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A B S T R A C T 

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: Pseudotriconodon wildi Hahn, 
Lepage e? Wouters, 1984; Tricuspes tuebingensis E. v. Huene, 1933; Tricuspes 
sigogneauae Hahn , H a h n et Godefroit, 1994; Tricuspes tapeinodon n.sp.; 
Meurthodon gallicus Sigogneau-Russell et Hahn, 1994; Hahnia obliqua n.g., 
n.sp.; Gaumia longiradicata Hahn, Wild et Wouters, 1987; Lepagia gaumen-
sis, H a h n , Wi ld et Woute r s , 1987; Maubeugia lotharingica n.g., n.sp.; 
Rosieria delsatei n.g., n.sp. and aff. Microscalenodon. This cynodont fauna 
mainly includes small insectivorous forms, more particularly represented by 
D r o m a t h e r i i d a e ; t i ny h e r b i v o r o u s are r e p r e s e n t e d by rare dwar f 
Traversodontidae. The study of the palaeogeographical and stratigraphic dis
tribution 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 accumulated in a nearshore shallow marine environment. 
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M O T S C L É S 
Cynodontia, 

Trias supérieur, 
Saint-Nicolas-de-Port, 
morphologie dentaire. 

R É S U M É 

De nombreuses dents isolées de cynodontes ont été découvertes dans le Trias 
supérieur de Saint-Nicolas-de-Port (nord-est de la France). Le matériel étudié 
est très diversifié et les taxa suivants sont représentés : Pseudotriconodon wildi 
Hahn, Lepage et Wouters, 1984 ; Tricuspes tuebingensis E. v. Huene, 1933 ; 
Tricuspes sigogneauae Hahn, Hahn et Godefroit, 1994 ; Tricuspes tapeinodon 
n.sp. ; Meurthodon gallicus Sigogneau-Russell et Hahn, 1994 ; Hahnia obli
qua n.g., n.sp. ; Gaumia longiradicata H a h n , Wild et Wouters , 1987 ; 
Lepagia gaumensis, Hahn, Wild et Wouters, 1987 ; Maubeugia lotharingica 
n.g., n.sp. ; Rosieria delsatei n.g., n.sp. et aff. Microscalenodon. La faune de 
cynodontes est surtout composée de petits insectivores, représentés notam
ment par les Dromatheriidae ; de minuscules herbivores, formes naines de la 
famille des Traversodontidae, sont également présents. L'étude de la réparti
tion paléogéographique et stratigraphique des cynodontes du Trias supérieur 
et du Jurassique inférieur montre que la faune de Saint-Nicolas-de-Port est 
caractéristique de la période Norien supérieur-Rhétien ; c'est incontestable
ment la faune la plus représentative de cette période pour l 'Europe de 
l'Ouest. L'analyse granulométrique du sédiment du bone-bed a révélé qu'il 
s'était accumulé dans un environnement marin proche du rivage. 

I N T R O D U C T I O N 

In 1 8 5 1 , Levallois recorded fossil bones from the 

"grès infra-lias ique" i n t h e v i c i n i t y o f S a i n t -

N i c o l a s - d e - P o r t ( M e u r t h e - e t - M o s e l l e , n o r t h 

eastern France; Fig. 1). In 1862 , h e m e n t i o n e d 

the presence of a layer r ich in fish a n d saur ian 

r e m a i n s t o t h e s o u t h o f t h i s t o w n . I n 1 9 2 8 , 

Cor roy m e n t i o n e d Saint-Nicolas-de-Port a m o n g 

the m o s t i m p o r t a n t u p p e r K e u p e r locali t ies of 

Lorraine. 

In 1 9 7 1 , Laugier gave the s trat igraphie log in a 

sand quar ry o p e n e d in 1922 , 2 .5 k m south-east 

of Saint-Nicolas-de-Port . T h i s quar ry falls part ly 

w i t h i n t h e b o u n d a r y o f t h e a d j a c e n t v i l l age 

Ros iè res -aux-Sa l ines . H e also d o c u m e n t e d t h e 

diversity a n d a b u n d a n c e of the fauna discovered 

there. T h e s t ra t igraphy a n d the sed imento logy of 

this sect ion was s tud ied in detai l by Al K h a t i b 

(1976) . 

T h e first m a m m a l - l i k e t o o t h was discovered in 

1975 by G. W o u t e r s , a Belgian collector. T h i s 

t o o t h w a s s u b s e q u e n t l y d e s c r i b e d b y 

Russell et al. ( 1976) . Since then , several tons of 

s e d i m e n t s have b e e n w a s h e d a n d s c r eened by 

G. W o u t e r s , t e ams f rom t h e M u s é u m na t iona l 

d 'His to i re naturel le (Paris) a n d from the Ins t i tu t 

royal des Sc iences na tu re l l e s d e B e l g i q u e a n d 

several amateur collectors. A t t en t i on was par t icu

larly pa id to m a m m a l t ee th d iscovered in th is 

quarry: these have been descr ibed in a series of 

papers by a t eam lead by D . Sigogneau-Russel l 

(Sigogneau-Russell 1978 , 1983a, 1983b , 1983c, 

1989 , 1990; Frank et al. 1984, 1986; Sigogneau-

Russel l et al. 1 9 8 6 ; H a h n et al. 1 9 8 9 , 1 9 9 1 ) . 

A m p h i b i a n a n d reptile material has been descri

bed by Buffetaut & W o u t e r s ( 1 9 8 6 ) , C u n y & 

R a m b o e r (1991) a n d C u n y (1993) . Fish remains 

have b e e n s t u d i e d by S igogneau-Russe l l et al. 

(1979) , M a r t i n et al. (1981) a n d Duffin (1993) . 

Synthet ic faunal lists are given by C u n y (1993) 

a n d Duff in (1993) . 

Unt i l now, little w o r k has been comple t ed ab o u t 

the c y n o d o n t tee th discovered in Saint -Nicolas-

de -Por t , in sp i te of the i r a b u n d a n c e a n d the i r 

s c i e n t i f i c i n t e r e s t . T h e d o u b l e - r o o t e d 

m a m m a l - l i k e t o o t h desc r ibed by Russel l et al. 

(1976) was subsequent ly n a m e d Meurthodon gal

licus Sigogneau-Russell et H a h n , 1994 a n d refer

r e d t o t h e f a m i l y " T h e r i o h e r p e t i d a e " 

(Sigogneau-Russell & H a h n 1994) . H a h n et al. 

(1994) descr ibed t ee th of Tricuspes sigogneauae 

H a h n , H a h n et Godef ro i t , 1 9 9 4 a n d reviewed 

t h e sy s t ema t i c p o s i t i o n of t h e fami ly D r o m a -
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FIG. 1. — Locality ske tch m a p for Sain t -Nicolas-de-Por t . 

theri idae. T h e purpose of the present paper is to 
d e s c r i b e t h e c y n o d o n t r e m a i n s d i s c o v e r e d in 
Saint-Nicolas-de-Port , o n the basis of t he whole 
cur ren t ly available mater ia l . T h e collect ions are 
h o u s e d in t he Ins t i tu t royal des Sciences na tu -
relles de Belgique (Brussels: I R S N B ) a n d in the 
M u s e u m n a t i o n a l d ' H i s t o i r e n a t u r e l l e (Par is : 
M N H P ) . T h e fo s s i l s w e r e c o l l e c t e d b y 
G. Woute r s , D . Sigogneau-Russell , J . -C . Lepage, 
D . Delsate a n d P. Godefroi t . 

G E O L O G I C A L S E T T I N G 

Laugier ( 1 9 7 1 , fig. 19) described the geological 
sect ion exposed in the qua r ry of Sa in t -Nicolas-
de -Po r t . T h e base of t h e sec t ion is f o r m e d by 
schistose marls of t he Keuper . It is overlain by 
four sed imenta ry cycles. Bone-beds can be obser
ved at the base of each cycle, followed by sands 
a n d sandstones , finally by clays. T h e bone-beds 
decrease in thickness t h r o u g h the sequence. T h e 

basa l c o n g l o m e r a t e , above t h e K e u p e r m a r l s , 
reaches a thickness of 1.05 m . 
Unfortunately, the quarry is n o w being used as a 
city d u m p a n d the section described by Laugier 
canno t be observed any longer. Recent excavations 
and new sections demonst ra te that the geological 
s t ruc tu re of t he q u a r r y is m u c h m o r e c o m p l e x 
than described by Laugier. M o s t of the deposits 
are lenticular a n d show, therefore, impor t an t late
ral variations. Fur the rmore , correlations between 
close sections are very difficult to establish. 
M o s t of the vertebrate material discovered since 
1975 at Saint-Nicolas-de-Port has been found in 
only o n e bone -bed . Figure 2 illustrates the geolo
gical section observed in this par t of the quarry. 
T h e bone -bed is an in t ra- format ional cong lome
rate wh ich varies in thickness from 0.2 to 1 m . It 
is fo rmed by coarse sands a n d small pebbles . It 
lays u p o n m o r e t h a n 7 m of a l t e rna t ing mar ly 
clays a n d sands. T h e bone -bed is capped by near
ly 3 m of c o m p a c t s ands tones . Recen t excava
t ions exploi ted o the r bone-beds in o the r parts of 
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the quarry. T h e sampled sediments have still to 
be screened a n d sorted. It is interest ing to not ice 
tha t , nowadays , Keuper marls c a n n o t be obser-

1 

ved in any of the recent sections of the quarry. 
T h e age of the Saint -Nicolas-de-Por t quar ry has 
been m u c h disputed . Lack of in ternat ional agree-
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27 . Silty, brown and c o m p a c t grits 

26 . Fe r rug inous grits 
2 5 . Yellow s a n d s a n d p e b b l e s 

24 . BONE-BED: brown s a n d s , g r een clay a n d p e b b l e s 

2 3 . G r e e n clay, ferruginous grits and brown s a n d s 

22 . G r e e n clay 

2 1 . Fe r rug inous grits 

20. G r e e n clay 
19. Fe r rug inous grits 
18. G r e e n clay 
17. Fe r rug inous grits 
16. G r e e n clay 
15. Fe r rug inous grits 
14. G r e e n clay 
13. Fe r rug inous grits 

12. G r e e n clay 

1 1 . White grits 

10. Fe r rug inous grits 
9. White s a n d s 
8. White s a n d s with g r e e n clay 
7. G r e e n clay 

6. White grits with g r e e n clay 

5. Fe r rug inous grits with g r e e n clay 

4. White grits 

3 . Fe r rug inous grits 

2 . White s a n d s 

1. G r e e n stratified clay 

FIG. 2. — Strat igraphlc log of t he Upper Tr lass ic sec t ion at Saint -Nicolas-de-Por t . 
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meri t o n the status of the Rhae t ian Stage l imits 
t h e d i s c u s s i o n . M o r e o v e r , p a l y n o l o g i c a l s a m 
p l ings in t h e q u a r r y are , at t h e p r e s e n t t i m e , 
unprof i table . F r o m a l i thological p o i n t of view, 
the sed iments are regarded as Lower Rhae t ian in 
age (Laugier 1 9 7 1 ; Al Kha t ib 1976; Sigogneau-
Russell 1983a ) . Buffetaut ( 1 9 8 5 ) , Buffetaut & 
W o u t e r s ( 1 9 8 6 ) , C u n y & R a m b o e r ( 1 9 9 1 ) , 
D u f f i n ( 1 9 9 3 ) a n d C u n y ( 1 9 9 3 ) a r g u e for a 
s l i gh t l y o l d e r age : t h e v e r t e b r a t e f a u n a f r o m 
Saint -Nicolas-de-Por t shows close similarities to 
tha t of the Knol lenmergel at Ha lbers tad t in cen
tral G e r m a n y (Uppe r Nor i an ) . 
G r a n u l o m e t r i c a n a l y s i s o f t h e s e d i m e n t s 
(Al Khat ib 1976) reveals tha t they accumula ted 
in a nearshore shallow mar ine env i ronmen t . T h e 
s a n d s h a v e s o m e c h a r a c t e r s o f r iver o r b e a c h 
deposits . 

S Y S T E M A T I C P A L A E O N T O L O G Y 

T h e systematics of the C y n o d o n t i a a d o p t e d by 
Battail (1991) is followed in the present paper. 
C o n c e r n i n g the family Droma the r i i dae , the clas
sification p roposed by H a h n et al. (1994) is fol
lowed. As the taxa t reated in t he present pape r 
are defined exclusively o n dental characters, it is 
usually difficult to settle w i t h cer tainty the pola
ri ty of these trai ts . For tha t reason, it has been 
decided to inc lude b o t h a p o m o r p h i c a n d plesio-
m o r p h i c c h a r a c t e r s i n t h e d i a g n o s e s o f 
C y n o d o n t i a incertae sedis taxa: therefore, these d o 
no t follow strictly the cladistic principles. 

O r d e r T H E R A P S I D A Broom, 1905 
Infraorder C Y N O D O N T I A O w e n , 1861 

C Y N O D O N T S W I T H S E C T O R I A L P O S T -
C A N I N E T E E T H 

O R I E N T A T I O N O F T H E T E E T H 

T h e o r i e n t a t i o n o f isolated t ee th in c y n o d o n t s 
w i t h sectorial tee th is discussed by Peyer (1956) , 
Russe l l et al. ( 1 9 7 6 ) a n d H a h n et al. ( 1 9 8 4 , 
1987, 1994). T h e most convex side is convent ion
ally a n d s o m e w h a t a rb i t r a r i l y r ega rded as t h e 
labial side, o n b o t h t he u p p e r a n d lower pos t -

c a n i n e s . T h e d i s t a l i n c l i n a t i o n o f t h e c u s p s , 
w h e n present , de t e rmines the mesial a n d distal 
sides of the teeth. T h e accessory cusps are usually 
m o r e n u m e r o u s or bet ter developed on the distal 
half of the c rown t h a n on the mesial half. W h e n 
wear is developed, it is possible to dis t inguish the 
uppe r teeth from the lower ones: wear develops 
o n t h e l i ngua l s ide o f t h e f o r m e r a n d o n t h e 
labial side of the latters. W h e n wear is n o t deve
loped or w h e n t he lingual a n d labial sides of the 
c rown are symmetr ica l , it is thus imposs ib le to 
settle whe the r the spec imen belongs to the uppe r 
or to the lower t oo th row. 

Family D R O M A T H E R I I D A E Gill , 1872 

R E M A R K 

T h e c ladogram of the Dromathe r i i dae p roposed 
by H a h n et al. (1994) shows tha t this g r o u p is 
clearly paraphylet ic , as the ancestry of the m a m 
mals lies w i th in it. 

G e n u s Pseudotriconodon 
H a h n , Lepage et Woute r s , 1984 

Pseudotriconodon Hahn , Lepage et Wouters , 1984: 
358. 

T Y P E SPECIES . — Pseudotriconodon wildi H a h n , 
Lepage et Wouters, 1984. 

O T H E R REFERRED SPECIES. — Pseudotriconodon chat-
terjeei Lucas et Oakes, 1988. Identification of this 
taxon as a cynodont has been questioned by Sues & 
Olsen (1990), but without argumentation. 

DIAGNOSIS. — Crown of postcanine teeth tricuspid to 
pentacuspid and very narrow (2.4 < ratio "length/ 
width" of the crown < 4.2); labial and lingual sides of 
the crown nearly parallel. C u t t i n g edge perfectly 
straight. Base of the crown not constricted. 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 
H a h n , Lepage Wou te r s , 1984 

(Figs 3 , 4) 

Pseudotriconodon wildi H a h n , Lepage et Wouters , 
1984: 358, pi. 1, figs 1, 2; pi. 2, figs 2-6; pi. 3, figs 1-
6. - Clemens 1986: 238 . - H a h n et at. 1987: 17, 
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pl. 5, fig. 2. - Lucas & Oakes 1988: 447. - Battail 
1 9 9 1 : 8 8 . - H a h n et al. 1 9 9 4 : 142 , fig. 2a. -
Sigogneau-Russell & Hahn 1994: 206, fig. 10.1 Od. 

H O L O T Y P E . — M N H L "R.M. 1", in the Muséum 
national d'Histoire naturelle de Luxembourg. 

L O C U S T Y P I C U S . — "R inckeb i e rg" ( M e d e r n a c h , 
Great-Duchy of Luxembourg). 

S T R A T U M T Y P I C U M . — Bone-bed included within the 
Steinmergel-Gruppe (Norian, Upper Triassic). 

N E W HYPOTYPES. — From Saint-Nicolas-de-Port : 
I R S N B R 1 5 6 , I R S N B R 1 5 7 , I R S N B 2 8 1 1 4 / 6 8 , 
I R S N B 2 8 1 1 4 / 1 0 0 , I R S N B 2 8 1 1 4 / 6 3 8 , I R S N B 
28114/737, IRSNB 28114/739, IRSNB 28114/752, 
I R S N B 2 8 1 1 4 / 8 1 1 , I R S N B 2 8 1 1 4 / 8 5 9 , I R S N B 
28114/870, IRSNB 28114/905, IRSNB 28114/906, 
IRSNB 28114/994, M N H P SNP25, M N H P SNP54, 
M N H P S N P 1 1 5 L , M N H P S N P 6 1 W , M N H P 
S N P 6 3 , M N H P S N P 6 8 W , M N H P S N P 7 5 W , 
? M N H P S N P 8 3 W , M N H P S N P 1 9 8 W , M N H P 
SNP288W, M N H P SNP295W, M N H P SNP300W, 
M N H P S N P 3 0 6 W , ? M N H P S N P 3 3 7 W , M N H P 
SNP351W, M N H P SNP423W, M N H P SNP425W. 

DIAGNOSIS. — 0.9 mm < length of the crown of post-
canine teeth < 3.1 mm; 0.35 m m < width of the 
crown of postcanine teeth < 0.95 mm. 

D E S C R I P T I O N 

Classification 
H a h n et al. (1984) base their classification of the 

pos tcanine teeth in Pseudotriconodon wildi o n the 
n u m b e r a n d t h e a r r a n g e m e n t o f t h e accessory 
cusps. Six categories can be dis t inguished. 
G r o u p I: 
1 anter ior a n d 1 poster ior accessory cusps. 
G r o u p II: 
1 anter ior a n d 2 poster ior accessory cusps. 
G r o u p III: 
1 anter ior a n d 3 poster ior accessory cusps. 
G r o u p IV: 
2 anter ior and 2 poster ior accessory cusps. 
G r o u p V: 
2 anter ior a n d 3 poster ior accessory cusps. 
G r o u p VI : 

? anter ior a n d 2 poster ior accessory cusps. 

Measurements 

T h e measurements taken on the pos tcanine teeth 
of Pseudotriconodon wildi are s h o w n in table 1. 
T h e o r i e n t a t i o n o f t he t ee th a n d the m e a s u r e 
ment s are illustrated by H a h n etal. (1984 , fig. 1). 
Crown 
In occlusa l view, t h e c r o w n appears e l o n g a t e d 
a n t e r o - p o s t e r i o r l y a n d q u i t e n a r r o w l a b i o -
lingually: in the spec imens discovered in Saint-
Nicolas-de-Por t , the ratio " l eng th /wid th" of the 
c rown varies be tween 2 .45 a n d 4 . 4 5 . B o t h the 
l i n g u a l a n d t h e lab ia l s ides o f t h e c r o w n are 

FIG. 3 . — P o s t c a n i n e t ee th of Pseudotriconodon wildi, from the Late Tr iass ic of Sain t -Nicolas-de-Por t . A-C, IRSNB R156 ; A, lateral 
view; B, occlusal view; C, poster ior view. D-F, IRSNB R157 ; D, lateral view; E, occlusal view; F, poster ior view. S c a l e bar : 1 m m . 
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nearly straight, slightly convex at the level of the 

m a i n central cusp. All the cusps are in l ine wi th 

the antero-poster ior axis of the c rown. T h e cut

t ing edge is very sharp a n d perfectly straight . 

In anter ior a n d poster ior views, all the cusps are 

near ly perfectly s traight , w i t h o u t m a r k e d curve 

towards the l ingual side of the c rown. 

In lateral view, the ma in cusp occupies a m e d i a n 

p o s i t i o n . It has t h e o u t l i n e o f an isosceles t r i 

angle; its anter ior a n d poster ior edges are straight 

o r s l i g h t l y c o n v e x . I t is f l a n k e d b y o n e t o 

two anter ior a n d o n e to three poster ior accessory 

cusps of decreas ing h e i g h t s . All are t r iangular , 

s h a r p a n d c lea r ly s e p a r a t e d f r o m e a c h o t h e r . 

T h e i r vertical axes usually diverge slightly from 

the m a i n cusp; they can be curved towards t he 

ö 0 oo 
C) . 0 . 0 b 

K 

A £> A Ù a 
FIG. 4 . — Outline of p o s t c a n l n e tee th of Pseudotriconodon wildi, from the Late Tr iass ic of Sa in t -Nlcolas-de-Por t . A, IRSNB R 1 5 7 
B, IRSNB R 1 5 6 ; C, IRSNB 2 8 1 1 4 / 8 5 9 ; D, IRSNB 2 8 1 1 4 / 7 3 9 ; E, IRSNB 2 8 1 1 4 / 9 0 6 ; F, MNHP S N P 3 0 0 W ; G, IRSNB 2 8 1 1 4 / 7 3 7 
H, MNHP S N P 3 0 6 W ; I, MNHP S N P 6 3 W ; J, IRSNB 2 8 1 1 4 / 6 8 ; K, IRSNB 2 8 1 1 4 / 9 0 5 ; L, IRSNB 2 8 1 1 4 / 7 5 2 ; M, IRSNB 2 8 1 1 4 / 8 7 0 
N, IRSNB 2 8 1 1 4 / 6 2 7 ; O, IRSNB 2 8 1 1 4 / 7 6 6 ; P, IRSNB 2 8 1 1 4 / 1 0 0 ; Q, MHNP S N P 1 1 5 L ; R, MNHP S N P 4 2 5 W ; S, MHNP S N P 6 8 W 
T, MNHP S N P 7 5 W ; U, MNHP S N P 3 5 1 W ; V, IRSNB 2 8 1 1 4 / 8 1 1 ; W, IRSNB 2 8 1 1 4 / 9 9 4 ; X, MNHP S N P 4 2 3 W ; Y, MNHP S N P 2 9 5 W 
Z, M N H P S N P 2 8 8 W . S c a l e bar : 1 m m . 
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m e d i a n axis of the c rown. 
T h e wear o n the cusps is apical b u t very erratic: 
it does no t form clearly defined facets. It is there
fore usually impossible to dis t inguish upper and 
lower postcanines . T h e c rown has n o basal cin-
g u l u m and n o basal groove separat ing the c rown 
from the root . 

Root 
T h e root is abou t 1.5 t imes as h igh as the c rown. 
Its o u t l i n e is semie l l ip t i ca l in la tera l view. Its 
m e d i a n po r t i on is slightly depressed in compar i 
son wi th the anter ior and the poster ior borders . 
T h e pulpal foramen, w h e n it can be observed, is 
e l l i p t i c a l a n d e l o n g a t e d a n t e r o - p o s t e r i o r l y . 
N e i t h e r b ipa r t i t ion of the roo t n o r u n d o u b l i n g 
of the pulpal canal can be observed in the teeth 
discovered in Sa in t -Nicolas-de-Por t . In an te r io r 
view, the root is very compressed labio-lingually, 
like the c rown. 

TABLE 1. — M e a s u r e m e n t s (in mm) of t he p o s t c a n i n e t ee th of 
Pseudotriconodon wildi, from the Late Tr iass ic of Saint -Nicolas-
de-Por t . Lc, length of t he c rown; Wc, width of t he c rown; He, 
height of t he crown. For the signification of t he g r o u p s , s e e text. 

Group Number Lc W c He L/W 

1 IRSNB 2 8 1 1 4 / 7 3 7 1 .95 0 .55 1.1 3 .55 
IRSNB 2 8 1 1 4 / 6 8 1 .65 0.6 1.15 2 .75 
IRSNB 2 8 1 1 4 / 6 2 8 2.1 0 .55 1.4 3 .82 
IRSNB 2 8 1 1 4 / 7 5 2 2 0.5 >1 .65 4 
IRSNB 28114/8111 1.7 0.7 1.3 2 . 4 3 
R S N B 2 8 1 1 4 / 1 0 0 1.65 0 .55 1 3 
MNHP S N P 5 4 1.5 0 .37 1.1 4 .05 
M N H P S N P 115L 1.65 0.5 1.15 3.3 
MNHP S N P 6 1 W 2 .37 0.9 - 2 . 6 3 
MNHNP S N P 6 8 W 1.35 0 .55 - 2.45 
MNHNP S N P 2 8 8 W 1.1 0 .25 0.9 4.4 
MNHP S N P 3 0 6 W 1.9 0 .45 1.15 4 .22 

II? IRSNB 2 8 1 1 4 / 9 9 4 ?1 .8 0 .65 1.3 ?2 .77 

II IRSNB R 1 5 6 2 .45 0 .75 1.85 3 .27 
IRSNB 2 8 1 1 4 / 7 3 9 2 .85 0 .95 2 .25 3 
MNHP S N P 7 5 W 1.42 0 .55 2 .58 
MNHP S N P 3 0 0 W 2 .18 0 .55 1.45 3 .96 

IV IRSNB 2 8 1 1 4 / 8 5 9 2 .25 0.7 1.5 3.21 
IRSNB 2 8 1 1 4 / 9 0 5 2 .25 0.6 >1.6 3 .75 
IRSNB 2 8 1 1 4 / 8 7 0 ?2 0.7 1.45 ?2 .86 
IRSNB 2 8 1 1 4 / 9 0 6 2 .55 0 .85 >2 3 
MNHP S N P 6 3 W 2 0 .45 1.4 4 .44 
MNHP S N P 2 9 5 W 1.35 0 .45 1.05 3 
MNHP S N P 3 5 1 W 1.15 0.4 1.1 2 .88 
MNHP S N P 4 2 3 W 1.75 0.6 - 2.92 
MNHP S N P 4 2 5 W 1.7 0 .55 • 3.09 

V IRSNB R 1 5 7 3.1 0 .75 2.1 4 . 1 3 

D I S C U S S I O N 

Small teeth wi th fundamental ly tr icuspid crowns 
a n d u n d i v i d e d r o o t s a r e a l s o k n o w n , i n 
Triassic t i m e s , in Tanystropheus, Macrocnemus 
(Prolacertilia) a n d Eudimorphodon (Pterosauria) . 
H a h n et al. (1984) list the features dis t inguishing 
the teeth of these animals . Differences can part i 
cularly be observed in the s t ruc ture of the root , 
bu t also in the o rnamen ta t i on of the enamel or in 
t he p r o p o r t i o n s of the c rown . D u r i n g the Late 
Triassic , Pseudotriconodon a n d Eudimorphodon 
lived together in Saint-Nicolas-de-Port (Godefroit 
& C u n y , in p r e p . ) , as in M e d e r n a c h ( G r e a t -
D u c h y of Luxemburg , H a h n et al. 1984) a n d in 
t h e C h i n l e F o r m a t i o n o f N e w M e x i c o , U S A 
(Mur ry 1986; Lucas & Oakes 1988) . 
I n c o n t e m p o r a r y M o r g a n u c o d o n t i d a e ( r ea l 
m a m m a l s ) , the root in premolars a n d molars is 
complete ly divided; moreover, the crown is sur
r o u n d e d by well developed cingula. 
O r n i t h i s c h i a n d i n o s a u r s f r o m L a t e T r i a s s i c 
assemblages of N o r t h Amer ica also possess mul t i 
cuspid t r iangular tee th ( H u n t & Lucas 1994) . In 
these animals the crowns are m o r e massive a n d 
u sua l l y r e c u r v e d (at least i n t h e p r e m a x i l l a r y 
teeth) . T h e cusps are m o r e n u m e r o u s and m u c h 
less d i s t inc t . T h e r o o t is h ighe r a n d separa ted 
from the crown by a well developed neck. 
T h e genus Pseudotriconodon is n o w unan imous ly 
referred to the Family D r o m a t h e r i i d a e (Carrol l 
1 9 8 8 ; L u c a s & O a k e s 1 9 8 8 ; B a t t a i l 1 9 9 1 ; 
H a h n et al. 1 9 9 4 ; S igogneau-Russe l l & H a h n 
1 9 9 4 ) : th is a t t r i b u t i o n is based o n t h e par t i a l 
b ipa r t i t i on of t he roo t observed in some speci
m e n s , o n t he t r i c o n o d o n t o r g a n i z a t i o n o f t h e 
crown a n d on the combina ted absence of cingula 
and constr ict ion between the crown and the root. 
T h e teeth from Saint-Nicolas-de-Port differ from 
Pseudotriconodon chatterjeei, f rom t h e C h i n l e 
F o r m a t i o n of N e w M e x i c o , by t h e absence o f 
dis t inct str iat ions o n the enamel a n d by their lar
ger s ize . T h e y a re b o t h m o r p h o l o g i c a l l y a n d 
m o r p h o m e t r i c a l l y c loser t o Pseudotriconodon 
wildi, from M e d e r n a c h . 

Figure 5 shows the relative evolution of the length 
(x axis, in Ln) and of the w id th (y axis, in Ln) of 
the denta l crowns in Pseudotriconodon wildi. T h e 
al lometr ic parameters have been est imated, us ing 
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Ln (length of t he crown) 

• M e d e r n a c h 

• Sain t -Nicolas-de-Por t 

• P. Chatterjeei 

• Habay-la-Vieille 

FIG. 5 . — Dispersion d i ag ram of t he p o s t c a n i n e t ee th in Pseudotriconodon. 

