i Aem
— DN TOGIET
%> POLOICA Brief report

Vol. 46, No. 4, pp. 589-594, Warszawa 2001

Firs evidence of a neonate dentition in pareasaurs
from the Uppa Permian of Russa

ELENA G. KORDIKOVA and ALBERT J. KHLYUPIN

Finds of juvenile parareptiles are rare in the fossil record. We describe partial upper
dentition with lar ge vacuities between bones belonging to a neonatepar eiasaur (preserved
skull fragment is 22.4mm long). The specimen was collected within 5 m from a skeleton of
an adult specimen of Deltavjatia vjatkensis (Hartmann-Weinberg, 1937) (Par eiasauridae)
from red cal car eousmudstonesin theupper part of theVanyushonkovMember of Ursulov
Formation (Upper Permian, Upper Tatarian substage, Vishkil’skiy regional stage) of
Kote'nich locality, Vyatka River region, Russa. Referral to Deltavjatia vjatkensis is based
on the presence of heterodont dentition: spatulate maxillary, triconodont vomerine and
conical, palatine and pterygoid teeth located on well-developed palate ridges. Thisisthe
first positively identified record of theneonate pareasaur dentition.

Thefinds of juvenile parelasaursarerarein thefossil record, although of adult pareiasaursare
quite numerousin the Late Permian terrestrial assemblages. Up to now weonly haveinforma-
tion about a few juvenile specimens of pareiasaurs. Postcranial elements are known for
Elginia mirabilisfrom the Cutties Hillock Sandstone Formation of Scotland and Scutosaurus
sp. fromthe North Dvinabone beds (Spencer & Lee 2000). First crania material of ajuvenile
pareiasaur Deltavjatia vjatkensis from the Urpalov Formation of the Vyatka River region of
Russia has been announced in an abstract by Kordikova & Khlyupin (2000). This specimen,
having well-preserved upper dentition, is described here in more detail. The specimen was
collected by K. Grekhov from red clay/mudstone layers of the Vanyushonkov Member of
Kotel'nich locality in 1999. Thelocality isknown asone of the most productive pareiasaur |o-
calities in the world (Efremov & V’yushkov 1955). It is located 18 krn south of the town
Kotel'nich near the Vanyushonki village on the western bank of the VyatkaRiver, Kirov dis-
trict, Russia (Fig. 1).

Thedetailed geology and stratigraphy of thelocality wasstudied by Coffa(1997). Herecog-
nized the Urpalov Formationat thelocality as consisting of four members(Fig. 2), theoldest of
which - Vanyushonkov Member (arrow in Fig. 2) composed of red calcareous clays and
mudstonesyieldsremains of pareiasaurs. At present, the Vanyushonkov Member correlatesto
the middleof the Urpal ov Formation, Kotel'nich Group, Vishkil’skiy Horizon, Upper Tatarian
Stage of the Upper Permian (Coffa1997). The old Severo-Dvinsky Horizonis nolonger in us-
agedueto nomenclatureproblems. Recently, azonal schemeof the Upper Permiandepositshas
been proposed, based on tetrapod assemblages(Golubev 1998). This schemeintroducesa pro-
vincial zone with Deltavjatia vjatkensis within the Upper Permian.

TheV anyushonkovMember al so contai nsdiversetherapsidfaunawith Suminia getmanovi,
Emeroleter laevis, Viatkosuchus sumini, Viatkogorgon ivachnenkovi, Karenites ornamentatus,
Perplexisaurus foveatus, Chlynovia serridentata, Scalopodon tenuifrons, Scalopodontes kotel-
nichi, etc. (Ilvakhnenko et al. 1997; Coffa 1997). Remains of the pareiasaur Deltavjatia
vjatkensis are numerousin thesite. They aregenerally represented by compl etearticul ated skel-
etons, but up to now only subadult and adult specimensare known.
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Fig. 1. Map of the Kotel'nich area, Russia.

