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to its single nature in the other species. The metaconule is single and large.
The mesostyle is prominent (Tobien, 1954, p. 14).

M2, — As shown by Tobien (1954, p. 14) these teeth are more quadri-
lateral than P* because of the marked posterior expansion of the hypocone
(fig. 5 A, B). A further feature that is involved is the forward expansion of
the protostyle, to become more or less a mirror image of the hypocone.
The protoconule is double on both teeth, the lingual protoconule probably
being derived from an arm of the protocone (fig. 5 A). The metaconule is no
larger than the lateral protoconule. As Tobien observed (1954, p. 14), the
hypocone of M2 (fig. 5 B) is not as well developed as that of M!. In spite
of the size of the hypocone, there is only a single lingual root on all the upper
teeth.

M3. — This tooth is more typical of paramyids than is that of 4. picteti.
The hypocone is hardly recognizable as an enlargement of the posterior
cingulum (fig. 5 C). I consider this primitive rather than reduced (Tobien,
1954, p. 14, “der Hypocon stark abgeschwicht”). The metacone, even though
small, is rather large for a paramyid M?3. The metaloph runs from the
metacone at the middle of the rear of the tooth, through the large metaconule,
and is weakly connected with the protocone (fig. 5 C). By comparison with
other paramyids, this is presumably an enlarging rather than a reduced meta-
cone, in contrast to Tobien’s characterization of it as “ der Metacon nahezu
vollig geschwunden” (Tobien, 1954, p. 14). The mesostyle is weaker than
on M1-2,

Lower Teeth. — The lower teeth increase in size from P4 to My , although
P, and M, are of almost equal size (table 1 and fig. 5 F). The metaconid is
a high crest-like cusp on all teeth (fig. SE, F), with a pronounced wear
surface on its posterior face, formed by wear against the anterior side of
the protoloph of the upper cheek teeth. The trigonid basin is deep and
narrow (Weitzel, 1949, p. 6). The blade of the metaconid continues backward
into the elongate metastyle that blocks the lingual exit of the central valley.
The mesoconid, rounded rather than triangular as in A. picteti, unites quickly
with the protoconid and hypoconid, to form a continuous ectolophid along the
buccal half of the teeth. The entoconid is an isolated cone on the molars; its
condition on P, is unknown, due to breakage, and it has been restored in
fig. 5 F on the basis of the molars. The valley behind the entoconid is deep,
and separates it widely from the hypoconulid (fig. 5 E, F). The hypoconulid
was present on P, (fig. 5F), although most of it is broken off, leading
Weitzel to believe it to have been absent (1949, p. 6). The hypoconulid usually,
although not always, joins the hypoconid wear surface (fig. 5E). A few
overdeepened valleys may remain on the crowns (fig. 5 E, My; Weitzel,
1949, p. 6), as foreshadowings of the condition in A. picteti (Riitimeyer,
1891, p. 94). The initial stages in the mesoconid-hypoconid union along
the lateral margins of the teeth, characteristic of A4. picteti (Tobien, 1954,
p. 16), can also sometimes be seen (fig. 5E, F — P,). The trigonid widths
of P,-M,; are much less, and of M, somewhat less, than the talonid widths
(table 1). The talonid width of M, is slightly less than that of the trigonid.

— 139 —



7%
iy

475
iz

s

-(\\\&ﬂ\"h

= =\
<

FIGURE 5. — Ailuravus macrurus from Messel, H X 1.5; others X 5.

. LP*-M?, Darmstadt Me 2 (Tobien, 1954, pl. 1, fig. 1).

RM?, Darmstadt Me 2, anterior end to the right (Tobien, 1954, pl. 1, fig. 1).
LM?, Darmstadt Me 2 (Tobien, 1954, pl. 1, fig. 1).
. Cross section of LI', Darmstadt Me 2, partly restored; lateral limit of enamel
uncertain.