Teissier's (1948) formulas (bo th t he l eng th a n d 
t h e w i d t h o f t h e c r o w n a re h e r e r e g a r d e d as 
d e p e n d e n t variables), separately for the p o p u l a 
t i o n s f rom M e d e r n a c h a n d S a i n t - N i c o l a s - d e -
Port . T h e a l lometry coefficient is similar in b o t h 
p o p u l a t i o n : b = 0 .90 a n d 0 . 9 2 , respectively in 
the popu la t ions from Saint -Nicolas-de-Por t a n d 
M e d e r n a c h . T h e isometry be tween the variables 
can therefore reasonably be conc luded . O n the 
o the r hand , the characterist ic ratio differs in the 
two popu la t ions : a = 0.31 a n d 0 .40 , respectively 
in t he p o p u l a t i o n s from Sa in t -N ico l a s -de -Po r t 
a n d M e d e r n a c h . In average, the tee th discovered 
in S a i n t - N i c o l a s - d e - P o r t s e e m n a r r o w e r t h a n 
those from M e d e r n a c h . T h i s difference c a n n o t 
be cons idered as statistically significant because 
Pearson 's c o r r e l a t i o n coeff ic ients b e t w e e n t h e 
variables are n o t sufficiently h igh : r = 0 .80 for 
the t ee th f rom Sa in t -N ico la s -de -Por t a n d 0 . 7 3 
for the teeth from Mede rnach . Nevertheless, this 
observat ion is qui te interest ing because it reflects 
a m o r e genera l m o r p h o m e t r i c a l t r e n d : Tessier 
(1936) and Chevais (1937) have actually compi 
led examples in wh ich local races of a same spe
c ies d o n o t d i f f e r i n " b " v a l u e , b u t c a n b e 
d i s t i ngu i shed in "a" value . T h e p r o p o r t i o n s of 
the s tudied o rgan differ in these popu la t ions , bu t 
t h e d i f fe rences are p r e s e r v e d w i t h o u t c h a n g e 

d u r i n g the life of the an imal (at least, in m a t u r e 
specimens) . Therefore , the s tudy of denta l allo
m e t r y in Pseudotriconodon wildi shows tha t t he 
m o r p h o m e t r i c a l dif ferences o b s e r v e d b e t w e e n 
the tee th discovered in Saint-Nicolas-de-Port and 
M e d e r n a c h can be in te rp re ted as n o r m a l varia
t ions be tween t w o local (geographical ly a n d / o r 
stratigraphically) faunas of a same species. T h e r e 
is n o morpholog ica l or morphome t r i ca l evidence 
n o w available to s u p p o r t a systematic d is t inct ion 
be tween these popula t ions . 

G e n u s Tricuspes E. von H u e n e , 1933 

Tricuspes E. von Huene, 1933: 82. 

TYPE SPECIES. — Tricuspes tuebingensis E. von Huene, 
1933. 

O T H E R REFERRED SPECIES. — Tricuspes sigogneauae 
Hahn, Hahn et Godefroit, 1994; Tricuspes tapeinodon 
n.sp. 

DIAGNOSIS. — Accessory cusps sometimes developed 
on the anterior (E/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 slightly more lingual position 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 close contact with one another. 

Tricuspes tuebingensis E. von H u e n e , 1933 
(Fig. 6A-C) 

Tricuspes tübingensis E. von Huene, 1933: 82, pi. 1, 
fig. 7a, b . - K u h n 1965: 85. 
Tricuspes tubingensis - Hopson & Kitching 1972: 
82. - Clemens et al. 1979: 10. - Clemens 1980: 66, 
pi. 10, figs 1, 2a-c. - Battail 1991: 89. - Hahn et al. 
1994: 148, fig. 3. 
? Schneidezahn Sl - E. von Huene 1933: 84, pi. 1, 
fig. 9a-d. 

H O L O T Y P E . — An isolated right molariform preserved 
in the Geologisch-Paläontologischen Ins t i tu t der 
Universität Tübingen (Germany) and figured, among 
others, by Clemens (1980, pi. 10, figs 1, 2a-c). 

L O C U S T Y P I C U S . — Gaisbrunnen, north of Tübingen 
(Württemberg, Germany). 

S T R A T U M T Y P I C U M . — "Rhätbonebed", included in 
Rhaetian sandstones. Upper Triassic. 

N E W HYPOTYPES. — From Saint-Nicolas-de-Pott : 
IRSNB R158 (upper molariform). 

D I A G N O S I S . — Molariform teeth with a tiny accessory 
cusp m in postero-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. 

D E S C R I P T I O N 

Measurements 
Leng th of the c rown = 2 .75 m m ; w i d t h of t he 
crown = 1.06 m m ; height of the crown = 1 . 8 m m . 

Crown 
T h e n o m e n c l a t u r e o f t he cusps in Tricuspes is 
i l l u s t r a t ed by H a h n et al. ( 1 9 9 4 , fig. 5 ) . T h e 
enamel is perfectly s m o o t h . In occlusal view, the 
c r o w n is r a t h e r e l o n g a t e d : t h e r a t i o 
" l eng th /wid th" of the c rown = 2 . 5 9 . T h e labial 
side is very convex antero-poster ior ly and the lin
gual side, slightly concave. T h e c rown is formed 
b y f ive v e r y d i s t i n c t c u s p s . C o n t r a r y t o 
Pseudotriconodon, these are n o t perfectly aligned, 
b u t t h e y a r e a r r a n g e d i n a V - l i k e m a n n e r : 
cusps B a n d C are set in a m o r e l ingual posi t ion 
than cusp A; in the same way, accessory cusps D 
and E are set in a slightly m o r e l ingual posi t ion 
than cusps C a n d B . T h e cu t t i ng edge is n o t as 
developed as in Pseudotriconodon. T h e base of the 
crown is clearly constr icted. 

In lingual view, the crown is no t very high (ratio 
" length/height" of the crown = 1.55) and d o m i -

FIG. 6 . — A-C, IRSNB R 1 5 8 , u p p e r p o s t c a n i n e tooth of Tricuspes tuebingensis, from the Late Tr iass ic of Sa in t -Nico las -de-Por t ; 
lingual view; B, occ lusa l view; C, poster ior view. D-F, IRSNB R159 , u p p e r p o s t c a n i n e tooth of Tricuspes sigogneauae, from the Late 
Tr iass ic of Sain t -Nicolas-de-Por t ; D, lingual view; E, occlusal view; F, anterior view. S c a l e bar : 1 mm. 

576 G E O D I V E R S I T A S • 1 9 9 7 • 1 9 (3) 



Late Triassic cynodonts from Saint-Nicolas-de-Port 

na t ed by t he m e d i a n cusp A. T h e anter ior a n d 
poster ior edges of this cusp are clearly convex and 
s e p a r a t e d f r o m c u s p s B a n d C b y d i s t i n c t 
notches . Its vertical axis slopes slightly backwards. 
Anter io r cusp B is lower t h a n poster ior cusp C . 
T h e lat ter slopes m o r e backwards t h a n cusp A; 
cusp B slopes somewha t forwards. C u s p B is flan
ked anteriorly by a low, bu lbous accessory cusp E; 
cusp C is pos te r io r ly flanked by a very e r o d e d 
a c c e s s o r y c u s p D . T h e s e a c c e s s o r y c u s p s a re 
incorporated in the cu t t ing edge of the crown. A 
tiny, very e roded accessory cusp m is visible on 
the lingual side of the crown, just below cusp C . 
Wear facets affect the l ingual side of the apex of 
the cusps . T h i s t o o t h is t hus an u p p e r mola r i -
form. O n cusp A, the wear facet is t r iangular a n d 
very concave. C u s p B is m o r e affected by wear 
t h a n cusp C . Accessory cusp D , as m e n t i o n e d 
above, is very eroded. 

Root 
T h e roo t is n o t preserved in I R S N B R 1 5 8 . 

D I S C U S S I O N 

Tricuspes tuebingensis is k n o w n by o n e l o w e r 
(holotype) a n d o n e uppe r ( I R S N B R158) mola-
r i fo rm t ee th . T h e s e t ee th differ f rom those of 
Tricuspes sigogneaue (see below) in the presence of 
a t iny accessory cusp m o n the pos te ro- l ingua l 
p o r t i o n o f c u s p c. A c c e s s o r y c u s p s d a n d e, 
a l t h o u g h e r o d e d , are also b e t t e r d e v e l o p e d in 
I R S N B R 1 5 8 t h a n in Tricuspes sigogneauae (see 
H a h n et al. 1994 , figs 5-9) a n d are clearly loca
ted o n t he c u t t i n g edge o f t h e c r o w n . I R S N B 
R 1 5 8 differs from the ho lo type by its c rown p ro 
por t ional ly lower a n d longer. T h i s character, cor
related to the deve lopmen t of accessory cusps d 

and e, p robably reflects a m o r e distal posi t ion in 
the t o o t h row of the former. H a h n et al. (1994) 
did n o t observe significant differences in the p ro 
por t ions of lower a n d uppe r molar i form teeth in 
Tricuspes sigogneauae. 

Tricuspes sigogneauae 
H a h n , H a h n Godefroi t , 1994 

(Fig. 6 D - F ) 

Tricuspes sigogneauae Hahn, Hahn et Godefroit, 1994: 
149, figs 5-13. 
Tricuspes cf. tubingensis Clemens, 1980: 7 1 , pi. 10, 
fig. 5a-c. 

HOLOTYPE. — M N H P SNP49LW, a lower molari
form figured by Hahn et al. (1994, fig. 5). 

PARATOPES. — 6 upper molars, 7 lower molars and 
4 premolars preserved in the M N H P and the IRSNB 
(see Hahn et al. 1994, tabs 2-4, for catalogue num
bers). 

L O C U S T Y P I C U S . — Quarry at Rosieres-aux-Salines, 
region of Saint-Nicolas-de-Port (Meurthe-et-Moselle, 
France). 

S T R A T U M T Y P I C U M . — "Rhaetian" sandstones. Upper 
Triassic. 

N E W H Y P O T Y P E S . — From Saint-Nicolas-de-Port : 
IRSNB R159, IRSNB 28114/193, M N H N P SNP55, 
M N H P S N P 2 4 W , ? M N H P S N P 9 8 W , M N H P 
SNP289W, M N H P SNP343W, M N H P SNP345W. 

DIAGNOSIS . — Molariform teeth without accessory 
cusp m in postero-lingual position; crown high: ratio 
" l e n g t h / h e i g h t " of t he c r o w n < 1.3. Accessory 
cusps D / d and E/e, when present, not incorporated in 
the cutting edge of the crown, but located on its ante
rior and posterior wall. 

TABLE 2 . — M e a s u r e m e n t s (in mm) of t he n e w molariform tee th of Tricuspes sigogneauae, from the Late Tr iass ic of Saint-Nicolas-
de-Por t . Lc, length of t h e crown; Wc, width of t he crown; He, height of t he crown; LL, lower left; LR, lower right; UL, uppe r left; 
UR, u p p e r right. 

Number Pos i t i on Lc W c He Lc / W c Root C u s p s 

IRSNB 2 8 1 1 4 / 1 9 3 LL 2 .92 1.16 2 .8 2 .52 + 3 
MNHP S N P 2 8 9 W LR 1.86 0.77 1.75 2 .42 3 ( ? ) 
MNHP S N P 2 4 W UL 2.56 1.1 1.95 2 .33 + 3 + 
MNHP S N P 5 5 UR 1.67 0 .68 1.36 2 .46 3 
IRSNB R 1 5 9 UR 2 .17 0.8 1.75 2.71 + 3 + 
MNHP S N P 3 4 3 W UR 1.13 0.5 1 2 .26 ( ? ) 3 
MNHP S N P 3 4 5 W UR - 0.87 2 - + 3 ( ? ) 
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D E S C R I P T I O N 

T h e mola r i fo rm tee th of this species were very 

accurately described by H a h n et al. ( 1994) . T h e 

n e w material discovered in Saint-Nicolas-de-Port 

does n o t give n e w morpho log ica l in fo rmat ions . 

Table 2 gives a s u m m a r y of the ma in m o r p h o l o 

gical a n d m o r p h o m e t r i c a l informat ions collected 

f r o m t h e n e w m o l a r i f o r m s o f Tricuspes sigo-

gneauae. T h e classification of the teeth, following 

the deve lopmen t of the accessory cusps, was crea

ted by H a h n et al. (1994) a n d is explained below 

(descript ion of Tricuspes tapeinodon). 

D I S C U S S I O N 

H a h n etal. ( 1994 , figs 13 , 14) a t t r ibu te four pre-

molar i form teeth to Tricuspes sigogneauae. These 

are regarded, in the present paper, as be longing 

to Cynodontia incertae sedis. 

Tricuspes tapeinodon n .sp. 

(Figs 7, 8) 

Tricuspes sp. indet. - Hahn et al. 1994: 154, partim, 
fig. 16. 

HOLOTYPE. — IRSNB R161, an upper right molari
form. 

PARATYPES. — IRSNB R 1 6 0 , I R S N B 2 8 1 1 4 / 3 5 , 
I R S N B 2 8 1 1 4 / 8 0 , I R S N B 2 8 1 1 4 / 1 0 6 , I R S N B 

28114/107, IRSNB 28114/108, IRSNB 28114/109, 
IRSNB 2 8 1 1 4 / 8 2 7 , IRSNB 2 8 1 1 4 / 9 8 8 , M N H P 
SNP160W. 

L O C U S TYPICUS. — Quarry at Rosières-aux-Salines, 
region of Saint-Nicolas-de-Port (Meurthe-et-Moselle, 
France). 

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

STRATUM TYPICUM. 

Triassic. 
"Rhaetian" sandstones. Upper 

DIAGNOSIS. — Crown of the molariform teeth very 
low: ra t io " l eng th /he igh t " of the c rown > 1.55. 
Median cusp A/a not much higher than cusps B/b and 
C/c. N o accessory cusp m in postero-lingual position. 
Accessory cusps d and e, when present, incorporated 
in the cutting edge of the crown. 

D E S C R I P T I O N 

Classification 

As p roposed by H a h n et al. (1994) in Tricuspes 

sigogneauae. 3 : b o t h accessory cusps D / d a n d E/e 

absen t ; + 3 : E / e p r e sen t , D / d absen t ; 3 +: E / e 

absent , D / d present; + 3 + : b o t h D / d a n d E/e pre

sent. 

Measurements 

T h e measurements taken on the molariform teeth 

of Tricuspes tapeinodon are shown in table 3 . 

FIG. 7. — Molariform tee th of Tricuspes tapeinodon, from the Late Tr iass ic of Sain t -Nicolas-de-Por t . A - C , IRSNB R 1 6 1 , u p p e r post -
c a n i n e ; A , lingual view; B , occlusal view; C , anter ior view. D - F , IRSNB R160 , ? lower p o s t c a n l n e ; D , lingual view; E , poster ior view; 
F , occ lusa l view. S c a l e bar : 1 mm. 
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Crown 
T h e e n a m e l is a lways p e r f e c t l y s m o o t h . T h e 
c r o w n is c o m p o s e d o f t h r e e m a i n c u s p s . T h e 
highest (A/a) is set in a s u b m e d i a n pos i t ion a n d 
flanked by an anter ior cusp (B/b) and a poster ior 
cusp (C /c ) . Two accessory cusps are some t imes 
developed o n the anter ior a n d poster ior po r t i on 
o f t h e c r o w n ( r e s p e c t i v e l y E / e a n d D / d ) . I n 
occlusal view, the c rown is p ropo r t i ona l l y l ong 
a n d n a r r o w : t h e r a t i o " l e n g t h / w i d t h " o f t h e 
c rown varies be tween 2 .25 a n d 3 .8 , o n t he teeth 
current ly s tudied . T h e c rown has a p r o n o u n c e d 
arched aspect: its labial side is very convex antero-
posteriorly a n d its l ingual side, slightly concave; 
at the level of the central cusp, the l ingual side of 
t he c rown is nevertheless s o m e w h a t convex. As 
usual in Tricuspes, the cusps are no t perfectly ali
g n e d , b u t set in a V-l ike m a n n e r . T h e c u t t i n g 
edge jo in ing the cusps together is less developed 
t h a n in Tricuspes tuebingensis o r Tricuspes sigo-
gneauae. T h e anter ior a n d poster ior ends of the 
c rown are taper ing. 
In l ingual view, the c rown is very low: the ratio 
" leng th /he igh t" of the c rown varies be tween 1.55 
a n d 2 .25 in the material referred to this species. 
T h e m a i n c u s p A / a is n o t m u c h h i g h e r t h a n 
cusps B/b a n d C /c . Cusps B /b a n d C / c are usual
ly subequal in size a n d it is therefore m o r e diffi
cult to dis t inguish the anter ior a n d the poster ior 
ends of the c rown t h a n in Tricuspes tuebingensis 
or in Tricuspes sigogneauae. T h e y are m o r e roun 
d e d a n d stocky t h a n cusp A/a a n d their vertical 
axis can be s o m e w h a t d ivergent . T h e cusps are 
well separated from each o the r by deep no tches . 

T h e accessory cusps D / d and E/e , w h e n present , 
a r e i n c o r p o r a t e d i n t h e c u t t i n g e d g e , as i n 
Tricuspes tuebingensis, a n d n o t re jected o n the 
anter ior a n d poster ior walls of the c rown, as in 
Tricuspes sigogneauae. 
T h e r e is n o t r a c e o f c i n g u l u m o r a c c e s s o r y 
cusp m , as in Tricuspes tuebingensis. T h e c rown 
was a p p a r e n t l y s e p a r a t e d f r o m t h e r o o t by a 
const r ic t ion. 

Wea r facets are n o t always as well ma rked as in 
Tricuspes sigogneauae a n d it is there fore s o m e 
t imes difficult to dis t inguish the lower from the 
uppe r molar i form teeth. Wear erodes the uppe r 
t e e t h o n t he i r l i ngua l a n d t h e lower t e e t h o n 
their labial side. 
In I R S N B R 1 6 0 (lower molar i form) , the apices 
of cusps A, B a n d C are t runca ted by wear a n d 
have thus a bevel-edged aspect. C u s p A bears a 
second elliptical wear facet, from the apical facet 
to its base. 
In I R S N B 2 8 1 1 4 / 1 0 8 (upper mola r i fo rm) , t he 
apices of cusps A, B a n d C are slightly b l u n t by 
small circular wear facets. T h e l ingual side of the 
crown bears, below cusp b , a wide facet reminis
cent of a contac t facet w i th the con t iguous t o o t h 
in the denta l row. 
T h e l ingual s ide o f I R S N B 2 8 1 1 4 / 1 0 9 ( u p p e r 
molar i form) has a very extensive, m a t a n d slight
ly concave wear facet, ex tend ing from the an te
r i o r e d g e o f c u s p B t o t h e a n t e r i o r e d g e o f 
cusp C a n d from the base of t he c rown to t he 
apices of the cusps. A second wear facet, at the 
base of the poster ior side of cusp C , can be inter-

A B C D \ i / E 

F G H I 

FIG. 8. — Outline of molariform tee th of Tricuspes tapeinodon, from the Late Tr iass ic of Sa in t -Nicolas -de-Por t . A, IRSNB R 1 6 1 ; 
B, IRSNB 2 8 1 1 4 / 8 0 ; C, IRSNB 2 8 1 1 4 / 1 0 8 ; D, MNHP S N P 1 6 0 W ; E, IRSNB 2 8 1 1 4 / 1 0 9 ; F, IRSNB 2 8 1 1 4 / 1 0 6 ; G, IRSNB R 1 6 0 ; 
H, IRSNB 2 8 1 1 4 / 1 0 7 ; I, IRSNB 2 8 1 1 4 / 3 5 . Sca l e bar: 1 mm. 
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TABLE 3 . — M e a s u r e m e n t s (in mm) of t he molariform tee th of Tricuspes tapeinodon, from t h e Late Tr iass ic of Sa in t -Nicolas-de-Por t . 
Lc, length of t h e c rown; Wc, width of t he c rown; He, height of the c rown; LL, lower left; LR, lower right; UL, u p p e r left; UR, uppe r 
right. 

Number P o s i t i o n Lc Wc He Lc / W c Roof C u s p s 

IRSNB 2 8 1 1 4 / 3 5 ? LL 1.15 0.4 0.74 2 . 8 7 3 
IRSNB 2 8 1 1 4 / 1 0 7 ? LL 2 .28 0.6 1.02 3.8 + 3 
IRSNB 2 8 1 1 4 / 1 0 6 LR 2 .87 0 .85 1.5 3 .38 3 + 
IRSNB R 1 6 0 ? LR 2 .27 0.7 1.33 3 .24 + 3 + 
IRSNB 2 8 1 1 4 / 8 0 UL 2.62 0.82 1.46 3 .19 3 + 
IRSNB 2 8 1 1 4 / 8 2 7 UL - 0.98 1.5 - + 3 ( ? ) 
MNHP S N P 1 6 0 W UL >2 .3 0.72 - >3.26 + 3 ( ? ) 
IRSNB R161 UR 2.83 0.9 1.62 3 .14 + 3 + 
IRSNB 2 8 1 1 4 / 1 0 8 UR 2.15 0 .95 1.27 2 .26 3 + 
IRSNB 2 8 1 1 4 / 1 0 9 UR 1.65 0.67 0 .75 2 .46 3 

p r e t e d as a c o n t a c t facet w i t h t h e c o n t i g u o u s 
poster ior t oo th in the denta l row. It seems, there
fore, tha t the teeth of the same row were aligned, 
w h i c h p e r m i t s o n e - t o - o n e o c c l u s i o n b e t w e e n 
teeth of the oppos i te rows. 
T h e labial side of I R S N B 2 8 1 1 4 / 1 0 6 (lower mola
r i fo rm) bears t h r e e w e a r facets . T h e first o n e 
erodes the posterior edge of cusp b and the ante
rior edge of cusp a. T h e second one is con t inuous 
on the posterior edge of cusp a and on the anterior 
edge of cusp c. T h e third facet affects the posterior 
edge of cusp c and the anterior edge of cusp d. 

Root 
T h e r o o t is n o t p r e s e r v e d in t h e m o l a r i f o r m 
too th referred to Tricuspes tapeinodon. 

D I S C U S S I O N 

Figure 9 compares the d i s t r ibu t ion of the length 
(x axis, in Ln) a n d of the w i d t h (y axis, in Ln) of 
the molar i form teeth in the three species recogni
z e d i n t h e g e n u s Tricuspes. I t a p p e a r s t h a t 
T tapeinodon has, in average, p ropor t iona l ly nar
rower d e n t a l c rowns t h a n T. sigogneauae. T h i s 
result can be cons ide r ed as s ignif icant because 
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FIG. 9. — Dispersion d i ag ram of the molariform tee th in Tricuspes. 

580 G E O D I V E R S I T A S • 1 9 9 7 • 1 9 (3) 



Late Triassic cynodonts from Saint-Nicolas-de-Port 

Pearson's corre la t ion coefficients are sufficiently 

high: r = 0.91 a n d 0 .84 , respectively in T. sigo-

gneauae and T. tapeinodon. T h e a l lometry coeffi

c i e n t , e s t i m a t e d by Teissier 's ( 1 9 4 8 ) f o r m u l a 

differs between these species (b = 1.16 in T. sigo-

gneauae a n d 0 . 9 i n T. tapeinodon), w h i c h 

conf i rms the i r t a x o n o m i c d i s t i nc t i on . T h e r e is 

n o evidence, at o u r present state of knowledge , 

t o s u p p o r t a g e n e r i c d i s t i n c t i o n o f Tricuspes 

tapeinodon. 

G e n u s Meurthodon 

Sigogneau-Russell et H a h n , 1994 

Meurthodon Sigogneau-Russell <tfHahn, 1994: 212. 

T Y P E SPECIES. — Meurthodon gallicus Sigogneau-
Russell « H a h n , 1994. 

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

Meurthodon gallicus 

Sigogneau-Russell et H a h n , 1994 

(Figs 10, 11) 

Meurthodon gallicus Sigogneau-Russell et Hahn, 1994: 
212, figs 10.11. - Hahn et al. 1994: 142, fig. 2f. 

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

"Dent d'aspect mammalien" (Russell et al. 1976: 377, 
pl. 1, figs 1-3). 
"... probably representative of a cynodont reptile..." 
(Clemens 1979: 11). 
"Advanced mammal-like reptile" (Clemens 1980: 62). 
"French mammal (?)" (Gow 1980: 480, fig. 10). 

HOLOTYPE. — M N H P SNP1W. 

L O C U S TYPICUS. — Quarry at Rosières-aux-Salines, 

region of Saint-Nicolas-de-Port (Meurthe-et-Moselle, 
France). 

S T R A T U M T Y P I C U M . — "Rhaetian" sandstones. Upper 
Triassic. 

N E W HYPOTYPES. — From Saint-Nicolas-de-Poit : 
M N H P S N P 1 W , I R S N B R 1 6 2 , I R S N B R 1 6 3 , 
I R S N B 2 8 1 1 4 1 / 5 , I R S N B 2 8 1 1 4 / 1 7 , I R S N B 
2 8 1 1 4 / 4 0 , IRSNB 2 8 1 1 4 / 4 5 , IRSNB 2 8 1 1 4 / 5 6 , 
I R S N B 2 8 1 1 4 / 7 4 6 , I R S N B 2 8 1 1 4 / 7 5 4 , I R S N B 
28114/814, IRSNB 28114/902, IRSNB 28114/993, 
M N H P S N P 5 1 D D , M N H P S N P 6 4 W , M N H P 
SNP115W, M N H P SNP200W, M N H P SNP210W, 
M N H P SNP514W. 

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

FIG. 10 . — P o s t c a n i n e t ee th of Meurthodon gallicus, from the Late Tr iass ic of Sain t -Nicolas-de-Por t . A-C, IRSNB R 1 6 2 , lower post -
can ine ; A, lateral view; B, occlusal view; C poster ior view. D-F, IRSNB R 1 6 3 , u p p e r pos t ca ine ; D, lateral view; E, occlusal view; F, 
poster ior view. S c a l e bar : 1 m m . 
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clearly separated from the root by a sulcus. Roots 
completely subdivided and fully separated on the dis
tal three quarters of their length. 

D E S C R I P T I O N 

Preliminary remark 
Unt i l now, the ho lo type ( M N H P S N P 1 W ) was 
the only k n o w n specimen of Meurthodon gallicus. 
T h e o r i g i n a l d e s c r i p t i o n o f t h i s t o o t h 
(Russe l l et al. 1 9 7 6 ) is p a r t i c u l a r l y d e t a i l e d . 
Therefore , the following descr ipt ion poin ts on ly 
to differential characters observed in n e w mate 
rial referred to this species. 

Measurements 
T h e measurements taken o n the pos tcan ine teeth 
of Meurthodon gallicus are shown in table 4 . 

General characters of the crown 
T h e crown is te t racuspid a n d the cusps are very 
compressed labio-l ingually. T h e second cusp is 
always the highest . Its is flanked by a small an te
rior cusp a n d by two poster ior cusps of decrea
s i n g s i z e s . T h e t h r e e p o s t e r i o r c u s p s s l o p e 
backwards . T h e c rowns of s o m e tee th ( I R S N B 
2 8 1 1 4 / 0 0 5 , I R S N B 2 8 1 1 4 / 9 0 2 ) are p ropo r t i on 
a l l y less l o n g , b u t h i g h e r t h a n i n M N H P 
S N P 1 W . T h i s f ea tu re c a n reflect t h e re la t ive 
posi t ion of the t oo th in the jaw: the mos t s lender 
teeth have a p r o n o u n c e d premolar i form aspect. 

First cusp 
T h e first cusp is always qui te small. Its axis is near
ly pe r fec t ly ve r t i ca l , b u t can s o m e t i m e s s lope 
backwards ( I R S N B 2 8 1 1 4 / 4 0 ) . It is usually adja
cent to the second cusp, bu t can be separated from 
it by a more or less deep groove. It is sometimes 
slightly displaced towards the lingual side of the 
crown ( I R S N B 2 8 1 1 4 / 5 , I R S N B R 1 6 3 , I R S N B 
2 8 1 1 4 / 8 1 4 , M N H N S N P 1 1 5 W ) . T h e first cusp 
of M N H P S N P 1 W , I R S N B 2 8 1 1 4 / 4 0 , I R S N B 
2 8 1 1 4 / 0 5 6 , I R S N B R 1 6 2 , M N H P S N P 6 4 W a n d 
M N H P S N P 2 1 0 W bears, on its anterior lingual 
side, a well marked flat tr iangular facet. Th i s sug
gests a contact between cont iguous teeth and thus, 
a mesio-dis ta l over lapp ing of t he tee th (Russell 
et al. 1976) . In I R S N B R 1 6 2 , a t iny accessory 
cusp, at the base of the labial side of the first cusp, 
is prolonged backwards by a brief ridge. 

Second cusp 
T h e second cusp is always by far the highest . Its 
labial side is m o r e convex than its l ingual side. Its 
apex is r o u n d e d . It slopes backwards: its vertical 
axis forms an angle of 60° to 70° wi th the hor i 
zontal axis of the c rown. Its poster ior marg in is 
always less ob l ique than its anter ior marg in . Both 
are m a d e thinner , cu t t ing , usually p inched at the 
base a n d more r o u n d e d at the top . T h e cusp can 
be slightly curved towards the lingual side of the 
c r o w n ( I R S N B 2 8 1 1 4 / 5 , I R S N B 2 8 1 1 4 / 1 7 , 
I R S N B R 1 6 3 ) . At the level of the j unc t i on wi th 
t he t h i r d cusp , b o t h the labial a n d the l ingual 
sides of the c r o w n bear a concave d i m p l e . T h e 
labial o n e is always bet ter marked . 