I ngtitutional abbreviations.— PIN, Paleontological Institute of the Russian Academy of Sci-
ences, Moscow; KPM, Kotel'nich Paleontological Museum, Kotel'nich, Russia.

Systematic paleontology

Order Pareasauria Olson, 1947

Family Par eiasauridaeL ydekker, 1889
GenusDeltavjatia L ebedev, 1987

Type species: Deltavjatia vjatkenss (Hartmann-Weinberg, 1937).

Deltavjatia vjatkensis (Hartmann-Weinber g, 1937)

Fig. 3.

Pareiasuchus vjatkensis, Hartmann-Weinberg 1937: p. 664 (partim); Efremov 1940a: p. 379 (partim);
Efremov 1941: p. 101 (partim); 1944: p. 57 (partim); Huene 1956: p. 189 (partim).

Anthodon rossicus; Hartmann-Weinberg 1937: p. 676 (partim); Efremov 1940a: p. 379 (partim); Efremov
1941: p. 101 (partim); 1944: p. 57 (partim); Huene 1956: p. 189 (partim). Holotype PIN, N2212/2.
Anthodon chlynoviensis, Efremov 1937: p. 129 (partim); 1939: p. 278 (partim); 1940b: p. 82 (partim);
Efremov 1940a: p. 379. PIN, N2212/4.

Scutosaurus rossicus; I vakhnenko1987: p. 86 (partim).

Deltavjatia vjatkensis; Ivakhnenko1987: p. 76 (partim); Lee 1997: p. 254.

Deltavjatia vjatkensis (Hartmann-Weinberg, 1937); Kordikova & Khlyupin 2000: p. 52A.

Material. — KPM N11/99, afragment of skull belonging to a neonate.
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Fig. 2. Generalised stratigraphic scheme
of the Paleozoic in Vyatka River region
(after Coffa 1997). The arrow denotes | &
fossiliferous horizon in the Vanyushon- E

kov Member yielding pareiasaurs.

L ocality, horizon, and age. — Kotel’nich locality, Vyatka River region, Russia; Vanyu-
shonkov Member, zone of Deltavjatia vjatkensis, Urpalov Fm.; Upper Permian.

Description. — KPM N11/99 (Fig. 3A) is afragment of the palateregion of the skull missing
the premaxillaand all bonesposteriorto pterygoid. It includesapart of the maxillawith bases of
tooth crowns, the vomer, palatineand pterygoid. The preserved part of thedentitionis22.4 mm
long and 23 mm wide (the maximal skull length in adultsis up to 260 mm). The ventral part of
the skull is elongated. It is strongly widened and flattened during ontogeny because of
unproportional expansion of cheek and temporal areain adult pareiasaurs. The specimen has
heterodont dentition asin subadultsand adults. Teeth are present on the maxilla, vomer, paa-
tine and pterygoid.

The maxillais narrow and rather thin. It contactsthe palatinewith a narrow bony strip bor-
deringamaxillo-palatinevacuity. A sutural contact betweenthe maxillaand pal atineformsdur-
ing morphogenesis. In subadult specimens the maxillo-palatinevacuity is closed and only a
small opening - foramen palatinum posterius - is preserved (Fig. 3B). On the right side the
maxillabears 6 broken tooth bases of crownsand 4 or 5 spatul ate teeth lying horizontally 1-3
mm from their bases. Thereareusually 10-12 maxillary teethin Deltavjatia vjatkensis. A single
toothis preserved on theleft side. Maxillary teethin the neonate are well-devel oped, large and
flattened with expanded crowns. They are labiolingually compressed. The bases of crownsare
oval. Maxillary teethhavebig rootsand are thecodont. M axillary teeth wererepl aced during on-
togeny. At least two tooth generations appear to be present in the observed specimen. One of
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Fig. 3. Ddtavjatiavjatkenss(Hartmann-Weinberg, 1937); Vanyushonkov Member of the Urpalov Forma:
tion, Kotel'nich locality, Vyatka River region. A. Fragment of the upper dentition of a neonate, KPM
N11-99, ventral view. B. Skull and lower jaw of adult specimen, PIN N2212/1, ventral view (modifiedfrom
Ivakhnenko 1987). The portion of the palate region compared with the preserved portion of the neonate
pareiasaur is shownin box.

these generations has larger teeth, 2.3 to 2.8 mm long, with 8-10 serrations asin adult speci-
mens. The length of the maxillary teeth in the other generation is about 1.5 mm, with 5-6
serrations.