RM,;, Darmstadt Me 2.

LP,-M;, Darmstadt Me 4, isolated teeth that have been rotated so that all crowns
are in the same plane (Weitzel, 1949, pl. 2, fig. 8-10; Tobien, 1954, pl. 2, fig. 1).
. Wear surface of LI,, Darmstadt Me 2.
. Lateral view of left lower jaw, Darmstadt Me 2; part of jaw concealed behind
zygoma.
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As pointed out by Tobien (1954, p. 16), the isolated LM, (Me 53) possesses
both the primitive entoconid-hypoconulid connection through the posterior
cingulum, and the typical Ailuravus connection from the entoconid to the
anterior corner of the hypoconulid.

Incisors. — The upper incisors of Me 2 are present but are crushed.
They are small in cross section, but seem to have originated about as far back
in the snout as is normal among paramyids. The thin enamel extends for an
uncertain distance around into the lateral side, and the anterior face is
rounded (fig. 4 D).

The lower incisor of Me 2 was still present beneath M;, where the
jaw is broken. At this point, the pulp cavity is not especially large, suggesting
that there may have been an appreciable part of the tooth behind this point.
However, from the shape of the jaw in this species (fig. 5 H), it is difficult
to visualize its having extended much beyond a point below the rear of M,,
as in the genotype. Weitzel (1949, p. 8) thought that the chisel edge of the
lower incisor extended “weit iiber die anderen Unterkieferzihne...”. This
extension did not seem so prominent to me (fig. 5 H).

Discussion.

There is very considerable size variation among the specimens referred
to A. macrurus, which might indicate the presence of a large and a small
(Darmstadt Me 154) form. But, at present, this cannot be demonstrated.
The cheek teeth have received rather heavy wear, perhaps having been used
more extensively than in other paramyids because of the slender incisors
and the relatively weak masseter lateralis.

None of the cheek teeth shows the overdeepened valleys as clearly as
do those of A. picteti, but the deepening was beginning, as shown by Mj
of Darmstadt Me 2 (fig. 5 E).

Weigelt (1949, p. 6) stated “Die generische Identitdt der neuen Messeler
und der Egerkinger Form steht fest; Detailunterschiede lassen folgern, das
der Schweizer Vertreter eher ein nahe Seitenverwandter als ein Deszendent
des Messeler Nagers ist”. I believe that he was correct that there is ample
basis to separate this species from A. picteti; I am not convinced that A.
macrurus could not have been directly ancestral to A. picteti.

Ailuravus stehlinschaubi, new name
Fig. 6

Hyracotherium, Pictet and Humbert, 1869, pl. 25, fig. 5.
Maurimontia picteti Stehlin and Schaub, 1951, p. 355.
Ailuravus n.sp., Hartenberger, 1973, table 1.

TypE : Left maxilla with dP%, P* within the alveolus, and M3, Mus. Géol.
Lausanne 39559 (formerly ML 2906, as cited by Wood, 1962, p. 240,
footnote 11, and by Stehlin and Schaub, 1951, in the caption of fig. 18 on
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p. 20. The number LM 2910, given by Stehlin and Schaub on p. 355 was
an error).

Hypobiom : The type; Mus. Géol. Lausanne 39551, right lower jaw with
P,-M,; (formerly LM 2910); and Basel Mt 1767, an isolated LM!. There
are also specimens from Robiac that I have not seen.

DiagNosis : Cusps (especially conules) of upper cheek teeth tend to be
elongate anteroposteriorly; valleys between cusps deeper than in A. picteti;
single protoconule; metaconule developing an anteroposterior doubling; meso-
styles very prominent and buccally extended, especially on P*#; M3 primitive
as in A. macrurus in absence of hypocone; mesoconid of lower teeth very
large, triangular, and cut off from buccal margin of teeth; posterolophid
of molars almost non-existent except for the hypertrophied hypoconulid;
incisor smaller proportionately than in genotype, its posterior end probably
farther forward; mental foramen farther forward than in other species;
tongue-groove not so large as in some specimens of A. picteti; tooth measu-
rements as given in tables 1-2.

