
antero-labial margin of the crown. Thus, IRSNB
R172 is a left upper postcanine.

Measurements

Length of the crown (= maximum mesio-distal
diameter) = 0.65 mm: width of the crown
(= maximum labio-lingual diameter) = 0.80 mm.

Crown

In occlusal view, the crown is subovoid in out-
line, wider than long (the ratio “length/width” of
the crown = 0.81). The labial border is longer,
but less convex than the lingual one; the anterior
border is more convex than the posterior one,
Three cusps are arranged to form a transverse
row. The lingual cusp seems the widest and the
cenrral cusp is by far the smallest. The central
cusp is closer to the labial cusp. The three main
cusps are connected together by a transverse
ridge. This ridge is sct in a posterior position,
behind the middle of the crown. A very large
accessory cusp, nearly as wide as the labial cusp,
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is set on the antero-labial margin of the crown.
The edges of both the main and the accessory
labial cusps form a continuous ridge, paallel to
the labial side of the crown. Very low ridges, res-
pectively panallel ro the anterior and the posre-
rior margins of the ¢rown, connect, on one hand,
the accessory labial to the lingual cusps and, on
the other hand, the main labial to the lingual
cusps. A wide anterior basin is surtounded by the
lingual side of the accessory- labial cusp, by the
antero-lingual side of the main labial cusp, by
the anterior side of the central cusp and by the
antero-labial side of the lingual cusp. A smaller
and less well defined posterior basin occupies a
correspanding position behind the transverse
ridge: it is surrounded by the postero-lingual side
of the main labial cusp, by the posterior side of
the central cusp and by the postero-labial side of
the lingual cusp.

In labial view, the main and the accessosy labial
cusps are separated from each other by a shallow
indentation. The accessory cusp is somewhat
lower than the main one. Their apices are very
rounded. At the level of theit junction, the ante-
rior side of the crown forms a very small basin.
The crown is separated from the root by a well
marked. constriction.

In lingual view, the lingual cusp seems lower
than the main labial cusp, and its apex seems less
rounded. At the base of the crown, a small, ellip-
tical and deep deptession can be observed. This
is probably due to post-mortem distortion of the
specimen,

In anterior view, the crown has a bell-mouthed
outline. Both labial and lingual sides are convex
dorso-ventrally; the lingual wall is somewhat
more convex than the labial one. The main labial
cusp is the highest. It is connected 1o the central
cusp by a prominent ridge with anterior wall
nearly vertical, The central cusp is separated
from the lingual cusp by a rather deep indenta-
tion. The transverse ridge passes on the labial
side of the lingual cusp. The crest connecring the
accessory labial cusp to the lingual cusp (“ante-
rior cingulum”) is quite low and forms tiny
undulations. The constriction between the
crown and the root is very clearly marked.

In posterior view, the posterior wall of the por-
tion of the transverse ridge connecting the labial
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and the central cusps is less vertical than the
anterior wall, The ridge connecting the main
labial and the lingual cusps (“posterior cingu-
lum”) is very low and not very developed.

Root

The tip of the root is broken. Complete, the root
was probably much higher than the crown. In
lingual view, it is subrectangular in shape: its
anterior and posterior sides are straight and near-
ly parallel. In anterior view, the root is genrly
tapering to the tip. The posterior border is more
oblique than the anterior one.

Discussion

The morphology of the upper postcanines is very
variable in the Traversodontidae: therefore, they
are very useful to establish the phylogenetical
relationships of the different genera within this

family (Bartail 1989). Thus, it is interesting to
compare IRSNB R172 with the upper post-
canines in currently known traversodonts.

Pascualgnathus Bonaparte, 1966

Andescynodon Bonaparte. 1969

Rusconioden Bonaparte, 1970

(Lower Triassic of Argentina)

The upper postcanines of these small and primi-
tive Traversodontidae share several plesiomorphic
characters (Bartail 1989). Contrary o IRSNB
R172, the transverse ridge connecting the labial
and the lingual cusps is set anteriorly, in the
anterior part of the crown. The posterior basin is
consequently larger than the anterior one. There
is no trace of central cusp. An accessory cusp is
present, posteriorly to the main labial cusp. Both
the anterior and the posterior cingula are well
developed.

Fic. 24. — IRSNB R172, left upper postcanine of Maubeugia lotharingica, from the Late Triassic of Saint-Nicolas-de-Pont. A, stereo-
photographs; B, occlusal view; C, labial view, D, lingual view; E, anterior view; F, posterior view. Scale bar: 1 mm.
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Scalenodon Crompron, 1955

{Midd!le Triassic of Tanzania, Zambia and ?
Russia)

The different species in the genus Scalenodon
(sensu Bartail 1991) differ mainly from each
other in the structure of theit postcanine teeth.
The differences obsetved in the Tanzanian spe-
cies ate summarized by Crompron (1972,
table 1). The transverse tidge is always set poste-
riorly, behind the middle of the crown, like in
IRSNB R172. The ancerior basin 1s thetefore
much larget than the posterior basin. In several
species, the transvetse ridge, quite posteriorly set,
merges with the posterior cingulum and the pos-
terior basin is consequently lost. Except in
Scalenodon charigi Crompron, 1972, the trans-
verse ridge supports a well developed cenrtral
cusp. The anterior and posterior cingula are
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more of less developed in the diffetent species of
Scalenadon. Antera-labial and/or antero-lingual
accessoty cusps are occasionally present. The
upper postcanines of Scalenodon differ from
IRSNB R172 in several details, The crown,
much larger, is always proportionally wider: The
labial side is usually more convex than the lin-
gual one. The central cusp is set more lingually:
it 1s connected to the lingual cusp by a promi-
nent ridge and separated from the labial cusp by
a decp embayment.

Massetognathus Romer, 1967

(Middle Triassic of Argentina)

In Masserognathus, the transverse ridge is set quite
posteriorly and merges with the posterior cingu-
lum; it supports a central cusp, close to the lin-
gual cusp. The posterior basin is consequently
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Fia. 25. — iIRSNB R172, left upper postcanine of Maubeugia lotharingica, from the Late Triassic of Saint-Nicoias-de-Port. A, occiusai
view; B, labiai view; C, iingual view; D, anterior view; E, posterior view. ab, anterior basin; al, antero-iabial cusp; ¢, centrai cusp;
L, linguai cusp; ml, main iabiai cusp; pb, posterior basin; tr, transverse ridge. Scaie bar: 1 mm.
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lost, but the anterior basin is enlarged. A large
accessory cusp is sct anteriorly and slighdy lin-
gually to the labial main cusp. The lingual wall of
the crown looks therefore oblique. The labial side
of the crown is very convex antero-posteriorly.

Traversodoh von Huene, 1936

(Upper Thiassic of Brazil)

In this latge Traversodontidae, the upper postca-
nines are proportionally much wider than in
IRSNB 28114/113. The transverse ridge connec-
ting the labial and the lingual cusps is set behind
the middle of the crown and the-anterior basin is
somewhat larger than the posterior one.
Contrary to IRSNB 28114/113, the lingual cusp
is much higher than the labial one and there is
neither central cusp nor accessory cusp.

Gomphodontostichus von Huene, 1928

(Upper Tiiassic of Brazil)

In this genus, the transverse ridge connecting the
lingual and the labial main cusps forms the pos-
terior wall of the crown and is devoid of central
cusp. A labial and a lingual accessoty cusps are
set on the anterior margin of the crown and
connected to the corresponding main cusp by a
low ridge. The labial cusps are clearly set more
anteriorly than the lingual ones. The anterior
basin surrounded by these four cusps is particu-
larly enlarged, but not very deep.

