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Abstract 

A fragmentary diapsid left maxilla from the Bathonian Peski locality in Moscow Region, 

previously referred to Choristodera, is identified as Lepidosauromorpha indet. This specimen 

represents the first fossil record of basal lepidosauromorphs in the Middle Jurassic of European 

Russia. Among basal lepidosauromorphs, the maxilla from the Peski locality resembles those of 

the Middle Triassic Fraxinisaura and the contemporary Middle Jurassic (Bathonian) Marmoretta 

in subpleurodont tooth implantation, a relatively low dorsal process, and high keeled teeth with 

gently recurved apices and striae on the lingual side. This similarity suggests possible close 

relationships of Fraxinisaura, Marmoretta and the Peski form. The recognition of a basal 

lepidosauromorph in the fauna of the Peski locality extends the known geographical range of the 

Bathonian non-lepidosaurian lepidosauromorphs and demonstrates their wide Laurasian 

distribution at this time. It is additional evidence that Bathonian vertebrate faunas of Europe and 

Western Siberia were similar in composition. 
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Introduction 

The Middle Jurassic continental vertebrate faunas of European Russia became first known with 

the discovery of the Bathonian Peski locality in the Moscow Region (Alekseev et al. 2001; 

Alifanov and Sennikov 2001; Sennikov et al. 2005a, b; Starodubtseva et al. 2008). The 

uniqueness of the Peski fauna is determined, in part, by its geographic position. The Peski 

locality is situated between Asian (e.g., the Balabansai Formation localities in Kyrgyzstan and 

the Berezovsk Quarry locality of the Itat Formation in Krasnoyarsk Region, Siberian Russia) and 

Western European (e.g., the Kirtlington Cement Quarry locality of the Forest Marble Formation 

in England and the Kilmaluag Formation localities in Scotland) localities containing  diverse 

faunas of continental vertebrates of Bathonian age (Evans and Milner 1994; Evans and Waldman 

1996; Averianov et al. 2005, 2010, 2016; Panciroli et al. 2020). Thus, the Peski locality is 

potentially important in understanding the distribution and composition of Middle Jurassic 

vertebrate faunas throughout Eurasia. Although the Peski locality has been known for a 

relatively long time (more than 20 years), the material of many vertebrate groups remains 

undescribed. One of these groups is Lepidosauromorpha, represented by undescribed lizard 

remains and a fragment of maxilla that more closely resembles non-lepidosaurian 

lepidosauromorphs from the UK and Germany. The main aim of this study is to describe and 

determine the taxonomic affiliation of this partial lepidosauromorph maxilla from the Peski 

locality. 

 

Institutional abbreviations 

PIN, Borissiak Paleontological Institute, Russian Academy of Sciences, Moscow, Russia. 

 

Geological setting and associated vertebrate assemblage 

The fragmentary lepidosauromorph maxilla was discovered at the Peski locality in the 

Kolomensky District of Moscow Region on the territory of the Peski Industrial Complex of 

Construction Materials (Novopeskovskii Quarry). The fossil-bearing deposits of the Peski 

locality belong to the Moskvoretskaya Formation (Meshchera Horizon) and they consist of dark 

gray, black, and green clays, clay siltstones with lenses of clay gravel, and light gray and 



yellowish wavy or oblique sands with interlayers of siltstones that occur in a series of karst 

cavities, fissures, and depressions in Late Carboniferous limestones (Myachkovskian Horizon, 

Moscovian Stage) (Alekseev et al. 2001; Sennikov et al. 2005a, b; Paschenko et al. 2018). The 

fossils of the Peski locality are represented by micro- and macrovertebrate, macroinvertebrate, 

and macro- and microflora (spores and pollen) remains. The Peski locality has been dated as late 

Bathonian based on the pollen assemblage (Alekseev et al. 2001).  

The Peski locality has yielded a diverse vertebrate assemblage, which (besides 

lepidosauromorphs) includes chondrichthyan (sharks Hybodus sp. and chimaeras Ischyodus cf. 

egertoni) and osteichthyan (the dipnoan Ceratodus segnis and the actinopterygians Lepidotes sp., 

Ptycholepis sp., Coccolepididae indet., Dapediidae indet.) fishes, brachyopoid temnospondyls 

(cf. Gobiops sp.), salamanders (Caudata indet.), the basal turtle Heckerochelys romani, a 

neosuchian crocodyliform (Neosuchia indet.), theropod dinosaurs (Tetanurae indet.), and a 

mammaliaform synapsid (Morganucodontidae indet.) (Krupina 1995; Alekseev et al. 2001; 

Alifanov and Sennikov 2001; Gambaryan and Averianov 2001, Bragina 2005; Sennikov et al. 