DistriBUTION : Mormont-Eclépens, Canton Vaud, Switzeland, and Robiac-
Nord, Department of Gard, France; Bartonian or earliest Ludian (Stehlin
and Schaub, 1951, p. 355) or mid-Bartonian (Hartenberger, 1973, table 1).

DESCRIPTION.

During 1967, while I was studying at the Naturhistorisches Museum,
Basel, it became apparent to me that there was no valid basis for the reco-
gnition of Maurimontia as a genus distinct from Ailuravus, although M.
picteti was clearly specifically separable from A. picteti. This therefore
results in the necessity for a new specific name for the animal from Mormont.
Since the two great Swiss paleontologists were both involved in the study of
this animal, as well as in their review of rodent dentition, I have tried to
recognize this in the new specific name.

Hartenberger (1973, table 1) likewise recognized Maurimontia picteti
as an unnamed species of Ailuravus, identified in the collections from Robiac
(Sudre, 1969, p. 114) as well as from Mormont.

The Mormont species is smaller than that from Egerkingen, but was
about the same size as A. macrurus (tables 1-2). In any event, the size diffe-
rences do not seem to have been very significant. The cheek tooth pattern of
A. stehlinschaubi seems to be a modification of that of A. picteti, with an
increase in the anteroposterior development of the individual cusps of the
upper teeth, especially the conules, which was sufficiently marked so that in
some teeth the metaconule is double (fig. 6 A, M3; B, C). Large mesostyles
are present on all the upper molars (fig. 6 A, C), an advanced character.
The parastylar region swings around the anterior and buccal slopes of the
paracone. A similar cingular area lies lateral to the metacone on M!-2 of the
type (fig. 6 A), as in Rapamys (Wood, 1962, fig. 52 C), although the rest
of the tooth is quite different. The protoloph is continuous from the protocone

— 142 —



wooD : Ailuravus D'’EUROPE

to the rear of the protoconule, although it may be interrupted before wear
(fig. 6 A-C).

P4, — The upper deciduous tooth was removed from over P* between
the time that the drawing was made for Stehlin and Schaub (1951, fig. 18)
and when I studied the material in Basel in 1966. The permanent tooth,
partly buried within the alveolus, has no visible suggestion of a hypocone,
as in Mytonomys (Black, 1968 b, fig. 2), and the cusps have much less
anteroposterior elongation than in the molars. The mesostyle is very promi-
nent, as in A. macrurus.

M2, — The hypocones are large, making the teeth quadrate, but the
protostyle is very small (fig. 6 A, C) in contrast to the earlier species. The
hypocone has established connections with the metaconule as strong as those
of the protocone. The conules and the metacone are elongate anteroposteriorly.
The mesostyle is large and, together with the protostyle, takes part in a
nearly complete buccal cingulum, which is continuous with the anterior
cingulum.

M?. — This tooth does not differ greatly from that of 4. picteti. There
is no hypocone (fig. 6 A), but a small protostyle. The buccal cingulum of the
other molars is absent. The conules are elongate. The metacone is a large
posterior cusp.

dP*. — This ultramolariform tooth has a large hypocone. The anterior
and posterior cingula almost meet at the middle of the buccal side of the
tooth. The lingual valley between the protocone and hypocone extends into
the middle of the tooth, arising from a col between the protoconule and
metaconule. There is a large hypoconule on the posterior cingulum. The tooth
is considerably smaller than the molars (table 2).