Exaeretodon Cabrera, 1943

(Upper Triassic of Argentina, Brazil and India)
Ischignathus Banaparte, 1963

(Upper Triassic of Argentina)

The upper postcanines of these large Traverso-
dontidae are formed by two main cusps connec-
ted by a low posterior transverse ridge, concave
posteriorly and oblique. The main labial cusp is
set much more anteriorly than the main lingual
cusp. An accessory lingual cusp is set in front of
the main lingual cusp. An accessory labial cusp
forms an anterior lobe accommodated in the
posterior concavity of the anterior adjacent
tooth. Therefore, the crown of the upper postca-
nines has, in occlusal view, a characteristic geni-
culate outline. An accessory posterior cusp can
occasionally be developed. The central cusp is
apparently absent. The anterior basin is more or
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less enlarged in the different species.

Arctornaversodon Sues, Hopson ef Shubin, 1992
(Upper Triassic of Canada)

The upper postcanines of this large Traverso-
dontidac-are very large and very compressed
mesio-distally. The transverse ridge connecting
the labial and the lingual cusps forms the poste-
rior wall of the ¢crown and supports a prominent
central cusp. It is close to the lingual cusp und
separated from the labial cusp by a deep embay-
ment. There is no anterior accessory cusp. The
anterior cingulum is well developed.

Microscalenodon Hahn, Lepage er Wouters, 1988
(Upper Triassic of Belgium)

The upper postcanines of Microscalenvdon are, as
IRSNB R172, very small. The crown is very
compressed mesio-distally and its morphiology is
quite simple: a large lingual cusp and a small
labial cusp are connected by a wransverse ridge
forming the posterior wall of the crown, without
central cusp, accessory cusp and anterior cingu-
lum.

Boreogomphodon Sues et Olsen, 1990

(Upper Triassic of the USA)

The upper postcanines of this genus closely
resemble IRSNB RI72. They are very small, less
than 5 rmom wide. The labial side is Jonger and
less convex than the lingual one. The rtransverse
ridge, set behind rhe middle of the crown, sup-
ports a well developed central cusp, A large
antero-labial accessory cusp is connected to the
main labial cusp by a prominent ridge. The ante-
rior ridge ("anterior cingulum”) connecting rhe
accessory labial cusp to the lingual cusp is very
low and poorly developed. Nevertheless, they
differ in several details. The crown is propostio-
nally widet in Boreogomphodon. The transverse
ridge is set more posteriorly and the posterior
basin is consequently lost. The central cusp is
close to the lingual cusp and separated from the
labial cusp by a deep embayment.

From these detailed comparisons with the upper
postcanines in the different genera of

Traversodontidae, it appears that IRSNB R172

shows an original set of morphological characters
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justifying its attribution to a separate new genus:
— The crown is ovoid in occlusal view and not
very compressed mesio-distally.

— The transverse ridge is set behind the middle of
the crown, but does not participate in the poste-
rior wall of the crown. The anterior basin is lar-
ger than the posterior basin.

— The transverse ridge supports a well developed
central cusp, close to the labial cusp and separa-
ted from the lingual cusp by a deep embayment.
— The antero-labial accessory cusp is particularly
well developed and connected to the main labial
cusp by a prominent ridge.

— The tooth is very small.

In the structure of its upper postcanines, Mau-
beugia more closely resembles Scalenodon and
Boreagomphodon than any other taxon. Figure 26
illustrates the possible phylogenetc relationships
between the different genera of Traversodonti-
dae. Although discovered in Late Triassic out-

Gomphodontosuchus
Arctotraversodon N
Massetognathus

Boreogomphodon

Scalenodon

Maubeugia

Rosiena
Traversodon

Pascualgnathus
Andescynodon
Rusconiodon
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crops, Maubeugia looks, in the structure of its
upper postcanines, rather “primitive”. This cla-
dogram, modified from Bauail (1989, fig. 128),
only reflects the modifications in the structure of
the upper postcanines and is, therefore, very res-
trictive. A more definitive assessment of the phy-
logeny of the Traversodontidae must await an
analysis of the whole skeleton in these gompho-
dont cynodonts.

Genus Roseria n.g.

TYPE SPECIES, — Rosieria delsatei n.sp.

DERIVATIO NOMINIS. — From the type locality
Rosigres-aux-Salines.

DIAGNOSIS. — As for the only currently recognized
species Rosieria delsatei n.sp.

Discussion
See under Rosieria delsatei n.sp.

Microscalenodon
N Exaeretodon

\\Ischigna thus

Fia, 26. — Possible phylogeny of the Traversadontidae, following the modifications of the strugture of their upper postcanines (after
Battail 1983, modified). 1, upper postcanines mainly formed by one main lingual cusp and ore main labial cusp, connected logether
by a transverse ridge; presence of cingula in front of and behind the transverse ridge: presence of one postero-labial accessory
cusp. 2, disparition of the postero-labial accessory cusp, transverse ridge sel bahind the middle of the ¢rown, 3, formation of a basin
in front of the transverse ridge; apparition of one antero-labial accessory cusp. 4, central cusp connected to the main labial cusp.
5, central cusp connected to the lingual cusp. 6, transverse ridge merging with the pasterior cingulum. 7, antero-labial accessory
cusp displaced medially. 8, upper posicanines very compressed mesio-distally, 9, developmenl of a central basin; apparition of one
antero-lingual accessory cusp. 10, transverse ridge concave hackwards; geniculate outline of the upper postcanines.
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Rosieria delsatei n.sp.
(Figs 27, 28)

Hovroryre. — IRSNB R173, an upper left post-
canine, root not preserved.

DERIVATIO NOMINIS. — Dedicaced in honour to
Dr. D. Delsate, for his active palacontological
field-work in Lorraine and adjacent areas.

Locus 1yricus. — Quarry at Rosieres-aux-Salines,
region of Saint-Nicolas-de-Port (Meurthe-et-Moselle,
France).

STRATUM TYPICUM. — “Rhaetian” sandstones. Upper
Triassic.

DIAGNOSIS. — Traversodontidae known by one upper
postcanine tooth, with the following characters:
crown very small (width = 1.22 mm) with a subrec-
rangular outline, in occlusal view (ratio

“length/widih” of the crown = 2.2); labial side straight
and linguat side convex. Main lingual cusp much
Ean the labial one. I'ransverse ridge set behind

higher t

the middle of the crown: it does not participate in the
posterior wall of the crown: anterior basin conse-
quently much larger than the pasterior basin, No cen-
tral cusp on the teaansverse ridge. Small antero-labial
accessary cusp connected to the main lubial cusp by a
prominent ridge. Both anterior and posterior cingula
not developed.

DESCRIPTION

Orientation

The orientation of IRSNB R173 proposed here
is mainly based on the presence of an accessory
cusp, assumed 10 be set in antero-labial position,
as in the advanced Traversodontidae (sce Bareail
1989, fig. 123). If this orientation is correct, the
lingual side of the crown is more convex than the
labial one, as in most Traversodontidae, and the
lingual cusp is clearly higher than the labial one,
as in Traversodon von Huene, 1936, Scalenodon
angustifrons (Parrington, 1946}, or Micro-
sealenodon Hahn, Lepage er Wourters, 1988.