Third cusp 
T h e th i rd cusp is nearly identical to the second. 
I t is u s u a l l y s t i l l m o r e i n c l i n e d b a c k w a r d s 
( M N H P S N P 1 W , I R S N B R 1 6 3 , I R S N B 
2 8 1 1 4 / 4 0 , I R S N B 2 8 1 1 4 / 5 6 , I R S N B 
2 8 1 1 4 / 9 0 2 ) . It is always smaller than the second 
cusp a n d higher than the first a n d the four th . Its 
an ter ior and poster ior marg ins are cu t t ing , too , 
par t icu la r ly at the i r base. Its labial a n d l ingual 
sides also bear smal l facets, at t he level of t he 
j unc t i on wi th the fourth cusp. 

Fourth cusp 
T h e four th cusp is usually h igher than the first 
o n e ( M N H P S N P 1 W , I R S N B 2 8 1 1 4 / 5 , I R S N B 
2 8 1 1 4 / 1 7 , I R S N B R 1 6 3 , I R S N B 2 8 1 1 4 / 4 5 , 
I R S N B 2 8 1 1 4 / 5 6 , M N H P S N P 6 4 W , M N H N P 
S N P 2 1 0 W ) , b u t can s o m e t i m e s be s o m e w h a t 
smaller ( I R S N B 2 8 1 1 4 / 9 0 2 , I R S N B 2 8 1 1 4 / 9 9 3 , 
M N H P S N P 2 0 0 W ) . It is always less i n c l i n e d 
backwards than the thi rd: its slope is approx ima
tely t he same t h a n tha t of t he second cusp. Its 
apex is usually m o r e sha rp-po in ted t h a n tha t of 
the second a n d the th i rd cusps. Its anter ior mar 
gin is sharper t h a n its pos ter ior marg in , w h i c h 
part icipates in the poster ior border of the c rown. 
T h e poster ior border of the four th cusp bears, in 
I R S N B 2 8 1 1 4 / 5 a n d I R S N B R 1 6 3 , a well mar 
ked t r iangular m a t facet, p robably cor responding 
to the ove t lapping area wi th the con t iguous pos
t e r i o r t o o t h in t h e d e n t a l s e r i e s . I n I R S N B 
2 8 1 1 4 / 0 4 0 , a p o s t e r i o r swe l l ing fo rms a t i n y 
poster ior accessory cusp. 
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Base of the crown 
T h e base of the c rown is dist inctly constr ic ted by 
a sulcus separa t ing it f rom the root . U n d e r t he 
c u s p s , t h e lab ia l s ide o f t h e c r o w n is u sua l l y 
convex antero-poster iorly; the l ingual side is flat 
to s l ight ly concave . T h e labial s ide s o m e t i m e s 
presents a concavi ty between the second a n d the 
th i rd cusp ( M N H P S N P 1W, I R S N B 2 8 1 1 4 / 5 , 
I R S N B 2 8 1 1 4 / 5 6 ) . B e t w e e n the se c u s p s , t h e 
base o f t h e l i n g u a l s ide o f t h e c r o w n bears a 
d imp le in con t inu i ty wi th the separat ion line of 
the roots . 

T h e labial side of I R S N B R 1 6 2 bears, u n d e r the 
j unc t i on be tween the th i rd a n d the four th cusp, 
a small swelling which can be in terpre ted as the 
r o u g h shape of a c i n g u l u m . If t h e o r i e n t a t i o n 
proposed above is correct, the presence of c ingu-
lar e lements on the labial side shou ld indicate, by 
analogy wi th the M o r g a n u c o d o n t i d a e , t ha t this 
t o o t h is an u p p e r p o s t c a n i n e . T h e presence of 
wear facets on the labial side of the cusps cont ra
dicts this in terpre ta t ion (see below). Such a swel
l i n g c a n b e o b s e r v e d o n t h e l i n g u a l s i d e o f 
I R S N B 2 8 1 1 4 / 1 7 , u n d e r the j u n c t i o n be tween 

i M N U 

FIG. 11 . — Outl ine of p o s t c a n i n e tee th of Meurthodon gallicus, from the Late Tr iass ic of Sain t -Nicolas-de-Por t . A , MNHP S N P 1 W ; 
B , IRSNB R 1 6 2 (lower pos t can ine ) ; C, IRSNB 2 8 1 1 4 / 9 0 2 ; D , IRSNB 2 8 1 1 4 / 4 0 ; E , MNHP S N P 2 1 0 W ; F , MNHP S N P 6 4 W ; G, IRSNB 
2 8 1 1 4 / 9 9 3 ; H , IRSNB R 1 6 3 (upper pos t can ine ) ; I, IRSNB 2 8 1 1 4 / 7 4 6 ; J , IRSNB 2 8 1 1 4 / 1 7 (lower pos tcan ine ) ; K , MNHP S N P 5 1 4 W ; 
L , IRSNB 2 8 1 1 4 / 5 6 (lower pos t can ine ) ; M , IRSNB 2 8 1 1 4 / 4 5 (lower pos t can ine ) ; N , MNHP S N P 5 1 D D ; O , MNHP S N P 2 0 W . S c a l e 
bar : 1 m m . 
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the second and the th i rd cusp. W i t h the l ingual 
d i m p l e be tween the second a n d the th i rd cusp, 
th is swel l ing de l imi t s a smal l l ingua l bas in . A 
t iny accessory cusp can be observed o n the lin
gual side of I R S N B 2 8 1 1 4 / 5 , u n d e r the j unc t i on 
be tween the s econd a n d the t h i r d cusp . T h e s e 
last two tee th , w h i c h present c ingula t e lements 
only o n their l ingual side, are therefore probably 
lower postcanines . 

Wear facets 
Russell et al. (1976) did no t observe clearly defi
n e d w e a r facets in M N H P S N P 1 W . T h e flat 
a n t e r i o r facet o n t h e first cusp is neve t the l e s s 
i n t e r p r e t e d , as m e n t i o n e d above , as a c o n t a c t 
area wi th the con t iguous too th . T h e flatter upper 
half of the four th cusp is similarly regarded as a 
c o n t a c t a rea w i t h t h e p o s t e r i o r t o o t h . T h e s e 
facets i nd i ca t e t h a t t h e t e e t h o f t h e s ame t o w 
were aligned, wh ich is an i m p o r t a n t prerequisi te 
t o o n e - t o - o n e o c c l u s i o n ( C r o m p t o n & L u o 
1 9 9 3 ; Luo 1994) . However , several o t h e t tee th 
present clearly defined wear facets. 
Two elongated, semielliptical a n d concave facets 
are present o n the labial side of the second a n d 
t h i r d c u s p s , in I R S N B 2 8 1 1 4 / 5 . T h e f ace t 
ex tends near ly as far as t he base of t he second 
cusp. If the or ien ta t ion p roposed is correct, this 
t oo th is therefore a lower pos tcanine . 
In I R S N B 2 8 1 1 4 / 5 6 , wear facets are also located 
on the lingual side of the second and th i rd cusps. 
T h e first facet t runca te s the t o p of t he s econd 
cusp. T h e second facet is long and obl ique for
wards: it reaches the base of the thi rd cusp. T h i s 
t oo th is therefore probably a lower pos tcanine . 
In I R S N B 2 8 1 1 4 / 1 7 , the labial side of t he apex 
is t r u n c a t e d by an el l ipt ical wea r facet, w h i c h 
confirms its a t t r ibu t ion to the lower dental series. 
In I R S N B R 1 6 2 , a wear facet extends on the ante
rior side of the apex of the second cusp, replacing 
its natural cu t t ing edge by a narrow, flat and elon
gated facet, and, on the its labial side, forming a 
small t r iangular area. T h e in te rpre ta t ion of this 
too th is difficult: bo th the cingular elements and 
the wear facet are present on the same side and the 
cusps are n o t curved . If the o r i en t a t i on of this 
too th is correct, it is thus a lower postcanine wi th 
t iny external cingular elements. 
M N H P S N P 1 1 5 W h a s b e e n i d e n t i f i e d b y 

H a h n et al. ( 1994 , fig. 15) as Tricuspes sp. In fact, 
i t p r e s e n t s al l t h e d i a g n o s t i c c h a r a c t e r s o f 
Meurthodon gallicus. T h e labial s ide of its last 
th ree cusps possesses well m a r k e d wear facets. 
T h u s , it is p robably a lower pos tcan ine . 
M N H P S N P 2 0 0 W also possesses a well ma rked 
e l o n g a t e d w e a r facet o n t h e lab ia l s ide o f i ts 
second cusp, wh ich permi ts its a t t r ibu t ion to the 
lower denta l series. 
Two wear facets can be observed o n the l ingual 
s ide o f I R S N B R 1 6 3 . T h e first, t r i a n g u l a r in 
shape, is located at the apex of the second cusp; 
the second facet is e longated o n the th i rd cusp. 
T h i s is therefore probably an uppe r pos tcanine . 

Roots 
T h e roots can only be observed o n the ho lo type 
and have been described in detail by Russell et al. 
(1976) . 

D I S C U S S I O N 

Russell et al. (1976) discuss in detail the affinities 
of the ho lo type M N H P S N P 1 W a n d emphas ize 
the close resemblance of this t oo th wi th those of 
the Late Triassic c y n o d o n t Therioherpeton cargni-
ni Bonapar te et Cabrera , 1975 a n d wi th those of 
Sinoconodon rigneyi P a t t e r s o n et O l s o n , 1 9 6 1 . 
T h e lat ter genus is n o w clearly recognized as a 
t r u e m a m m a l , f o r m i n g t h e s i s t e r - g r o u p o f a 
m o n o p h y l e t i c t axon tha t inc ludes all t he o the r 

TABLE 4 . — M e a s u r e m e n t s (in mm) of t he p o s t c a n i n e t ee th of 
Meurthodon gallicus, from the Late Tr iass ic of Sa in t -Nicolas -de-
Port. Lc, length of t he c rown; Wc, width of t he crown; He, height 
of t he crown. 

N u m b e r Lc Wc He Lc/Wc 

MNHP S N P 1 W 4 .25 1.32 3 .05 3 .22 
IRSNB 2 8 1 1 4 / 0 0 5 2 .17 0.8 > 2 2.71 
IRSNB 2 8 1 1 4 / 0 1 7 2 .32 0.8 2 .23 2.9 
IRSNB R 1 6 3 2 .25 0.72 2 .12 3 .12 
IRSNB 2 8 1 1 4 / 0 4 0 3.9 1.1 > 2 . 1 3.54 
IRSNB 2 8 1 1 4 / 0 4 5 2 .42 0.9 - 2.69 
IRSNB 2 8 1 1 4 / 0 5 6 2.6 0 .87 >1 .85 2 .99 
IRSNB R 1 6 2 4 .25 1.35 2 .9 3 .15 
IRSNB 2 8 1 1 4 / 7 4 6 3 .95 1.07 2.4 1.65 
IRSNB 2 8 1 1 4 / 7 5 4 2 .98 0.9 - 3.31 
IRSNB 2 8 1 1 4 / 9 0 2 2 0 .88 2 .37 2 .27 
IRSNB 2 8 1 1 4 / 9 9 3 2 .48 - 2.1 -
MNHP S N P 6 4 W 3.53 0.97 2 .25 3.64 
MNHP S N P 2 0 0 W 1.85 0.8 1.43 2.31 
MNHP S N P 2 1 0 W 3.02 1.01 2.7 2 .99 
MNHP S N P 5 1 4 W 2 .67 0.89 2 .17 3 
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m a m m a l s ( C r o m p t o n & L u o 1 9 9 3 ; W i b l e & 
H o p s o n 1993 ; Lucas & Luo 1993 ; Luo 1994) . 
S i g o g n e a u - R u s s e l l & H a h n ( 1 9 9 4 ) g r o u p 
Therioherpeton a n d Meurthodon w i th in the fami
ly T h e r i o h e r p e t i d a e . T h i s family is t h o u g h t to 
f o r m t h e s i s t e r - g r o u p o f t h e D r o m a t h e r i i d a e . 
H a h n et al. (1994) gather b o t h genera w i th in the 
family Dromathe r i idae . 

T h e n e w specimens discovered in Saint-Nicolas-
d e - P o r t p e r m i t a b e t t e r u n d e r s t a n d i n g o f t h e 
denta l variability in Meurthodon. T h e pos tcanine 
tee th of Meurthodon are c o m p a r e d in detail w i th 
t h o s e o f Therioherpeton a n d Sinoconodon, in 
order to clarify the affinities of the genus: 
1. T h e presence of wear facets o n the labial side 
or o n the l ingual side of the crowns attests tha t 
t h e m a t e r i a l re fer red t o Meurthodon i n c l u d e s 
u p p e r a n d lower p o s t c a n i n e s m o r p h o l o g i c a l l y 
identical . T h i s seems to be a usual character in 
the Droma the r i i dae . T h e uppe r and lower post-
canines seem also very similar in Sinoconodon. In 
Therioherpeton, the uppe r a n d the lower postca
nines seem to be cons t ruc ted following the same 
p lan , b u t t he p o o r preservat ion of the mater ia l 
prevents m o r e precise compar isons . 

2 . In Sinoconodon, pos tcanine tee th lack différen
ciat ion in to premolar i form a n d molar i form teeth 
( C r o m p t o n & Sun 1985) . In adul t denta l fo rmu
la, t he single can ine is separa ted from the first 
p o s t c a n i n e b y a l o n g d i a s t e m a ( P a t t e r s o n & 
O l s o n 1961) . T h e an ter ior pos tcan ines are lost 
w i t h o u t rep lacement , resul t ing in an increasingly 
large p o s t c a n i n e d i a s t ema d u r i n g on togeny . At 
least two postcanines are added to the poster ior 
e n d of the t o o t h row and at least one pos tcanine 
was replaced in older spec imens ( C r o m p t o n & 
Luo 1993) . In Therioherpeton, the crowns of the 
an te r io r pos tcan ines are n o t preserved, b u t the 
size of their alveolae are smaller t h a n in the pos
terior molar i form teeth. T h e i r pos tcan ine den t i 
t i o n w a s t h u s p r o b a b l y s u b d i v i d e d i n t o 
p r e m o l a r i f o r m a n d m o l a r i f o r m t e e t h . 
B o n a p a r t e & B a r b e r e n a ( 1 9 7 5 ) o b s e r v e d a n 
a l t e r n a t e t o o t h r e p l a c e m e n t in th i s g e n u s . In 
Meurthodon, only isolated teeth have been disco
vered: this prevents the identif ication of p r e m o 
l a r i f o r m t e e t h i n t h i s g e n u s ( see b e l o w ) . 
Neve r the l e s s , s o m e t e e t h have a m o r e s l ende r 

aspect t h a n others : this can reflect their relative 
posi t ion in the denta l series. T h e t oo th replace
m e n t pa t t e rn is u n k n o w n in Meurthodon. 
3 . In Meurthodon, the roots of molar i form teeth 
are fully s e p a r a t e d o n t h r e e q u a r t e r s o f t h e i r 
length, b u t fused proximal ly be low the c rown. In 
Therioherpeton, they are separated o n the whole 
length, b u t connec ted by a th in sheet of den t ine . 
In Sinoconodon, l ike in Meurthodon, t h e pos t -
can ine roots are d iv ided on ly a long their distal 
par ts (Luo 1994, fig. 6.6). 

4. In Meurthodon, the presence of small facets on 
t h e a n t e r i o r a n d p o s t e r i o r p a r t s of t h e c r o w n 
reveals t he con tac t be tween c o n t i g u o u s pos tca-
n ines . In Therioherpeton, t he distal pos tcan ines 
h a v e a n o b l i q u e i m p l a n t a t i o n , l i k e i n t h e 
Tr i theledont idae: the anter ior marg in of the dis
tal p o s t c a n i n e is p laced an te ro - l ingua l ly to t he 
poster ior marg in of the mesial t oo th . T h e adja
cent postcanines of Sinoconodon do no t inter lock 
wi th one ano the r ( C r o m p t o n & Luo 1993) . 

5. T h e p o s t c a n i n e s of Meurthodon s h o w wear 
facets. T h e y d o n o t seem c o n s t a n t , like in t he 
M o r g a n u c o d o n t i d a e or later m a m m a l s , ind ica
t ing tha t the relations be tween lower and upper 
postcanines were no t yet clearly defined. A s t ron
g e r w e a r s e e m s t o a f f e c t t h e c u s p s o f 
Therioherpeton (see B o n a p a r t e & B a r b e r e n a 
1 9 7 5 ) . I n Sinoconodon, t he p o s t c a n i n e c rowns 
lack wear facets, wh ich is p robably correlated to 
the absence of one - to -one a l ignment of the cor
r e s p o n d i n g u p p e r a n d l o w e r m o l a r i f o r m s 
( C r o m p t o n & Luo 1993 ; Luo 1994) . 

6. T i n y and very inconstant cingular elements can 
b e o b s e r v e d o n Meurthodon p o s t c a n i n e s . 
Therioherpeton lacks c ingulum or cingular accesso
ry cusps. Some of the best preserved postcanines 
of Sinoconodon possess a faint labial c ingulum o n 
the uppers and a more distinct one on the poste-
rolingual surface of the lowers ( C r o m p t o n & Sun 
1985; C r o m p t o n & Luo 1993) . 
7 . In these th ree genera , t he c r o w n is laterally 
compressed a n d fundamen ta l l y te t racuspid : the 
second cusp is the highest a n d the decreasing size 
of the distal cusps is regular. T h e cusps are p ro 
p o r t i o n a l l y h i g h e r a n d b e t t e r d e f i n e d i n 
Meurthodon t h a n in Therioherpeton, b u t this m a y 
be a result of a s t ronger wear in the latter genus 
(Sigogneau-Russell & H a h n 1994) . T h e cusps do 

G E O D I V E R S I T A S • 1 9 9 7 • 1 9 ( 3 ) 



Godefroit P. & Battail B. 

n o t p resen t backwards s lope in Therioherpeton. 
T h e first cusp is i n d é p e n d a n t f rom the second 
a n d the last two cusps are closer side by side t h a n 
in Meurthodon (Russell et al. 1976) . A fifth an te
r ior accessory c u s p c a n be o b s e r v e d o n s o m e 
p o s t c a n i n e s in Sinoconodon (see P a t t e r s o n & 
O l s o n 1 9 6 1 ; C r o m p t o n & Sun 1985) . T h e first 
cusp is usually bet ter separated from the second 
t h a n in Meurthodon. T h e last three cusps are also 
usually less incl ined. 

C o m p a r i s o n s w i t h t h e a d v a n c e d c y n o d o n t 
Therioberpeton a n d t h e p r i m i t i v e m a m m a l 
Sinoconodon, w h o s e d e n t i t i o n is m o s t s imilar , 
reveal t ha t t he pos t can ine t ee th of Meurthodon 
present a mosaic of p les iomorphic (low develop
m e n t of cingular elements) a n d a p o m o r p h i c (bet
t e r s e p a r a t e d r o o t s , w e a r f a c e t s , ? c o n t a c t s 
between adjacent postcanines) characters. As this 
taxon is current ly k n o w n only by its pos tcanine 
t e e t h , i t is n o t p o s s i b l e t o d e c i d e w h e t h e t 
Meurthodon is a very advanced cynodon t or a true 
early m a m m a l . Wai t ing for further evidence, this 
genus is provisionally and quest ionably classified 
w h i t h i n t h e D r o m a t h e r i i d a e , as s u g g e s t e d by 
H a h n et al. (1994) . Th i s seems the mos t conser
vative course, in the present state of knowledge. 
Morphometr ica l ly , the dispersion d iagram of the 

pos tcanine teeth in Meurthodon gallicus shows a 
negat ive a l l ome t ry be tween t h e w i d t h a n d the 
l e n g t h o f t h e c r o w n s (Fig. 12) : t h e a l l o m e t r y 
c o e f f i c i e n t b , c a l c u l a t e d a c c o r d i n g Tess i e r ' s 
( 1 9 4 8 ) f o r m u l a , is 0 . 6 3 . Pearson 's c o r r e l a t i o n 
coefficient is h igh (r = 0.89) a n d this result can 
therefore be rega rded as correc t . T h i s negat ive 
a l l o m e t r y reflects t h e c u t t i n g f u n c t i o n o f t h e 
pos tcanine teeth in Meurthodon. T h e correlat ion 
be tween the length and the he igh t of the postca-
n ine crowns is too low (r = 0.63) to pe rmi t a cor
r e c t e s t i m a t i o n o f t h e a l l o m e t r y c o e f f i c i e n t 
be tween these variables. 

C Y N O D O N T I A INCERTAE SEDIS 

G e n u s Hahnia n.g. 

TYPE SPECIES. — Hahnia obliqua n.sp. 

D E R I V A T I O N O M I N I S . — D e d i c a c e d to Prof. 
Dr. G. Hahn, for his contribution to the knowledge 
of Late Triassic cynodonts and early mammals from 
Lorraine. 

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

D I S C U S S I O N 

See u n d e r Hahnia obliqua n.sp. 

0.40 j 
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-0.30 - • 

-0.40 " • 
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Ln (length of t he crown) 
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FIG. 12. — Dispers ion d i ag ram of t he p o s t c a n i n e t ee th in Meurthodon. 
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Hahnia obliqua n .sp . 

(Fig. 13) 

HOLOTYPE. — IRSNB R164, a left upper postcanine, 
with its root nearly completely preserved. 

PARATYPES. — M N H P SNP50DD, a complete lower 
right postcanine; IRSNB 28114/102, M N H P SNP23 
and M N H P SNP57, crowns without roots of upper 
postcanines. 

D E R I V A T I O N O M I N I S . — obliquus, -a, -um 

(lat.) = oblique. Refers to the vertical axis of the 
crown, inclined backwards. 

L O C U S TYPICUS. — Quarry at Rosières-aux-Salines, 

region of Saint-Nicolas-de-Port (Meurthe-et-Moselle, 
France). 

STRATUM TYPICUM. 

Triassic. 
"Rhaetian" sandstones. Upper 

D I A G N O S I S . — Rat io " l e n g t h / w i d t h " of t he 
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 posterior cutt ing edges, on the upper 
postcanines. Base of the crown not constricted. Root 
semielliptical in outline, 1.5 to 2 times as high as the 
crown. Pulpal canal narrow and elliptical in outline. 

D E S C R I P T I O N 

Measurements 

Table 5 shows t h e m e a s u r e m e n t s t aken o n the 

pos tcan ine tee th of Hahnia obliqua from Saint-

Nicolas-de-Port . 

Crown 

T h e crown is t r icuspid a n d the enamel , perfectly 

smoo th . In occlusal view, the c rown is very c o m 

pressed labio-lingually: 3 < rat io " l eng th /wid th" 

of t he c r o w n < 3 . 6 5 . T h e labial side is convex 

antero-posteriorly, whi le the l ingual side is slight

ly c o n c a v e . As in Pseudotriconodon, t h e t h r e e 

cusps are perfect ly a l igned o n t he mesio-d is ta l 

axis of the crown. Nevertheless, the edge is no t as 

sharp as in the latter genus . O n the upper post-

canines , t he edge is par t icu lar ly b l u n t be tween 

the m a i n cusp a n d the mesial cusp. T h e apex of 

the m a i n cusp is rejected to the l ingual side. 

In anter ior view, t he ma in cusp is n o t perfectly 

s t r a i g h t , as in Pseudotriconodon, b u t c u r v e d 

towards the l ingual side, part icularly in its upper 

por t ion . 

In l ingual view, the vertical axis of the c rown is 

incl ined backwards , fo rming an angle of approxi

mate ly 15° wi th the vertical axis of the root . T h e 

FIG. 1 3 . — P o s t c a n i n e t ee th of Hahnia obliqua, from the Late Tr iass ic of Saint -Nicolas-de-Por t . A-C, IRSNB R164 , u p p e r p o s t c a n i n e ; 
A, lateral view; B, occ lusa l view; C, anterior view. D-F, MNHP S N P 5 0 D D , lower p o s t c a n i n e ; D, lateral view; E, occlusal view; F, pos 
terior view. S c a l e bar : 1 m m . 
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TABLE 5. — M e a s u r e m e n t s (in mm) of t he p o s t c a n i n e t ee th of 
Hahnia obliqua, from the Late Tr iass ic of Sa in t -Nicolas-de-Por t . 
Lc, length of t he c rown; Wc, width of t he crown; He, height of 
t he crown; Hr, height of t he root. 

Number Lc W c He Hr 

IRSNB R 1 6 4 1.6 0.45 1.15 2.1 
IRSNB 2 8 1 1 4 / 1 0 2 1.25 0.4 > 1.2 -

MNHP S N P 5 0 D D 1.82 0.5 1.25 1.9 
MNHP S N P 2 3 2 .3 0 .75 - -

m a i n cusp has a t r i angular ou t l ine ; its an ter ior 
a n d pos ter ior edges are s t ra ight , b u t its apex is 
always somewha t b lun t . It is flanked by a pair of 
very b lun t t r iangular accessory cusps. These are 
no t well separated from the ma in cusp. Because 
of the backwards slope of the c rown, t he distal 
accessory cusp seems lower t h a n the mesial cusp. 
In t h e u p p e r p o s t c a n i n e s , a wel l m a r k e d wear 
facet runs a long the poster ior edge, o n t he lin
gual side o f t he m a i n cusp . T h i s looks l ike an 
e l o n g a t e d , v e r y n a r r o w a n d m a t s u r f a c e . I n 
I R S N B 2 8 1 1 4 / 1 0 2 a n d M N H P S N P 2 3 , a 
second wear facet is present o n the anter ior edge 
of the m a i n cusp; it is less ma rked and less long 
(s topping below the apex of the ma in cusp) than 
the first one . T h i s facet is absent f rom I R S N B 
R 1 6 4 , b u t the anter ior edge of the m a i n cusp is 
very b lun t . A th i rd small facet is present on the 
l i ngua l s ide o f t h e apex o f t h e m a i n c u s p . I n 
M N H P S N P 5 0 D D , identified as a lower postca
n ine , a small wear facet is present o n t he labial 
side of the m a i n cusp, in the midd le of the an te
rior edge. 

T h e r e is n o const r ic t ion be tween the c rown a n d 
the root . 

Root 
T h e root is nearly comple te in I R S N B R 1 6 4 a n d 
c o m p l e t e i n M N H P S N P 5 0 D D . I n I R S N B 
R 1 6 4 , the roo t is neat ly 2 t imes as h igh as the 
crown; in M N H N S N P 5 0 D D , the ratio "height 
of the roo t /he igh t of the crown" = 1.5. In basal 
view, it is ve ry c o m p r e s s e d lab io- l ingual ly . Its 
labial side is sl ightly convex an te ro-pos te r ior ly ; 
the uppe r p o r t i o n of its l ingual side is flat a n d 
the lower p o r t i o n is slightly concave. T h e pulpal 
foramen is small a n d elliptical in out l ine . It does 
no t show any evidence of b ipar t i t ion . 

In lateral view, the root has a semi-elliptical ou t 
line. It gradually a n d symmetr ical ly gets na r row 
towards the t ip. 

D I S C U S S I O N 

By their general morphology, these teeth are remi
niscent of the small carnivorous cynodonts from 
the U p p e r Triassic: the crown is tricuspid, smooth , 
very na r row labio-lingually, w i t h a cu t t i ng edge 
a n d w i t h o u t c i n g u l u m ; t h e r o o t is h i g h a n d 
semiell iptical in shape ( H a h n et al. 1984) . T h e 
affinities wi th the different families of Triassic car
n ivorous c y n o d o n t s are nevertheless difficult to 
establish. T h e ma in characters of the pos tcanine 
t ee th in these families are reviewed be low a n d 
compared wi th those of Hahnia obliqua. 

Thrinaxodontidae 
(Late Permian of Sou th Africa a n d Russia, Early 
Triassic of Sou th Africa) 
In contras t w i th Hahnia obliqua, the pos tcanine 
t ee th o f t h e T h r i n a x o d o n t i d a e are n o t s t r ic t ly 
sectorial, bu t possess an internal c i ngu lum wi th 
small cusps ( H o p s o n & Ki t ch ing 1972; Battail 
1991) . T h e l ingual side of the upper postcanines 
does no t bear marked wear facets. 

Galesauridae 
(Late Permian a n d Early Triassic of Sou th Africa) 
L i k e i n Hahnia, t h e p o s t c a n i n e t e e t h o f t h e 
G a l e s a u r i d a e are d e v o i d o f c i n g u l u m . N e v e r 
theless, in Cynosaurus S c h m i d t , 1927 , they are 
less compressed labio-l ingual ly a n d the anter ior 
accessory c u s p is less d e t a c h e d . In Galesaurus 
O w e n , I 8 6 0 , the postcanines are very compres 
sed labio-lingually, bu t , in contrast w i th Hahnia, 
t h e m a i n c u s p is v e r y c u r v e d b a c k w a r d s a n d 
there is n o anter ior accessory cusp (Battail 1991) . 
T h e t e e t h d o n o t b e a r m a r k e d w e a r f a c e t s 
( C r o m p t o n 1972) . 

