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Fig. 1 Upper postcanine crown pattern of different tritylodonts described in the present paper

A. Bienotheroides zigongensis; B. Lufengia; C. Yunnanodon; D. Bienotherium,
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Fig. 2 Upper dentitions

A. Bienotherium (V8536), lingual view, left points anterior, separate tocth illustrates
the anterior view of the first postcanine tooth; B. Last 3 postcanines of Biemotheroides
zigongensis (V7911), labial view, left points anterior; C. Yunnanodon (V8542),

lingual view, right points anterior
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A3 LSRR ETR
A. BREMUITEE (v8545); B. 3jEH (V8539); C. mEEH (V8543), LAHETN
Fig. 3 Dorsal view of the upper postcanine tooth.

A. Bienotheroides zigongensis (V8545); B, Lufengia (V8539); C. Yunnanodon (V8543)
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Fig. 4 Lateral view of the lower postcanines

A. Bienotherium (V8537), right points anterior; B. Lufengia (V 8538), left, anterior;
C. Brenotheroides zigongensis (V7912), right, anterior
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Fig. 5 Diagram of transverse section showing the arrangement of tooth roots

A. Bienotherium; B. Lufengia; C. Yunnanodon
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Fig. 6 Dorsal view of the rootless upper postcanine
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POSTCANINE ROOT SYSTEM IN TRITYLODONTS

Cui Guihai  Sun Ailing

(Instisute of Vertebrate Palcontology and Palcoanthropology, Academis Sinica)

Key words Tritylodon:; Bienotherium Lufengia; Yunnanodon; Bienotheroides; Post-

canine; Tooth root

Summary

Inspired by Dr. Tom Rich’s letter inquiring the structure of the roots of tritylodont cheek-
teeth, we initiated this study. At first, only several isolated teeth were exposed. ILater on,
jaws and partial skull carrying the dentition have been included.

. The generic identification of the materials is based mainly on the morphology of the upper
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postcanine crowns. Among the four genera dealt with in this work, Yunnanodon is unique in
having a cusp formula of 2-3-2: 2 buccal, 3 median and 2 lingual cusps. From the smaller and a
little medially situated posterior cusp of the lingual row, Lufengia could be separated from the
other two genera.

Bienotheroides is supposed to be distinguished by a cusp formula of 2-2-2, as those in the
later tritylodonts: Stereognathus, Bocatherium, etc. However, in fact, this cusp pattern exists only
in the type species, B. wanhsiencnsis. Another species, B. zigongensis from a lower horizon,
namely, Lower Shaximiao Formation of Sichuan and Wucaiwan Formation of Xinjiang, pos-
sesses a cusp formula of 2-3-3, much similar to that of Bienotherium. Consequently, the locali-
ties and horizons are taken as a measure of discriminating those specimens with similar crown

pattern, especially the lower postcanine teeth.

Description
Upper postcanine roots

Bienotherium (Vv 8536) (Fig. 2, A)

Each tooth has 6 long and cylindrical roots, 3 anterior and 3 posterior, arranged in two
transverse rows. The anterior lingual and anterior median roots are fused together, a distinct
groove represents the fusion. The anterior labial root is completely independent [rom them.
A1l the tips of the anterior roots curves backwards.

The posterior roots are separated from each other. In the midst of the long neighbouring
roots, the posterior median root is hidden. It is much slender, with a length only half of the
others. In Bienotherium, the ‘web-like, sheets of dentine’ (Kiihne, 1956), or the ‘dental blade’ is
not developed.

At the posterior part of the dentition, the roots show some dissimilarities to the anterior ones.
More roots appeared. The anterior lingual root is again subdivided into two. The last root
is even more complicated.

Lufengia (V 8538, V 8539) (Fig. 3, B)

The root pattern of Lufengia is similar to that of Oligekyphus in having two dental bla-
des which connect the transverse roots together. The transverse sulcus betwszen the two rows
separates the tooth into an anterior and a posterior parts. Inside the dental blade, the posterior
median root is encircled with its tip “peeping out”. Viewed laterally, these two sheets of den-
tine inclined anteriorly with the roots. The inclination of the posterior blade is greater than
the anterior one.

Four postcanines were preserved on V 8538, There is no doubt that the roots of the anterior
two teeth were reducing, thev are much shorter than the posterior ones.

Yunnanodon (V 8542, V8543) (Fig. 2, ¢, Fig. 3, ¢)

Contrary to that of Lufengra, the roots of Yunnanodon have no distinct dental blade. All
the roots spread out and in trapezoid shape. No backward curvature is seen. From the anterior
teeth, it could be observed that the anterior roots are degenerating as that in Lufengia, and two
processes are remained.

At the end of the tooth row, the ultimate unerupting teeth lies low down the alveolus. This
15 a quadrangular plate with a [ully developed crown but without the slightest trace of roots.
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Other specimens also indicate that at the base of the crown there is a cingulum arounds the
four edges, Besides, a pair of parallel longitudinal ridges running anteroposteriorly, which, most

likely, may represent the germ of the roots.