Fia. 27. — IRSNB R173, left upper postcanine of Rosieria delsatei, from the Late Triassic of Saint-Nicolas-de-Port. A, stereophoto-
graphs, occlusal view; B, labial view; C, anterior view; D, posterior view; E, lingual view. Scale bar: 1 mm.
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Moreover, the transverse ridge is set behind the
middle part of the crown, as in all advanced

Traversodentidae. Thus, IRSNB R173 is a left

upper postcanine.

Measurements
Length of the crown = 0.55 mm; width of the
crown = 1.22 mm.

Crown

The crown of IRSNB R173 is very small. In
occlusal view, it is elongated (rario
“length/widrh” of the crown = 0.45} and subrec-
tangular in outline. The labial border is nearly
straight, whereas rhe lingual border is very
convex. Both the anterior and posterior borders
are slightly concave and nearly parallel. The
crown Is formed by two main cusps connected
by a cuttng rransverse ridge. The main lingual
cusp is much larger than rhe labial one. The
transverse ridge is ser behind the middle of the

D
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crown and does not support any cenrral cusp.
This ridge delimits a large anrerior basin and a
small posterior basin. A small antero-labial cusp
is connecred to the main labial cusp.

In labial view, the main and the accessory labial
cusps are connected by a high ridge: their limit is
not clear. The main labial cusp is clearly higher
than the accessory one. Their apex is very roun-
ded.

In lingual view, the lingual cusp has a piriform
outline. Tts base is very broad and both its ante-
rior and posterior borders are sigmoid. Its apex is
rounded.

In anterior view, borh the labial and lingual bor-
ders of the crown are very convex. The lingual
cusp is much wider and higher than the main
labial cusp. The rransverse ndge connecting these
cusps 1s very high and Its anterior wall is not as
vertical as the posrerior one. The anterior basin is
not limited by an anterior cingulum.

In posterior view, the posterior wall of the rrans-

ml

Fic. 28. — IRSNB R173, left upper posicanine of Rosieria delsatei, from the Late Triassic of Saint-Nicolas-de-Port. A, occlusal view;
B, labial view; C, lingual view; D, anterior view; E, posterior view. ab, anterior basin; al, antero-labial cusp; L, lingual cusp; ml, main
labial cusp; pb, posterior basin; tr, transverse ridge. Scale bar: 1 mm.
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verse ridge connecting the lingual and the main
labial cusps is nearly vertical, The posterior
basin, very poorly developed, forms a small
depression at the level of the junction between
the lingual and the labial cusps; it is not limited
posteriorly by a posterior cingulum. A constric-
tion delimits the crown and the root.

Root
The root is not preserved in IRSNB R173.

Discussion

IRSNB R173 differs from IRSNB R172, referred
to the new species Maubeugia lotharingica, in its
proportionally wider oudine, in its lingual cusp
much higher than its main labial cusp and in lack-
ing a central cusp. Moreover, the antero-labial
accessory cusp is clearly less developed than in
the latter: however, the development of this cusp
is highly variable in the tooth row of the
Traversodontidae (see Crompron 1972).

It resembles IRSNB R406, discovered in rhe
Rhaetian of Habay-la-Vieille and referred to
Microscalenodon nanus Hahn, Lepage ¢¢ Wouters,
1988, in its small sizc, in its proportionally wide
crown, in its lingual cusp much higher than it
labial cusp and in lacking a central cusp. Tr dif-
fers from the larter in retaining a small posterior
basin and an antero-labial accessory cusp.
[RSNB R173 resembles the upper postcanine
teeth of Scalenodon angustifrons (Parrington,
1946), from the Middle Triassic of Tanzania, in
the elongated outline of its crown, in its lingual
cusp clearly higher than its labial one, in the pre-
sence of an antero-labial accessory cusp, in its
transverse ridge set posteriorly, behind the mid-
dle of the crown, and in retaining a small poste-
rior basin. It diflers, however, {rom the latter in
its smaller size and in lacking a central cusp as
well as a cingulum.

The new tooth from Saint-Nicolas-de-Port
resembles the upper postcanines of Traversodon
von Huene, 1936 in its lingual cusp much higher
than its labial cusp, in the absence of accessory
cusp and in the presence of a posterior basin dis-
tinctly smaller than the anterior one. It differs in
its smaller size and in the presence of a well deve-
loped antero-labial accessory cusp, absent in
Traversodon. Moreover, the transverse ridge seems
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set more posteriorly in IRSNB R173.

Contrary to the upper postcanine teeth of
Massetognarhus Romer, 1967, Gamphodaonro-
suchus von Huene, 1928, lichignathus Bonaparte,
1963, Exaeretodon Cabrera, 1943, Borcogompho-
don Sues ex Qlsen, 1990 and Arctotraversodon
Sues, Hopson er Shubin, 1992, the transverse
ridge of IRSNB R173 does not form the poste-
rior wall of the crown and the anterior basin is
conscquently less enl:\rgcd than in the former
genem.

In conclusion, the crown of IRSNB R173 pre-
sents an original set of characters justifying its
atenbution to a new genus of Traversodontidae:
Rosieria, Figure 26 shows that the upper postca-
nines of Roseria can easily be derived from those
of Traversodon by simple addition of an antero-
labial accessory cusp and by slight backwards
movement of the transverse ridge. In the same
way, the posccanine weeth of Scalenodon and
Muubeugia can be derived from those of Rosreria,
by doubling of the lingual or the labial cusp, res-
pectively.

Genus aff. Roseria
(Figs 29, 30)

MATERIAL EXAMINED. — Specimen discovered in
Saint-Nicolas-de-Pore: IRSNB R174, a left upper

postcanine.

DESCRIPTION
Orientation

As in IRSNB R173.

Measurements
Length of the crown = 0.65 mm; width of the

crown = 1.05 mm.

Crouwn

In occlusal view, the crown is very elongated
labio-lingually (ratio “length/width™ of the
crow = 0.62) and subelliptical in outline. The
lingual bordcr is mozc convex than the labial one
and the anterior border, much more convex than
the posterior one: the latter is nearly perfectdy
straight. The crown is formed by two cusps
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connected together by a transverse ridge. The
lingual cusp is much larger than the labial one.
The transverse ridge is relatively low, in the
middle of the crown. It is ser behind the middle
of the crown and does not support any central
cusp. This transverse ridge delimits a small poste-
rior basin and a larger anterior basin. The poste-
rior basin is limited posteriorly by a low, poorly
developed and straight posterior cingulum. The
anterior cingulum limiting the anterior, basin is
very poorly exprcsscd, too, bur very convex.
There is no evidence of an accessory cusp.

Late Triassic cynodonts from Saint-Nicolas-de-Port

In lingual view, the lingual cusp has a piriform
outline: its base is broad and its apex rounded.
Its anterior border is slightly concave, but its pos-
terior border is nearly straight. There is no clear
constriction between rhe crown and the root.

In labial view, the labial cusp has a triangular
outline: both its anterior and posterior borders
are nearly straight Its posterior border is more
oblique than its anterior border. Its apex is racher
rounded.