Cynognathidae 
( E a r l y T r i a s s i c a n d E a r l y M i d d l e T r i a s s i c o f 
Sou th Africa a n d Sou th America) 
T h e Cynogna th idae form a m o n o g e n e r i c family 
( B a t t a i l 1 9 9 1 ) . T h e p o s t c a n i n e t e e t h o f 
Cynognathus Seeley, 1895 are similar to those of 
Hahnia: t h e c r o w n is ve ry c o m p r e s s e d l a b i o -
lingually, devoid of c i n g u l u m a n d fo rmed by a 
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h i g h cen t ra l cusp f lanked by several accessory 
cusps perfec t ly a l igned an te ro -pos te r io r ly , for
m i n g a c u t t i n g e d g e . T h e ver t ica l axis o f t h e 
c rown slopes backwards. T h e lingual side of the 
uppe r postcanines a n d the labial side of the lower 
postcanines bear marked wear facets ( C r o m p t o n 
1972) . T h e root is undiv ided , b u t can be slightly 
depressed by a longi tudina l furrow. Nevertheless, 
differences can be observed: in Cynognathus, the 
m a i n cusp is c u r v e d backwards a n d s o m e w h a t 
serrated, especially in younger specimens. 

Chiniquodontidae 
(Lower Triassic of S o u t h Africa a n d Argen t ina , 
M i d d l e T r i a s s i c o f T a n z a n i a , A r g e n t i n a a n d 
Brazil, U p p e r Triassic of Argent ina a n d Brazil) 
In the C h i n i q u o d o n t i d a e , the root of the postca-
n ine teeth is never subdivided and can be separa
t e d f r o m t h e c r o w n b y a w e l l m a r k e d 
const r ic t ion. T h e presence of wear facets attests 
cons tant contacts be tween upper and lower post
canines , like in Hahnia. T h e crowns of postca-
n i n e t e e t h are s t r ic t ly sec to r ia l , fo l lowing t h e 
comple te dispar i t ion of the c ingu lum, in Probele-
sodon lewisi Romer , 1969 a n d Probainognathus 
jenseni Romer , 1970 (Battail 1989) . T h e crowns 
of the postcanines , in Probainognathus, a l though 
v e r y w o r n , a re q u i t e d i f f e r e n t f r o m t h o s e o f 
Hahnia: the m a i n cusp, low a n d weakly develo
p e d , is f lanked by an a n t e r i o r a n d a pos t e r i o r 
c u s p p o o r l y d e v e l o p e d . T h e e d g e f o r m e d b y 
t h e s e c u s p s is s i n u o u s a n d d e v o i d o f s h a r p 
po in t s . O n l y the mos t poster ior postcanines are 
t r icuspid in Probelesodon: t he an ter ior accessory 
c u s p is a lways ve ry l ow a n d p o o r l y s e p a r a t e d 
from the m a i n cusp . T h e la t te r is very c u r v e d 
backwards . 

Tritheledontidae 
(La te Tr iass ic o f A r g e n t i n a , E a r l y J u r a s s i c o f 
Sou th Africa a n d the USA) 
In the Tr i the ledont idae , the crowns of the post-
c a n i n e t ee th are always less c o m p r e s s e d l ab io -
lingually than in Hahnia and usually bear a cin
g u l u m (see G o w 1980) . 

Dromatheriidae 
( M i d d l e Triassic of A r g e n t i n a , Late Triassic of 
Eu rope a n d the USA) 

T h e pos t can ines of Hahnia are very s imilar to 
those of Pseudotriconodon: the c rown is t r icuspid, 
strictly sectorial w i t h o u t c ingu lum a n d very c o m 
pressed labio-lingually; the cusps are perfectly ali
g n e d fol lowing the an te ro -pos t e r io r axis of t he 
c r o w n , f o r m i n g a c u t t i n g e d g e ; t h e r e is n o 
const r ic t ion be tween the crown a n d the root; the 
roo t is semiel l ip t ical in o u t l i n e a n d very c o m 
pressed; the pulpal foramen is small a n d elliptical 
in ou t l ine . M a r k e d wear facets are absent from 
Pseudotriconodon postcanines , b u t are observed in 
Tricuspes. T h e backwards slope of the crown is an 
u n c o m m o n feature in species current ly referred 
to the Dromathe r i idae . T h e only t rue diagnost i -
cal character of the family Droma the r i i dae is the 
subdivis ion of the root in poster ior pos tcanines . 
Th i s feature is n o t present in the two comple te 
t e e t h c u r r e n t l y d i s c o v e r e d i n Hahnia. 
Nevertheless , the subdivis ion of the base of the 
root is very rare in the pr imit ive Droma the r i i dae 
Pseudotriconodon. 

Small carnivorous cynodonts incertae sedis 
(Late Triassic of Europe) 
In Lepagia H a h n , W i l d et W o u t e r s , 1 9 8 7 a n d 
Gaumia H a h n , W i l d et Woute r s , 1987 , the post -
c a n i n e t e e t h are f u n d a m e n t a l l y t r i c u s p i d a n d 
s t r i c t l y s e c t o r i a l , w i t h o u t c i n g u l u m , l i ke i n 
Hahnia. T h e root is always undiv ided . C o n t r a r y 
to Hahnia, t h e c r o w n is neve r i n c l i n e d b a c k 
wards , the m a i n cusp is no t curved to the l ingual 
side a n d does n o t bear m a r k e d wear facets, in 
b o t h genera. Moreover, the c rown is well separa
ted from the root by a ma rked const r ic t ion. 

In the cur rent state of knowledge , the phylogene-
tical p o s i t i o n o f Hahnia w i t h i n t h e in f raorder 
C y n o d o n t i a s e e m s di f f icul t t o e s t ab l i sh . T h e 
s t r u c t u r e of t h e p o s t c a n i n e t e e t h is s imi la r to 
those of C y n o g n a t h i d a e , b u t the a t t r i b u t i o n to 
this family is very dub ious , for w a n t of t rue dia-
g n o s t i c a l c h a r a c t e r s in t h e p o s t c a n i n e s : t h e 
Cynognathus Z o n e in Sou th Africa (Spathian to 
Anis ian , see Shishkin et al. 1995) and the U p p e r 
Tr iass ic in S a i n t - N i c o l a s - d e - P o r t are a c t u a l l y 
separa ted by a space o f t i m e o f a b o u t 2 5 M a . 
T h e postcanines of Hahnia resemble those of the 
D r o m a t h e r i i d a e , t o o , b u t t h e r e is n o t r ace o f 
b ipar t i t ion of the root in the material current ly 
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d i s c o v e r e d . W a i t i n g fo r f u r t h e r e v i d e n c e s , 
Hahnia is t hus referred to C y n o d o n t i a incertae 
sedis. 

G e n u s Gaumia H a h n , W i l d et Woute r s , 1987 

Gaumia Hahn, Wild et Wouters, 1987: 11. 

TYPE SPECIES. — Gaumia longiradicata Hahn, Wild et 
Wouters, 1987. 

O T H E R REFERRED SPECIES. — Gaumia ? incisa Hahn, 
Wilde? Wouters, 1987. 

DIAGNOSIS. — Crown of the postcanine teeth "trico-
nodont", more or less narrow, with the labial and lin

gual sides nearly symmetrical. Axis of the crown per
fectly vertical. Cusps not curved and more or less sym
met r ica l ly a r ranged , the cent ra l cusp be ing the 
highest; cutting edge perfectly straight. N o 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 root undivided; pulpal canal small 
and rounded to elliptical in outline. 

Gaumia longiradicata H a h n , 
W i l d et Woute r s , 1987 

(Figs 14, 15) 

Gaumia longiradicata Hahn, Wild et Wouters, 1987: 
12, pi. 4, fig. 1, pi. 5, fig. 1. - Battail 1991: 89. -
Sigogneau-Russell & Hahn 1994: 206, fig. 10.10b. 

HOLOTYPE. — IRSNB "R.M.35". 

'iA if-

1 

ß 

FIG. 14. — P o s t c a n i n e tee th of Gaumia longiradicata, from the Late Tr iass ic of Saint -Nicolas-de-Por t . A, B, IRSNB R 1 6 5 ; A, lateral 
view; B, occlusal view. C-E, IRSNB R 1 6 6 ; C, lateral view; D occ lusa l view; E, ? anter ior view. S c a l e bar : 1 mm. 
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PARATYPE. — IRSNB "R.M.36". 

L O C U S T Y P I C U S . — Side of the speedway E25-E411, 
at Habay-Ia-Vieille (Belgian Lorraine). 

STRATUM T Y P I C U M . — Bone-bed "HLV-2", Gres de 
Mortinsart (Rhaetian, Upper Triassic). 

N E W H Y P O T Y P E S . — From Saint-Nicolas-de-Port : 
IRSNB R165 , IRSNB R166, IRSNB 2 8 1 1 4 / 0 4 7 , 
I R S N B 2 8 1 1 4 / 0 5 5 , I R S N B 281 1 4 / 0 8 8 , I R S N B 
28114/090, IRSNB 28114/093, IRSNB 28114/646, 
IRSNB 28114 /982 , ? IRSNB 2 8 1 1 4 / 7 7 1 , M N H P 
SNP131L, M N H P SNP430W. 

D I A G N O S I S . — Crown of postcanine teeth tri- to pen-
t a c u s p i d a n d re la t ive ly t h i ck : 2 .1 < ra t io 
" length/width" of the crown < 2 .75 . First pair of 
accessory cusps (or median accessory cusps) not clearly 
individualized; second pair (lateral accessory cusp) 
more clearly separated. Smooth enamel on all cusps. 

D E S C R I P T I O N 

Classification 
T h e p o s t c a n i n e t ee th o f Gaumia longiradicata 
discovered in Saint-Nicolas-de-Port are classified 
according to the n u m b e r a n d the posi t ion of the 

accessory cusps, as in Pseudotriconodon wildi (see 
above). T h e est imate of the n u m b e r of accessory 
cusps is no t always easy because these are usually 
weakly differenciated. 

Measurements 
T h e measuremen t s taken o n the pos tcan ine tee th 
o f Gaumia longiradicata d i s c o v e r e d in S a i n t -
Nicolas-de-Por t are shown in table 6. 

Crown 
In Gaumia longiradicata, the pos tcan ine crowns 
are perfectly s m o o t h . In occlusal view, the c rown 
is th icker t h a n in Pseudotriconodon wildi or in 
Gaumia ? incisa: 2.1 < ratio " l eng th /wid th" of the 
c r o w n < 2 .75 - B o t h t he labial a n d the l ingua l 
sides of the c rown are convex at the level of the 
ma in cusp. T h e w i d t h of the c rown progressively 
dec r ea se s t o w a r d s t h e a n t e r i o r a n d p o s t e r i o r 
e n d s . T h e c u s p s a re pe r f ec t ly a l i g n e d o n t h e 
an te ro -pos te r io r axis of the c rown . T h e i r edge, 
perfectly m e d i a n a n d straight, is no t as sharp as 
in Pseudotriconodon wildi or in Gaumia ? incisa. 
I n a n t e r i o r v i ew, t h e m a i n c u s p is p e r f e c t l y 

FIG. 15 . — Outline of p o s t c a n i n e tee th of Gaumia longiradicata, from the Late Tr iass ic of Saint -Nicolas-de-Por t . A, IRSNB R 1 6 5 ; B, 
IRSNB 2 8 1 1 4 / 4 7 ; C, IRSNB R 1 6 6 ; D, IRSNB 2 8 1 1 4 / 9 8 2 ; E, IRSNB 2 8 1 1 4 / 9 0 ; F, IRSNB 2 8 1 1 4 / 9 3 ; G, IRSNB 2 8 1 1 4 / 5 5 ; H, IRSNB 
2 8 1 1 4 / 8 8 ; I, IRSNB 2 8 1 1 4 / 6 4 6 ; J, MNHP S N P 1 3 1 L . S c a l e bar : 1 m m . 
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TABLE 6. — M e a s u r e m e n t s (in mm) of t he p o s t c a n i n e tee th of Gaumia longiradicata, from the Late Tr iass ic of Sain t -Nicolas-de-Por t . 
Lc, length of t he c rown; Wc, width of the crown; He, height of the c rown; Hr, height of t he root. For the signification of t he g r o u p s , 
s e e text. 

G r o u p N u m b e r Lc W c He Hr Lc/Wc Hr/Hc 

1 IRSNB 2 8 1 1 4 / 0 4 7 1.95 0 .75 1.4 2 .75 2 6 1.96 
IRSNB 2 8 1 1 4 / 0 8 8 1.2 0.5 0 .85 - 2.4 -
IRSNB 2 8 1 1 4 / 0 9 0 1.5 0 .65 1.2 2.31 -
IRSNB 2 8 1 1 4 / 0 9 3 1.7 0.8 1.3 - 2 .12 -
IRSNB 2 8 1 1 4 / 6 4 6 1.9 0.7 1.1 >1.6 2.71 >1 .5 
MNHP S N P 1 3 1 L 1.67 0.61 ? 1.18 - 2 .73 -
MNHP S N P 4 3 0 W 1.32 0 .53 - 2.49 -

? IRSNB R 1 6 5 1.6 0.71 2 3.3 2 .26 1.65 

II IRSNB 2 8 1 1 4 / 0 5 5 1.9 0 .75 1.8 - 2 .53 

IV IRSNB 2 8 1 1 4 / 9 8 2 1.95 0 .75 1.5 >1.9 2.6 >1 .27 

IV ? IRSNB R 1 6 6 2.3 0.9 1.8 2 .65 2 .56 1.47 

s t r a igh t , n o t c u r v e d to t h e l ingua l s ide of t he 
c rown. 
In lateral view, t he m a i n cusp has a t r i angu la r 
ou t l ine and is specially broad: its base occupies 
near ly t he full l eng th of the c rown . Its borders 
are s t ra igh t to s l ight ly concave . Its apex is less 
s h a r p t h a n i n Pseudotriconodon wildi. T h e 
m e d i a n pair of accessory cusps is set a long the 
lower thi rd of the ma in cusp. These are no t very 
deve loped a n d always very b l u n t : t h e y can be 
separated from the ma in cusp by an inden ta t ion 
w h i c h is n o t v e r y d e e p ( I R S N B 2 8 1 1 4 / 0 9 3 , 

I R S N B R 1 6 5 ) , or can be p resen ted as a vague 
u n d u l a t i o n o f t h e e d g e s o f t h e m a i n c u s p 
( I R S N B 2 8 1 1 4 / 0 4 7 , I R S N B 2 8 1 1 4 / 6 4 6 ) . W h e n 
the lateral accessory cusps are present , they are 
set a t t h e base o f t h e c r o w n , q u i t e a n t e r i o r l y 
and /o r posteriorly. T h e s e lateral accessory cusps 
are very small (less t h a n one t en th of the height 
of the ma in cusp) , narrow, bu t bet ter differencia-
ted than the m e d i a n accessory cusps. 
W e a r is a p i c a l a n d v e r y e r r a t i c , as i n 
Pseudotriconodon wildi. It does no t form clearly 
marked wear facets. T h e crown a n d the root are 

O.I 4-
0 

-0.1 

-0.2 • 

-0.3 

-0.4 
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-0.6 

- O , J 
-0.8 1 

0.2 0.4 0.6 

Sa ln t -Nicolas-de-Por t 

• Habay-la-Vleille 

Ln (length of the crown) 

FIG. 16. — Dispers ion d i ag ram of t he p o s t c a n i n e tee th in Gaumia longiradicata. 
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clearly separated by a constr ic t ion. 

Root 

T h e r o o t is p r e s e r v e d i n I R S N B 2 8 1 1 4 / 0 4 7 , 
I R S N B 2 8 1 1 4 / 6 4 6 , I R S N B R 1 6 5 , I R S N B 
2 8 1 1 4 / 9 8 2 , I R S N B R 1 6 6 a n d M N H P 
S N P 1 3 1 L . In anter ior view, the root is less nar
r o w a n d t h u s , m o r e r o b u s t t h a n in Pseudotri-
conodon wildi. T h i s e x p l a i n s t h e h i g h e r 
p r o p o r t i o n of preserved roots in Gaumia longira-
dicata. T h e root is m u c h higher than the c rown: 
the ratio "height of the roo t /he igh t of the crown" 
varies b e t w e e n 1.47 ( I R S N B R 1 6 6 ) a n d 1.96 
( I R S N B 2 8 1 1 4 / 0 4 7 ) . It has , in lateral view, a 
sub t r i angu la r ou t l ine : its l eng th lessens qu ick ly 
a n d symmet r ica l ly towards t he t ip . Its an te r io r 
a n d p o s t e r i o r b o r d e r s a r e s t r a i g h t ( I R S N B 
2 8 1 1 4 / 9 1 3 ) t o s l i g h t l y c o n v e x ( I R S N B 
2 8 1 1 4 / 0 4 7 , I R S N B R 1 6 5 , I R S N B 2 8 1 1 4 / 9 8 2 ) . 
T h e t ip of the root is r o u n d e d a n d pierced by a 
small r o u n d e d to elliptical pulpal foramen: this 
pulpal canal is never double , as in Pseudotricono-
don wildi. 

In I R S N B R 1 6 6 , the an te r io r (?) bo rde r of the 
root is natural ly t runca ted at the level of its lower 
th i rd . A small lunula te foramen is visible at the 
level of t he t r u n c a t u r e . As th is feature can be 
observed in only one specimen, it is n o t possible 
to k n o w whe the r this represents a second pulpal 
foramen or more s imply an isolated anomaly of 
the root . 

D I S C U S S I O N 

Gaumia resembles Pseudotriconodon in the gene
ra l a s p e c t o f t h e c r o w n o f i t s p o s t c a n i n e s . 
However , t h e base of t h e c r o w n is cons t r i c t ed 
and the root is higher a n d subtr iangular in ou t 
line. T h e absence of b ipar t i t ion of the root sug
gests that Gaumia is no t a m e m b e r of the family 
Dromathe r i idae . T h e presence of a second pulpal 
foramen in I R S N B R 1 6 6 needs to be conf i rmed 
by future discovery of addi t iona l specimens sho
w i n g this feature. T h e absence of t rue a p o m o r -
p h i e s in t h e p o s t c a n i n e d e n t i t i o n of Gaumia 
leads to c o n s i d e r th i s g e n u s as a C y n o d o n t i a 
incertae sedis (see H a h n et al. 1 9 8 7 ; B a t t a i l 
1991) . 

T h e p o s t c a n i n e t e e t h d i s c o v e r e d i n S a i n t -
N i c o l a s - d e - P o r t can be referred to t h e species 

Gaumia longiradicata H a h n , W i l d et W o u t e r s , 
1 9 8 7 : t h e i r c r o w n is re la t ive ly t h i c k a n d t h e 
enamel is perfectly s m o o t h o n all cusps. T h e s e 
teeth c a n n o t be morphomet r i ca l ly d is t inguished 
from the type mater ia l discovered in Habay- la -
Vieille (Fig. 16). In this species, the length and 
the w i d t h of the c rown are isometrical (b = 0 .99; 
r = 0 .94) . T h e denta l crowns referred to Gaumia 
? incisa H a h n , W i l d et Woute r s , 1987 are signifi
cant ly narrower a n d enamel ridges are present o n 
the l ingual side of t he ma in cusp. Peyer ( 1 9 5 6 , 
pi . 9, figs 18, 2 7 , 3 4 , 4 4 and 47) describes seve
ra l t e e t h f r o m t h e U p p e r T r i a s s i c o f H a l l a u 
(Switzerland) tha t can be referred to t he genus 
Gaumia. T h e y are characterized by few indis t inct 
enamel ridges on b o t h the lingual a n d the labial 
sides of the m a i n cusp: they probably be long to a 
n e w u n d e s c r i b e d species (Sigogneau-Russe l l & 
H a h n 1994) . 

G e n u s Lepagia H a h n , W i l d <tf Woute r s , 1987 

Lepagia Hahn et al., 1987: 5. 

TYPE SPECIES. — Lepagia gaumensis Hahn, Wild et 
Wouters, 1987. 

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

Lepagia gaumensis 
H a h n , W i l d et Woute r s , 1987 

(Figs 17, 18) 

Lepagia gaumensis H a h n et al., 1987: 7, fig. 2, p l . 1, 
fig. 1, pi. 2, figs 1, 2. - Battai l 1991: 89. - Sigogneau-
Russell & H a h n 1994: 206, fig. 10, 10a. 

"Zähne von wahrscheinlich synapsiden Reptilien, 
Gruppe a" (Peyer 1956: 56, partim, p l . 5, fig. 66, 
pl . 10, fig. 68). 
"Zahn eines synapsiden Reptiles" ( K i n d l i m a n n 1984: 3, 
fig. 4). 

HOLOTYPE. — IRSNB "R.M.28". 

P A R A T Y P E S . — I R S N B " R . M . 2 9 " a n d I R S N B 
"R.M.30". 

LOCUS TYPICUS. — Side of t h e speedway E25-E411, 
at Habay- la -Vie i l le (Belgian Lor ra ine ) . 
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STRATUM TYPICUM. — Bone-bed "HLV-2", Gres de 
Mortinsart (Rhaetian, Upper Triassic). 

N E W HYPOTYPES. — From Saint-NicoIas-de-Port : 
I R S N B R 1 6 7 , I R S N B 2 8 1 1 4 / 0 5 1 , ? I R S N B 
28114/104. 

DIAGNOSIS. — Crown of the postcanine teeth long, 
n a t r o w (2 .5 < ra t io " l e n g t h / w i d t h " of the 
ctown" < 3.7) and tricuspid to pentacuspid; labial and 
lingual sides of the crown slightly convex and nearly 
parallel; cutting edge of the cusps perfectly straight. 
Crown asymmetrical in lateral view. Axis of the crown 
perfectly vertical. N o cingulum. Base of the crown 
very constricted. The root, nearly rectangular in lateral 
view and subequal in height to 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 halfway up on the 
lingual side of the dentary. 

D E S C R I P T I O N 

Orientation 
As in Pseudotriconodon wildi (see above). 

Measurements 
Measuremen t s taken o n the pos tcan ine teeth of 
Lepagia gaumensis d iscovered in Sa in t -Nico la s -
de-Por t are shown in table 7. 

Crown 
T h e c r o w n is p e r f e c t l y s m o o t h in I R S N B 
2 8 1 1 4 / 0 5 1 a n d I R S N B R 1 6 7 ; s o m e ind i s t inc t 
enamel ridges are present on the labial side of the 
apex of the ma in cusp, in I R S N B 2 8 1 1 4 / 1 0 4 . In 
occlusal view, the c rown is ra ther long a n d nar
row: the ratio " l eng th /wid th" of the c rown varies 
be tween 2 .5 a n d 3.5 in the tee th discovered in 
S a i n t - N i c o l a s - d e - P o r t . T h e labia l a n d l i ngua l 
b o r d e r s a re n e a r l y p a r a l l e l : t h e l ab ia l s i de is 
s o m e w h a t m o r e c o n v e x t h a n t h e l ingua l o n e . 
T h e cusps are per fec t ly a l igned fo l l owing t h e 
antero-pos te r ior axis of the crown; they fo rm a 
sharp cu t t ing edge. 
In a n t e r i o r v iew, t h e m a i n c u s p is p e r f e c t l y 
straight a n d no t curved towards the l ingual side. 
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TABLE 7. — M e a s u r e m e n t s (in mm) of t he p o s t c a n i n e t ee th of Lepagia gaumensis, from the Late Tr iass ic of Saint -Nicolas-de-Por t . 
Lc, length of the crown; Wc, width of the crown; He, height of the crown; H, height of t he root. For t he signification of the types , s e e 
text. 

Group N u m b e r Lc Wc He Hr Lc/Wc Hr/Hc 

? II IRSNB 28114 /051 1.25 0.5 ? 0 . 9 5 1 2 .5 1.05 

IV IRSNB R 1 6 7 3.65 1.05 2.7 1.7 3 .47 0.63 
IRSNB 2 8 1 1 4 / 1 0 4 2 .65 0 .85 1.8 3.12 -

In lateral view, the crown is more irregular, less 
s y m m e t r i c a l t h a n i n Pseudotriconodon o r 
Gaumia. T h e m a i n cusp, t r iangular in shape, is 
propor t iona l ly less h igh a n d its apex is less sharp 
t h a n in the latter genera. It is flanked by o n e or 
two anterior, a n d by one or two poster ior acces
sory cusps . In I R S N B 2 8 1 1 4 / 1 0 4 a n d I R S N B 
R 1 6 7 , w h i c h pos se s s t w o p a i r s o f a c c e s s o r y 
cusps, the anter ior accessory cusps are set higher 
o n the edge of the main cusp than the poster ior 
accessory cusps. T h e first pair of accessory cusps 
(median accessory cusps) is ra ther large, bu t n o t 
very sharp ; o n t he o the r h a n d , the second pair 
(lateral accessory cusps) is smaller, b u t sharper. 
T h e crown of I R S N B 2 8 1 1 4 / 0 5 1 is very eroded. 
Its ma in cusp seems slightly incl ined backwards; 
t h e a n t e r i o r acces so ry c u s p is sma l l b u t v e r y 
s h a r p , whe rea s t h e p o s t e r i o r o n e a p p e a r s as a 
vague o n d u l a t i o n of t h e pos t e r i o r edge of t he 
main cusp. 
As in Pseudotriconodon and Gaumia, wear is erra
tic o n the apex of the cusps a n d does no t form 
clearly defined facets. T h e r e is n o trace of u n g u 
i u m . T h e crown a n d the root are separated by a 
well ma rked constr ic t ion. 

Root 
T h e roo t is u n d i v i d e d a n d never clearly h igher 
t h a n t h e c r o w n : t h e r a t i o " h e i g h t o f t h e 
r o o t / h e i g h t o f t h e c r o w n " is a b o u t 1.05 i n 
I R S N B 2 8 1 1 4 / 0 5 1 a n d 0 .63 in I R S N B R 1 6 7 . In 
anter ior view, it is always very narrow. In lateral 
view, the root of I R S N B R 1 6 7 has an irregular 
t rapezoidal out l ine . Its length is greater than its 
height . Its anter ior border is straight a n d obl ique 
b a c k w a r d s a n d its p o s t e r i o r b o r d e r is c lear ly 
convex. T h e roo t of I R S N B 2 8 1 1 4 / 0 5 1 is p ro 
por t ional ly higher; its anter ior a n d poster ior bor
ders are slightly convex and nearly parallel. 
T h e t ip of the root is well preserved in I R S N B 
R 1 6 7 . It is long a n d nearly straight. T h e pulpal 
foramen is restricted to a long, very na r row a n d 
undiv ided slit. 

D I S C U S S I O N 

I R S N B 2 8 1 1 4 / 0 5 1 and I R S N B R 1 6 7 are similar 
t o t h e p o s t c a n i n e t e e t h o f Lepagia gaumensis 
H a h n , Wi ld et Wou te r s , 1987 from the Rhae t ian 
o f H a b a y - l a - V i e i l l e ( B e l g i a n L o r r a i n e ) a n d 
Hal lau (Switzerland): the crown is asymmetr ical 
a n d irregular, there is a well marked constr ic t ion 

FIG. 1 8 . — Outl ine of p o s t c a n i n e t ee th of Lepagia gaumensis, from the Late Tr iass ic of Sa in t -Nlcolas -de-Por t . A, IRSNB R 1 6 7 ; 
B, IRSNB 2 8 1 1 4 / 1 0 4 ; C, IRSNB 2 8 1 1 4 / 5 1 . S c a l e bar : 1 m m . 
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between the c rown and the root , the root is p ro 
p o r t i o n a l l y l ow a n d sub t rapezo ida l , t he pu lpa l 
canal is a long a n d nar row slit. 
T h e identif icat ion of I R S N B 2 8 1 1 4 / 1 0 4 is more 
p r o b l e m a t i c a l because of its b r o k e n roo t . T h e 
s h a p e o f t h e c r o w n resembles t h a t of Lepagia 
gaumensis, b u t e r r a t i c e n a m e l r i d g e s c a n b e 
o b s e r v e d o n t h e labial s ide of t he apex of t he 
m a i n cusp . N e v e r t h e l e s s , th i s c h a r a c t e r is t o o 
poor ly expressed to justify the creat ion of a new 
species. Wai t ing for further evidence, this t oo th 
is tentat ively identified as Lepagia gaumensis. 
H a h n et al. ( 1 9 8 7 ) c o m p a r e t h e m a n d i b l e of 
Lepagia gaumensis wi th that of Probainognathus: in 
bo th taxa, the splenial is very narrow and extends 

halfway up on the lingual side of the dentary. As a 
resu l t o f th i s c o m p a r i s o n , Lepagia is g r o u p e d 
w i t h i n t h e f ami ly C h i n i q u o d o n t i d a e . Ba t t a i l 
(1989) observed a comparab le r educ t ion of the 
splenial in all the other families of advanced cyno-
d o n t s , corre la t ively to t he d e v e l o p m e n t of t he 
dentary . Moreover , t he hor izon ta l r a m u s of the 
mand ibu le is m u c h lower in Lepagia than in the 
Ch in iquodon t idae and is rather reminiscent of the 
m a n d i b l e of t h e D r o m a t h e r i i d a e . Never the less , 
the root of the postcanine teeth is no t subdivided 
in Lepagia, as in the Dromather i idae . T h u s , in the 
current state of our knowledge, it is no t possible 
t o s t a t e p r e c i s e l y t h e s y s t e m a t i c p o s i t i o n o f 
Lepagia gaumensis wi th in the Cynodont ia . 

TABLE 8. — M e a s u r e m e n t s (in mm) of t he cynodon t premolariform teeth , from the Late Triassic of Sa in t -Nicolas-de-Por t . Lc, length of 
t he c rown; Wc, width of the crown; He, height of the crown. For t he signification of t he forms, s e e text. 

