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ABSTRACT

A new basal stem salamander, Urupia monstrosa gen. et sp. nov., is described based on an atlantal centrum (holotype),
fragments of trunk vertebrae, and some associated elements (fragmentary dentaries and a femur) from the Middle
Jurassic (Bathonian) Itat Formation of Krasnoyarsk Territory in Western Siberia, Russia. The new taxon is
characterized by the following combination of characters: lack of the spinal nerve foramina in the atlas, presence
atlantal transverse processes and a deep depression on the ventral surface of the atlas; lateral surface of anterior
part of the dentary is sculptured by oval and rounded pits; very short diaphyseal part of femur. The absence of
intercotylar tubercle on the atlas and presence of atlantal transverse processes support for neotenic nature of Urupia
monstrosa gen. et sp. nov. Large size, presence of sculpture on vertebrae, and the absence of spinal nerve foramina in
the atlas suggest that Urupia monstrosa gen. et sp. nov. is a stem group salamander. The phylogenetic relationships of
Urupia monstrosa gen. et sp. nov. with other stem group salamanders cannot be established on the available material.
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PE3IOME

Hosas 6asambHast cTBoJIOBas xBocTaTas ambubus, Urupia monstrosa gen. et sp. Nov., OMKMCAHA MO TeJIy aTiaca
(rosotur), parMeHTaM TYJOBHUIIHBIX MO3BOHKOB U HEKOTOPBIM APYTWM KOCTSM ((parMeHTbl 3yOHBIX KOCTEN,
GerpeHHasi KOCTb), aCCOIMUPOBAHHBIX C JAHHBIM TAKCOHOM M3 CPEIHEIOPCKON (6aTCKUil SIPyC) MTATCKON CBUTHI
B Kpacnoapckom Kpae, 3amagnas Cubups, Poccus. HoBblii TakcOH XapaKTepusyercst cieayonieli KoMOnHanuei
IIPU3HAKOB: OTCYTCTBHUE B aTJIaCe OTBEPCTHUH JIJIsI BBIXO/[A CIIMHHOMO3TOBBIX HEPBOB; IPUCYTCTBUE OMEPEYHBIX OT-
POCTKOB Ha atyiace 1 rirybOKOM Jenpeccuy Ha BEHTPAJIbHOM TIOBEPXHOCTH ATJIaca; JIaTepajibHas TIOBEPXHOCTD 3y06-
HOHM KOCTH CKyJIbIITYPHPOBAHA OBAJBHBIMU W OKPYTJIBIMU SIMKaMu; auadu3 GeIpeHHO KOCTH 0YeHb KOPOTKHIL.
OTCyTCTBYE HHTEPKOTHISAPHOTO 6YTOPKA M HAIMYUE TTOMEPEYHBIX OTPOCTKOB Ha ATJIACe YKA3bIBAIOT HA HEOTEHUYe-
ckyio npupony Urupia monstrosa gen. et sp. nov. KpyIHeiii pasmep, IIpUCYTCTBHE CKYJIBITYPHI HAa TIO3BOHKAX U OT-
CYTCTBHE B aTJiace OTBEPCTHIA [IJIsI BBIXO/[Aa CIMHHOMO3TOBBIX HEPBOB MOJIIEP)KUBAIOT MoJioxkenne Urupia monstrosa
gen. et Sp. NOV. CPeIu CTBOJIOBOM TPYIITIBI XBOCTATHIX amMpubuii. DwnoreHeTnyeckue otHotnenust Urupia monstrosa
gen. et Sp. NOV. C IPYTUMHU CTBOJIOBBIMH XBOCTATHIMU aM(pUOUSIMY TIOKA HESICHBIL.