Lower Teeth. — The most striking feature of the lower teeth is the
large, triangular mesoconid, located almost in the center of the tooth (fig.
6 F). With wear, the posterior arm of the protoconid would unite with the
anterior slope of the hypoconid, separating the mesoconid from the buccal
wall of the tooth. The entoconid is large and conical, isolated from the
hypoconulid by a deep valley, the shallowest part of which is between the
anterior ends of the cusps (fig. 6 F). The entoconid and hypoconid are
widely separated. The hypoconulid is a distinct, rounded cusp, isolated on the
molars, until after considerable wear, from both the hypoconid and the
entoconid. Its relationships on P, are uncertain, due to breakage.

Incisor. — The lower incisor is not preserved. However, from the size
and shape of the alveolus (fig. 6 D), it clearly had the same cross-sectional
shape as in A. picteti and A. macrurus, but was proportionately even smaller.
The curvature of the mandible (fig. 6 E) suggests that the tooth may have
ended beneath M, .

Skull. — The type preserves small portions of the maxillary and pala-
tine (fig. 6 A). There is no evidence for the presence of P3 or dP3, but
portions of the bone in front of the protocone and protoconule of P* are
broken and such a tooth might have been present but minute. It probably

— 1



PALZOVERTEBRATA, vol. 7, 1976

S N vV, oy \‘ '}
/ STy §
L (&0

FIGURE 6. — Ailuravus stehlinschaubi from Mormont. Teeth X 5, jaw X 1.5.
A. Type, Lausanne 39559, RP“M?, anterior end to the right (Stehlin and Schaub,
1951, fig. 18).
B. Type, Lausanne 39559, RdP*, anterior end to the right (Stehlin and Schaub, 1951,
fig. 18).
. Basel Mt 1567, LM".
. Lausanne 39561, anterior view of lower jaw broken in front of P,. Dots are
matrix; dashes are calcite crystals.
. Lausanne 39561, lateral view of lower jaw.
. Lausanne 39561, RP,-M, (Stehlin and Schaub, 1951, fig. 310).
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was absent, however, in view of the extensive area of bone, with no trace
of alveoli, that apparently extended over this area before dP* was removed
(Stehlin and Schaub, 1951, fig. 18). The maxillary-palatine suture crosses the
palate by the rear of M', and almost reaches the alveolus of M2, behind
which point the suture turns backward close to the alveoli. Two posterior
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palatine foramina are in the palatine opposite the front of M2 (fig. 6 A).
One leads forward and one backward into the bone. I know of no other
paramyid that resembles this condition.

Lower Jaw. — The lower jaw is somewhat more slender than in the
other species. There seems to have been a prominent chin process (fig. 6 E),
and the jaw attained a minimum depth beneath M, , probably marking the
end of the incisor. There is no trace of a mental foramen on Lausanne 39551,
so that the foramen was farther forward than in the other two species. The
coronoid process, as in A. picteti, passes the alveolar level behind M, .
The anterior end of the rather strong lateral crest, for the origin of the
masseter medialis, ends as in A. picteti, with no rugosity for an anterior
tendon of this muscle. There is no masseteric crest but only a somewhat
rugose area across the ventral half of the mandible beneath M, , perhaps for
the insertion of the masseter lateralis. However, the angular process arises
from the body of the mandible just back of the level of My (fig. 6 E). If
this indicates the insertion of the posterior part of the masseter lateralis, as
it should, the anterior part may have been well behind the rugose area. An
area ventral to the angular process may mark the insertion of the masseter
superficialis. There is no tongue-groove on the part of the mandible preser-
ved, suggesting that this structure was weaker than in A. picteti, if indeed it
was present at all.

Discussion

Ailuravus stehlinschaubi seems to have continued from A. picteti the
trends that separated the latter from A. macrurus. A few features seem out
of line here (size; position of the mental foramen; size of the tongue groove),
but we know nothing of individual variation of these features in Ailuravus.
Therefore, whether or not the line A. macrurus — A. picteti — A. stehlin-
schaubi is a true phyletic sequence, the three are certainly closely related.

Ailuravus sp.