Form N u m b e r Lc W c He Lc/Wc Lc/Hc 

1 IRSNB 2 8 1 1 4 / 0 2 9 1.4 0 .65 . 2 .15 
IRSNB 2 8 1 1 4 / 0 3 2 1.45 0 .58 1.9 2 .5 0.76 
IRSNB 2 8 1 1 4 / 0 3 9 1.13 0 .68 1.43 1.66 0.79 
IRSNB 2 8 1 1 4 / 1 1 4 1.25 0 .55 - 2 .27 -
IRSNB 2 8 1 1 4 / 1 1 6 1.4 0 .65 2 .15 -
IRSNB 2 8 1 1 4 / 1 1 8 1.05 0.6 1.2 1.75 0.87 
IRSNB 2 8 1 1 4 / 1 1 9 1.25 0.7 1.47 1.79 0 .85 
IRSNB 2 8 1 1 4 / 1 2 0 1.65 0 .88 2 .3 1.87 0.71 
IRSNB R 1 6 8 2.4 1.2 3 .95 2 0.61 
IRSNB 2 8 1 1 4 / 7 5 5 1.9 0 .85 2 .24 -
IRSNB 2 8 1 1 4 / 7 6 5 1.87 1 2 .48 1.87 0 .75 
IRSNB 2 8 1 1 4 / 9 0 4 2 .15 1.25 2 .82 1.72 0.76 
IRSNB 28114 /911 1.12 0.57 >1 .58 1.96 > 0.7 
IRSNB 2 8 1 1 4 / 9 7 3 1.5 0 .98 1.83 1.53 0.82 
IRSNB 2 8 1 1 4 / 0 0 0 2 .13 1.25 ? 1.7 ? 

IRSNB 1 8 1 1 4 / 9 2 5 1.68 1 ? 1.68 ? 

MNHP S N P 8 3 D D 2.37 1.15 3.27 2 .06 0.72 
MNHP S N P 5 8 W 1.52 0.7 - 2 .17 -
MNHP S N P 1 3 6 W 0.95 0 .53 1.05 1.79 0.9 
MNHP S N P 1 5 9 W 1.32 0.5 1.5 2 .64 0.88 
MNHP S N P 2 1 4 W 1.73 0 .98 - 1.76 -
MNHP S N P 2 1 5 W 1.28 0.64 1.57 2 0.82 
MNHP S N P 2 8 2 W 0.73 0 .35 1.05 2 .09 0.7 
MNHP S N P 3 2 8 W 0.7 0.32 0.77 2 .18 0.91 
MNHP S N P 3 4 2 W 0.88 0 .48 - 1.83 -
MNHP S N P 3 9 5 W 2.04 1.1 3.11 1.85 0.66 
MNHP S N P 4 0 2 W 2.21 - 3.24 0.68 
MNHP S N P 4 0 4 W 1.57 0.77 - 2.04 -
MNHP S N P 4 4 3 W 0 .58 0 .33 0.68 1.76 0.85 
MNHP S N P 4 5 1 W 1.3 0.51 - 2.55 -
MNHP S N P 4 6 8 W 2 .15 1.16 3.28 1.85 0.66 

2 IRSNB R 1 6 9 1.5 0 .65 - 2.3 -
MNHP S N P 9 5 L 1.07 0 .35 3 .05 -

MNHP S N P 1 2 W 2 .19 1.19 - 1.84 -
MNHP S N P 8 5 W 1.39 0 .68 1.49 2 .04 0.93 

3 IRSNB R 1 7 0 2 .15 1 3.8 2 .15 0.57 
4 IRSNB R171 2 .25 1.05 1.9 2 .14 1.18 
5 IRSNB 2 8 1 1 4 / 8 7 7 0 .75 0 .18 - 4 .17 -
6 MNHP S N P 4 8 4 W 1.8 0.47 1.42 3 .83 1.27 
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P R E M O L A R I F O R M T E E T H INCERTAE SEDIS 

Teeth wi th a s lender crown c o m p o s e d by a h igh 
anter ior cusp a n d by a small poster ior accessory 
cusp are descr ibed a n d discussed in the present 
chapter. Biometrical data observed o n these teeth 
are shown in table 8. Six categories can be dist in
guished, o n the basis of the general morpho- logy 
of their crown. 

F o r m 1 
(Figs 19A, B, 20) 

MATERIAL EXAMINED. — Specimens discovered in 
S a i n t - N i c o l a s - d e - P o r t : I R S N B R 1 6 8 , I R S N B 
28114/000, IRSNB 28114/029, IRSNB 28114/032, 
I R S N B 2 8 1 1 4 / 0 3 9 , I R S N B 2 8 1 1 4 / 1 1 4 , I R S N B 
28114/116, IRSNB 28114/118, IRSNB 28114/119, 
I R S N B 2 8 1 1 4 / 1 2 0 , I R S N B 281 1 4 / 7 5 5 , I R S N B 
28114/765, IRSNB 28114/904, IRSNB 28114/911, 

FIG. 19 . — C y n o d o n t premolariform tee th , from t h e Late Tr iass ic of Sain t -Nicolas-de-Por t . A, B, IRSNB R 1 6 8 , form 1; C, D, IRSNB 
R169 , form 2; E, F, IRSNB R170 , form 3 ; G, H, MNHP S N P 4 8 4 W , form 6; I, J, IRSNB R 1 7 1 , form 4 . A, C, E, G, I, lateral v iews; B, H , 
J, apical v iews; D, F, poster ior v iews . S c a l e b a r s : 1 m m . 
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I R S N B 2 8 1 1 4 / 9 2 5 , IRSNB 2 8 1 1 4 / 9 7 3 , M N H P 
SNP72DD, M N H P S N P 8 3 D D , M N H P SNP58W, 
M N H P S N P 1 3 6 W , M N H P S N P 1 5 9 W , M N H P 
SNP214W, M N H P SNP215W, M N H P SNP282W, 
M N H P S N P 3 2 8 W , M N H P S N P 3 4 2 W , M N H P 
SNP395W, M N H P SNP402W, M N H P SNP404W, 
M N H P S N P 4 4 3 W , M N H P S N P 4 5 1 W , M N H P 
SNP468W. 

D E S C R I P T I O N 

Premola r i fo rm t ee th of fo rm 1 are, by far, t he 
m o s t n u m e r o u s . T h e c r o w n is r a t h e r s l e n d e r 
( 0 . 6 1 < r a t i o " l e n g t h / h e i g h t " of t h e c r o w n < 
0 .93) , b u t their base is relatively robus t (1 .53 < 
ratio " l eng th /wid th" of the c rown < 2 .55) . 

T h e ma in cusp is h igh and has a triangular out l ine 
in lateral view. It is curved backwards and slightly 
towards the lingual side. Its apex is rather sharp on 
the h ighes t c r o w n s , b u t m o r e r o u n d e d o n the 
smallest teeth. Nevertheless, it mus t be no ted that 
the apex of the cusp can be partially eroded. Its 
anterior border is very convex: its base is usually 
th inner than its apical por t ion which can form a 
flatten edge. Its posterior edge is less convex, bu t 
very sharp along its whole height. Its labial side is 
convex antero-posteriorly. Its lingual side forms a 
central convex ridge, flanked by an anterior and a 
posterior concave third. T h e posterior concavity is 
usually better marked than the anterior one . 

ö cCi o b Ö o Ö 
P Q R 

FIG. 2 0 . — Outl ine of cynodon t premolar i form tee th (form 1), from t h e Late Tr iass ic of Sa in t -Nlco las -de -Por t . A, IRSNB R 1 6 8 
B, MNHP S N P 3 9 5 W ; C, MNHP S N P 4 6 8 W ; D, MNHP S N P 4 9 2 W ; E, MNHP S N P 5 8 W ; F, MNHP S N P 8 3 D D ; G, IRSNB 2 8 1 1 4 / 7 6 5 
H, IRSNB 2 8 1 1 4 / 9 0 4 ; I, IRSNB 2 8 1 1 4 / 3 2 ; J, IRSNB 2 8 1 1 4 / 2 9 ; K, IRSNB 2 8 1 1 4 / 9 7 3 ; L, IRSNB 2 8 1 1 4 / 6 4 8 ; M, MNHP S N P 2 1 4 W 
N, IRSNB 2 8 1 1 4 / 3 9 ; O, IRSNB 2 8 1 1 4 / 1 1 9 ; P, MNHP S N P 3 4 2 W ; Q, MNHP S N P 3 8 2 W ; R, MNHP S N P 1 3 6 W ; S, MNHP S N P 4 4 3 W 
T, MNHP S N P 7 8 . S c a l e bar : 1 mm. 
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T h e poster ior accessory cusp is always very redu
ced a n d tr iangular in lateral view. Its m a x i m u m 
he igh t can reach the th i rd of the he igh t of the 
m a i n cusp. Its apex is no t very sharp. Its vertical 
axis usually slopes backwards . 
Wea r can affect t he apex of the cusps, b u t does 
n o t form clearly defined facets. T h e c rown is dis
t inct ly separated from the root by a constr ic t ion, 
part icularly well marked on the anter ior a n d the 
poster ior sides of the tee th ( M N H P S N P 3 4 2 W , 
M N H P S N P 4 4 3 W , M N H P S N P 4 5 1 W ) . T h e 
roo t is no t preserved in the premolar i form teeth 
discovered in Saint-Nicolas-de-Pot t . 

D I S C U S S I O N 

P r e m o l a r i f o r m t ee th of fo rm 1 appear , at first 
sight, morphomet r i ca l ly he terogeneous : the small 
crowns seem propor t iona l ly m u c h lower t h a n the 
taller ones . Figure 22 shows the relative g rowth 
of the length (in Ln) a n d the he ight (in Ln) of 
the crown in the premolar i form teeth discovered 
in Saint-Nicolas-de-Port . T h e coefficient of cor
relation calculated for the teeth of form 1 is asto
n i s h i n g l y h i g h : r = 0 . 9 8 5 . T h e a l l o m e t r y 
coefficient b , ca lcu la ted a c c o r d i n g to Teissier's 
(1948) formula, is 1.21. T h e apparen t m o r p h o -
metr ical he te rogenei ty of these tee th can there
fore be easily explained by the positive a l lometry 
be tween the length and the he ight of the crown: 
the height grows m o r e quickly than the length . 
Figure 2 3 shows tha t the length and the w i d t h of 

the c rown, in the premolar i form teeth of form 1, 
can be regarded as isometrical: b = 1.05; r = 0 .94 . 
In conclus ion , it can be assumed tha t the m o r -
p h o m e t r i c a l var iabi l i ty obse rved in these t ee th 
reflects ontogenet ica l differences a n d / o r the posi
t ion in t he jaw, instead of t a x o n o m i c he teroge
neity. 

Fo rm 2 
(Figs 19C , D , 21A-C) 

MATERIAL EXAMINED. — Specimens discovered in 
Saint-Nicolas-de-Port: IRSNB R169, M N H P SNP 
95L, M N H P SNP12W, M N H P SNP85W. 

D E S C R I P T I O N 

T h e premolar i form teeth g rouped in form 2 dif
fer from the o the r forms by a second small acces
s o r y c u s p , pos t e r io r ly . It is ve ry r e d u c e d a n d 
reaches only the quar te r of the he ight of the first 
accessory cusp. T h e p ropor t ions of the c rown are 
similar to those observed in t he p remola r i fo rm 
teeth of form 1 (see Table 8, Figs 2 2 , 2 3 ) . T h e 
a s y m m e t r y b e t w e e n the l ingua l a n d the labial 
sides of the m a i n cusp is less ma rked than in the 
premolar i form teeth of form 1. In anter ior view, 
the m a i n cusp is slightly curved towards the l in
gual side of the too th . H a h n et al. (1994) descri
be a well defined wear facet o n the labial side of 
M N H P S N P 1 2 W : this is therefore a lower p re 
m o l a r i f o r m t o o t h . T h e b a s e o f t h e a n t e r i o r 

D 

FIG. 2 1 . — Outline of cynodont premolariform tee th , from the Late Tr iass ic of Sain t -Nicolas-de-Por t . A, MNHP S N P 8 5 W (form 2); 
B, IRSNB R 1 6 9 (form 2 ) ; C , MNHP S N P 9 5 L (form 2); D, IRSNB R1471 (form 4); E, MNHP S N P 4 8 4 W (form 6); F, IRSNB 2 8 1 1 4 / 8 7 7 
(form 5); G, IRSNB R 1 7 0 (form 3). S c a l e bar : 1 m m . 
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border of the m a i n cusp is very sharp in I R S N B 
R 1 6 9 . In M N H P S N P 8 5 W , a small swelling o n 
the base of t he an te r io r edge of the m a i n cusp 
can tentatively be in terpre ted as the rough shape 
of an an t e r i o r accessory cusp . T h e base of the 
c r o w n is clear ly s e p a r a t e d f rom t h e r o o t by a 
c o n s t r i c t i o n , as in t h e p r e m o l a r i f o r m t ee th o f 
form 1. T h e root is no t preserved in the k n o w n 
material . 

D I S C U S S I O N 

H a h n etal. (1994) refer S N P 1 2 W to Tricuspes 
sigogneauae. T h i s ident i f icat ion is ma in ly based 
on the posi t ion of the second accessory cusp, o n 
the poster ior wall of the c rown . Nevertheless it 
seems t h a t , in t h e p r e s e n t case, th is c h a r a c t e r 
main ly reflects the low deve lopmen t of this cusp. 
T h u s , because of the i m p o r t a n t diversity of the 
c y n o d o n t fauna from Saint-Nicolas-de-Port , this 
identif ication is doubtfu l , in the absence of jaw 
f ragments assoc ia t ing b o t h p r e m o l a r i f o r m a n d 
molar i form teeth (see below). 
T h e morphologica l differences observed be tween 
the p remola r i fo rm teeth of form 1 a n d form 2 
can perhaps be interpre ted as differences of posi
t i o n in t he t o o t h row: p r e m o l a r i f o r m t ee th o f 
form 1 shou ld be set in a m o r e anter ior pos i t ion 
t h a n premolar i form teeth of form 2. 

Form 3 
(Figs 19E, F, 2 1 G ) 

M A T E R I A L EXAMINED. — Specimen discovered in 
Saint-Nicolas-de-Port: IRSNB R170. 

D E S C R I P T I O N 

I R S N B R 1 7 0 is character ized by its very h igh , 
slender a n d canin i form crown: the ratio " length/ 
he ight" of the c rown is 0 .57 (see Fig. 22) . O n the 
o t h e r h a n d , t h e r a t i o " l e n g t h / w i d t h " o f t h e 
crown, wh ich is 2 . 1 5 , has a usual value, as in the 
p r e m o l a r i f o r m tee th of fo rm 1 or 2 . B o t h t h e 
labial a n d the lingual sides of the ma in cusp are 
nearly symmetr ical ly convex. T h e ma in cusp has, 
in lateral view, a t r iangular ou t l ine and is curved 
backwards . Its apex is slightly b lun t . Its poster ior 
edge is very sha rp . Its an t e r i o r b o r d e r forms a 
f la t tened edge , o n its w h o l e he igh t . A l o n g t h e 
anter ior border of its l ingual side, it bears a long, 
elliptical a n d flatten wear facet. If the or ien ta t ion 
p roposed for this t o o t h is correct , it is thus an 
u p p e r p r e m o l a r i f o r m . T h e pos t e r i o r accessory 
cusp is t i ny : it is o n l y r e p r e s e n t e d by a smal l 
swelling at the base of the poster ior border of the 
ma in cusp. T h e root is no t preserved. 

D I S C U S S I O N 

T h e v e r y s l e n d e r a s p e c t o f t h e c r o w n ( see 
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FIG. 22 . — Dispers ion d i ag ram (length/height) of t he cynodon t premolariform tee th . 
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Fig. 22) a n d t h e t i ny pos t e r i o r accessory cusp 
dis t inguish I R S N B R 1 7 0 from the o the r p r e m o -
la r i fo rm t e e t h d i scovered in S a i n t - N i c o l a s - d e -
P o r t . T h e s e d i f f e r ences c o u l d ref lec t a m o r e 
an te r io r pos i t ion of this spec imen in t he t o o t h 
row of the an imal . Nevertheless the presence of a 
well ma rked wear facet, no t observed in the pre-
molar i form teeth of forms 1 a n d 2 , indicates tha t 
this t oo th p robab ly belongs to ano the r taxon. 

side. If the or ien ta t ion proposed for this t oo th is 
correct, I R S N B R 1 7 1 is thus a lower premolar i -
fo rm. Bo th t he an te r io r a n d pos te r ior edges of 
the m a i n cusp are n o t very sharp . T h e poster ior 
accessory cusp, weakly developed a n d very roun 
d e d , r eaches t h e q u a r t e r o f t h e h e i g h t o f t h e 
m a i n c u s p . A t t h e j u n c t i o n b e t w e e n t h e t w o 
cusps, the labial side of the c rown bears a small 
d imple . T h e root is no t preserved. 

Fo rm 4 
(Figs 191, J, 2 I D ) 

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

D E S C R I P T I O N 

C o n t r a r y t o I R S N B R 1 7 0 , t h i s t o o t h is ve ry 
stocky: the rat io " length /he igh t" of the c rown is 
1.18. T h e r a t i o " l e n g t h / w i d t h " o f t h e c r o w n , 
wh ich is 1.14, is usual, as in the o the r forms of 
p r e m o l a r i f o r m tee th prev ious ly descr ibed . T h e 
labial a n d l ingual sides o f t h e c r o w n are q u i t e 
asymmetr ical : the labial side is very convex ante-
ro-posteriorly a n d the l ingual one , straight. T h e 
m a i n cusp is low, s tocky a n d t r iangular in ou t 
line. Its apex is r o u n d e d a n d bears a small ellipti
cal wear facet, showing the den t ine , o n its labial 

D I S C U S S I O N 

Figure 2 2 shows tha t this t o o t h is m o r p h o m e t r i -
cal ly d i f fe ren t f r o m t h e o t h e r p r e m o l a r i f o r m 
teeth discovered in Saint -Nicolas-de-Por t (except 
M N H P S N P 4 8 4 W ) because of its low a n d sto
cky crown. T h e very r o u n d e d apex of the cusps is 
an unusua l feature, too . 

F o r m 5 
(Fig. 2 I F ) 

MATERIAL EXAMINED. — Specimen discovered in 
Saint-Nicolas-de-Port: IRSNB 28114/877. 

D E S C R I P T I O N 

T h i s f ragmentary dental c rown is very small a n d 
ex t remely th in : t h e ra t io " l e n g t h / w i d t h " of t he 
c r o w n is 4 . 1 7 . T h e m a i n c u s p h a s , in l a te ra l 
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FIG. 2 3 . — Dispersion d i ag ram (length/width) of t he cynodon t premolariform tee th . 
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view, a t r iangular out l ine a n d is ra ther e longated 
antero-posteriorly. Its apex is very sharp a n d b o t h 
its a n t e r i o r a n d p o s t e r i o r edges are e x t r e m e l y 
sharp , t oo . T h e an te r io r edge is sl ightly longer 
than the poster ior one and , therefore, t he m a i n 
cusp s lopes s l igh t ly b a c k w a r d s . T h e p o s t e r i o r 
accessory cusp is t r iangular a n d very sharp, too . 
It reaches the half of the he ight of the m a i n cusp. 
T h e base of t he crown is b roken , bu t seems par
ticularly high. 

D I S C U S S I O N 

I R S N B 2 8 1 1 4 / 8 7 7 differs f rom the o t h e r p re -
molar i form teeth discovered in Saint-Nicolas-de-
Port because of its extremely na r row crown (see 
Fig. 23) and its very sharp edges. 

Fo rm 6 
(Figs 19G, H , 2 I E ) 

MATERIAL EXAMINED. — Specimen discovered in 
Saint-Nicolas-de-Port: M N H P SNP484W. 

D E S C R I P T I O N 

M N H P S N P 4 8 4 W is charac ter ized by its p r o 
p o r t i o n a l l y l o n g , l ow a n d n a r r o w c r o w n : t h e 
ratio " l eng th /wid th" of the c rown is 3 .83 and the 
rat io " l e n g t h / h e i g h t " of t h e c rown , 1.27. B o t h 
the labial a n d the l ingual sides of the c rown are 
s y m m e t r i c a l l y a n t e r o - p o s t e r i o r l y c o n v e x . T h e 
edge is sharp o n the whole length of the c rown. 
T h e m a i n cusp is shor t , n o t very h igh a n d tr ian
gular in out l ine . Bo th its anter ior a n d poster ior 
c u t t i n g edges are s l i gh t l y c o n v e x . Its a p e x is 
ra ther r o u n d e d . T h e poster ior accessory cusp is 
qui te low and r o u n d e d , b u t very e longated ante
ro-posteriorly. At the base of the anter ior edge of 
t he c r o w n , an el l ipt ical flattened surface, s h o 
w i n g the den t ine , p robably represents a contac t 
facet w i t h t h e a n t e r i o r ad j acen t c r o w n in t h e 
t oo th row. T h e base of the c rown seems constr ic
ted. 

D I S C U S S I O N 

M N H P S N P 4 8 4 W is clearly different f rom the 
o the r p r emola r i fo rm tee th discovered in Sain t -
Nico las -de-Por t : the p r o p o r t i o n s of t he crowns 
are unusua l (see Figs 2 2 , 2 3 ) , t he m a i n cusp is 
very shor t a n d low, the accessory cusp is p ropor -

t iona l ly very l o n g a n d the c o n t a c t area, at t he 
base of the c rown, is no t present in the o ther spe
c i m e n s . C o n s e q u e n t l y , it p r o b a b l y b e l o n g s to 
ano the r taxon. 

A F F I N I T I E S O F P R E M O L A R I F O R M T E E T H 

F R O M S A I N T - N I C O L A S - D E - P O R T 

Premolar i form tee th similar to those discovered 
in Saint -Nicolas-de-Por t have been described in 
pr imi t ive pterosaurs , Triassic cynodon t s a n d early 
m a m m a l s . 

Pterosaurs 
Tee th s imi la r t o p r e m o l a r i f o r m s d i scovered in 
Saint-Nicolas-de-Port are described in the p te ro 
saur Eudimorphodon ranzii (Wi ld 1978) . T h e s e 
are formed by a m a i n cusp slightly curved back
w a r d s , w i t h a s h a r p - p o i n t e d apex a n d a ve ry 
sha rp edge , a n d by a small pos te r io r accessory 
cusp. Never theless , t he ename l bears n u m e r o u s 
l o n g i t u d i n a l r idges a n d the c r o w n is less c o m 
pressed labio-lingually. "Premolar i form" teeth of 
Eudimorphodon a r e p r e s e r v e d i n t h e U p p e r 
Triassic of Saint-Nicolas-de-Port , too (Godefroi t 
& Cuny , in prep.) . 

Cynodonts 
T h e general pa t t e rn of premolar i form teeth dis
covered in Saint-Nicolas-de-Port can be observed 
in several groups of Triassic cynodon t s . 
T h r i n a x o d o n t i d a e . I n Thrinaxodon liorhinus 
See ley , 1 8 9 5 , f r o m t h e E a r l y T r i a s s i c o f 
South Africa, the mos t anterior upper postcanines 
a r e c o m p r e s s e d l a b i o - l i n g u a l l y a n d b i 
cuspid, w i th an anterior ma in cusp and a posterior 
accessory cusp. Nevertheless, these always bear a 
well developed lingual c ingu lum (Battail 1991). 
Galesauridae. In Galesaurus O w e n , 1860 , from 
the Early Triassic of Sou th Africa, b o t h the upper 
and the lower pos tcanines are compressed labio-
l ingua l ly , b i c u s p i d , w i t h o u t d i s t i n c t a n t e r i o r 
accessory c u s p a n d w i t h o u t c u s p e d c i n g u l u m 
(Battail 1991) . Nevertheless, they differ from the 
premolar i form teeth from Saint -Nicolas-de-Por t 
in their m a i n cusps very curved backwards a n d 
in the i r pos ter ior accessory cusp p ropor t iona l ly 
higher. 

C y n o g n a t h i d a e . I n Cynognathus crateronotus 
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Seeley, 1895 , f rom the Early Triassic a n d Early 
M i d d l e Triassic of S o u t h Africa, the pos tcan ine 
tee th are always compressed labio-lingually, very 
sharp and devoid of c ingu lum. In the largest spe
c imens , t he m o s t an te r io r pos tcan ines are very 
s imilar to t he p remola r i fo rm tee th f rom Saint-
Nicolas-de-Por t , w i t h a h igh ma in cusp slightly 
curved backwards a n d a small poster ior accessory 
cusp. Nevertheless these tee th are clearly larger in 
Cynognathus. T h e j u v e n i l e s p e c i m e n s h a v e a 
m o r e c o m p l e x p o s t c a n i n e s t r u c t u r e ( B a t t a i l 
1991) . 

C h i n i q u o d o n t i d a e . Sectorial a n d bicuspid post 
c a n i n e t e e t h c a n b e o b s e r v e d in Probelesodon 
lewisi Romer, 1969 and Probainognathus jenseni 
R o m e r , 1 9 7 0 , f r o m t h e M i d d l e T r i a s s i c o f 
Argent ina . In Probainognathus, the m a i n cusp is 
very low a n d n o t very developed and, moreover, 
t he edge of the c rown is s inuous , w i t h o u t well 
def ined accessory cusp. T h e pos tcanine teeth of 
Probelesodon are typically bicuspid: only the mos t 
pos te r ior pos tcan ines possess an an te r io r acces
sory cusp. Nevertheless, the ma in cusp is always 
m o r e curved backwards t h a n in t he p remola r i 
form teeth from Saint-Nicolas-de-Port . 
Tritheledont idae . If b icuspid dental crowns are 
p r e s e n t in Pachygelenus monus W a t s o n , 1 9 1 3 , 
Tritheledon riconoi B r o o m , 1 9 1 2 a n d 
Diarthrognathus broomi C r o m p t o n , 1958 , f rom 
the Late Triassic of Sou th Africa, these tee th are 
never as strictly sectorial as in the premolar i form 
teeth from Saint-Nicolas-de-Port . 
D r o m a t h e r i i d a e . T h e p o s t c a n i n e t ee th o f t he 
D r o m a t h e r i i d a e a re a lways s t r i c t l y s e c t o r i a l , 
w i t h o u t developed c ingu lum a n d wi th a cu t t ing 
edge. In Dromatherium sylvestre E m m o n s , 1857 , 
from the Late Triassic of the Un i t ed States, some 
postcanines seem typically bicuspid: the poster ior 
accessoty cusp is e i the r smal ler t h a n t h e m a i n 
c u s p o t a l m o s t o f t h e s a m e size. T h e r o o t is 
always d o u b l e a n d , c o n t r a r y to t he p r e m o l a r i 
fo rm tee th discovered in Sa in t -Nico la s -de -Por t 
(at least in t he forms 1, 2 a n d 6 ) , t he re is n o 
cons t t ic t ion be tween the c rown and the root . It 
is interest ing to observe tha t , in Dromatherium, 
these "premolar i form" tee th are set m o r e pos te
r ior ly t h a n the t r i cusp id t ee th . P remola r i fo rms 
are no t recorded in o ther species, only k n o w n by 
very f ragmentary material or by isolated teeth. As 

expla ined above, t he p remola r i fo rm teeth a t t r i 
b u t e d t o Tricuspes sigogneauae b y H a h n et al. 
( 1 9 9 4 ) a re h e r e m o r e c a u t i o u s l y r e f e r r e d t o 
C y n o d o n t i a indet . 

Early mammals 
M o r g a n u c o d o n t i d a e . ( R h a e t i a n a n d E a r l y 
Liassic of W e s t e r n E u r o p e , G r o e n l a n d , C h i n a 
a n d S o u t h A f r i c a ) . M o r g a n u c o d o n t i d a e a re 
represented in Saint -Nicolas-de-Por t by isolated 
mola r s of Brachyzostrodon coupatezi S igogneau-
Russell, 1983 a n d Brachyzostrodon maior H a h n , 
Sigogneau-Russell et Godefroi t , 1 9 9 1 . O t h e r taxa 
are also present bu t have no t been described yet. 
In t he M o r g a n u c o d o n t i d a e , t he p r emola r i fo rm 
teeth present a similar s t ruc ture as those discove
red in Saint-Nicolas-de-Port . 
In Morganucodon Ki ihne , 1949 the premolars are 
fo rmed by t w o cusps, as in the p remola r i fo rms 
discovered in Sa in t -N ico la s -de -Por t . N e v e r t h e 
less, the crown is less na r row labio-lingually a n d 
the anter ior side is r o u n d e d a n d somet imes even 
b u l b o u s . T h e m a i n c u s p is m o r e e l o n g a t e d 
a n t e r o - p o s t e r i o r l y . A w e a k c i n g u l u m s e e m s 
always present . T h e root is doub le (Mills 1 9 7 1 ; 
Kermack et al. 1 9 7 3 ; pets . obs.) . 
In Megazostrodon rudnerae C r o m p t o n et Jenkins , 
1968 , p m 2 and P M 4 are bicuspid a n d they seem 
devo id of c i n g u l u m . Never the less , they clearly 
differ f rom p r e m o l a r i f o r m t e e t h d i scovered in 
Sa in t -Nicolas-de-Por t by their m o r e s tocky a n d 
b u l b o u s a p p e a r a n c e ( s ee C r o m p t o n 1 9 7 4 , 
figs 4-6) . 