In anterior view, the lingual cusp is much wider
and somewhat higher than the labial one. The

Fic. 29. — IRSNB R174, left upper postcanine of aff. Rosieria, from the Late Triassic of Saint-Nicolas-de-Port. A, occlusal view; B,
labial view; C, lingual view; D, anterior view; E, posterior view. Scale bar: 1 mm.
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transverse ridge forms a deep notch, at the level
of the junction between these cusps. The slope of
the anterior wall of the transverse ridge is not
very marked. The anterior cingulum is very low.
In posterior view, the posterior basin looks very
small. The posterior wall of the transverse ridge
is more vertical than the anterior one. The poste-
rior cingulum is very short and very low.

Root

The root of IRSNB R174 is robust, but very ero-
ded. It was at least 1.5 times as high as the
crown. In lingual view, it has a semielliptical out-
line. Its verdcal axis is oblique, set at an angle of
abour 30° with the vertical axis of the crown. Its
anterior side is more convex than its posterior
one. In anterior view, the root has a triangular
outline. Both its labial and lingual sides are
slightly ennvex. The lingual side is longer than
the labial one. The tp of the root is very roun-
ded and ser at the level of the junction between
the cusps of the crown.

Discussion

IRSNB R174 is reminiscent of IRSNB R173,
referred to the newly defined species Rosieria del-
satei, in its small and clongated crown, in its lin-
gual cusp larger and higher than its labial one, in
its transverse ridge set behind the middle of the
crown, without central cusp, and in the retention
of a small postetior basin. It differs mainly in the
absence of a small antero-lahial accessory cusp. In
this character, it rather resembles Traversodon.
However, the absence of this accessory cusp on an
isolated tooth is, in advanced Traversodonridae, a
negative character without actual phylogenetical
significance. In Scalenoden, for example, the deve-
lopment of the anterior accessory cusps and of
the cingula is variable wichin the dental row of a
same animal (see Crompton 1972). For this tea-
son, it cannot be excluded that IRSNB R174
belongs to the same species o, at least, to the
same genus as [RSNB R173. That is the reason
why the former postcanine is provisionally refer-
red to aff. Rosieria, waiting for further evidence.

Fig. 30. — IRSNB R174, left upper postcanine of aft. Rosieria, from the Late Triassic of Saint-Nicolas-de-Port. A, occlusal view; B,
labial view; C, lingual view; D, anterior view; E, posterior view. ab, anterior basin; L, lingual cusp; |, labial cusp; pb, posterior basin;

tr, transverse ridge. Scale bar: 1 mm.
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Genus aff. Microscalenodon
(Figs 31, 32)

MATERIAL EXAMINED, — Specimen discovered in
Saint-Nicolas-de-Port: IRSNB R175, a left upper

postcanine.

DESCRIPTION

Orientation
See Hahn, Lepage & Wouters 1988.

Measurements
Length of the crown: 0.58 mm; width of the
crown: 1.15 mm.

Crown

In occlusal view, the crown is proportionally very
wide (ratio “length/width” of the crown = 0.5)
and subrectangular in outline. The labial border
is shorter and morc convex than the lingual one,
which is an unusual character in the
Traversodontidae. The posterior border is perfect-
ly straight and the anterior border, somewhat
convex. The morphology of the crown is quite

Late T'riassic cynodonts from Saint-Nicolas-de-Port

simplc: two cusps connected together by very
poorly developed anterior and posterior ridges
(“cingula”). Thc lingual cusp is by far the largest;
the labial cusp is very short antero-postcriorly,
but rather elongaied labio-lingually. The ridges
delimir a large central basin. Therc is no evi-
dence of a transversc ridge: it is merged probably
with the posterior ridge, forming the posterior
wall of the crown. There is neither central nor
accessory cusps.

In lingual view, the lingual cusp is not very high
and has a piriform outline: its basc is large
antero-postcrioly and its apex is very rounded.

In labial vicw, the labial cusp is very low and tri-
angular in outline. It clearly slopes towards the
anterior sidc. lts apex is rounded, too.

In anterior vicw, the lingual cusp is distinctly
higher than the labial cusp. The anterior ridge is
nearly non-existent. The central basin gently
slopes from the posterior wall to the anterior
base of the crown.

In posterior view, the posterior ridge is clearly
higher than the anterior one and forms the pos-
terior wall of the crown.

Fia. 31. — IRSNB R175, left upper postcanine of aff. Microscalenodon, from the Late Triassic of Saint-Nicolas-de-Port. A, occlusal
view; B, labial view; C, lingual view; D, anterior view; E, posterior view. Scale bar: 1 mm.
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Fic. 32. — IRSNB R175, left upper postcanine of aff. Microscalenodon, from the Late Triassic of Saint-Nicolas-de-Port. A, occlusal
view; B, labial view; C, lingual view; D, anterior view; E, posterior view. ¢b, central basin; L, lingual cusp; 1, lablal cusp. Scale bar:

1 mm.

Root
The root is not preserved in this specimen.

DiscuUssION

IRSNB R175 resembles Microscalenodon nanus
Hahn, Lepage e Wouters, 1988 in the quite
simple structure of its crown, withour transverse
ridge, central and accessory cusps. Moreover, the
anterior and the posterior sides of the crown are
nearly parallel, the lingual cusp is very rounded
and the central basin gently slopes from the pos-
terior wall to the anterior base of the crown. It
differs from IRSNB R406, the holotype and only
upper postcanine currently referred to
Microscalenodon nanus, in its crown proportion-
ally lower, in its labial cusp less developed and in
lacking an extended wear facer on its occlusal
side. In the current state of our knowledge, for
want of material, we cannot form a correct esti-
mate of the dental variation within the species
Microscalenodon nanus. That is the reason why
IRSNB R175 is tencatively referred to aff. Micro-

scalenodon.
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Family TRAVERSODONTIDAE, gen. and sp. indet.
(Figs 33, 34)

MATERIAL EXAMINED, — Specimen discovered in
Saint-Nicolas-de-Pori: IRSNB R176, a left lower
postcanine.

DESCRIPTION

Orientation

In the Traversodontidae, the lower postcanines
are formed by a transverse ridge supporting two
main cusps on the anterior half of the crown and
by a low basin on the posterior half of the crown.
The labial main cusp is usually higher than the
lingual one.

Measurements
Length of the crown =
crown = .13 mm.

1.32 mm; widch of the

Crown
In occlusal view, the crown has a subtrapezoidal
outline. It is proportionally longer than wide: the
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ratio “length/width” of the crown = 1.17. The
posterior half of the labial border and the poste-
rior border are very convex. The lingual border is
nearly perfectly straight. The anterior border is
slightly concave and very oblique. The anterior
half of the crown is formed by two large cusps
connected together by an anterior transverse
ridge. The labial cusp 1s much longer (mesio-
distally), but somewhar less wide (labio-lingually)
than the lingual cusp. In front of the transverse
ridge, the labial cusp bears a poorly developed
swelling. A tiny anterior depression is limited by
the anterior wall of the transverse ridge and by
the lingual side of the anterior swelling of the

Late Triassic cynodonts from Saint-Nicolas-de-Port

labial cusp. The posterior half of the crown
forms a talon, not very large and distinatly narro-
wer than the anterior part of the crown. The pos-
terior talon forms a central valley elongared
antero-posteriorly and surrounded by a ridge
which bears a broad lingual accessory cusp,
adjoining the main lingual cusp.