Kmouessie ciosa: Caudata, nrarckas cuta, iopa, Poccus
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INTRODUCTION

The most primitive basal stem salamanders are
known from the Middle Jurassic of Great Britain
(Marmorerpeton kermacki Evans, Milner et Mus-
sett, 1988, M. freemani Evans, Milner et Mussett,
1988, Kirlington salamander A; Evans et al. 1988;
Evans and Waldman 1996; Milner 2000) and Kyr-
gyzstan (Kokartus honorarius Nessov, 1988; Nessov
1988; Nessov et al. 1996; Milner 2000; Averianov
et al. 2008b; Skutschas and Martin 2011), from
the Late Jurassic of Kazakhstan (Karaurus sharovi
Ivachnenko, 1978; Ivakhnenko 1978) and the USA
(cf. Karauridae indet.; Nessov 1993). Additionally,
stem salamanders (cf. Karauridae indet.) have been
reported from the Middle Jurassic (Bathonian) Ber-
ezovsk Quarry locality in Western Siberia, Russia on
the basis of a single heavily sculptured dentary frag-
ment (Skutschas et al. 2005; Skutschas 2006). The
second salamander specimen (robust femur) from the
Berezovsk Quarry locality was determined as Cau-
data indet. (Skutschas et al. 2005; Skutschas 2006).
Later, Skutschas and Martin (2011) showed that the
dentary fragment from the Berezovsk Quarry differs
strongly from the dentaries of karaurids (Karaurus
Ivachnenko, 1978 and Kokartus Nessov, 1988) and
cannot be referred to the Karauridae Ivachnenko,
1978. They also suggested that this specimen may
belong to non-lissamphibian temnospondyls.

During last five years several new salamander
specimens were found in the Berezovsk Quarry local-
ity. This material shows that salamanders in the Ber-
ezovsk Quarry vertebrate assemblage were diverse
and represented by several taxa. Most of this new
material and the previously described salamander
specimens from the Berezovsk Quarry (Skutschas et
al. 2005; Skutschas 2006) can be referred to one large
salamander taxon, which we describe here. Descrip-
tion of other salamander taxa from this locality is
deferred, pending new informative material.

Institutional abbreviations. ZIN PH, Paleoher-
petological collection, Zoological Institute of the
Russian Academy of Sciences, Saint Petersburg, Rus-
sia; PM TGU, Paleontological Museum, Tomsk State
University, Tomsk, Russia.

Locality. The salamander remains were recovered
from grey clays in the upper part of the Itat Forma-
tion (=Svita), exposed in the Berezovsk Quarry, in
the south of the Krasnoyarsk Territory, Western
Siberia, Russia (for the detailed geological setting
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see Averianov et al. [2005]). The Itat Formation
has been dated as Bathonian based on spores and
palynomorphs (Alifanov et al. 2001). The Berezovsk
Quarry locality has yielded a diverse vertebrate as-
semblage, which (besides salamanders) includes
hybodont sharks, palaeonisciform and amiiform
actynopterygians, dipnoans, xinjiangchelid turtles,
primitive lepidosauromorphs, scincomorph lizards,
choristoderes, crocodiles, various ornithischian and
saurischian dinosaurs, pterosaurs, tritylodontids and
diverse mammals (Alifanov et al. 2001; Averianov
et al. 2005, 2008a, 2010a, b; Lopatin and Averianov
2005, 2006, 2007, 2009; Skutschas et al. 2005; Averi-
anov and Lopatin 2006; Skutschas 2006; Averianov
and Krasnolutskii 2009). The composition of this
vertebrate assemblage is generally similar to that of
the contemporary Forest Marble (Great Britain) and
Balabansai (Kyrgyzstan) formations, especially in
the mammalian component (Averianov et al. 2010b).

SYSTEMATICS

Amphibia Linnaeus, 1758
Caudata Scopoli, 1777
Urupia gen. nov.

Etymology. After Urup River, which flows near
Berezovsk Quarry.

Type species. Urupia monstrosa sp. nov.