In Erythrotherium parringtoni C r o m p t o n , 1964 , 
p m 2 a n d p m 3 resemble the premolar i form teeth 
f rom S a i n t - N i c o l a s - d e - P o t t in b e i n g b i c u s p i d 
a n d a p p a r e n t l y d e v o i d o f c i n g u l u m . 
Never the less , as in t he o the r M o r g a n u c o d o n t i 
dae, these teeth look less sectorial a n d m o r e bul 
bous . 
K u e h n e o t h e r i i d a e . (Rhae t i an a n d Early liassic 
o f W e s t e r n E u r o p e , G r o e n l a n d a n d I n d i a ) . 
T h e r i a are represented, in Saint-Nicolas-de-Port , 
b y t h e W o u t e r s i i d a e Woutersia S i g o g n e a u -
R u s s e l l , 1 9 8 3 a n d b y o t h e r u n d e s c r i b e d 
K u e h n e o t h e r i i d a e . Premolars are k n o w n in t he 
K u e h n e o t h e r i i d a e Kuehneotherium praecursoris 
Kermack, Kermack et Musset t , 1968 . T h e y differ 
f r o m t h e p t e m o l a t i f o t m t e e t h d i s c o v e r e d in 
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Sa in t -N ico l a s -de -Po r t by the i r m o r e e longa t ed 
a n d m o r e curved m a i n cusp a n d also by the fre
q u e n t presence of a small anter ior accessory cusp 
and of cingular e lements . 

C O N C L U S I O N S 

From the preceding compar i sons , it appears that 
t h e p r e m o l a r i f o r m t e e t h d i s c o v e r e d in S a i n t -
Nico las -de-Por t have evident affinities w i t h the 
cynodon t s . In the o ther g roups of reptiles, only 
the p terosaur Eudimorpbodon has dental crowns 
wi th a similar s t ructure , b u t w i t h n u m e r o u s a n d 
well m a r k e d e n a m e l r idges. In t he early m a m 
mals M o r g a n u c o d o n t i d a e a n d Kuehneother i idae , 
the c rowns o f t h e p remola r s are m o r e b u l b o u s 
and usually possess cingular e lements . 
T h e premolar i form teeth from Saint-Nicolas-de-
Port d o no t show clear diagnostical characters allo
wing their strict identification at the family level. 
T h e a t t r ibut ion of several premolariform teeth to 
t h e species Tricuspes sigogneauae, p r o p o s e d by 
H a h n et al. (1994) , is here regarded as doubtful . 
T h e absence of preserved root is particularly deter
minan t . T h e morphological and morphometr ica l 
variability of the crown permits the dist inction of 
six "forms". Th i s heterogenei ty p robab ly reflects 
the presence of several taxa in this material . If dro-
matheri ids had al ternat ing (and cont inuous) repla
c e m e n t s l ike in Therioberpeton, it can n o t be 
excluded tha t p remola r i fo rm tee th represent , in 
fact, r ep laced d e c i d u o u s t ee th , w h i c h m u s t be 
numerous in the fossil sample. 

G O M P H O D O N T C Y N O D O N T S 

Family T R A V E R S O D O N T I D A E von H u e n e , 1936 

PRELIMINARY REMARKS 

H o p s o n ( 1 9 8 4 , 1 9 8 5 ) t h i n k s t h a t t h e 
Traversodont idae represent a paraphylet ic g roup : 
h e b e l i e v e s t h a t t h e a n c e s t r y o f t h e f a m i l y 
T r i t y l o d o n t i d a e lies w i t h i n i t . T h e r e f o r e , t h e 
Traversodont idae are n o t strictly m o n o p h y l e t i c , 
bu t ra ther represent a grade g roup . O n the o ther 
h a n d , Bat ta i l ( 1 9 9 1 ) recogn izes t h e Trave r so 
d o n t i d a e as a m o n o p h y l e t i c g r o u p : the Tri tylo
d o n t i d a e s h o u l d f o r m t h e s i s t e r - g r o u p o f t h e 
Traversodont idae. 

It is in teres t ing to no t e tha t the Traversodont i 
dae, k n o w n by comple te skull material , are relati
v e l y s m a l l f o r m s i n t h e l a t e E a r l y T r i a s s i c 
(Pascualgnathus, Andescynodon...), med ium-s i zed 
forms in the early M i d d l e Triassic {Scalenodon, 
Massetognathus...) a n d large to very large forms in 
t h e la te M i d d l e Triassic a n d in t h e ear ly La te 
T r i a s s i c {Exaeretodon, Ischignathus, Scaleno-
dontoides...). It is therefore ra the r surpr i s ing to 
find, in deposits da ted from the very e n d of the 
Triassic, t iny tee th w h i c h , o n t he basis of their 
s t ructure , seem to be a t t r ibutable to t raversodon-
t ids . It c a n n o t be exc luded , however , t h a t t h e 
t axonomic posi t ion of these forms m i g h t be ree
valuated, s h o u l d m o r e comple t e mater ia l reveal 
ma jo r a n a t o m i c a l differences w i t h t h e typica l , 
well k n o w n Traversodont idae. 

G e n u s Maubeugia n .g . 

TYPE SPECIES. — Maubeugia lotharingica n.sp. 

D E R I V A T I O N O M I N I S . — Dedicaced to D r . P.-L. 
Maubeuge, for his contribution to the knowledge of 
the geology and palaeontology of the Lorraine area 
and for his active participation in the exploration of 
the quarry of Saint-Nicolas-de-Port. 

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

D I S C U S S I O N 

See below. 

Maubeugia lotharingica n .sp . 
(Figs 2 4 , 25) 

HOLOTYPE. — IRSNB R172, a left upper postcanine, 
with its root nearly completely preserved. 

D E R I V A T I O N O M I N I S . — lotharingicus, -a, -urn 
(lat.) = from Lorraine (north-eastern France). 

L O C U S TYPICUS. — 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 only one 
upper postcanine tooth, with the following characters: 
crown very small (width = 0.80 mm) with an ovoid 
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outline in occlusal view (ratio "length/width" of the 
crown = 0.80); labial side longer, but less convex than 
the lingual side. Main labial cusp somewhat higher 
than the lingual one. Transverse ridge set behind the 
middle of the crown, but not merged with the poste
rior cingulum; anterior basin consequently larger than 
the posterior basin. Well developed central cusp on 
the transverse ridge, close to the labial main cusp and 
separated from the 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. 

D E S C R I P T I O N 

Orientation 
T h e or ientat ion of I R S N B R 1 7 2 proposed here is 
m a i n l y b a s e d o n c o m p a r i s o n s w i t h t h e u p p e r 
p o s t c a n i n e s o f Scalenodon charigi C r o m p t o n , 
1972 and Boreogomphodon jeffersoni Sues et Olsen, 
1990 , wh ich closely resemble this t oo th . In the 
Traversodontidae, the upper postcanines are clear
ly w i d e r ( l a b i o - l i n g u a l l y ) t h a n l o n g ( m e s i o -
distal ly) . As in advanced Trave r sodon t idae , the 
transverse ridge of I R S N B R 1 7 2 is set beh ind the 
m i d d l e o f t h e t o o t h a n d t h e a n t e r i o r ba s in is 
therefore better developed than the posterior one . 
T h e buccal side is longer and less convex than the 
l ingual s ide. A tall accessory cusp is set o n the 
antero-labial margin of the crown. T h u s , I R S N B 
R 1 7 2 is a left upper postcanine. 

Measurements 
Leng th of t he c rown (= m a x i m u m mesio-dis ta l 
d i a m e t e r ) = 0 . 6 5 m m ; w i d t h o f t h e c r o w n 
(= m a x i m u m labio-lingual diameter) = 0 .80 m m . 

Crown 
In occlusal view, the c rown is subovoid in ou t 
line, wider t h a n long ( the ratio " l eng th /wid th" of 
t he c rown = 0 .81 ) . T h e labial border is longer, 
bu t less convex t h a n the l ingual one ; the anter ior 
b o r d e r is m o r e convex t h a n the pos t e r io r o n e . 
T h r e e cusps are a r r anged to fo rm a t ransverse 
row. T h e l ingual cusp seems the widest a n d the 
centra l cusp is by far t he smallest . T h e cent ra l 
cusp is closer to the labial cusp. T h e three m a i n 
c u s p s are c o n n e c t e d t o g e t h e r by a t r a n s v e r s e 
r idge. T h i s r idge is set in a pos te r io r pos i t i on , 
b e h i n d t h e m i d d l e o f t h e c r o w n . A very large 
accessory cusp, nearly as wide as the labial cusp, 

is set o n the antero-labial marg in of the crown. 
T h e edges of b o t h t he m a i n a n d the accessory 
labial cusps form a con t inuous ridge, parallel to 
the labial side of the c rown. Very low ridges, res
pectively parallel to the an ter ior a n d the pos te 
rior marg ins of the crown, connec t , o n o n e h a n d , 
the accessory labial to the l ingual cusps and , o n 
t he o t h e r h a n d , t h e m a i n labial t o t he l ingua l 
cusps. A wide anter ior basin is s u r r o u n d e d by the 
l ingual side of t he accessory labial cusp, by the 
an te ro - l ingua l s ide of t he m a i n labial cusp , by 
the anter ior side of the central cusp a n d by the 
antero-labial side of t he l ingual cusp. A smaller 
a n d less well defined poster ior basin occupies a 
c o r r e s p o n d i n g p o s i t i o n b e h i n d t h e t r ansve r se 
ridge: it is s u r r o u n d e d by the postero- l ingual side 
of the ma in labial cusp, by t he poster ior side of 
the central cusp a n d by the postero-labial side of 
the l ingual cusp. 

In labial view, the m a i n a n d the accessory labial 
cusps are separated from each o the r by a shallow 
i n d e n t a t i o n . T h e accessory c u s p is s o m e w h a t 
lower t h a n the m a i n one . T h e i r apices are very 
r o u n d e d . At the level of their junc t ion , the an te
rior side of the c rown forms a very small basin. 
T h e c rown is separated from the root by a well 
marked, const r ic t ion. 

In l i ngua l view, t h e l i ngua l c u s p seems lower 
than the m a i n labial cusp, a n d its apex seems less 
r o u n d e d . At the base of the c rown, a small, ellip
tical a n d deep depression can be observed. T h i s 
is p robably d u e to p o s t - m o r t e m dis tor t ion of the 
spec imen. 
In anter ior view, the c rown has a be l l -mou thed 
out l ine . Bo th labial a n d l ingual sides are convex 
d o r s o - v e n t r a l l y ; t h e l i n g u a l wa l l is s o m e w h a t 
more convex t h a n the labial one . T h e m a i n labial 
cusp is the highest . It is connec ted to t he central 
cusp b y a p r o m i n e n t r idge w i t h a n t e r i o r wal l 
n e a r l y ve r t i ca l . T h e c e n t r a l c u s p is s e p a r a t e d 
from the l ingual cusp by a ra ther deep inden ta 
t i on . T h e t ransverse r idge passes o n t he labial 
side of the l ingual cusp. T h e crest connec t ing the 
accessory labial cusp t o t he l ingual cusp ("ante
r i o r c i n g u l u m " ) is q u i t e l o w a n d f o r m s t i n y 
u n d u l a t i o n s . T h e c o n s t r i c t i o n b e t w e e n t h e 
crown a n d the root is very clearly marked . 
In poster ior view, the poster ior wall of the por
t ion of the transverse ridge connec t ing the labial 
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a n d t h e cen t r a l cusps is less ver t ica l t h a n the 
a n t e r i o r wal l . T h e r idge c o n n e c t i n g t h e m a i n 
labial a n d t h e l ingua l cusps ("poster ior c i n g u -
lum") is very low a n d no t very developed. 

Root 
T h e t ip of the root is b roken . C o m p l e t e , the root 
was p r o b a b l y m u c h h ighe r t h a n t h e c rown . In 
l i ngua l view, it is s u b r e c t a n g u l a r in s h a p e : its 
anter ior a n d poster ior sides are straight a n d near
ly paral lel . In an t e r i o r view, t he roo t is gen t ly 
taper ing to the t ip . T h e poster ior border is more 
obl ique than the anter ior one . 

D I S C U S S I O N 

T h e m o r p h o l o g y of the upper postcanines is very 
variable in the Traversodont idae: therefore, they 
are ve ry useful to es tabl ish t h e p h y l o g e n e t i c a l 
re lat ionships of t he different genera w i th in this 

family (Battail 1989) . T h u s , it is in te res t ing to 
c o m p a r e I R S N B R 1 7 2 w i t h t h e u p p e r p o s t -
canines in current ly k n o w n traversodonts . 

Pascualgnathus Bonapar te , 1966 
Andescynodon Bonapar te , 1969 
Rusconiodon Bonapar te , 1970 
(Lower Triassic of Argent ina) 
T h e uppe r postcanines of these small and p r imi 
tive Traversodont idae share several p les iomorphic 
charac te rs (Bat ta i l 1 9 8 9 ) . C o n t r a r y t o I R S N B 
R 1 7 2 , the transverse ridge connec t ing the labial 
a n d t h e l i ngua l cusps is set an te r io r ly , in t h e 
anter ior par t of the c rown. T h e poster ior basin is 
consequent ly larger t h a n the anter ior one . T h e r e 
is n o trace of central cusp. A n accessory cusp is 
present , posteriorly to the ma in labial cusp. Bo th 
the an te r io r a n d the pos te r io r c ingu la are well 
developed. 

FIG. 2 4 . — IRSNB R 1 7 2 , left uppe r p o s t c a n i n e of Maubeugia lotharingica, from t h e Late Tr iass ic of Sa in t -Nicolas-de-Por t . A, s t e r e o -
p h o t o g r a p h s ; B, occlusal view; C, labial view; D, lingual view; E, anterior view; F, poster ior view. S c a l e bar: 1 mm. 
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Scalenodon C r o m p t o n , 1955 
( M i d d l e T r i a s s i c o f T a n z a n i a , Z a m b i a a n d ? 
Russia) 
T h e dif ferent species in t h e g e n u s Scalenodon 
(sensu Ba t t a i l 1 9 9 1 ) differ m a i n l y f r o m e a c h 
o the r in the s t ruc ture of their pos tcan ine teeth . 
T h e differences observed in the Tanzan ian spe
c i e s a r e s u m m a r i z e d b y C r o m p t o n ( 1 9 7 2 , 
table 1). T h e transverse ridge is always set poste
riorly, b e h i n d the m i d d l e of t he c rown, like in 
I R S N B R 1 7 2 . T h e a n t e r i o r bas in is t he t e fo r e 
m u c h larger than the poster ior basin. In several 
species, the transverse ridge, qu i te posteriorly set, 
merges wi th the poster ior c ingu lum a n d the pos
t e r i o r b a s i n is c o n s e q u e n t l y l o s t . E x c e p t in 
Scalenodon charigi C r o m p t o n , 1972 , t he t r ans 
verse r i dge s u p p o r t s a wel l d e v e l o p e d c e n t r a l 
c u s p . T h e a n t e r i o r a n d p o s t e r i o r c i n g u l a a r e 

m o r e or less developed in the different species of 
Scalenodon. Ante ro- lab ia l a n d / o r an te to - l ingua l 
accessory cusps are occas iona l l y p r e s e n t . T h e 
u p p e r p o s t c a n i n e s o f Scalenodon differ f r o m 
I R S N B R 1 7 2 in severa l d e t a i l s . T h e c r o w n , 
m u c h larger, is always propor t iona l ly wider. T h e 
labial side is usually m o r e convex t h a n the l in
gual one . T h e central cusp is set m o r e lingually: 
it is connec t ed to the l ingual cusp by a p r o m i 
nen t ridge a n d separated from the labial cusp by 
a deep e m b a y m e n t . 

Massetognathus Romer , 1967 
(Middle Triassic of Argent ina) 
In Massetognathus, the transverse ridge is set qui te 
posteriorly and merges wi th the posterior cingu
lum; it suppor ts a central cusp, close to the lin
gual cusp . T h e pos te r io r basin is c o n s e q u e n t l y 

FIG. 2 5 . — IRSNB R172 , left u p p e r p o s t c a n i n e of Maubeugia lotharingica, from the Late Tr iass ic of Sain t -Nicolas-de-Por t . A, occ lusa l 
view; B, labial view; C, lingual view; D, anterior view; E, poster ior view, ab , anterior bas in ; al, antero-labial c u s p ; c, central c u s p ; 
L, lingual c u s p ; ml, main labial c u s p ; pb , poster ior bas in ; tr, t r a n s v e r s e ridge. S c a l e bar : 1 m m . 
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lost, b u t t he an te r io r basin is enlarged. A large 
accessory cusp is set anter ior ly a n d slightly l in-
gually to the labial ma in cusp. T h e lingual wall of 
the crown looks therefore obl ique. T h e labial side 
of the crown is very convex antero-posteriorly. 

Traversodon von H u e n e , 1936 
(Upper Triassic of Brazil) 
In this large Traversodont idae , the upper postca-
n i n e s are p r o p o r t i o n a l l y m u c h w i d e r t h a n in 
I R S N B 2 8 1 1 4 / 1 1 3 . T h e transverse ridge connec
t ing the labial a n d the l ingual cusps is set b e h i n d 
the midd le of the crown a n d the anter ior basin is 
s o m e w h a t l a r g e r t h a n t h e p o s t e r i o r o n e . 
C o n t r a r y to I R S N B 2 8 1 1 4 / 1 1 3 , t he l ingual cusp 
is m u c h higher than the labial one a n d there is 
ne i ther central cusp nor accessory cusp. 

Gomphodontosuchus von H u e n e , 1928 
(Uppe r Triassic of Brazil) 
In this genus, the transverse r idge connec t ing the 
l ingual and the labial m a i n cusps forms the pos
terior wall of the c rown a n d is devoid of central 
cusp. A labial a n d a l ingual accessory cusps are 
set o n t h e a n t e r i o r m a r g i n o f t h e c r o w n a n d 
connec ted to the co r respond ing m a i n cusp by a 
low ridge. T h e labial cusps are clearly set more 
an t e r i o r l y t h a n t h e l ingua l ones . T h e a n t e r i o r 
basin s u r r o u n d e d by these four cusps is par t icu
larly enlarged, bu t no t very deep. 

Exaeretodon Cabrera , 1943 
(Uppe r Triassic of Argent ina , Brazil and India) 
hchignathus Bonapar te , 1963 
(Upper Triassic of Argent ina) 
T h e u p p e r pos tcan ines of these large Traverso
don t idae are formed by two ma in cusps connec 
ted by a low poster ior transverse ridge, concave 
posteriorly a n d obl ique . T h e ma in labial cusp is 
set m u c h more anter ior ly t h a n the ma in l ingual 
cusp. A n accessory lingual cusp is set in front of 
the m a i n l ingual cusp. A n accessory labial cusp 
f o r m s an a n t e r i o r l obe a c c o m m o d a t e d in t h e 
p o s t e r i o r c o n c a v i t y o f t h e a n t e r i o r a d j a c e n t 
too th . Therefore , the c rown of the upper postca
nines has, in occlusal view, a characteristic geni
culate ou t l ine . A n accessory pos te r ior cusp can 
occas ional ly be deve loped . T h e cent ra l cusp is 
apparent ly absent . T h e anter ior basin is more or 

less enlarged in the different species. 

Arctotraversodon Sues, H o p s o n rfShubin, 1992 
(Upper Triassic of Canada ) 
T h e u p p e r p o s t c a n i n e s of th i s large Trave r so 
d o n t i d a e are v e r y l a rge a n d ve ry c o m p r e s s e d 
mesio-distal ly. T h e t ransverse r idge c o n n e c t i n g 
the labial and the l ingual cusps forms the poste
rior wall of the c rown a n d suppor t s a p r o m i n e n t 
central cusp. It is close to t he l ingual cusp a n d 
separated from the labial cusp by a deep embay-
m e n t . T h e r e is n o anter ior accessory cusp. T h e 
anter ior c ingu lum is well developed. 

Microscalenodon H a h n , Lepage et Wbuters , 1988 
(Upper Triassic of Belgium) 
T h e uppe r postcanines of Microscalenodon are, as 
I R S N B R 1 7 2 , v e r y sma l l . T h e c r o w n is v e r y 
compressed mesio-distally and its m o r p h o l o g y is 
q u i t e s imp le : a large l ingua l cusp a n d a smal l 
labial cusp are c o n n e c t e d by a t ransverse r idge 
forming the poster ior wall of the crown, w i t h o u t 
central cusp, accessory cusp a n d anter ior c ingu
lum. 

Boreogomphodon Sues r?f Olsen , 1990 
(Upper Triassic of the USA) 
T h e u p p e r p o s t c a n i n e s o f t h i s g e n u s c lose ly 
resemble I R S N B R 1 7 2 . T h e y are very small, less 
than 5 m m wide . T h e labial side is longer a n d 
less convex t h a n the lingual one . T h e transverse 
ridge, set beh ind the midd le of the crown, sup 
p o r t s a we l l d e v e l o p e d c e n t r a l c u s p . A la rge 
antero-labial accessory cusp is c o n n e c t e d to the 
ma in labial cusp by a p r o m i n e n t ridge. T h e ante
rior r idge ("anterior c ingulum") c o n n e c t i n g the 
accessory labial cusp to the l ingual cusp is very 
low a n d p o o r l y d e v e l o p e d . N e v e r t h e l e s s , t h e y 
differ in several details. T h e c rown is p ropor t i o 
nally wide r in Boreogomphodon. T h e transverse 
r idge is set m o r e pos te r io r ly a n d the pos te r io r 
basin is c o n s e q u e n t l y lost . T h e cen t ra l cusp is 
close to the l ingual cusp and separated from the 
labial cusp by a deep e m b a y m e n t . 

From these detailed compar i sons wi th the uppe r 
p o s t c a n i n e s i n t h e d i f f e r e n t g e n e r a o f 
Traversodont idae , it appears tha t I R S N B R 1 7 2 
shows an original set of morphologica l characters 
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justifying its a t t r ibu t ion to a separate n e w genus: 
- T h e c rown is ovoid in occlusal view a n d no t 
very compressed mesio-distally. 
- T h e transverse r idge is set b e h i n d the midd le of 
the crown, b u t does no t par t ic ipate in the pos te
rior wall of the crown. T h e anter ior basin is lar
ger than the poster ior basin. 
- T h e transverse ridge suppor t s a well developed 
central cusp, close to the labial cusp a n d separa
ted from the l ingual cusp by a deep e m b a y m e n t . 
- T h e antero-labial accessory cusp is part icularly 
well developed a n d connec ted to the m a i n labial 
cusp by a p r o m i n e n t ridge. 
- T h e too th is very small. 

In t he s t ruc ture of its uppe r pos tcanines , Mau-
beugia m o r e closely resembles Scalenodon a n d 
Boreogomphodon t h a n any o the r taxon. Figure 26 
illustrates the possible phylogenet ic relat ionships 
be tween t h e different genera of T rave r sodon t i -
dae . A l t h o u g h d i scove ted in Late Triassic o u t 

c rops , Maubeugia looks , in t he s t ruc tu re of its 
u p p e r pos tcan ines , ra ther "pr imi t ive" . T h i s cla-
dog ram, modif ied from Battail (1989 , fig. 128) , 
only reflects the modif icat ions in the s t ruc ture of 
the upper postcanines and is, therefore, very res
trictive. A more definitive assessment of the phy-
logeny o f t he T r a v e r s o d o n t i d a e m u s t awai t an 
analysis of the whole skeleton in these g o m p h o -
d o n t cynodon t s . 

G e n u s Roseria n.g. 

TYPE SPECIES. — Rosieria delsatei n.sp. 

D E R I V A T I O N O M I N I S . — From the type local i ty 
Rosieres-aux-Salines. 

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

DISCUSSION 
See under Rosieria delsatei n.sp. 

Microscalenodon 
\ Exaeretodon 

Gomphodontosuchus \ Ischignathus 

Pascualgnathus 
Andescynodon 
Rusconiodon 

Arctotraversodon 

Massetognathus 

Boreogomphodon 

Scalenodon 

Maubeugia 

Rosieria 

Traversodon 

FIG. 2 6 . — Poss ib le phytogeny of t he T rave r sodon t idae , following t he modifications of t he s t ruc ture of their u p p e r p o s t c a n i n e s (after 
Battail 1989, modified). 1, uppe r p o s t c a n i n e s mainly formed by o n e main lingual c u s p a n d o n e main labial c u s p , c o n n e c t e d t oge the r 
by a t r a n s v e r s e r idge; p r e s e n c e of c ingula in front of a n d beh ind t he t r a n s v e r s e ridge; p r e s e n c e of o n e postero- labial a c c e s s o r y 
c u s p . 2, disparition of t he postero- labial a c c e s s o r y c u s p ; t r a n s v e r s e ridge s e t behind t he middle of t he crown. 3 , formation of a bas in 
in front of t he t r a n s v e r s e r idge; appari t ion of o n e antero-labial a c c e s s o r y c u s p . 4 , central c u s p c o n n e c t e d to t h e main labial c u s p . 
5, central c u s p c o n n e c t e d to t he lingual c u s p . 6, t r a n s v e r s e ridge merging with t he poster ior c lngulum. 7, antero-labial a c c e s s o r y 
c u s p d i sp laced medially. 8, uppe r p o s t c a n i n e s very c o m p r e s s e d mesio-distal ly. 9, d e v e l o p m e n t of a central bas in ; appari t ion of o n e 
antero-l ingual a c c e s s o r y c u s p . 10, t r a n s v e r s e ridge c o n c a v e b a c k w a r d s ; gen icu la te outline of t he upper p o s t c a n i n e s . 
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Rosieria delsatei n .sp . 

(Figs 2 7 , 28) 

H o L O T Y P E . — IRSNB R I 7 3 , an upper left post
canine, root not preserved. 

DERIVATIO NOMINIS. — Dedicaced in h o n o u r to 
D r . D . De l sa t e , for his act ive pa l aeon to log ica l 
field-work in Lorraine and adjacent areas. 

L O C U S T Y P I C U S . — Quarry at Rosières-aux-Salines, 
region of Saint-Nicolas-de-Port (Meurthe-et-Moselle, 
France). 

STRATUM T Y P I C U M . — "Rhaetian" sandstones. Upper 
Triassic. 

D I A G N O S I S . — Traversodontidae known by one upper 
pos tcanine too th , wi th the following characte ts : 
crown very small (width = 1.22 mm) with a subrec-
t a n g u l a t o u t l i n e , in occ lusa l view ( ra t io 
"length/width" of the crown = 2.2); labial side straight 
and lingual side convex. Main lingual cusp much 
higher than the labial one. Transverse ridge set behind 

the middle of the crown: it does not participate in the 
posterior wall of the crown; anterior basin conse
quently much larger than the posterior basin. N o cen
tral cusp on the transverse ridge. Small antero-labial 
accessory cusp connected to the main labial cusp by a 
prominent ridge. Both anterior and posterior cingula 
not developed. 

D E S C R I P T I O N 

Orientation 

T h e or ien ta t ion of I R S N B R 1 7 3 proposed here 

is ma in ly based on the presence of an accessory 

cusp, assumed to be set in antero-labial posi t ion, 

as in the advanced Traversodont idae (see Battail 

1989 , fig. 123) . If this o r ien ta t ion is correct, the 

l ingual side of the crown is m o r e convex t h a n the 

labial one , as in mos t Traversodont idae , a n d the 

lingual cusp is clearly higher than the labial one , 

as in Traversodon von H u e n e , 1936 , Scalenodon 

angustifrons ( P a r r i n g t o n , 1 9 4 6 ) , o r Micro-

scalenodon H a h n , L e p a g e et W o u t e r s , 1 9 8 8 . 

FIG. 27 . — IRSNB R 1 7 3 , left u p p e r p o s t c a n i n e of Rosieria delsatei, from the Late Tr iass ic of Saint -Nicolas-de-Por t . A, s t e r e o p h o t o -
g r a p h s , occlusal view; B, labial view; C, anter ior view; D, poster ior view; E, lingual view. S c a l e bar : 1 mm. 
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Moreover , the transverse ridge is set b e h i n d the 
m i d d l e p a r t o f t h e c r o w n , as i n all a d v a n c e d 
Trave r sodon t idae . T h u s , I R S N B R 1 7 3 is a left 
uppe r pos tcanine . 

Measurements 
Leng th of the c rown = 0 .55 m m ; w i d t h of the 
c rown = 1.22 m m . 

Crown 
T h e c r o w n o f I R S N B R 1 7 3 is very sma l l . I n 
o c c l u s a l v i e w , i t is e l o n g a t e d ( r a t i o 
" leng th /wid th" of the c rown = 0.45) a n d subrec-
tangu la r in ou t l i ne . T h e labial bo rde r is near ly 
s t r a i g h t , w h e r e a s t h e l i n g u a l b o r d e r is v e r y 
convex. Both the anter ior a n d poster ior borders 
are s l i gh t l y c o n c a v e a n d n e a r l y pa ra l l e l . T h e 
c r o w n is fo rmed by two m a i n cusps c o n n e c t e d 
by a cu t t i ng transverse r idge. T h e m a i n l ingual 
c u s p is m u c h la rger t h a n t h e labia l o n e . T h e 
transverse r idge is set b e h i n d the midd le of the 

mi 

tr 

c r o w n a n d does n o t s u p p o r t any cen t ra l cusp . 
T h i s r idge del imits a large an ter ior basin a n d a 
small poster ior basin. A small antero-labial cusp 
is connec ted to the m a i n labial cusp. 
In labial view, the m a i n a n d the accessory labial 
cusps are connec ted by a h igh ridge: their l imit is 
n o t clear. T h e m a i n labial cusp is clearly higher 
t h a n the accessory one . T h e i r apex is very roun 
ded. 