In anterior view, the crown has a bell-shaped
outline, The labial cusp is distinctdy higher than
the lingual cusp. The transverse ridge connecting
these cusps is not very high. The anterior depres-
sion has a triangular oudine. The crown and the
root are separated by a well marked constriction.
In posterior view, the central valley of the poste-

Fic. 33. — IRSNB R176, left iower postcanine of Traversodontidae indet., from the Late Triassic of Saint-Nicolas-de-Port. A, stereo-
photographs, occlusal view; B, labial view, C, lingual view; D, anterior view; E, posterior view. Scale bar: 1 mm.
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rior talon gently slopes from the transverse ridge
to the posterior wall of the crown. The posterior
portion of the ridge surrounding the valley is
particularly low.

In labial view, the large labial cusp has a triangu-
lar outline. It is broader than high. [ts anterior
border is convex; its posterior border is shorter
and straight, Therefore, this cusp somewhat
slopes backwards. lts apex is very eroded. The
lingual part of the talon looks proportionally
very short. The crown is separated from the root
by a well marked constriction, as in anterior
view.

In lingual view, the main and the accessory lin-
gual cusps are so closely united and their apex are
so eroded that they form a quasi-continuous and
straight ridge which slopes obliquely downwards
from the main to the accessory cusp. The anterior
swelling of the labial cusp lies in front of the level
of the anterior border of the main lingual cusp.

tr

Root

The tip of the root is broken. At the level of the
fracture, the root has, in basal view, an ovoid
outline. Its anterior border is shorter, but more
convex than its posterior border; its lingual bor-
der is more convex than its labial border. The
pulpal canal is very small and rounded.

DiscussioN

IRSNB R176 has the typical traversodont pat-
tern of a transverse ridge supporting two main
cusps on the anterior half of the crown and a
narrower talon on its posterior half. If the upper
postcanines are very variable and, thus, phylo-
genetically useful in the Traversodontidae, the
lower postcanines are much more constant and
less diagnostical.

The lower postcanines of the primitive
Traversodontidae Pascualgnathus Bonaparte,
1966 and Andescynodon, Bonaparte, 1969 differ

mL alL

Fic. 34. — IRSNB R176, left lower postcanine of Traversodontidae ind., from the Late Triassic of Saint-Nicolas-de-Port. A, occlusal
view; B, labial view; C, lingual view; D, anterior view; E, posterior view. ad, anterior depression; aL, accessory lingual cusp; I, labial
cusp; mL, main lingual cusp; ta, talonid; tr, transverse ridge. Scale bar: 1 mm.
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from IRSNB R176 in the presence of a postero-
labial accessory cusp, connected to the main
labial cusp by a low ridge, and in the lack of a
postero-lingual accessory cusp on rhe talon of
their crown. Moreover, the posterior basin is
more enlarged than in the larter. There is no
trace of antcrior swelling on the anterior side of
rhe main labial cusp.

In the lower postcanines of Scalenodon
Crompton, 1955, a small accessory cusp, equiva-
lent to the anrerior swelling.of the labial cusp
observed in IRSNB R176, 1s developed on the
antero-labial side of the crown. However, a pos-
rerior accessory cusp is present on the labial side
of rhe talon, rather than on the lingual side, as in
IRSNB R176. Moreaver, the posterior basin is
more enlarged than in the larter.

In Massetognathus Romer, 1967, the posterior
talon is lower and its basin is more enlarged than
in IRSNB R176. Boch the labial and lingual
ridges of the talon are crenulated, but there is
neirher well developed posterior accessory cusp
nor anterior swelling of the labial cusp.

The lower postcanines of Gomphodontosuchus
von Huene, 1928, Exacretodon Cahrera, 1943,
Ischignathus Bonaparte, 1963 and Scalenodon-
toides Crompton er Ellenberger, 1957 differ from
IRSNB R176 in possessing the following derived
characters:

— The lingual cusp is distinctly inclined oblique-
ly backwards.

— The labial cusp is broader than the lingual
cusp.

— Except in Ischignathus, the labial cusp is set
anteriorly with respect to the lingual cusp.

— There are two accessory cusps: a postero-
lingual one and a postero-labial one.

The lower postcanine referred to Microscalenodon
nanus Hahn, Lepage et Wouters, 1988 resembles
IRSNB R176 in its very small size and in the
proportions of its main cusps. Nevertheless, an
accessory cusp is developed on the postero-labial
side of the crown, the talon and the posterior
basin are distinctly more developed and the labial
cusp does not bear any anterior swelling.

From these comparisons with the lower post-
canines in the different genera of Traversodonti-
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dae, it can be concluded that IRSNB R176 shows
an original set of morphological characters:

— The anrero-labial cusp is longer (mesio-distal-
ly) but less wide (Jabio-lingually) than the antero-
lingual cusp.

— The anterv-labial cusp supports an anterior
swelling.

— There is a broad postero-lingual accessory cusp.
— The rtalon is not very enlarged: ir forms a cen-
tral valley elongated antero-posteriorly.

— The tooth is very small.

In the absence of more complete material, corres-
pondences with the genera Maubeugia and
Rosieria, defined on isolated upper postcanines
from the same locality, are impossible to esta-
blish. That is the reason why IRSNB R176 is
referred to Traversodontidae indet.

Family aff. TRAVERSODONTIDAE,
gen. and sp. indet.

(Figs 33, 36)

MATERIAL EXAMINED. — Specimen discovered in
Sainr-Nicolas-de-Porr: IRSNB R177.

DESCRIPTION

Orientation

IRSNB R177 shows morphological affinities
with the upper postcanines of the Traverso-
donridae (see discussion). The marked slope of
the main cusps permits to distinguish the ante-
rior and posterior sides of the crown, If the inter-
preration proposed here is correct, the small
accessory cusp would be set on the antero-labial
border of the crown, as in advanced
Traversodontidae. Therefore, it is identified as a
right upper postcanine.

Measurements
Length of the crown = 1.39 mm; width of the
crown = 1.5 mm.

Crown

In occlusal view, the crown of IRSNB R177 is
subtrapezoidal and very elongated antero-poste-
riorly: the ratio “length/width” of the crown is
0.93. The lingual border is long and very convex;
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the labial one is shorter and slighrly concave. Both
the anterior and posterior borders are nearly
straight and obliquc: the posterior border is longer
than the antcrior one. The crown is divided into
two parts by an antero-posterior furrow. The lin-
gual parrt is the widest and is fully covered by a
very large lingual cusp. The labial side of the
crown is formed by two labial cusps. The posterior
labial cusp is the largest: it is connected to the
apex of the labial cusp by a transverse ridge, set
behind the middle of the crown. The antero-labial
accessory cusp is connected to the main labial
cusp by a small ridge and connected to the lingual
one by a poorly developed anterior cingulum. The
transverse ridge, connecting the lingual and the
main labial cusps, delimits an anrerior and a pos-
terior valley. The anterior valley is surrounded by
the antero-labial side of the lingual cusp, the
anterior wall of the 1ransverse ridge, the antero-
lingual side of the main labial cusp, the lingual
side of the accessory labial cusp and the posterior
wall of the anterior cingulum. The posterior val-
ley is distinctly smaller than the antetior one: it is
limired by the postero-labial side of the lingual
cusp, the posterior wall of the transverse ridge and
the postero-lingual side of the main labial cusp,

There is no evidence of a postetior cingulum.

In anterior view, the lingual cusp is by far the
highest: the main labial cusp reaches the half of
its height and the accessory labial cusp, the third
of the main labial cusp. Both the lingual and the
main labial cusps are somewhar inclined rowards
the labial side of the crown. The transverse ridge
is deeply notched by the antero-postetior furrow.
The anterior cingulum is very low and is also not-
ched by the antero-posterior furrow. The postero-
lingual side of the main labial cusp is less vertical
than the antero-labial side of the lingual cusp.