2005a, b; Sukhanov 2006; Popov and Shapovalov 2007; Starodubtseva et al. 2008; Paschenko et 

al. 2018). 

Fishes are represented by isolated bones, complete or partial skeletons (actinopterygians), and fin 

spines and teeth (chondrichthyans). Among tetrapods, the remains of the aquatic turtle 

Heckerochelys romani have the best preservation and completeness. Heckerochelys is 

represented by numerous (more than 150) isolated shell and non-shell postcranial bones and a 

partial skeleton with a fragmentary skull (Sukhanov 2006). Other terrestrial vertebrates are 

known from rare isolated and often abraded bones and teeth (Alekseev et al. 2001; Alifanov and 

Sennikov 2001; Sukhanov 2001, Sukhanov 2003, 2006; Sennikov et al. 2005a, b; Starodubtseva 

et al. 2008; Paschenko et al. 2018). The fragment of the maxilla of the lepidosauromorph 

described below was initially identified by V.R. Alifanov as belonging to the primitive 

choristodere Cteniogenys ? sp. (Sennikov et al. 2005a, b; Starodubtseva et al. 2008), and this 

assignment was accepted by subsequent workers (e.g., Paschenko et al. 2018). 

 

Systematic palaeontology 

Diapsida Osborn, 1903 

Sauria Macartney, 1802, sensu Gauthier, Estes, and de Queiroz, 1988 

Lepidosauromorpha Gauthier, Estes, and de Queiroz, 1988 



Lepidosauromorpha incertae sedis  

 

Figures 1-2  

 

Specimen. PIN 4767/7, fragmentary left maxilla. One tooth (Fig. 2A, B) was broken during the 

preparation of PIN 4767/7 and stored separately from the main specimen. 

Locality and age. The Peski locality, Kolomenskii District, Moscow Region. The 

Moskvoretskaya Formation, Middle Jurassic (upper Bathonian).  

Description. The specimen PIN 4767/7 is represents the anterior portion of the left maxilla, with 

a posterior part of the premaxillary process (= anterior process; = premaxillary ramus) and the 

anteriormost part of the dorsal process (= facial process) (Fig. 1). The premaxillary process is 

slender and dorsoventrally low (Fig. 1C, D, F). The dorsal process is weakly developed. The 

dorsal edge of the premaxillary process and the anterior part of the dorsal process are smooth 

forming a distinct long continuous narial margin (Fig. 1C, D). The narial margin is parallel to the 

supradental shelf and the dental edge of the premaxillary process (Fig. 1D) and smoothly curves 

dorsally in the anterior part of the dorsal process.  

The lateral surface (Fig. 1C) is smooth with two large neurovascular foramina for the passage of 

the superior alveolar nerve and vessels. The more anterior neurovascular foramen is larger than 

the posterior one and is situated on the premaxillary process. The more posterior neurovascular 

foramen lies at the level of the anterior part of the dorsal process, where the narial margin is most 

curved dorsally. 

The medial surface (Fig. 1D) of the bone has a distinct, relatively wide groove that is situated 

close and parallel to the narial margin. The supradental shelf is well-developed.  

The maxillary fragment PIN 4767/7 has four teeth (two broken and two preserved) and one 

empty alveolar space (Fig. 1D, E). The teeth are closely spaced (about 7-8 per 5 mm), conical, 

and have rounded bases. The teeth become slightly larger posteriorly, at the level of the dorsal 

process. The tooth implantation is weakly pleurodont. The preserved teeth are long (equal or 

greater in height to the dorsoventral height of the premaxillary process) and with their apices 

gently recurved lingually (the anterior tooth) or slightly posterolingually (Fig. 1E). The apices 

have low anterior and posterior keels that reach the top of the tooth (Fig. 2A, B). There are up to 

eight striae between these keels on the lingual surface of the tooth. The striae have different 



lengths: some of them reach the apex of the tooth, but some end before reaching the apex (Fig. 

2C). The labial surface of the apices is smooth (Fig. 1C). 

 

Comparisons and discussion 

The fragmentary maxilla PIN 4767/7 from the Peski locality can be assigned to the 

Lepidosauromorpha based on the presence of pleurodont tooth implantation (e.g. Evans 1991; 

Schoch, Sues, 2018; see discussion of pleurodonty in LeBlanc et al. 2020). It differs from those 

of choristoderes (including the Bathonian basal choristodere Cteniogenys) in tooth implantation 

(pleurodont in PIN 4767/7 vs. subthecodont in choristoderes), the rounded bases of the teeth (vs. 

mediolaterally expanded base in choristoderes), the presence of the striae only on the lingual 

surface of the tooth crowns (striae equally pronounced on both the lingual and labial sides in 

non-neochoristoderan choristoderes), and in the presence of a smooth lateral bone surface with 

relatively large neurovascular foramina (vs. sculptured lateral surface with several rows of 

relatively small neurovascular foramina that open into short grooves in choristoderes) (e.g. 