In l ingual view, the l ingual cusp has a p i r i form 
out l ine . Its base is very broad and b o t h its an te
rior a n d poster ior borders are s igmoid. Its apex is 
r o u n d e d . 
In anter ior view, b o t h the labial and l ingual bor
ders of t he c rown are very convex. T h e l ingual 
cusp is m u c h w i d e r a n d h ighe r t h a n t h e m a i n 
labial cusp. T h e transverse r idge connec t ing these 
cusps is very h igh a n d its anter ior wall is no t as 
vertical as the poster ior one . T h e anter ior basin is 
no t l imited by an anter ior c ingu lum. 
In poster ior view, the poster ior wall of the t rans-

FIG. 2 8 . — IRSNB R 1 7 3 , left uppe r p o s t c a n i n e of Rosieria delsatei, from the Late Tr iass ic of Sain t -Nicolas-de-Por t . A, occlusal view; 
B, labial view; C, lingual view; D, anter ior view; E, poster ior view, ab , anter ior bas in ; al, antero-labial c u s p ; L, lingual c u s p ; ml, main 
labial c u s p ; pb , poster ior bas in ; tr, t r a n s v e r s e ridge. S c a l e bar : 1 m m . 
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verse ridge connec t ing the lingual and the ma in 
l ab ia l c u s p s is n e a r l y v e r t i c a l . T h e p o s t e r i o r 
b a s i n , v e r y p o o r l y d e v e l o p e d , f o r m s a s m a l l 
depress ion at the level of t he j u n c t i o n be tween 
the lingual a n d the labial cusps; it is n o t l imited 
posteriorly by a poster ior c ingu lum. A constr ic
t ion del imits the crown a n d the root . 

Root 
T h e root is no t preserved in I R S N B R 1 7 3 . 

D I S C U S S I O N 

I R S N B R 1 7 3 differs from I R S N B R 1 7 2 , referred 
to the n e w species Maubeugia lotharingica, in its 
propor t iona l ly wider out l ine , in its l ingual cusp 
m u c h higher than its main labial cusp a n d in lack
ing a cent ra l cusp . Moreover , t he an te ro- lab ia l 
accessory cusp is clearly less developed t h a n in 
the latter: however, the deve lopmen t of this cusp 
is h i g h l y v a r i a b l e i n t h e t o o t h r o w o f t h e 
Traversodont idae (see C r o m p t o n 1972) . 
I t r e s e m b l e s I R S N B R 4 0 6 , d i s c o v e r e d in t h e 
R h a e t i a n o f H a b a y - l a - V i e i l l e a n d re fe r red t o 
Microscalenodon nanus H a h n , Lepage et Woute r s , 
1988 , in its small size, in its propor t iona l ly wide 
c rown, in its l ingual cusp m u c h higher than its 
labial cusp and in lacking a central cusp. It dif
fers from the latter in reta ining a small poster ior 
basin a n d an antero-labial accessory cusp. 
I R S N B R 1 7 3 resembles t h e u p p e r p o s t c a n i n e 
t e e t h o f Scalenodon angustifrons ( P a r r i n g t o n , 
1946) , from the M i d d l e Triassic of Tanzania, in 
the e longated out l ine of its c rown, in its l ingual 
cusp clearly higher than its labial one , in the pre
sence o f an an te ro - lab ia l accessory cusp , in its 
transverse r idge set posteriorly, b e h i n d the m i d 
dle of the c rown, a n d in re ta ining a small pos te
rior basin. It differs, however, from the latter in 
its smaller size a n d in lacking a central cusp as 
well as a c ingu lum. 

T h e n e w t o o t h f r o m S a i n t - N i c o l a s - d e - P o r t 
resembles t he uppe r pos tcan ines of Traversodon 
von H u e n e , 1936 in its l ingual cusp m u c h h igher 
t h a n its labial cusp, in t he absence of accessory 
cusp a n d in the presence of a poster ior basin dis
t inct ly smaller than the anter ior one . It differs in 
its smaller size a n d in the presence of a well deve
l o p e d a n t e r o - l a b i a l acces so ry c u s p , a b s e n t in 
Traversodon. Moreover, the transverse r idge seems 

set m o r e posteriorly in I R S N B R 1 7 3 . 
C o n t r a r y t o t h e u p p e r p o s t c a n i n e t e e t h o f 
Massetognathus R o m e r , 1 9 6 7 , Gomphodonto-
suchus von H u e n e , 1928 , Ischignathus Bonapar te , 
1963 , Exaeretodon Cabrera , 1 9 4 3 , Boreogompho-
don Sues et O l s e n , 1 9 9 0 a n d Arctotraversodon 
Sues, H o p s o n et S h u b i n , 1 9 9 2 , t h e t ransverse 
ridge of I R S N B R 1 7 3 does no t form the poste
rior wall of the c rown and the anter ior basin is 
c o n s e q u e n t l y less en l a rged t h a n in t h e fo rmer 
genera. 

In conc lus ion , t he c rown of I R S N B R 1 7 3 pre
sents an or iginal set of characters jus t i fying its 
a t t r ibu t ion to a new genus of Traversodont idae: 
Rosieria. Figure 2 6 shows that the upper postca
nines of Roseria can easily be derived from those 
of Traversodon by s imple add i t ion of an an te ro-
labial accessory c u s p a n d by s l ight b a c k w a r d s 
m o v e m e n t of the transverse r idge. In the same 
way, t h e p o s t c a n i n e t e e t h o f Scalenodon a n d 
Maubeugia can be derived from those of Rosieria, 
by doub l ing of the l ingual or the labial cusp, res
pectively. 

G e n u s aff. Roseria 
(Figs 29 , 30) 

M A T E R I A L EXAMINED. — Specimen discovered in 
Saint-Nicolas-de-Port : IRSNB R174, a left upper 
postcanine. 

D E S C R I P T I O N 

Orientation 
As in I R S N B R 1 7 3 . 

Measurements 
Leng th of the c rown = 0 .65 m m ; w i d t h of the 
crown = 1.05 m m . 

Crown 
In occ lusa l view, t h e c r o w n is ve ry e l o n g a t e d 
l a b i o - l i n g u a l l y ( r a t i o " l e n g t h / w i d t h " o f t h e 
c row = 0 .62) a n d subel l ip t ica l in o u t l i n e . T h e 
lingual border is m o r e convex t h a n the labial one 
and the anter ior border, m u c h m o r e convex t h a n 
the pos te r io r o n e : t he lat ter is near ly perfect ly 
s t r a i g h t . T h e c r o w n is f o r m e d b y t w o c u s p s 
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c o n n e c t e d t o g e t h e r by a t ransverse r idge . T h e In l ingual view, the l ingual cusp has a p i r i form 
lingual cusp is m u c h larger t h a n the labial one . ou t l ine : its base is b road a n d its apex r o u n d e d . 
T h e t r a n s v e r s e r i d g e is r e l a t i ve ly low, in t h e Its anter ior border is slightly concave, bu t its pos-
midd le of the c rown. It is set b e h i n d the midd le terior border is nearly straight. T h e r e is n o clear 
of t he c town a n d does n o t s u p p o r t any centra l constr ic t ion be tween the crown a n d the root , 
cusp. T h i s transverse ridge del imits a small poste- In labial view, t he labial cusp has a t r i angu la r 
rior basin a n d a larger anter ior basin. T h e poste- ou t l ine : b o t h its an te r io r a n d pos ter ior borders 
rior basin is l imi ted posteriorly by a low, poor ly are near ly s t ra ight . Its pos ter ior border is m o r e 
developed a n d straight poster ior c ingu lum. T h e obl ique than its anter ior border. Its apex is ra ther 
anter ior c i ngu lum l imi t ing the anter ior basin is r o u n d e d . 
v e r y p o o r l y e x p r e s s e d , t o o , b u t v e r y c o n v e x . In anter ior view, the l ingual cusp is m u c h wider 
T h e r e is n o evidence of an accessory cusp. a n d s o m e w h a t h ighe r t h a n the labial o n e . T h e 

FIG. 29 . — IRSNB R174 , left uppe r p o s t c a n i n e of aff. Rosieria, from the Late Tr iass ic of Sain t -Nlcolas-de-Por t . A, occlusal view; B, 
labial view; C, lingual view; D, anter ior view; E, poster ior view. S c a l e bar : 1 mm. 
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transverse r idge forms a deep no tch , at the level 
of the junc t ion be tween these cusps. T h e slope of 
t he an te r io r wall of t he t ransverse r idge is n o t 
very marked . T h e anter ior c ingu lum is very low. 
In poster ior view, the poster ior basin looks very 
small. T h e poster ior wall of the transverse ridge 
is m o r e vertical t han the anter ior one . T h e poste
rior c i ngu lum is very shor t a n d very low. 

Root 
T h e root of I R S N B R 1 7 4 is robust , b u t very ero
d e d . I t was a t leas t 1.5 t i m e s as h i g h as t h e 
c rown. In l ingual view, it has a semielliptical ou t 
l ine. Its vertical axis is obl ique , set at an angle of 
abou t 30° wi th the vertical axis of the c rown. Its 
an t e r io r side is m o r e convex t h a n its pos t e r io r 
o n e . In an te r io r view, t he roo t has a t r i angular 
o u t l i n e . B o t h its l ab ia l a n d l i n g u a l s ides are 
slightly convex. T h e l ingual side is longer t h a n 
the labial one . T h e t ip of the root is very roun 
ded a n d set at the level of the j unc t i on be tween 
the cusps of the c rown. 

D I S C U S S I O N 

I R S N B R 1 7 4 is r e m i n i s c e n t of I R S N B R 1 7 3 , 
referred to the newly defined species Rosieria del-
satei, in its small a n d elongated crown, in its lin
gual cusp larger and higher than its labial one , in 
its transverse ridge set beh ind the midd le of the 
crown, w i thou t central cusp, and in the re tent ion 
of a small posterior basin. It differs mainly in the 
absence of a small antero-labial accessory cusp. In 
th is charac ter , it r a t h e r resembles Traversodon. 
However, the absence of this accessory cusp on an 
isolated too th is, in advanced Traversodontidae, a 
negative character w i t h o u t actual phylogenet ical 
significance. In Scalenodon, for example, the deve
l o p m e n t of t he an te r io r accessory cusps a n d of 
the cingula is variable wi th in the dental row of a 
same animal (see C r o m p t o n 1972) . For this rea
son , it c a n n o t b e exc luded t h a t I R S N B R 1 7 4 
be longs to t he s ame species or, at least, t o t he 
same genus as I R S N B R 1 7 3 . T h a t is the reason 
w h y the former pos tcanine is provisionally refer
red to aff. Rosieria, wai t ing for further evidence. 

FIG. 3 0 . — IRSNB R174 , left uppe r p o s t c a n i n e of aff. Rosieria, from the Late Tr iass ic of Sa in t -Nicolas-de-Por t . A, occlusal view; B, 
labial view; C, lingual view; D, anter ior view; E, poster ior view, ab , anter ior bas in ; L, lingual c u s p ; I, labial c u s p ; pb , poster ior bas in ; 
tr, t r a n s v e r s e r idge. S c a l e bar : 1 m m . 
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G e n u s aff. Microscalenodon 
(Figs 3 1 , 32) 

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

D E S C R I P T I O N 

Orientation 
See H a h n , Lepage & Woute r s 1988 . 

Measurements 
L e n g t h o f t h e c r o w n : 0 . 5 8 m m ; w i d t h o f t h e 
crown: 1.15 m m . 

Crown 
In occlusal view, the c rown is p ropor t iona l ly very 
wide (ratio " l eng th /w id th" of t he c rown = 0.5) 
a n d subrectangular in out l ine . T h e labial border 
is shor ter a n d more convex t h a n the lingual one , 
w h i c h is a n u n u s u a l c h a r a c t e r i n t h e 
Traversodontidae. T h e posterior border is perfect
ly s t r a igh t a n d t h e a n t e r i o r bo rde r , s o m e w h a t 
convex. T h e m o r p h o l o g y of the c rown is qu i t e 

s i m p l e : t w o cusps c o n n e c t e d t o g e t h e r by very 
p o o r l y deve loped an te r io r a n d pos te r io r r idges 
("cingula"). T h e l ingual cusp is by far the largest; 
t he labial cusp is very sho r t an te ro-pos te r ior ly , 
b u t ra ther e longa ted labio-lingually. T h e ridges 
d e l i m i t a large cen t r a l bas in . T h e r e is n o evi
dence of a transverse ridge: it is merged probably 
w i t h t he pos te r io r r idge, f o rming the pos te r io r 
wall of the c rown . T h e r e is ne i ther centra l no r 
accessory cusps. 

In l ingual view, the l ingual cusp is n o t very h igh 
a n d h a s a p i r i f o r m o u t l i n e : i ts b a s e is l a r g e 
antero-poster ioly a n d its apex is very rounded . 
In labial view, the labial cusp is very low a n d tri
angular in ou t l ine . It clearly slopes towards the 
anter ior side. Its apex is r ounded , too . 
In a n t e r i o r view, t h e l ingua l cusp is d i s t inc t ly 
h igher than the labial cusp. T h e anter ior r idge is 
nea r ly n o n - e x i s t e n t . T h e c e n t r a l bas in g e n t l y 
s lopes f rom t h e p o s t e r i o r wal l t o t he a n t e r i o r 
base of the c rown. 

In pos te r io r view, t he pos te r io r r idge is clearly 
higher t h a n the anter ior one a n d forms the pos
terior wall of the c rown. 

FIG. 3 1 . — IRSNB R 1 7 5 , left u p p e r p o s t c a n i n e of aff. Microscalenodon, from the Late Tr iass ic of Saint -Nicolas-de-Por t . A, occ lusa l 
view; B, labial view; C, lingual view; D, anter ior view; E, pos ter ior view. S c a l e bar : 1 mm. 
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FIG. 3 2 . — IRSNB R 1 7 5 , left u p p e r p o s t c a n i n e of aff. Microscalenodon, from the Late Tr iass ic of Sain t -Nicolas-de-Por t . A, occlusal 
view; B, labial view; C, lingual view; D, anter ior view; E, poster ior view, c b , central bas in ; L, lingual c u s p ; I, labial c u s p . S c a l e bar : 
1 mm. 

Root 
T h e root is no t preserved in this spec imen. 

D I S C U S S I O N 

I R S N B R 1 7 5 resembles Microscalenodon nanus 
H a h n , L e p a g e et W o u t e r s , 1 9 8 8 in t h e q u i t e 
s imple s t ruc ture of its c rown, w i t h o u t transverse 
ridge, central and accessory cusps. Moreover, t he 
anter ior a n d the poster ior sides of the c rown are 
nearly parallel, the l ingual cusp is very r o u n d e d 
a n d the central basin gently slopes from the pos
terior wall to the anter ior base of the c rown. It 
differs from I R S N B R 4 0 6 , the ho lo type and only 
u p p e r p o s t c a n i n e c u r r e n t l y r e f e r r e d t o 
Microscalenodon nanus, in its c rown p ropo r t i on 
ally lower, in its labial cusp less developed a n d in 
l ack ing an e x t e n d e d wear facet o n its occlusal 
side. In the cur ren t state of o u r knowledge , for 
w a n t of material , we c a n n o t form a correct esti
m a t e of the den ta l var ia t ion w i t h i n t he species 
Microscalenodon nanus. T h a t is t he reason w h y 
I R S N B R 1 7 5 is tentat ively referred to aff. Micro
scalenodon. 

Family T R A V E R S O D O N T I D A E , gen. a n d sp. indet . 
(Figs 3 3 , 34) 

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

D E S C R I P T I O N 

Orientation 
In the T tave r sodon t idae , the lower pos tcan ines 
are formed by a transverse ridge s u p p o r t i n g two 
ma in cusps o n the anter ior half of the c rown a n d 
by a low basin o n the poster ior half of the c rown. 
T h e labial ma in cusp is usually higher t h a n the 
lingual one . 

Measurements 
Leng th of t he c rown 
crown = 1 . 1 3 m m . 

1.32 m m ; w i d t h of the 

Crown 
In occlusal view, the c rown has a subtrapezoidal 
out l ine . It is propor t iona l ly longer t h a n wide: the 
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ra t io " l e n g t h / w i d t h " o f t he c r o w n = 1.17. T h e 
poster ior half of the labial border a n d the pos te
rior border are very convex. T h e l ingual border is 
near ly perfectly s t ra ight . T h e an ter ior bo rde r is 
slightly concave a n d very ob l ique . T h e an ter ior 
hal f of the c rown is fo rmed by two large cusps 
c o n n e c t e d t o g e t h e r by an a n t e r i o r t r a n s v e r s e 
r idge . T h e labial cusp is m u c h longe r (mes io -
distally), bu t somewha t less wide (labio-lingually) 
than the l ingual cusp. In front of the transverse 
r idge, the labial cusp bears a poor ly deve loped 
swelling. A t iny anter ior depression is l imi ted by 
the an ter ior wall of the transverse r idge a n d by 
the l ingual side of t he an te r io r swel l ing of t he 

l ab ia l c u s p . T h e p o s t e r i o r h a l f o f t h e c r o w n 
forms a ta lon, n o t very large and dist inctly nar ro
wer than the anter ior par t of the c rown. T h e pos
t e r i o r t a l o n f o r m s a c e n t r a l va l l ey e l o n g a t e d 
a n t e r o - p o s t e r i o r l y a n d s u r r o u n d e d by a r i dge 
w h i c h b e a r s a b r o a d l i n g u a l a c c e s s o r y c u s p , 
adjo in ing the m a i n l ingual cusp. 
In a n t e r i o r view, t h e c r o w n has a b e l l - s h a p e d 
ou t l ine . T h e labial cusp is dist inct ly higher than 
the l ingual cusp. T h e transverse ridge connec t ing 
these cusps is n o t very h igh . T h e anter ior depres
sion has a t r iangular out l ine . T h e c rown a n d the 
root are separated by a well ma rked const r ic t ion. 
In poster ior view, the central valley of t he pos te-

FIG. 3 3 . — IRSNB R176 , left lower p o s t c a n l n e of T r a v e r s o d o n t i d a e indet., from t h e Late Tr iass ic of Sain t -Nlcolas-de-Por t . A, s t e r e o -
p h o t o g r a p h s , occ lusa l view; B, labial view; C , lingual view; D, anter ior view; E, poster ior view. S c a l e bar: 1 m m . 
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rior ta lon gent ly slopes from the transverse ridge 
to the poster ior wall of the c rown. T h e poster ior 
p o r t i o n of t h e r idge s u r r o u n d i n g t h e valley is 
part icularly low. 
In labial view, the large labial cusp has a t r i angu
lar ou t l ine . It is b roader t h a n h igh . Its anter ior 
bo rde r is convex; its pos ter ior bo rde r is shor te r 
a n d s t r a i g h t . T h e r e f o r e , t h i s c u s p s o m e w h a t 
slopes backwards . Its apex is very e r o d e d . T h e 
l i ngua l p a r t o f t h e t a l o n looks p r o p o r t i o n a l l y 
very shor t . T h e c rown is separated from the root 
by a wel l m a r k e d c o n s t r i c t i o n , as in a n t e r i o r 
view. 

In lingual view, the ma in a n d the accessory lin
gual cusps are so closely un i ted a n d their apex are 
so eroded that they form a quas i -cont inuous and 
straight ridge which slopes obliquely downwards 
from the ma in to the accessory cusp. T h e anterior 
swelling of the labial cusp lies in front of the level 
of the anter ior border of the ma in lingual cusp. 

Root 
T h e t ip of the root is b roken . At the level of the 
f rac ture , t he r o o t has , in basal view, an o v o i d 
ou t l ine . Its anter ior border is shorter , bu t m o r e 
convex t h a n its poster ior border ; its l ingual bor
der is m o r e convex t h a n its labial border . T h e 
pulpal canal is very small and r o u n d e d . 

D I S C U S S I O N 

I R S N B R 1 7 6 has the typical t r ave r sodon t pa t 
t e rn of a transverse r idge s u p p o r t i n g two m a i n 
cusps o n the an t e r i o r hal f of t he c r o w n a n d a 
narrower ta lon o n its poster ior half. If the uppe r 
pos tcan ines are very var iable a n d , t h u s , p h y l o -
genet ica l ly useful in t he T r a v e r s o d o n t i d a e , t he 
lower pos tcan ines are m u c h m o r e cons tan t a n d 
less diagnosticai . 

T h e l o w e r p o s t c a n i n e s o f t h e p r i m i t i v e 
T r a v e r s o d o n t i d a e Pascualgnathus B o n a p a r t e , 
1966 a n d Andescynodon, Bonapar te , 1969 differ 

FIG. 34 . — IRSNB R 1 7 6 , left lower p o s t c a n i n e of T r a v e r s o d o n t i d a e ind., from t h e Late Tr iass ic of Sa in t -Nicolas-de-Por t . A, occ lusa l 
view; B, labial view; C, lingual view; D, anter ior view; E, poster ior view, ad, anter ior d e p r e s s i o n ; aL, a c c e s s o r y lingual c u s p ; I, labial 
c u s p ; mL, main lingual c u s p ; ta, talonid; tr, t r a n s v e r s e r idge. S c a l e bar : 1 m m . 
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from I R S N B R 1 7 6 in the presence of a pos tero-
lab ia l accesso ry c u s p , c o n n e c t e d t o t h e m a i n 
labial cusp by a low ridge, a n d in the lack of a 
pos t e ro - l i ngua l accessory cusp o n t h e t a lon of 
t h e i r c r o w n . M o r e o v e r , t h e p o s t e r i o r ba s in is 
m o r e en l a rged t h a n in t h e la t ter . T h e r e is n o 
trace of anter ior swelling o n the anter ior side of 
the ma in labial cusp. 

I n t h e l o w e r p o s t c a n i n e s o f Scalenodon 
C r o m p t o n , 1955 , a small accessory cusp, equiva
len t t o t h e an t e r i o r swel l ing of t he labial cusp 
observed in I R S N B R 1 7 6 , is deve loped o n the 
antero-labial side of the c rown. However, a pos
terior accessory cusp is present o n the labial side 
of the talon, ra ther t h a n on the l ingual side, as in 
I R S N B R 1 7 6 . Moreover , t he pos te r ior basin is 
m o r e enlarged t h a n in the latter. 
In Massetognathus R o m e r , 1 9 6 7 , t he p o s t e r i o r 
ta lon is lower a n d its basin is m o r e enlarged t h a n 
in I R S N B R 1 7 6 . B o t h t h e labia l a n d l i n g u a l 
r idges of t h e t a lon are c renu la t ed , b u t the re is 
ne i the r well deve loped pos ter ior accessory cusp 
no r anter ior swelling of the labial cusp. 
T h e lower p o s t c a n i n e s o f Gomphodontosucbus 
v o n H u e n e , 1 9 2 8 , Exaeretodon C a b r e r a , 1 9 4 3 , 
Ischignathus B o n a p a r t e , 1 9 6 3 a n d Scalenodon-
toides C r o m p t o n et Ellenberger, 1957 differ from 
I R S N B R 1 7 6 in possessing the following derived 
characters: 

- T h e l ingual cusp is dist inct ly incl ined obl ique
ly backwards . 
- T h e labia l c u s p is b r o a d e r t h a n t h e l i ngua l 
cusp. 
- Excep t in Ischignathus, t h e labial cusp is set 
anter ior ly w i t h respect to the lingual cusp. 
- T h e r e a r e t w o a c c e s s o r y c u s p s : a p o s t e r o -
lingual o n e a n d a postero-labial one . 

T h e lower pos tcan ine referred to Microscalenodon 
nanus H a h n , Lepage Wou te r s , 1988 resembles 
I R S N B R 1 7 6 in its very small size a n d in t h e 
p r o p o r t i o n s of its m a i n cusps . Never theless , an 
accessory cusp is developed o n the postero-labial 
side o f t h e c r o w n , t h e t a lon a n d t h e pos t e r io r 
basin are dist inct ly more developed a n d the labial 
cusp does no t bear any anter ior swelling. 

F r o m these c o m p a r i s o n s w i t h t h e lower p o s t 
canines in the different genera of Traversodonti-

dae, it can be conc luded that I R S N B R 1 7 6 shows 
an original set of morphologica l characters: 
- T h e antero-labial cusp is longer (mesio-distal-
ly) b u t less wide (labio-lingually) than the antero-
lingual cusp. 
- T h e an te ro - l ab ia l cusp s u p p o r t s an a n t e r i o r 
swelling. 
- T h e r e is a b road postero-l ingual accessory cusp. 
- T h e ta lon is no t very enlarged: it forms a cen
tral valley e longated antero-posteriorly. 
- T h e t oo th is very small. 

In t he absence of m o r e comple te material , corres
p o n d e n c e s w i t h t h e g e n e r a Maubeugia a n d 
Rosieria, def ined o n isolated u p p e r pos tcan ines 
f rom t h e s ame locality, are imposs ib le t o esta
bl ish . T h a t is t h e reason w h y I R S N B R l 7 6 is 
referred to Traversodont idae indet . 

Family aff. TRAVERSODONTIDAE, 
gen. a n d sp. indet . 

(Figs 3 5 , 36) 

MATERIAL EXAMINED. — Specimen discovered in 
Saint-Nicolas-de-Port: IRSNB R177. 

D E S C R I P T I O N 

Orientation 
I R S N B R 1 7 7 s h o w s m o r p h o l o g i c a l af f in i t ies 
w i t h t h e u p p e r p o s t c a n i n e s o f t h e T r a v e r s o 
d o n t i d a e (see discussion) . T h e m a r k e d slope of 
the m a i n cusps permi t s to dis t inguish the an te 
rior and poster ior sides of the c rown. If the inter
p r e t a t i o n p r o p o s e d h e r e is c o r r e c t , t h e s m a l l 
accessory cusp w o u l d be set o n the antero-labial 
b o r d e r o f t h e c r o w n , as i n a d v a n c e d 
Traversodont idae . Therefore , it is identified as a 
r ight uppe r pos tcan ine . 

Measurements 
Leng th of the c rown = 1.39 m m ; w i d t h of t he 
crown = 1 . 5 m m . 

Crown 
In occlusal view, t he c rown of I R S N B R 1 7 7 is 
subtrapezoidal a n d very e longated an te ro-pos te 
riorly: t he ra t io " l e n g t h / w i d t h " of t he c r o w n is 
0 .93 . T h e lingual border is long a n d very convex; 
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the labial one is shorter and slightly concave. Both 
t h e a n t e r i o r a n d p o s t e r i o r b o r d e r s a re n e a r l y 
straight and oblique: the posterior border is longer 
than the anterior one . T h e crown is divided into 
two parts by an antero-posterior furrow. T h e lin
gual par t is the widest a n d is fully covered by a 
very large l i ngua l cusp . T h e labial s ide o f t h e 
crown is formed by two labial cusps. T h e posterior 
labial cusp is t he largest: it is c o n n e c t e d to t he 
apex of the labial cusp by a ttansverse ridge, set 
beh ind the middle of the crown. T h e antero-labial 
accessory cusp is c o n n e c t e d t o t he m a i n labial 
cusp by a small ridge and connected to the lingual 
one by a poorly developed anterior c ingulum. T h e 
transverse ridge, connec t ing the l ingual a n d the 
main labial cusps, delimits an anterior and a pos
terior valley. T h e anter ior valley is s u r r o u n d e d by 
t h e a n t e r o - l a b i a l s ide of t h e l i ngua l c u s p , t h e 
anter ior wall of the t tansverse ridge, the an te ro-
lingual side of t he ma in labial cusp, the l ingual 
side of the accessory labial cusp and the poster ior 
wall of the anter ior c ingu lum. T h e poster ior val
ley is dist inctly smaller than the anter ior one : it is 
l imi ted by the postero-labial side of the l ingual 
cusp, the posterior wall of the transverse ridge and 
the postero- l ingual side of the ma in labial cusp. 

The re is n o evidence of a posterior c ingulum. 
In an t e r i o r view, t he l ingual cusp is by far t he 
highest: the main labial cusp reaches the half of 
its height and the accessory labial cusp, the thi rd 
of the m a i n labial cusp. Both the lingual a n d the 
ma in labial cusps are somewha t incl ined towards 
the labial side of the crown. T h e transverse ridge 
is deeply no tched by the antero-poster ior furrow. 
T h e anter ior c ingu lum is very low and is also no t 
ched by the antero-postet ior furrow. T h e postero-
lingual side of the ma in labial cusp is less vertical 
than the antero-labial side of the lingual cusp. 
In pos te r ior view, the postero- labial side of t he 
m a i n cusp is nearly perfectly vertical; the pos te
ro- l ingual side of the m a i n labial cusp is m o r e 
obl ique . T h e poster ior valley is o p e n e d poster ior
ly: it is no t l imi ted by a poster ior c ingu lum. T h e 
poster ior ridge of the l ingual cusp is well marked . 
In l ingual view, the l ingual cusp is subt r iangular 
in o u t l i n e a n d clearly inc l ined backwards . T h e 
an te r io r bo rde r is ob l ique , f o rming an angle of 
a b o u t 4 5 ° w i t h t h e b a s e o f t h e c r o w n , a n d 
somewha t convex. T h e poster ior border is shor
ter, m o r e vertical and very slightly concave. T h e 
apex of the cusp is very rounded . 
In labial view, t he m a i n labial cusp has a lmos t 

FIG. 3 5 . — IRSNB R177 , right u p p e r p o s t c a n i n e of ? T r a v e r s o d o n t i d a e indet., from the Late Tr iass ic of Sain t -Nicolas-de-Por t . A, 
occlusal view; B, labial view; C, lingual view; D, anter ior view; E, poster ior view. S c a l e bar : 1 mm. 
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the same ou t l ine as the l ingual cusp. It is incl ined 
b a c k w a r d s a n d i ts apex is r o u n d e d t o o . T h e 
accessory labial cusp, very low, is placed against 
it: t h e r idge c o n n e c t i n g t he two labial cusps is 
low a n d poor ly developed. 