In posteriot view, the postero-labial side of the
main cusp 15 nearly perfectly vertical; the poste-
ro-lingual side of the main labial cusp is more
oblique. The posterior valley is opened posterior-
Iy it is not limited by a posterior cingulum. The
posterior ridge of the lingual cusp is well marked.
In lingual view, the lingual cusp is subtriangular
in outline and clearly inclined backwards. The
anterior border is oblique, forming an angle of
about 45° with the base of the crown, and
somewhar convex. The posterior border is shor-
ter, more vertical and very slightly concave. The
apex of the cusp is very rounded.

In labial view, the main labial cusp has almost

Fia. 35. — IRSNB R177, right upper postcanine of ? Traversodontidae indet., from the Late Triassic of Saint-Nicolas-de-Port. A,
occlusal view; B, labial view; C, lingual view; D, anterior view, E, posterior view. Scale bar: 1 mm.
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the same outline as the lingual cusp. It is inclined
backwards and its apex is rounded too. The
accessory labial cusp, very low, is placed against
it: the ridge connecring the two labial cusps is
low and poorly developed.

Root.
The root is not preserved in IRSNB R177.

Discussion

[IRSNB R177 is undoubtedly reminiscent of the
apper pOStC&ﬂillC tCCth OF th Q(lV'ﬂnCCd
Traversodontidae in the general organisation of
its crown. A large lingual cusp is connected 1o
the main accessory cusp by a transverse ridge set
behind the middle of the crown and delimiring
an anterior and a smaller posterior valley. An
accessory cusp is set in front of the main labial
cusp and the anterior valley is closed by an anre-
rior cingulum. The organisation of the cusps is
similar to IRSNB R174, referred to the newly
defined genus Rosieria. Neverdhieless, it differs
from the upper postcanines of all currently
known Traversodontidae in being longer (mesio-
distally) than wide (labio-lingually).

In its proportions, IRSNB R177 more closely

tr

ml

D
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resembles the lower postcanines of the
Traversodontidae: Nevertheless, its morphologi-
cal organization is quite diffcrent. The lower
postcanines of the Traversodontidae are rather
constant indecd (sec Batrail 1989): a high trans-
verse ridge supports two cusps on the anterior
half of the crown and a low basin forms the pos-
terior half. An accessory cusp is nsually present
on the postero-labial portion of the crown.

In centain respects, IRSNB R177 is reminiscent
of the postcanine of the Haramiyidac. This
group, ouly known by isolated teeth, is very
abundant in Saint-Nicolas-de-T'orr (Sigogneau-
Russell 1989, 1990). The Haramiyidae are tenta-
tively identified as primitive allorherian
mammals (see Butler & Macinryre 1994 for an
extended discussion of Haramiyidae affiniries).
As in IRSNB R177, the dental crowns of the
Haramiyidae are elongated antero-posteriorly
and they are divided into two rows of cusps by a
deep anrero-posterior furrow. However, the
“accessory cusps’ are more numerous on the
anterior part of the lower postcanines and on the
posterior part of the upper ones. Moreover, the
posterior slope of the dominating cusps is never

as marked as in IRSNB R177.

mi
al

ml

E

L 1

Fia. 36. — IRSNB R177, right upper postcanine of ? Traversodontidae indet., from the Late Triassic of Saint-Nicolas-de-Port.
A, occlusal view; B, labial view; C, lingual view; D, anterior view; E, posterior view. ab, anterior basin; al, antero-labial cusp; L, lin-
gual cusp; ml, main labial cusp; pb, posterior basin; tr, transverse ridge. Scale bar: 1 mm.
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It can be concluded that IRSNB R177 most clo-
sely resembles the upper postcanines of the
Traversodontidae: the general organization of the
cusps is similar to the new defined genus
Rosieria. Because of its very unusual proportions,
it is cautiously referred to familia aff. Traverso-
dontidae, waiting for the discovery of more com-
plete material.

PALAEOBIOGEOGRAPHY OF LATE TRIAS-
SIC AND EARLY JURASSIC CYNODONTS

FOSSIL LOCALITIES AND HORIZONS

Table 9 gives a synthetic correlation, modified
from Lucas & Hunt (1994), of Late Triassic and
Early Jurassic formations discussed in the text.

Ischigualasto Formation

{San Juan Province, Argentina)

Age. Late Carnian (Hunt 1991; Hunt & Lucas
1991). Early to Late Carnian (Barttail 1993).
Taxa discovered. Traversodontidue: Exaeretodon
frenguelli Cabrera, 1943; Exaeretodon vincei
(Bonaparte, 1963); Ichignathus sudamericanus
(Bonaparte, 1963).

Chiniquodontidae: Chiniquodon theotonicus
von Huene, 1936.

Upper part of the Los Colorados Formation

(La Rioja Province, Argentina)

Age. Late Norian (Bonaparte 1972; Lucas &
Hunt 1994).

Taxa discovered. Tritheledontidue: Chaliminia
musteloides Bonaparte, 1978,

Remark. Bonaparte (1972) idenrified postcranial
bones as cf. Tritylodon. Lucas & Hunt (1994)
suspect that they pertain to Chalimunia.

Upper Santa Maria Formnation

(Rio Grande do Sul, Brazil)

Age. Late Carpian (Hunt 1991; Hunt & Lucas
1991). Early Carnian (Battail 1993).

Taxa discovered. Traversodontidae; Traversodon
stableckeri von Huene, 1936: Gomphodontosuchies
brasiliensis von Huene, 1928; Exacretodon fren-
guelli Cabrera, 1943,

Dromatheriidae: Therioherpeton cargnini
Bonaparte et Barberena, 1975.
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Chiniquadontidae: Chiniquodon theotonicus
van Huene, 1936; Belesodon magnificus
von Huene, 19306.

Lower Elliot Formation

(Morobong Hill, Lesotho)

Age. Late Carnian or Early Norian (Hopson
1984).

Taxon discovered. Traversodontidae: Scalerno-
dontoides macrodontes Crompton et Ellenberger,
1957.

Upper Elliot and Clarens Formations

(South Africa and Lesotho)

Age. Hettangian to Sinemurian (Olsen & Galton
1984).

Taxa discovered. Tritheledontidace: Pachygenelus
monus Watson, 1913; Diarthragnathus broomi
Crompton, 1958; Tritheledon riconoi Broom,
1912,

Tritylodontidae: Tritplodon longaevus Owen,
1884 (sersu Sues 198Gh).

Remark., Pattsia libboelensis Lees et Mills, 1983,
from Lesotho, is certainly a Tritheledontidae,
possibly a synonym of Pachygenelus monus
(Lucas & Hunt 1994).

Maleri Formation

(Andhra Pradesh, India)

Age. Lare Carnian (Hopson 1984; Battail 1991).

Taxon discovered. Traversodontidae: Exaere-
todon statisticae Chatterjee, 1982.

Remark. Battail (1991) considers that Exaere-
todon statisticae might be a junior synonym of
Exaeretadon frenguell.

Bull Canyon Formation

(Eastern New Mexico, USA)

Age. Early to Middle Norian {Lucas & Hunt
1994, fig. 20.5).