Michaux (1968, p. 159-162) has reported two unnamed species of
Ailuravus from Cuis, based on isolated teeth. From his description and illustra-
tions (1968, pl. 6, fig. 5-8; pl. 7, fig. 1-6) there seems no reason to question
that these are referable to Ailuravus. However, what little is known (tables
1-2) of the size range within populations of the genus suggests that these may
represent a single species with considerable size variation, although there are
morphological differences between the large and small individuals, as
pointed out by Michaux (1968, p. 161-162).

The tooth that Michaux identified as ? Ailuravus (1968, p. 161; pl. 7,
fig. 6) is rather progressive for P3 or dP? of this genus, on the basis of the
few specimens that are known.

These teeth, as pointed out by Michaux (1968, p. 162), are more
primitive than those of middle Eocene Ailuravus, but the Cuisian Ailuravus
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and A. macrurus «semblent ... assez proches I'un de l'autre » (Michaux,
1968, p. 162).

Hartenberger (1973, Table 1) lists Ailuravus from the early Lutetian of
Mas de Gimel, near Montpellier, France.

Relationships of Ailuravus

Meldimys and Ailuravus are a line of European paramyids, evolving
while that continent was isolated. Ailuravus and Plesiarctomys were the largest
European paramyids, and among the largest, if not the largest European
Focene rodents, reaching about the size of a modern marmot. They were
significantly smaller than the North American paramyids of the subfamily
Manitshinae. As stated by Tobien (1954, p. 17), “ Die Aszendenten des
Ailuravus werden wohl unter den Paramys-Formen mit echtem Hypocon zu
suchen sein, derartige Tiere sind offensichtlich im Sparnacien und Yprésien
Belgiens und Frankreichs vertreten ”.

Although the sequence A. macrurus — A. picteti — A. stehlinschaubi is
one of generally increasing complexities in cheek tooth pattern and pro-
gressive reduction of the lower incisors, the evidence is not fully convincing
that it represents an actual phyletic line, although the species are not far
from such a line. I am aware of no evidence that the line persisted in
Europe after the middle Late Eocene of Mormont.

The Ailuravinae are not among the abundant European Eocene rodents,
and presumably owe their relative rarity to their having occupied a forested
habitat, an environment always poorly represented in fossil collections.

There are clear analogies between Ailuravus and the North American
Leptotomus, including incisor pattern, shape and general slenderness of the
jaws, and the generally rounded cusps. These seem to represent similar adapta-
tions for corresponding diets and not close relationship. Both genera were
most probably frugivorous and arboreal. The resemblances to Mytonomys
seem more significant of genetic relationship, and it seems possible that the
best interpretation of the situation would be to refer Mytonomys to the
Ailuravinae, as was tentatively done above. Resemblances to the Prosciuridae
(as Prosciurinae) have been pointed out both for Ailuravus (Schaub, 1958,
p. 749-751) and for Mytonomys (Wood, 1962, p. 227-228), although it now
seems clear that neither genus was related to prosciurids. Almost every feature
listed above in the subfamilial diagnosis (p. 122) characterizes Mytonomys
as well as Ailuravus.

Schaub (Stehlin and Schaub, 1951, p. 205) reports that Stehlin’s notes
indicated that he had come to an agreement with Teilhard that the latter’s
“ Paramys forme major ” from the Ypresian was referable to Ailuravus and
represents the earliest stage of that genus. Wood (1962, p. 51-52) referred
“ Paramys forme major ” to Paramys sp. near P. copei, and disagreed (p.
52) as to its similarity to Ailuravus. As indicated above, there is similarity in
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the pattern of P3 between the North American P. copei and Ailuravus, which
may indicate that a species of Paramys near P. copei was the ancestor of the
Ailuravinae. However, I still do not think that Teilhard’s material can be
referred to the Ailuravinae, especially in view of the definite representation
of Ailuravus in the Ypresian (Michaux, 1968, p. 159-162).
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