Bienotheroides zigongensis (V 7911, V 8545) (Fig. 2, B, Fig. 3, A)

The roots of Bienothercides zigongensis postcanines have well developed dental blades. It
goes even further in that the two blades of anterior and posterior have united into one single
block. As that in Bienotherium, the posterior median root is rather long and protruding high
up the lamina. Other roots are long and parallelly spread, but somewhat shorter than that of

Bienotherium.

Lower postcanine roots

Bienotherium (V 8537) (Fig. 4, A)
On the specimen V 8537, there preserved 6 cheekteeth, each with anterior and posterior
roots. All the roots are transversely widened, obviously, they came from the [usion of another

two.

Consistent with the upper teeth, the roots of the lower ones are long and curved backwards.
The roots of the anterior postcanine are the longest. It becomes shorter and shorter when it
goes posteriorly. The posterior roots of the anterior postcanine are shorter than that of the

anterior ones.

Lufengia (v 8538) (Fig. 4, B)

A whole set of lower dentition is shown in V 8538, consists of 4 functional teeth and a
last unerupted tooth. Two single roots are present in each postcanine. The two roots of the
ultimate functional teeth are straight and branched away each other. Forwardly, the anterior
roots bacome curved. The first cheektooth has the maximum curvature of the anterior root, while

its posterior root is much shorter and shrinking.

Yunnanodon (V 8542)

Generally speaking, the roots of Yunnanodon is very much similar to that of Lufengia. The
three functional cheekteeth have a pair of forked roots, the anterior ones are more robust and
slightly curved. An unerupted tooth lies obliquely within the alveolus and is outcropping.

Bienotheroides zigongensis (V 7912) (Fig. 4, c)

Four postcanines have been cleared out on a complete lower jaw and represent the entire
dentition. Different from all the other genera, cuch tooth has but one root. The single root
is extraordinarily long and more curved than that in Bienotherium. The root is cylindrical,
not widened at all. Behind rhe base of the single root, there could be seen a small projection,
a reminiscence of the reduced posterior root. The thick and blocked dental blade is equal to
that of the upper postcanine teeth in this species.

Discussion

From the above description, it has heen shown that each upper tooth consists basicaliy of
5 roots: 2 anterior and 3 posterior ones; each lower tooth, 2 roots: 1 anterior and 1 posterior
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one.

Among the upper postcanines, Bienotherium is unique in having a bipartite anterior lingual
root, and more roots on the posterior cheekteeth. The trace of the two fused anterior roots can
still be recognized in Lufengia, being a little widened, but no longer existed in Yunnanodorn
and Bienatheroides.

The anterior median root did uppear in the history of tritylodonts. 1n Oligokyphus, the
anterior lingual and anterior median roots had connected into a ¢ _|’ -shape (Kiihne, 1956).
Tritylodon has three roots on the anterior row, connected by the dental blade, Lut no posterior
median root is seen. Stereognathus has the usual 5 roots, with the posterior median root situated
at the center of the rest roots. (Simpson, 1928)

Changes taken place in the lower postcanines are even more prominent. Coupled with the
upper postcanines, Bienotherium achieves the maximum number in lower cheekteeth roots: two
doubled roots. Lufengia and Yunnanodon are identical in provided with two singled roots.
These two roots are more branched off rather than parallel. Here in these two genera, the
reduction of the posterior roots have begun in those anterior postcanines. Finally, in Bienor-
keroides, only one single root remains in each lower postcanine.

Consequently, it could ve concluded that in the evolutionary history of tritylodonts, the
number of postcanine roots underwent a process of reducing, approximately in accordance with
the reduction of cusp number on the crown. Oligokyphus has more cusps than the others, it has.
more roots as well. Stratigraphically, Bienotherordes occupies the highest horizon, it possesses
the least number of cusps, also a single root on its lower postcanine.

The comparison of the roots in the different genera is listed. in table 3.

Tritylodonts have been explained as having only one Zahnreihe during the replacement of
its postcanine teeth. The new teeth added successively at the end of the toothrow, and the old
ones lost from the front. Several series of roots on the dentition point out that originally the
new rootless tooth lay at the bottomn of the alveolus. Later on, the crown plate moved up and
obliquely attached to the posterior margin of the last functional tooth. The roots were growing
simultaneously with the eruption, and even further, it continued when the tooth firstly appeared
on the jaw. After its fully eruption, it became to decrease, and eventually, were absorbed while
the crown shedded away. To our understanding, this phenomenon appears merely on the upper
dentition. No absorption of the roots is observed on the lower ones.

It may be presumed that the curvature of the long roots in lower postcanines indicates an
anterior movement happened in the course of tooth developing. In Bienotheroides zigongensis,
it moved about 15 mm, measured from the original point of root tip at the bottom of the alveolus.
Probably, it partly explains why there is no long diastema in these short-snouted tritylodonts.
Again, this curvature has no parallel on the upper teeth, except the bending of auterior roots in

the anterior postcanines of Bienotherium.
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