Root. 
T h e root is no t preserved in I R S N B R 1 7 7 . 

D I S C U S S I O N 

I R S N B R 1 7 7 is u n d o u b t e d l y reminiscent of the 
u p p e r p o s t c a n i n e t e e t h o f t h e a d v a n c e d 
Traversodont idae in the general o rganisa t ion of 
its c rown . A large l ingual cusp is c o n n e c t e d to 
the ma in accessory cusp by a transverse ridge set 
b e h i n d the midd le of the c rown a n d de l imi t ing 
an a n t e r i o r a n d a smal le r p o s t e r i o r valley. A n 
accessory cusp is set in front of the ma in labial 
cusp a n d the anter ior valley is closed by an ante
rior c i ngu lum. T h e organisa t ion of the cusps is 
s imi lar to I R S N B R 1 7 4 , referred to t h e newly 
def ined g e n u s Rosieria. Never the le s s , it differs 
f r o m t h e u p p e r p o s t c a n i n e s o f all c u r r e n t l y 
k n o w n Traversodont idae in be ing longer (mesio-
distally) t h a n wide (labio-lingually). 
In its p r o p o r t i o n s , I R S N B R 1 7 7 m o r e closely 

r e s e m b l e s t h e l o w e r p o s t c a n i n e s o f t h e 
Traversodont idae . Nevertheless , its m o r p h o l o g i 
cal o r g a n i z a t i o n is q u i t e d i f fe ren t . T h e lower 
pos t can ine s o f t he T r a v e r s o d o n t i d a e are ra the r 
cons tan t indeed (see Battail 1989) : a h igh t rans
verse r idge s u p p o r t s t w o cusps o n the an te r io r 
half of the crown a n d a low basin forms the pos
terior half. A n accessory cusp is usually present 
o n the postero-labial po r t ion of the crown. 
In certain respects, I R S N B R 1 7 7 is reminiscent 
o f t h e p o s t c a n i n e o f t h e H a r a m i y i d a e . T h i s 
g r o u p , o n l y k n o w n by i s o l a t e d t e e t h , is v e r y 
a b u n d a n t in Sa in t -Nico las -de -Por t (S igogneau-
Russell 1989 , 1990) . T h e Haramiy idae are tenta
t i v e l y i d e n t i f i e d as p r i m i t i v e a l l o t h e r i a n 
m a m m a l s (see Butler & Mac in ty re 1994 for an 
e x t e n d e d discuss ion o f H a r a m i y i d a e affinities). 
As in I R S N B R 1 7 7 , t h e d e n t a l c r o w n s o f t h e 
H a r a m i y i d a e are e l o n g a t e d a n t e r o - p o s t e r i o r l y 
a n d they are divided in to two rows of cusps by a 
d e e p a n t e r o - p o s t e r i o r f u r r o w . H o w e v e r , t h e 
"accessory c u s p s " a re m o r e n u m e r o u s o n t h e 
anter ior par t of the lower pos tcanines and o n the 
poster ior par t of the upper ones . Moreover, the 
poster ior slope of the d o m i n a t i n g cusps is never 
as ma rked as in I R S N B R 1 7 7 . 

FIG. 3 6 . — IRSNB R 1 7 7 , right u p p e r p o s t c a n i n e of ? T r a v e r s o d o n t i d a e i n d e t , from t h e Late Tr i a s s i c of Sa in t -Nico las -de -Por t . 
A, occlusal view; B, labial view; C, lingual view; D, anter ior view; E, poster ior view, ab , anter ior bas in ; al, antero-lablal c u s p ; L, lin
gual c u s p ; ml, main labial c u s p ; pb , poster ior bas in ; tr, t r a n s v e r s e r idge. S c a l e bar : 1 m m . 
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It can be conc luded tha t I R S N B R 1 7 7 mos t clo
se ly r e s e m b l e s t h e u p p e r p o s t c a n i n e s o f t h e 
Traversodont idae: the general organizat ion of the 
c u s p s is s i m i l a r t o t h e n e w d e f i n e d g e n u s 
Rosieria. Because of its very unusua l p ropor t ions , 
it is caut iously referred to familia aff. Traverso
don t idae , wai t ing for the discovery of m o r e c o m 
plete material . 

P A L A E O B I O G E O G R A P H Y O F LATE T R I A S -
S I C A N D EARLY J U R A S S I C C Y N O D O N T S 

F O S S I L LOCALITIES A N D H O R I Z O N S 

Table 9 gives a syn the t i c cor re la t ion , mod i f i ed 
from Lucas & H u n t (1994) , of Late Triassic a n d 
Early Jurassic format ions discussed in the text. 

Ischigualasto Formation 
(San Juan Province, Argent ina) 
Age. Late C a r n i a n ( H u n t 1 9 9 1 ; H u n t & Lucas 
1991) . Early to Late C a r n i a n (Battail 1993) . 
Taxa discovered. Traversodont idae: Exaeretodon 
frenguelli C a b r e r a , 1 9 4 3 ; Exaeretodon vincei 
( B o n a p a r t e , 1 9 6 3 ) ; Ischignathus sudamericanus 
(Bonapar te , 1963) . 
C h i n i q u o d o n t i d a e : Chiniquodon theotonicus 
von H u e n e , 1936 . 

Upper part of the Los Colorados Formation 
(La Rioja Province, Argent ina) 
A g e . La te N o r i a n ( B o n a p a r t e 1 9 7 2 ; Lucas & 
H u n t 1994) . 
Taxa d i scovered . T r i t he l edon t idae : Chaliminia 
musteloides Bonapar te , 1978 . 
Remark. Bonapar te (1972) identified postcranial 
b o n e s as cf. Tritylodon. Lucas & H u n t ( 1 9 9 4 ) 
suspect that they per ta in to Chaliminia. 

Upper Santa Maria Formation 
(Rio G r a n d e d o Sul, Brazil) 
Age . Late C a r n i a n ( H u n t 1 9 9 1 ; H u n t & Lucas 
1991) . Early C a r n i a n (Battail 1993) . 
Taxa discovered. Traversodont idae: Traversodon 
stahleckeri von H u e n e , 1936; Gomphodontosuchus 
brasiliensis v o n H u e n e , 1 9 2 8 ; Exaeretodon fren
guelli Cabrera , 1 9 4 3 . 
D r o m a t h e r i i d a e : Therioherpeton cargnini 
Bonapar te et Barberena, 1975 . 

C h i n i q u o d o n t i d a e : Chiniquodon theotonicus 
v o n H u e n e , 1 9 3 6 ; Belesodon magnificus 
von H u e n e , 1936 . 

Lower Elliot Formation 
( M o r o b o n g Hill , Lesotho) 
A g e . La te C a r n i a n o r E a r l y N o r i a n ( H o p s o n 
1984) . 
T a x o n d i s c o v e r e d . T r a v e r s o d o n t i d a e : Scaleno-
dontoides macrodontes C r o m p t o n et Ellenberger, 
1957 . 

Upper Elliot and Clarens Formations 
(South Africa a n d Lesotho) 
Age . He t t ang ian to S inemur ian (Olsen & G a l t o n 
1984) . 
Taxa discovered. Tr i the ledont idae : Pachygenelus 
monus W a t s o n , 1 9 1 3 ; Diarthrognathus hroomi 
C r o m p t o n , 1 9 5 8 ; Tritheledon riconoi B r o o m , 
1912 . 
T r i t y l o d o n t i d a e : Tritylodon longaevus O w e n , 
1884 {sensu Sues 1986b) . 
Remark. Pattsia likhoelensis Lees et Mills, 1983 , 
f rom L e s o t h o , is c e r t a i n l y a T r i t h e l e d o n t i d a e , 
p o s s i b l y a s y n o n y m o f Pachygenelus monus 
(Lucas & H u n t 1994) . 

Maleri Formation 
(Andhra Pradesh, India) 
Age . Late C a r n i a n ( H o p s o n 1984; Battail 1991) . 
T a x o n d i s c o v e r e d . T r a v e r s o d o n t i d a e : Exaere
todon statisticae Chat ter jee , 1982 . 
Remark . Bat tai l ( 1 9 9 1 ) cons iders t h a t Exaere
todon statisticae m i g h t be a j u n i o r s y n o n y m of 
Exaeretodon frenguelli. 

Bull Canyon Formation 
(Eastern N e w Mexico , USA) 
A g e . Ear ly t o M i d d l e N o r i a n (Lucas & H u n t 
1994 , fig. 20 .5 ) . 
T a x o n d i scovered . D r o m a t h e r i i d a e : Pseudotri-
conodon chatterjeei Lucas et Oakes , 1988 . 
R e m a r k . T h e iden t i f i ca t ion o f th is t axon as a 
c y n o d o n t has been ques t ioned by Sues & Olsen 
(1990) , b u t w i t h o u t justification. 

Kayenta Formation 
(Nor th-eas te rn Arizona, USA) 
A g e . L a t e S i n e m u r i a n - E a r l y P l i e n s b a c h i a n 
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(Peterson & Pipir ingos 1979; Cla rk & Fastovsky 
1986; Sues 1986b) . 
Taxa d i scovered . T r i t y l o d o n t i d a e : Kayentathe-
rium wellesi K e r m a c k , 1 9 8 2 ; Oligokypbus sp . ; 
Dinnebitodon amarali Sues, 1986 ; Nearctylodon 
broomi Lewis, 1986 . 

La Boca Formation 
(Tamaulipas , nor th-eas te rn Mexico) 
Age . ? Early Jurassic (Clark et al. 1 9 9 1 , 1994) . 
N e w rad iometr ic datas indicate tha t this forma
t i o n w o u l d b e M i d d l e J u r a s s i c i n age ( L u o , 
pers. c o m m . ) . 
Taxon discovered. Tr i ty lodont idae: Bocatherium 
mexicanum C la rk et H o p s o n , 1985 . 

Navajo Sandstones 
(Arizona, USA) 
Age . Pl iensbachian (Marzolf 1990) . 
T a x o n d i s c o v e r e d . T r i t y l o d o n t i d a e : T r i t y l o -
d o n t i d i n d e t . (Winkle r et al. 1991) . 

Turkey Branch Formation 
( R i c h m o n d Basin,Virginia, U.S.A.) 
A g e . Ear ly t o M i d d l e C a r n i a n (Sues & O l s e n 
1990; Sues et al. 1994) . 
Taxa d i scovered . T r ave r sodon t idae : Boreogom-
phodon jeffersoni Sues et Olsen , 1990. 
D r o m a t h e r i i d a e : Microconodon tenuirostris 
O s b o r n , 1886 . 

Cumnock Formation 
(Sanford Basin, N o r t h Carol ina , USA) 
A g e . Late C a r n i a n (Sues et al. 1 9 9 4 ; Lucas & 
H u n t 1994) . 
Taxa d i s c o v e r e d . D r o m a t h e r i i d a e : Dromathe-
rium sylvestre E m m o n s , 1 8 5 7 ; Microconodon 
tenuirostris O s b o r n , 1886 . 

Wolfville Formation of the Fundy Group 
(Minas Basin, N o v a Scotia, Canada ) 
A g e . La te C a r n i a n or C a r n o - N o r i a n ( H o p s o n 
1984) . 
T a x o n d i s c o v e r e d . T r a v e r s o d o n t i d a e : Arcto-
traversodon plemmyridon ( H o p s o n , 1984) . 

Mc Coy Brook Formation of the Fundy Group 
(Novia Scotia, Canada ) 
A g e . E a r l y J u r a s s i c ( S h u b i n et al. 1 9 9 1 ) : 

? H e t t a n g i a n (Lucas & H u n t 1994) . 
T a x o n d i s c o v e r e d . T r i t h e l e d o n t i d a e : Pachyge-
nelus cf. monus. 
Remark. ? Pachygenelus milleri Chat ter jee, 1 9 8 3 , 
from the D o c k u m F o t m a t i o n (Upper Triassic) of 
N e a r Post (Western Texas, USA) is regarded by 
S h u b i n et al. (1991) as doubtful because it lacks 
diagnost ic c y n o d o n t characters: tee th are fused to 
t h e j a w a n d the re are n o c ingu la o n the pos t -
canine teeth . 

Pant 4 Quarry of St. Bride's island 
(Glamorgan , U .K. ) 
Age . He t t ang ian to Early S inemur ian (Evans & 
Kermack 1994) . 
Taxon discovered. Tr i ty lodont idae : Oligokyphus 
cf. major. 

Windsor Hill Fissure 
(Somerset , U K ) 
Age. Pl iensbachian (Kühne 1956) . 
Taxon discovered. Tr i ty lodont idae : Oligokyphus 
majorKühne, 1956 . 
R e m a r k s . K ü h n e ( 1 9 5 6 ) d e s c r i b e d o r ig ina l ly 
two species, O. major a n d O. minor, w h i c h are 
probably sexual d i m o r p h s (Sues 1985) . 
A t r i t y l o d o n t i d incertae sedis is p r e s e n t at t h e 
nearby Holwel l Q u a r r y (Savage 1971) . 

Saint-Nicolas-de-Port 
(Meur the-e t -Mosel le , France) 
A g e . Late N o r i a n (Buffetaut & W o u t e r s 1986 ; 
C u n y & R a m b o e r 1 9 9 1 ; C u n y 1993) or Ear ly 
Rhae t ian (Sigogneau-Russell 1983a) . 
Taxa d i s c o v e r e d . D r o m a t h e r i i d a e : Pseudotri-
conodon wildi H a h n , Lepage et W o u t e r s , 1984; 
Tricuspes tuebingensis E . v o n H u e n e , 1 9 3 3 ; 
Tricuspes sigogneauae H a h n , H a h n et Godefroi t , 
1 9 9 4 ; Tricuspes tapeinodon n . s p . ; Meurthodon 
gallicus Sigogneau-Russell t ^ H a h n , 1994 . 
T rave r sodon t idae : Maubeugia lotharingica n .g . , 
n . s p . ; Rosieria delsatei n . g . , n . s p . ; g e n u s 
aff. Microscalenodon. 
C y n o d o n t i a incertae sedis: Hahnia obliqua n .g . , 
n . s p . ; Gaumia longiradicata H a h n , W i l d et 
Woute r s , 1987 ; Lepagia gaumensis H a h n , W i l d et 
Woute r s , 1987 . 
R e m a r k . G o d e f r o i t ( 1 9 9 7 ) d e s c r i b e s a L a t e 
Triassic f auna in t h e n e a r b y a n d c o n t e m p o r a -
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n e o u s l o c a l i t y o f V a r a n g e v i l l e . T h i s f a u n a 
includes tee th of i nde t e rmina t e advanced cyno
don t s . 

Medernach 
( G . - D . Luxemburg) 
A g e . ? M i d d l e N o r i a n ( H a r y & M u l l e r 1 9 6 7 ; 
C u n y et al. 1995) . 
Taxa d i scovered . D r o m a t h e r i i d a e : Pseudotrico-
nodon wildi H a h n , Lepage et W o u t e r s , 1 9 8 4 ; 
"cf. Tricuspes tuebingensis" (= Tricuspes aff. sigo-
gneauae). 
C y n o d o n t i a incertae sedis: Gaumia cf. incisa. 

Habay-la- VieUle 
( G a u m e , Belgium) 
Age . Early Rhae t ian (Bock 1987) . 
Taxa d i scovered . D r o m a t h e r i i d a e : Pseudotrico-
nodon ? sp. 
Traversodont idae : Microscalenodon nanus H a h n , 
Lepage et Woute r s , 1988 . 
C y n o d o n t i a incertae sedis: Gaumia longiradicata 
H a h n , W i l d et Woute r s , 1987 ; ? Gaumia incisa 
H a h n , W i l d et Woute r s , 1987 ; Lepagia gaumensis 
H a h n , W i l d et Woute r s , 1987 . 

Hallau Bone-bed 
(Kan ton Schaffhausen, Switzerland) 
Age . For C l e m e n s (1980) , the Ha l lau Bone-bed 
postdates the U p p e r N o r i a n (Knolenmergel ) , bu t 
is n o y o u n g e r t h a n t h e L o w e r , b u t n o t 
Lowermost , H e t t a n g i a n (the bone -bed is overlain 
by a m a r l c o n t a i n i n g t h e a m m o n i t e Psiloceras 
johnstoni). There fo re , t h e H a l l a u local fauna is 
p robably of Rhae t ian age. 

Taxa discovered. Dromathe r i i dae : Tricuspes sigo-
gneauae H a h n , H a h n et Woute r s , 1994. 
C y n o d o n t i a incertae sedis: Gaumia sp. ; Lepagia 
gaumensis H a h n , W i l d et Woute r s , 1987 . 

Rhätsandstein bone-beds of Württemberg 
(Germany) 
Age . Probably no t older t h a n U p p e r N o r i a n a n d 
n o t y o u n g e r t h a n Lower H e t t a n g i a n ( C l e m e n s 
1980) . 
Taxa discovered. Dromathe r i i dae : Tricuspes tue
bingensis E. von H u e n e , 1 9 3 3 . 
T r i t y lodon t idae : Oligokyphus triserialis H e n n i g , 
1 9 2 2 [sensu S u e s 1 9 8 5 ) ; Tritylodon fraasi 

L y d e k k e r , 1 8 8 7 ; Chalepotherium plieningeri 
(Ameghino , 1903) . 

Lower Lufeng Formation 
(Western Yunnan , Ch ina ) 
Age . H e t t a n g i a n to P l i ensbach ian ( C h e n et al. 
1982; Luo & W u 1995) . 
T a x a d i s c o v e r e d , ( a c c o r d i n g t o L u o & W u 
1994) . Tr i ty lodont idae: Bienotherium yunnanense 
Young, 1940; Bienotherium minor Young, 1947 ; 
Bienotherium magnum Chow, 1962; Oligokyphus 
lufengensis Luo et S u n , 1 9 9 3 ; Lufengia delicata 
C h o w et H u , 1959 ; Yunnanodon brevirostre (Cui , 
1976) ; Dianzhongia longistrata Cu i , 1 9 8 1 . 

P A L A E O G E O G R A P H I C A L S K E T C H O F 
A D V A N C E D C Y N O D O N T S A N D A F F I N I 
T I E S O F T H E S A I N T - N I C O L A S - D E - P O R T 
C Y N O D O N T F A U N A 

T h r e e successive stages can be d i s t ingu ished in 
t h e La te Tr iass ic a n d Ear ly Ju rass i c c y n o d o n t 
assemblages wor ldwide : t he Late C a r n i a n / E a r l y 
N o r i a n assemblages , t he Late N o r i a n / R h a e t i a n 
a s semblages a n d t h e Liassic a s semblages . T h e 
Late Carn ian /Ear ly N o r i a n assemblages are par t i 
c u l a r l y w e l l r e p r e s e n t e d i n S o u t h A m e r i c a 
(Argen t ina a n d Brazil) , b u t e l emen t s have also 
b e e n d i scovered in s o u t h e r n Africa, I n d i a a n d 
eas tern N o r t h A m e r i c a . T h e s e assemblages are 
d o m i n a t e d by Traversodont idae . W i t h the excep
t i o n of Boreogomphodon, all are large or g i an t 
he rb ivorous c y n o d o n t s . T h e C h i n i q u o d o n t i d a e 
a p p a r e n t l y d i s a p p e a r e d a t t h e e n d o f t h e 
C a r n i a n . T h e D r o m a t h e r i i d a e appea red d u r i n g 
the Ca rn i an . T h e y are very small cynodon t s wi th 
perfec t ly sec tor ia l p o s t c a n i n e t e e t h . T h i s La te 
Carn ian /Ear ly N o r i a n c y n o d o n t assemblages can 
be inc luded wi th in the B-type assemblages, defi
ned by R o m e r (1966) . 

T h e Late N o r i a n / R h a e t i a n c y n o d o n t assemblages 
are well represented in Wes te rn Europe , o n the 
w e s t e r n m a r g i n o f t h e G e r m a n i c R e a l m . T h e 
fauna discovered in Saint -Nicolas-de-Por t is the 
m o s t r e p r e s e n t a t i v e o f t h i s t y p e o f c y n o d o n t 
assemblages. These are d o m i n a t e d by small car-
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nivorous or insectivorous cynodon t s wi th secto
r i a l p o s t c a n i n e t e e t h ( D r o m a t h e r i i d a e o r 
C y n o d o n t i a incertae sedis). T h e Traversodont idae 
a re v e r y r a r e a n d o n l y r e p r e s e n t e d b y d w a r f 
forms. T h e c y n o d o n t fauna from Saint-Nicolas-
d e - P o r t a p p e a r s v e r y s imi l a r w i t h t h o s e f rom 
M e d e r n a c h (three genera in c o m m o n ) , Habay- la-
Viei l le ( th ree o r four gene ra in c o m m o n ) a n d 
Ha l lau (three genera in c o m m o n ) . 
F r o m a palaeoecological p o i n t of view, it is inter
esting to observe that , in Saint -Nicolas-de-Por t , 
small herbivorous Traversodont idae co-exist w i th 
two groups of herbivorous al lotherian m a m m a l s : 
t h e H a r a m i y i d a e a n d t h e T h e r o t e i n i d a e . All 
these small herbivorous groups p robab ly h a d dif
ferent dietary specializations, al lowing their sym
p a t h y For S igogneau-Russe l l & H a h n ( 1 9 9 4 ) , 
t h e h a r a m i y i d t e e th , w h i c h are rarely s t rong ly 
w o r n , m a y be indicative of a diet based o n soft 
p lan t mat ter ; the low cusps a n d delicate roots of 
t h e t h e r o t e i n i d m o l a r s p e r h a p s sugges t a d ie t 
based o n ra ther softer vegetables. T h e s tou t root 
a n d the h igh cusps of t he dwar f t raversodont id 
pos tcan ine tee th suggest a diet based o n harder 
vegetables . T h e wear p a t t e r n of t he pos t can ine 
t ee th is u n f o r t u n a t e l y insuff icient ly k n o w n , in 
th is g r o u p , to c o n f i r m th is h y p o t h e s i s . I n t he 
same way, the Droma the r i i dae co-exist w i th m o r -
g a n u c o d o n t i d m a m m a l s in S a i n t - N i c o l a s - d e -
Port , as in Ha l l au (Peyer 1956) a n d M e d e r n a c h 
( C u n y et al. 1995) . Bo th groups are characterized 
by t r i conodon t cu t t ing teeth a n d p robab ly occu
p i e d s i m i l a r e c o l o g i c a l n i c h e s . S i g o g n e a u -
R u s s e l l & H a h n ( 1 9 9 4 ) s u g g e s t t h a t t h e 
D r o m a t h e r i i d a e ("chin iquodonto ids") were p ro 
bably too small to be carnivorous: perhaps they 
fed o n i n s e c t s w i t h h a r d e l y t r a e . I n S a i n t -
Nicolas-de-Por t , t he m o s t f requent m o r g a n u c o -
d o n t i d , Brachyzostrodon, is charac te r ized by its 
relatively large a n d very stocky molars , indica t ing 
tha t it fed o n larger preys: it was probably a small 
carnivorous. 

T h e c y n o d o n t f a u n a d i s c o v e r e d i n t h e 
R h a t s a n d s t e i n b o n e - b e d s f rom G e r m a n y has a 
i n t e r m e d i a t e c o m p o s i t i o n b e t w e e n t h e typica l 
L a t e N o r i a n - R h a e t i a n a s s e m b l a g e s a n d t h e 
Liassic ones . Tricuspes is t he on ly d r o m a t h e r i i d 
d i scovered in th i s area , w h e r e a s a t least t h r ee 

genera o f t r i t y l o d o n t i d s have been d iscovered . 
T h e s e are t h e o ldes t T r i t y l o d o n t i d a e c u r r e n t l y 
recognized. 
O u t s i d e W e s t e r n E u r o p e , t h e L a t e N o r i a n 
Los Colorados Fo rma t ion of Argent ina has yiel
d e d t h e o l d e s t k n o w n T r i t h e l e d o n t i d a e : 
Chaliminia. T h e presence of Pseudotriconodon in 
t h e N o r i a n Bu l l C a n y o n F o r m a t i o n o f N e w 
Mexico is doubtful (Sues & Olsen 1990) . 

T r a v e r s o d o n t i d s a n d d r o m a t h e r i i d s are absen t 
from the Liassic c y n o d o n t assemblages. These are 
characterized by the presence of Tr i ty lodont idae 
a n d / o r T r i t h e l e d o n t i d a e . Liassic t r i t y l o d o n t i d s 
have a pangean palaeogeographical d is t r ibut ion: 
they are k n o w n f rom E u r o p e , N o r t h Amer i ca , 
C h i n a a n d Sou th Africa. T h i s reflects the appa
rent cosmopol i t an i sm of t e t rapod faunas at tha t 
per iod, as already n o t ed by Shub in et al. (1981) , 
O l s e n & G a l t o n ( 1 9 8 4 ) a n d L u c a s & H u n t 
( 1 9 9 4 ) . Neve r the l e s s , a t t he gene r i c level, t h e 
Liassic t r i ty lodont ids appear m o r e endemic . O u t 
o f t e n t r i t y l o d o n t i d g e n e r a r e c o g n i z e d in t h e 
Early Jurassic ( the Rhatsands te in bone-beds from 
G e r m a n y a re p r o v i s i o n a l l y r e g a r d e d as L a t e 
Triassic in age), e ight have cur ren t ly on ly been 
discovered in a l imi ted palaeogeographical area. 
Dinnebitodon, f r o m t h e K a y e n t a F o r m a t i o n 
(USA), a n d Yunnanodon, from the Lower Lufeng 
Format ion , are very similar a n d probably repre
sent sister-taxa by denta l apomorph ies (Luo pers. 
c o m m . ) . If this t axonomic similarity is taken in to 
c o n s i d e r a t i o n , t h e e n d e m i s m o f t r i t y l o d o n t s 
w o u l d be lower. Howeve r , as t he s t r a t i g r aph ic 
posi t ion of each format ion is no t clearly establi
shed, defini t ive pa laeogeographica l conc lus ions 
are very h a z a r d o u s for t h a t pe r iod . T h e genus 
Oligokyphus has a wide palaeogeographical distri
b u t i o n : r e m a i n s h a v e b e e n d i s c o v e r e d i n 
G e r m a n y , t h e U n i t e d K i n g d o m , C h i n a a n d 
N o r t h A m e r i c a . S t r a t ig raph ica l ly , it p r o b a b l y 
ranges from the Rhae t ian to the Pl iensbachian. 
T h e U p p e r Elliot a n d Lower Clarens Format ions 
of sou the rn Africa have yielded three t r i the ledon-
tid genera. O u t s i d e sou the rn Africa, a jaw frag
m e n t of the t r i the ledont id Pachygelenus cf. monus 
has been discovered in the ? H e t t a n g i a n M c C o y 
Brook format ion of Nova Scotia. 
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C O N C L U S I O N S 

T h e Late Triassic c y n o d o n t fauna discovered in 
Sa in t -Nicolas -de-Por t is u n i q u e in t e rms of the 
d ivers i ty of t h e fauna . T h e fo l lowing taxa are 
r e p r e s e n t e d : Pseudotriconodon wildi H a h n , 
Lepage et W o u t e r s , 1984 ; Tricuspes tuebingensis 
E. von H u e n e , 1 9 3 3 ; Tricuspes sigogneauae H a h n , 
H a h n et G o d e f r o i t , 1 9 9 4 ; Tricuspes tapei-
nodon n . s p . ; Meurthodon gallicus S i g o g n e a u -
Russe l l et H a h n , 1 9 9 4 ; Hahnia obliqua n . g . , 
n . s p . ; Gaumia longiradicata H a h n , W i l d et 
W o u t e r s , 1 9 8 7 ; Lepagia gaumensis, H a h n , 
W i l d et W o u t e r s , 1 9 8 7 ; Maubeugia lotharin-
gica n .g . , n . sp . ; Rosieria delsatei n .g . , n . sp . a n d 
aff. Microscaienodon. Small carnivorous or insec
t i v o r o u s c y n o d o n t s are p a r t i c u l a r l y n u m e r o u s 
and diversified (eight species). T h e y are represent
e d b y t h e f a m i l y D r o m a t h e r i i d a e a n d b y 
C y n o d o n t i a incertae sedis. It has been previously 
s h o w n tha t D r o m a t h e r i i d a e p r o b a b l y represent 
t h e s i s t e r - t a x o n o f M a m m a l i a ( H a h n et al. 
1994) . Herb ivorous cynodon t s are rare a n d p ro 
bably represented by dwar f forms of t he family 
Traversodont idae . A l though very advanced, these 
t r a v e r s o d o n t s are cha rac t e r i zed by a p r i m i t i v e 
d e n t a l m o r p h o l o g y . T h e s t u d y o f t h e p a l a e o -
g e o g r a p h i c a l a n d s t r a t i g r a p h i c d i s t r i b u t i o n of 
La te Triassic t o Ea r ly Jurass ic a d v a n c e d c y n o 
d o n t s i n d i c a t e s t h a t t h e f a u n a d i s c o v e r e d in 
Saint-Nicolas-de-Port is characterist ic of the Late 
Nor i an -Rhae t i an period. 
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