Taxon discovered. Dromatheriidae: Psendotri-
conodon chatterjeei Lucas et Oakes, 1988,
Remark. The identification of this taxon as a
cynodant has been questioned by Sues & Olsen
(1990), but without justification.

Kayenta Formation

(North-castern Arizona, USA)
Age. Late Sinemurian — Early Pliensbachian

GEODIVERSITAS - 1997 - 19 (3)
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(Peterson & Pipiringos 1979; Clark & Fastovsky
1986; Sues 1986b).
Taxa discovered. Tritylodontidae: Kuyentathe-
rinm wellesi Kermack, 1982 Oligokyphns sp.:
Dinnebitodon amarali Sues, 1986: Nearctylodon
broomi Lewis, 1986,

La Boca Formuation

(Tamaulipas, north-castern Mexico)

Age. ? Early Jurassic (Clark e 2l 1991, 1994).
New radiometric datas indicate that this forma-
tion would be Middle Jurassic in age (Luo,
pers. comm.).

Taxon discovered. Tritylodontidae: Becatherium
mexicanum Clark ez Hopson, 1985.

Navajo Sandstones

(Arizona, USA)

Age. Pliensbachian (Marzolf 1990).

Taxon discovered. Iritylodontidac: Tritylo-
dontid indet, (Winkler ez 4l 1991).

Turkey Branch Formarion

(Richmond Basin,Virginia, U.S.A.)

Age. Early to Middle Carnian (Sues & Olsen
1990; Sues ef 2. 1994),

Taxa discovered. Traversodontidae: Boresgom-
phodon jeffersoni Sues et Olsen, 1990.
Dromatheriidae: Micraconodon tenuirostris
Osborn, 1886.

Cumnock Formation

(Sanford Basin, Norcth Carolina, USA)

Age. Late Carnian (Sucs er 2l 1994: Lucas &
Hunt 1994).

Taxa discovered. Dromatheriidae: Dromathe-
rinm {y[uestre Emmons, 1857; Microconodon
terrurrostris Oshorn, 1886.

Wolfville Foermation of the Fundy Gronp

(Minas Basin, Nova Scotia, Canada)

Age. Late Carnian or Carno-Norian (Hopson
1984),

Taxon discovered. Traversodontidae: Arcto-
traversodon plennayridon (Hopson, 1984).

Mec Coy Brook Formation of the Fundy Group

(Novia Scotia, Canada)
Age. Early Jurassic (Shubin er 2/ 1991):
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2 Hettangian (Lucas & Hunt 1994).

Taxon discovered. Tritheledontidae: Pachyge-
nelus ck. mons.

Remark. ? Pachysenelns inilleri Chatterjee, 1983,
from the Dockum Formation (Upper Triassic) of
Near Post (Western Texas, USA) is regarded by
Shubin et 2l (1991) as doubtful because it lacks
diagnostic cynodont characters: teeth are fused to
the jaw and there are no cingula on the post-
canine tecth.

Pant € Quarry of St. Brides island

(Glamorgan, U.K.)

Age. Hcttangian to Early Sinemurian (Evans &
Kermack 1994).

Taxon discovered. Trirylodontidae: Oligokyphus

cf. major.

Windser Hill Fissure

(Somerset, UK)

Age. Pliensbachian (Kiihne 1956).

Taxon discovered. Tritylodontidae: Oligokyphus
major Kithne, 1956.

Remarks. Kihne (1956) described originally
wwo species, O. major and O. minor, which are
probably sexual dimorphs (Sucs 1985).

A teitylodontid sucertae sedis is present at the
nearby Holwell Quarry (Savage 1971).

Saint-Nicolas-de-Port

(Meurthe-et-Moselle, France)

Age. Late Norian (Buffetaut & Wouters 1986;
Cuny & Ramboer 1991; Cuny 1993) or Early
Rhaetian (Sigagneau-Russell 1983a).

Taxa discovered, Dromarheriidae: Pieudotri-
conodon wildi Hahn, Lepage et Wouters, 1984;
Tricuspes tuebingensis E. von Huene, 1933;
Tricuspes sigogneanae Hahn, Hahn er Godefroit,
1994; Trecuspes tapeinodon n.sp.; Meurthodon
gallicus Sigogneau-Russell e Hahn, 1994.
Traversodontidae: Maubeugia lotharingica n.g.,
n.sp.; Rosieria delsatei a.g., n.sp.; genus
aff. Micrascalenodon.

Cynodontia fucertae sedfs: Halmia obligua n.g.,
n.sp.; Gaumia longiradicata Hahn, Wild ez
Wouters, 1987; Lepagia gaumensis Hahn, Wild ez
Woutcrs, 1987.

Remark. Godcfroit (1997) describes a Late

Triassic fauna in the nearby and contempora-
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neous locality of Varangéville. This fauna
includes teeth of indeterminate advanced cyno-
donts.

Medernach

(G.-D. Lusemburg)

Age. ? Middle Norian (Hary & Muller 1967;
Cuny ¢t al. 19953).

Taxa discovered. Dromarcheriidae: Pendotrico-
nodon wildi Hahn, Lepage e Wouters, 1984;
“cf. Tricuspes tuebingensis” (= Tricuspes af¥. sigo-
greauae).

Cynodontia incertae sedis: Gaumia cf. incisa.

Habay-la-Vieille

(Gaume, Belgium)

Age. Early Rhaetian (Bock 1987).

Taxa discovered. Dromatheriidae: Psendotrico-
nodon 2 sp.

Traversodontidae: Microscalenodon nanus Hahn,
Lepage et Wouters, 1988.

Cynodontia incertae sedis. Gaumia longiradicata
Hahn, Wild et Wouters, 1987 ? Gaumia incisa
Hahn, Wild ¢z Wouters, 1987; Lepagia gaumensis
Hahn, Wild ¢ Wouters, 1987.

Hallau Bone-bed

(Kanton Schafthausen, Switzerland)

Age. For Clemens {1980), the Hallau Bone-bed
postdares the Upper Norian (Knolenmergel), but
is no younger than the Lower, but not
Lowermost, Hertangian (the bone-bed is overlain
by a marl containing the ammonite I’siloceras
Johnstoni). Therefore, the Hallau local fauna is
probably of Rhaetian age.

Taxa discovered. Dromatheriidae: Tricuspes sigo-
greanae Hahn, Hahn er Wouters, 1994,
Cynodontia 7ncertne sediss Gaunvia sp.y Lepagia
gaumensis Hahn, Wild ez Wouters, 1987.

Rhditsandstein bone-beds of Wiirttemberg
(Germany)

Age. Probably not older than Upper Norian and
not younger than Lower Hettangian (Clemens
1980).

Taxa discovered. Dromatheriidae: Tricuspes tue-
bingensis E. von Huene, 1933.

Tritylodontidac: Oligokyphus triserialis Hennig,
1922 (sensu Sues 1985); Tritylodon fraasi

GEODIVERSITAS - 1997 - 19 (3)
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Lydekker, 1887; Chalepotherium plieningeri
(Ameghino, 1903).

Lower Lufeng Formation

(Western Yunnan, China)

Age. Hettangiain to Pliensbachian (Chen et al,
1982; Luo & Wu 1995).

Taxa discavered, (according to Luo & Wu
1994). Tritylodontidae: Bienotherium yuinanense
Young, 1940; Bienotherinm miinor Young, 1947;
Bienotheriun magnumi Chow, 1962; Oligokyphius
lufengensis Luo et Sun, 1993; Lufengia delicata
Chow et Hu, 1959; Yunnanodon brevirestre (Cui,
1976); Dianzhongia longistrata Cui, 1981.

