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NOTE

MAMMAL-LIKE TOOTH FROM THE UPPER TRIASSIC OF GERMANY

SPENCER G. LUCAS1, ANDREW B. HECKERT1, JERALD D. HARRIS1, DIETER SEEGIS2, and RUPERT WILD3, 1New Mexico Museum of
Natural History, 1801 Mountain Road NW, Albuquerque, New Mexico 87104 U.S.A.; 2Vordere Ramsbachstrasse 7, D-73614, Schorndorf, Ger-
many; 3Staatliches Museum für Naturkunde, Rosenstein 1, D-70191, Stuttgart, Germany

FIGURE 1. Stratigraphic section of the Lehrbergschichten at Geiss-
gurgelbach showing location of horizon that yielded SMNS 80766 and
inset map showing the locality at Geissgurgelbach.

Recent discoveries have extended the antiquity of the Mammalia
(sensu Lucas and Luo, 1993) back to the late Carnian, about 228 Ma,
and reveal a greater diversity of Late Triassic mammals and advanced,
non-mammalian cynodonts than was known as little as two decades ago
(compare reviews of Clemens et al., 1976 and Clemens, 1986, with
those of Lucas and Hunt, 1994 and Godefroit and Battail, 1997). We
now add to this Late Triassic diversity a tooth from the German Keuper
that is significant because it potentially fills a morphological gap in the
evolutionary transition from the postcanine tooth of a dromatheriid cy-
nodont to that of a morganucodontid mammal. SMNS 5 Staatliches
Museum für Naturkunde, Stuttgart, Germany.

PROVENANCE AND AGE

Seegis (1997:pl. 27, fig. 10) illustrated SMNS 80766, a tiny tooth in
a jaw fragment, identifying it as ‘‘Cynodontia indet.’’ This fossil was
collected at Geissgurgelbach, northeast of Stuttgart in Baden-Württem-
berg (Gauss-Kruger-Coordinates: R 35 41 690/H 54 15 740) (Fig. 1).
The specimen came from the lower, dolomitic part of the Obere Lehr-
bergbank, which is in the upper part of the Lehrbergschichten (5upper
part of Untere Bunte Mergel; Fig. 1). These strata are of Otischalkian
(late Carnian) age based on the presence of the primitive phytosaur
Paleorhinus (in the Kieselsandstein) and the primitive metoposaurid
Metoposaurus (Lucas, 1998). Palynology also is consistent with a late
Carnian age (Seegis, 1997).

DESCRIPTION

SMNS 80766 (Fig. 2) is a single tooth in a bone fragment. Antero-
posterior length of the tooth crown is 1.12 mm, and maximum crown
width is 0.58 mm. The principal crown cusp is inclined, presumably
posteriorly, and one side of the tooth is convex, presumably labially.
The bone rises posterior to the tooth, which is apparently the base of
the ascending ramus of the dentary. If we have oriented these landmarks
correctly, then SMNS 80766 is the lower right, posteriormost postcanine
tooth in a dentary fragment.

The tooth crown is dominated by a single, tall, conical cusp (cusp
a). This cusp has a blunt apex with a small, circular, abapical wear
facet. Cusp a has a nearly flat (very slightly convex) surface that com-
prises most of the lingual aspect of the tooth. The labial surface of cusp
a is more convex with several striae that originate near the crown apex
and diverge toward the crown base.

Cusp b is much smaller than and lower than cusp a. Cusp b is at the
anterior edge of the tooth with a small cleft separating it from cusp a.
Thus, viewed lingually, cusp b is a very small, low, blunt triangle.

A chip missing from the postero-labial edge of the tooth probably
included a low cusp c. The postero-labial part of the crown is a broad,
slightly concave cingular shelf. The anterior edge of this cingulid begins
near the postero-labial slope base of cusp a and widens posteriorly so
that the widest part of the crown is posterior to cusp a. The labial edge
of the cingulid is a low ridge with three tiny bumps that may be called
cuspids (or stylids). The crown then narrows somewhat posteriorly to
be gently rounded. Thus, the occlusal shape of the crown is a very
acute triangle with its steep apex pointed anteriorly.

The crown base below the cusps is columnar, and the root base is
divided into two, highly divergent roots. This root division begins well
below the crown base.

DISCUSSION

SMNS 80766 is a unique dental morphotype. It probably represents
a new taxon, but we believe it is not a sufficiently complete specimen
upon which to base a new name. We thus identify SMNS 80766 as an
indeterminate cynodont (as did Seegis, 1997), and note that it has mor-
phological features that distinguish it from both dentally advanced cy-
nodonts (dromatheriids) and primitive mammals (morganucodontids).

SMNS 80766 has more divided roots than any dromatheriid. Its
crown is not as trenchant as the typical dromatheriid tooth, and no
dromatheriid tooth has a cingulid. However, unlike most mammals (Sin-
oconodon is an exception: Crompton and Luo, 1993; Luo, 1994), there
is no evidence that SMNS 80766 interlocked with the opposing upper
tooth; i.e., it lacks a system of wear facets. Furthermore, in contrast to
early mammals such as Morganucodon (e.g., Mills, 1971; Kermack et
al., 1973; Clemens, 1980), Brachyzostrodon (Sigogneau-Russell, 1983;
Hahn et al., 1991) and Megazostrodon (Crompton, 1974; Gow, 1986),
SMNS 80766 lacks cuspids other than a-b-c, has no antero-lingual cin-
gulid and does not have root division up to the crown base. Note,
though, that in the Early Jurassic mammal Sinoconodon not all post-
canine roots are fully divided (Luo, 1994; Zhang et al., 1998). In SMNS
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FIGURE 2. SEM microphotographs of SMNS 80766, right lower posteriormost postcanine tooth of a cynodont. A, B, lingual view. C, D, labial
view. E, G, occlusal (stereophotograph) view. Scale bars 5 2 mm.
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80766, cusps b and c (?) are also extremely small relative to cuspid a,
a feature more characteristic of dromatheriids than of early mammals
(Clemens, 1980; Hahn et al., 1994).

SMNS 80766 can thus be envisioned as a postcanine tooth mor-
phology intermediate between that of a dromatheriid and a morganu-
codontid. Further division of the root base, addition of an antero-lingual
cingulid, and cuspids with development of interlocking wear would
transform the SMNS 80766 tooth morphology into a morganucodontid
tooth.

SMNS 80766 is older than the oldest morganucodontids (they are
late Revueltian5late Norian in age: Lucas, 1998) and slightly younger
than/approximately the same age as the oldest dromatheriids, which are
from the Turkey Branch Formation in Virginia (Godefroit and Battail,
1997; Lucas, 1998). The German tooth thus represents a plausible link,
both morphologically and temporally, between dromatheriids and mor-
ganucodontids. As such, it supports arguments (e.g., Hahn et al., 1994)
that the origin of mammals is from dromatheriids, not from tritylodon-
tids.
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