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Convergent dental adaptations in
pseudo-tribosphenic and tribosphenic mammals

Zhe-Xi Luo?l, Qiang Ji?& Chong-Xi Yuan?

Tribosphenic molars of basal marsupials and placentals are a
major adaptation, with the protocone (pestle) of the upper molar
crushing and grinding in the talonid basin (mortar) on the lower
molar'™. The extinct pseudo-tribosphenic mammals have a
reversed tribosphenic molar in which a pseudo-talonid is anterior
to the trigonid, to receive the pseudo-protocone of the upper
molar. The pseudo-protocone is analogous to the protocone, but
the anteriorly placed pseudo-talonid is opposite to the posterior
talonid basin of true tribosphenic mammals®”’. Here we describe
a mammal of the Middle Jurassic period with highly derived
pseudo-tribosphenic molars but predominantly primitive man-
dibular and skeletal features, and place it in a basal position in
mammal phylogeny. Its shoulder girdle and limbs show fossorial
features similar to those of mammaliaforms and monotremes, but
different compared with those of the earliest-known Laurasian
tribosphenic (boreosphenid) mammals. The find reveals a much
greater range of dental evolution in Mesozoic mammals than in
their extant descendants, and strengthens the hypothesis of homo-
plasy of ‘tribosphenic-like’ molars among mammals.

Class Mammalia
Clade Yinotheria Chow and Rich, 1982 (emended by ref. 3)
Family Shuotheriidae Chow and Rich, 1982 (ref. 5)
Pseudotribos robustus gen. et sp. nov.

Etymology. Pseudo, false, for superficial resemblaneéios, grinding,

Shuotherium shilongi and Shuotherium kermacki in having teeth
about 30% smaller in size than comparable teeth, but larger than
those of Shuotherium dongi by 2096~". Pseudotribos differs from

S. kermacki in having a more inflated pseudo-protocone. It is
distinguishable from other mammaliaforms in the apomorphies of

a well developed pseudo-talonid basin positioned anterior to the
trigonid on the lower molar in full occlusion with the upper
pseudo-protocone (Fig. 2e). It is distinguishable from all therii-
morph mammals (from eutriconodontans, multituberculates and
spalacotheroids to living theriari§)n the following plesiomorphies:

a large interclavicle twice as long as the sternal manubrium, with two
lateral processes and an expanded posterior process. Itis distinguish-
able from multituberculates to living therians (excefitidolestes)**

in retaining mobile lumbar ribs, in lacking a distinctive head—neck
offset from the femoral shaft, and in the presence of an enlarged lesser
trochanter and a laterally projecting greater trochanter. Although
similar to Fruitafossor in generalized and robust limb bones,
Pseudotribos lacks the tubular postcanines and xenarthran-like lum-
bars of the lattdf. (For a full diagnosis, see Supplementary
Information.)

The most important molar feature of the reversed tribosphenic
pattern is the pseudo-talonid with a pestle-to-mortar crushing
function®"—a convergence to the true tribosphenic molar that is
correlated with the great diversification of basal placentals and
marsupial$™® and with basal australosphenid mamniafs'® (see

for the grinding and crushing function of the pseudo-tribosphenid-ig. 2). Previous assignment of isolated upper molars to the lower
molar; robustus, strong, for the stout limb bones of the new mammal.teeth of Shuotherium®” is now validated by thén situ occlusion of
Holotype. Chinese Academy of Geological Sciences (CAGS)04081upper and lower teeth of the neWseudotribos (Fig. 2e): pseudo-
and CAGS040811B are the part and counterpart, respectively, apr@tocones of left M and M are preserved in occlusion with the
partial skeleton with impression and carbonized residues of fuanterior pseudo-talonid basins of lowernd Ms, respectively. The

(Fig. 1).
Locality and age. Daohugou locality (4418.979N, 119 14.318E),

pseudo-protocone of Mis smaller and asymmetrical; its prevallum
surface shears against the postvallid surface of the trigonid;cnd

Ningcheng County, Inner Mongolia Region, China, in the Middlethe post-cingulid of lower I seems to be too small to have any
Jurassic Jiulongshan Formation. Mammaliaforms from this formaerushing function (Fig. 2e), as previously prediététhe preserved
tion include the docodontCastorocauda® and the basal mammal postvallum of upper Pcorresponds to the anterior side (prevallid) of

Volaticotherium® (see also Supplementary Information).
Diagnosis. Dental formula: f*-C-P>-M¥1,-C,-Ps-M3 (Fig. 2).

the trigonid on lower M. This matches the triangular lower ultimate
premolar (R), as earlier interpreted fdhuotherium and some aus-

Upper molars have a triangular pattern of three cusps: a taller partialosphenid mammats®*} and aligns all upper and lower molars.
cone, a shorter metacone and an elevated ‘pseudo-protocone’. Lowée canine is incisiform, and the ante-molar series shows a posterior
molars have a triangular cusp pattern of the trigonid with a labiagradient of increasingly developed precingulids that further expands
protoconid (tallest), an anterior paraconid and a posterior metacointo the pseudo-talonid basin on MConspicuous spaces are present
nid (lowest). Anterior to the trigonid is the pseudo-talonid basin with between teeth from the posterior incisors to the lower premolar P
an elevated labial rim (pseudo-hypoconid) that is connected to th&he replacing teeth at the ultimate lower incisor locus and the upper
pseudo-hypolophid crest. The lingual rim of pseudo-talonid basin ofanine locus indicate a typical diphyodont replacement as in most
Pseudotribos lacks the distinctive cusp ‘pseudo-entoconid’ that isnammaliaformé&

present in the closely relatefhuotherium. Pseudotribos is distin- The mandible ofPseudotribos is poorly preserved, but reveals
guishable fromShuotherium in having a more extensive posterior several structures previously unknown in shuotheriids (Fig. 2g).
cingulid extending to the labial side of the trigonid and in having arhe dentary condyle is robust. The mandibular ramus is gracile
less developed pseudo-hypoconid (Fig. 3). It is distinguishable froend shallow in the symphyseal region, but more robust and deeper
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