PALAEOGEOGRAPHICAL SKETCH OF
ADVANCED CYNODONTS AND AFFINI-
TIES OF THE SAINT-NICOLAS-DE-PORT
CYNODONT FAUNA

Three successive stages can be distinguished in
the lare Triassic and Early Jurassic cynodont
assemblages worldwide: the Late Carnian/Eatly
Norian assemblages, the Late Norian/Rhaetan
assemblages and the Liassic assemblages. The
Late Carnian/Early Norian assemblages are parti-
cularly well represented in South America
(Argentina and Brazil), but elements have also
been discovered in southern Africa, India and
eastern North America. These assemblages are
dominated by Traversodontidac. With the excep-
tion of Boreogomphodon, all are large or glant
herbivorous cynodonts. The Chiniquodontidae
appatrently disappeared ar the end of the
Camian. The Dromatheriidae appeared during
the Carnian: They are very small cynodonts with
perfectly sectorial postcanine teeth. This Late
Carnian/Early Norian cynodont assemblages can
be included within the B-type assemblages, dehi-
ned by Romer (1966).

The Late Norian/Rhaetian cynodont assemblages
are well tepresented in Western Europe, on the
western margin of the Germanic Realm. The
fauna discovered in Saint-Nicolas-de-Port is the
most representative of this type of cynodont
assemblages. These are dominated by small car-
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nivorous or insectivorous cynodonts with secto-
rial postcanine teeth (Dromatheriidae or
Cynodontia incertae sedis). The Traversodontidae
are very rare and only represented by dwarf
forms. The cynodont fauna from Saint-Nicolas-
de-Port appears very similar with those from
Medernach (three genera in common), Habay-la-
Vieille (three or four genera in common) and
Hallau (three genera in common).

From a palaeoecological point of view, it is inter-
esting to ohserve thar, in Saint-Nicolas-de-Port,
small herbivorous Traversodontidae co-exist with
two groups of herbivorous allotherian mammals:
the Haramiyidae and the Theroteinidae. All
these small herbivorous groups probably had dif-
ferent dictary specializadons, allowing their sym-
pathy. For Sigogneau-Russell & Hahn (1994),
the haramiyid teeth, which are rarely strongly
worn, may be indicative of a dier based on soft
plant matter; the low cusps and delicate roots of
the therateinid molars perhaps suggest a diet
based on rather softer vegetables. The stout root
and the high cusps of the dwar{ traversodontid
postcanine teeth suggest a diet based on harder
vegetables. The wear pattern of the postcanine
teeth is unfortunately insufficiently known, in
this group, to confirm this hypothesis. In the
same way, the Dromatheriidac co-cxist. with mor-
ganucodontid mammals in Saint-Nicolas-de-
Port, as in Hallau (Peyer 1956) and Medernach
(Cuny eral. 1995). Both groups are characterized
by triconedont cutting teeth and probably occu-
pied similar ecological niches. Sigogneau-
Russell & Hahn (1994) suggest that the
Dromatheriidue (“chiniquodontoids™) were pro-
bably too small to be carnivorous: perhaps they
fed on insects with hard elytrae. In Sainc-
Nicolas-de-Port, the most frequent morganuco-
dontid, Brachyzostrodon, is characterized by its
relatively large and very stocky molars, indicating
that it fed on larger preys: it was probably a small
carnivorous,

The cynodont fauna discovered in the
Rhitsandstein bone-beds from Germany has a
intermediate composition between the typical
Late Norian-Rhactian assemblages and the
Liassic anes. Tricuspes is the only dromatheriid
discovered in this area, whereas ar least three
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genera of tritylodontids have been discovered.
These are the oldest Tritylodontidae currendy
recognized.

Outside Western Europe, the Late Norian
Los Colorados Formation of Argentina has yicl-
ded the oldest known Tritheledonridae:
Chaliminia. The presence of Pseudotriconodon in
the Norian Bull Canyon Formation of New
Mexico is doubtful (Sues & Olsen 1990),

Traversodontids and dromatheriids are absent
from the Liassic cynodont assemblages. These are
characterized by the presence of Tritylodontidae
and/or Tritheledontidae. Liassic tritylodontids
have a pangean palacogeographical distribution:
they are known from Europe, North America,
China and South Africa, This reflects the appa-
rent cosmopolitanism of tetrapod faunas at chat
periad, as already noted by Shubin et 2/ (1981),
Qlsen & Galton (1984) and Lucas & Hunt
(1994). Nevertheless, at the generic level, the
Liassic tritylodontids appear more endemic. Qut
of ten tritylodontid genera recognized in the
Early Jucassic (the Rhitsandstein bone-beds from
Germany are provisionally regacded as Late
Triassic in age), eight have currently only been
discovered in a limited palacogeographical area.
Dinnebitodon, from the Kayenta Formation
(USA), and Yunnanodon, from the Lower Lufeng
Formation, are very similar and probably repre-
sent sister-taxa by dental apomorphies (Luo pets.
comm.). If this taxonomic similarity is taken into
consideration, rhe endemism of tritylodonts
would be lower. However, as the stratigraphic
position of each formation is not clearly establi-
shed, definitive palacogeographical conclusions
arc very hazardous for that period. The genus
Oligokyphus has a wide palacogcographical distri-
bution: remains have been discovered in
Germany, the United Kingdom, China and
North America. Stratigraphically, it probably
ranges [rom the Rhaetian 1o the Pliensbachian,
The Uppet Elliot and Lower Clarens Formations
ol southern Africa have yiclded three tritheledon-
tid genera. Quuside southern Africa, a jaw frag-
ment of the writheledontid Pachygelenis cf. monus
has been discovered in the ? Hettangian Me Coy
Brook formation of Neva Scotia.
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CONCLUSIONS

The Late Triassic cynodont fauna discovered in
Saint-Nicolas-de-Port is unique in terms of the
diversity of the fauna. The following taxa are
represented: Dsendotriconodon wildi Hahn,
Lepage et Wouters, 1984; Tricuspes tuebingensis
E. von Huene, 1933; Tricuspes sigagneavae Hahn,
Hahn er Godefroit, 1994; Tricuspes tapei-
nodon n.sp.; Meurthodon gallicus Sigogneau-
Russell ez Hahn, 1994;. Hahnia ebliqua n.g.,
n.sp.; Gaumia longiradicata Hahn, Wild ez
Wouters, 1987; Lepagia gaumensis, Hahn,
Wild ez Wouters, 1987; Maubeugia lotharin-
gica n.g., n.sp.; Rosieria delsatei n.g., n.sp, and
aff. Microscalenodon. Small carnivorous or insec-
tivorous cynodonts are particularly numerous
and diversified (eight species). They are represent-
ed by the family Dromatheriidae and by
Cynodontia incertar sedis. It has been previously
shown that Dromatheriidae probably represent
the sister-taxon of Mammalia (Hahn e 2l
1994). Hesbivorous cynodonts are rare and pro-
bably represented by dwarf forms of the family
Traversodontidae. Although very advanced, these
traversodonts are characterized by a primitive
dental morphology. The study of the palaco-
geographical and straugraphic distribution of
Late Triassic to Early Jurassic advanced cyno-
donts indicates thar the fauna discovered in
Saint-Nicolas-de-Port is characteristic of the Late
Norian-Rhaetian period.
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