The palate region in the young specimen has well-developed and closely spaced dental
ridges which are weakly devel opedin subadultsand adults. In Deltavjatia there are usually sev-
eral suchridges: one paired medial arcade on the vomer, two paired medial arcades going along
the posterior part of the vomer and medially along the anterior part of the pterygoid, two paired
obligue ridges going posteriorly and medially from the palatine to the centre of the pterygoid
and one paired arcade going posterior, along the lateral pterygoid flanges (Fig. 3B).

Thevomer in the neonate is narrow and widened posteriorly, whilein adult specimensitis
strongly widened at the level of the anterior part of the choanae, so its posterior part is rela
tively narrow (Fig. 3B). Itisseparated from the maxilla by awide vacuity, diminishing during
ontogeny. The vomer contactsthe palatine and pterygoid. In adult specimens it has unpaired
anterior and paired posterior ridges bearing heterodont teeth. The anterior ridge in the de-
scribed specimenishigh. It carriesat least two or perhaps threelargetriangular teeth. The an-
terior tooth has two apical cones while the posterior have two lateral and one apical cones.
Their diameter is 0.5 and 0.6 mm, respectively. Each of the posterior ridges bears at'l east
4 small conical teeth which dightly smaller than the anterior ones, with diameter of up to
0.3 mm. In subadult and adult pareiasaurs the anterior vomerine teeth areal so triconodont and
larger than the posterior vomerine, pterygoid and palatine teeth, but their diameter (e.g., in
PIN N2212-11) isabout 3.5-4 mm while the transverse diameter of the other conical teethis
about 2 mm.

The palatine in the neonateis separated from the maxillaby awide opening (theforamen
palatinum posterius), the form and size of which change during ontogeny. Juveniles and
subadults of Deltavjatia vjatkensis have a joint between the pterygoid and basisphenoid.
Later, during morphogenesis the pterygoid and basisphenoid form a suture in adult speci-
mens. Similar opening is on the left side of the skull of the specimen. The palatine has a high
parasagittal ridge which bearsat least 6 small symmetrical and conical teeth. Their diameter is
about 1 mm. In Deltavjatia there are usually two paired parasagittal ridges on the palatine
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which continue onto the pterygoid. Each of theseridges bears at least 16 teeth. The length of
the arcadeis about 31 mm.

The pterygoidalso bearsteeth. It hastwo paired well-devel opedridgeswhich arevery close
in the described specimen relative to subadult and adult specimens. These ridges bear at least
5-7 uniformteeth each. The pterygoidteethare symmetrical, small and conical. Their diameter
rangesfrom 0.3 to 0.5 mm. The pterygoidin subadultsand adults has two paired lower medial
ridges, each of whichbear at |east 18 teeth. The diameter of theseteethisabout 2.4 mm. Lateral
pterygoid flank ridgesin subadult and adult specimens are better devel oped relative to other
ones. They usually bear at least 6 teeth.

All palateteethin investigated specimen are thecodont: they are surrounded by bony ridges
(i.e., implanted in sockets).

Conclusions. — The pareiasaur neonate has heterodont, thecodont marginal dentition repre-
sented by replaced maxillary teeth aswell asheterodont, thecodont pal atal teeth attached to the
well-developed vomerine, paatine and pterygoid ridges. The investigated specimen retains
large maxillo-palatine and vomero-maxillary vacuities between bones. The estimated total
length of the skull is about 45 mm. The different morphology of the palateregionin young and
adult specimenssuggestsdifferent diets.
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