Evans 1990; Evans and Klembara 2005; Skutschas 2008). As a result, the previous assignment of 

PIN 4767/7 (Sennikov et al. 2005a, b; Starodubtseva et al. 2008) to Choristodera is not supported 

by this study and there is currently no evidence of the presence of choristoderes in the Peski 

vertebrate fauna.   

The fragmentary maxilla PIN 4767/7 differs from that of most squamates (including UK Middle 

Jurassic taxa like Bellairsia and Oxiella) in having a less pronounced labial wall (= weakly 

pleurodont implantation, see e.g. Evans  1998 for comparisons) and differs from 

rhynchocephalians with pleurodont teeth in having taller, sharper, gracile and less crowded teeth 

(see Jenkins et al. 2017 and references therein) and, additionally, by lacking any external bone 

sculpture (present in some rhynchocephalians, e.g. Early Jurassic Gephyrosaurus, see Evans 

1980). 

Among basal lepidosauromorphs (= “non-lepidosaurian lepidosauromorphs” ), the fragmentary 

maxilla PIN 4767/7 most closely resembles that of the Middle Triassic Fraxinisaura (Schoch 

and Sues 2018) and the contemporary Middle Jurassic (Bathonian) Marmoretta (Evans 1991; 

Waldman and Evans 1994) in the structure of the maxilla (low labial wall, relatively low dorsal 

process, and long premaxillary process bordering an extended narial margin) and the maxillary 

teeth (relatively high crowns with gently recurved apices, the presence of striae on the lingual 

side; anterior and posterior keels). The similarities could be the result of close relationships of all 

these taxa, given that Fraxinisaura may be the sister taxon of Marmoretta (Schoch and Sues, 



2018; Griffiths et al. (in press)). Despite this similarity, the fragmentary nature of PIN 4767/7 

(namely, the absence of the tab-like anterior portion of the premaxillary process, dorsal part of 

the dorsal process, and posterior portion of the bone) does not permit further detailed 

comparison. Pending the discovery of additional material, we conservatively identify PIN 4767/7 

as Lepidosauromorpha indet. 

The Middle Jurassic record of basal lepidosauromorphs is scarce and it is limited to Bathonian 

localities in the UK (Marmoretta oxoniensis in the Kirtlington Cement Quarry locality of the 

Forest Marble Formation in England; Marmoretta sp. and two undescribed lepidosauromorph 

species (lepidosauromorph species A and lepidosauromorph species B sensu Panciroli et al. 

2020) in the Kilmaluag Formation, Scotland) (Evans 1991; Waldman and Evans 1994) and 

Siberian Russia (Lepidosauromorpha indet. in the Berezovsk Quarry locality of the Itat 

Formation in Krasnoyarsk Region) (Averianov et al. 2016). Our find extends the known 

geographical range of the Bathonian non-lepidosaurian lepidosauromorphs and demonstrates 

their wide Laurasian distribution at this time. 

The previously known occurrences of basal lepidosauromorphs in the Bathonian localities of the 

UK (the Forest Marble and the Kilmaluag formations) and Siberian Russia (Itat Formation) 

together with the new find of basal lepidosauromorphs in European Russia (Moskvoretskaya 

Formation) provides further evidence that the Bathonian vertebrate faunas of Europe and 

Western Siberia were homogeneous (see recent comparisons of the Bathonian vertebrate faunas 

in Paschenko et al. 2018; Panciroli et al. 2020) at least at the higher taxonomic level. The next 

step in our understanding of the Middle Jurassic stage of evolution of the Laurasian continental 

vertebrate faunas is to compare the composition of Bathonian vertebrate faunas at a lower 

taxonomic level (e.g. genera, species), which requires the discovery of new material and 

description of both new and already found (but still undescribed) material. 
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Figure 1. Lepidosauromorpha indet., PIN 4767/7, fragmentary left maxilla, in lateral (A , C), 

medial (B, D), ventral (E), anterior (F), and posterior (G) views. (A) and (B) – interpretative 

drawings. Peski locality, Moscow Region, Russia; Middle Jurassic (Bathonian). Arrow points to 

an empty space between teeth. Abbreviations: dp, dorsal process; gr, groove; nar, naris; nf, 

neurovascular foramina; nm, narial margin; pmxp, premaxillary process; ssh, supradental shelf. 



 

 

 

Figure 2. Lepidosauromorpha indet., PIN 4767/7, fragmentary left maxilla, close-up of tooth, in 

anterior (A), posterior (B), and lingual (C) views. Peski locality, Moscow Region, Russia; 

Middle Jurassic (Bathonian). Abbreviations: ak, anterior keel; pk, posterior keel; st, striae.  