Differential diagnosis. Differs from crown-group
salamanders in lacking spinal nerve foramina in the
atlas. Differs from Marmorerpeton Evans, Milner et
Mussett, 1988 in the presence of atlantal transverse
processes and a deep depression on the ventral sur-
face of the atlas; from Kokartus by the presence of
distinct ventrolateral ridges on the atlas.

Remarks. Comparison with Karaurus is not
possible because the detailed structure of the atlas
and trunk vertebrae is not described for this taxon
(Ivakhnenko 1978). Isolated salamander atlantes
from the Upper Jurassic Morrison Formation, USA,
were referred to the Karauridae by Nessov (1993)
without further explanation, and this material never
has been described or figured. Atlantes are unde-
scribed in Kirlington salamander A from the Middle
Jurassic of the Great Britain, but the structure of
trunk vertebrae of this form differs from that of Uru-
pia monstrosa gen. et sp. nov. in the oblique orienta-
tion of the bases and articular surfaces of transverse
processes (=rib-bearers).
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Urupia monstrosa sp. nov.
(Figs 1-5)

cf. Karauridae indet. [part.], Skutschas et al. 2005: 122, fig.
1A-D; Skutschas 2006: 124, fig. 1F-G.

Caudata indet. [part.], Skutschas et al. 2005: 122, fig.
1E-K; Skutschas 2006: 124, fig. 1A—E.

Etymology. From the Latin monstrum, for abnor-
mal or supernatural wonder (monster), in reference
to the size of this species compared to the Late Juras-
sic and Early Cretaceous crown-group salamanders.

Holotype. ZIN PH 1/144, incomplete atlas.

Type locality and horizon. Berezovsk Quarry,
2 km south of Nikol’skoe village, Sharypovo District,
Krasnoyarsk Territory, Western Siberia, Russia. Grey
clays of the upper part of the Itat Formation, Middle
Jurassic, Bathonian.

Material. PM TGU 200/10, anterior fragment of
left dentary; PM TGU 200/11, left femur; ZIN PH
2/144, anterior fragment of left dentary; ZIN PH
3/144, 4/144, fragments of trunk vertebrae.

Distribution. Bathonian, south of the Kras-
noyarsk Territory, Western Siberia, Russia.

Description. Dentary. The structure of the an-
terior portion of the dentary PM TGU 200/10 was
described and figured by Skutschas et al. (2005) and
Skutschas (2006). The newly collected anterior frag-
ment of a left dentary ZIN PH 2/144 (Fig. 1E-H)
shows the same morphology. The lateral surface of
the anterior part of the dentary is sculptured by oval
and rounded pits. It has a relatively sharp ridge along
the ventral edge of the presymphyseal region and a
robust convex subdental shelf on the medial surface.
The Meckelian groove is very narrow and does not
reach the symphysis. The Meckelian groove is ex-
posed medially (more posterior part) and ventrome-
dially (anterior end). The symphysis is expanded, but
the structure of its medial face is unknown.

Atlas. The atlantal centrum (ZIN PH 1/144; Figs
2-3) is large and relatively elongated, with a maxi-
mum anterior width (i.e., between lateralmost edges
of the rims of the anterior cotyles) of about 11 mm
and a ventral midline length (i.e., between the ante-
rior edge of intercotylar area and the posterior edge
of the posterior cotylar rim) of about 8.5 mm (ratio
of maximum anterior width:ventral midline length
about 1.3). The anterior cotyles are dorsoventrally
compressed (ratio of maximum height:width about
0.5) and elliptical in anterior view, with the medial
end narrower.

The articular surfaces of the anterior cotyles are
moderately concave. The dorsal, ventral and medial
edges of the rims of the anterior cotyles project an-
teriorly, while lateral edges project anterolaterally.
The anterior surface of the atlantal centrum lacks the
intercotylar tubercle and only the notochondral cen-
tral pit is present. The anterior cotyles do not extend
onto the lateral sides of a thin layer of periosteal bone
which surrounds the notochordal pit (the left ante-
rior cotyle is fully separated from the notochordal
pit; the right anterior cotyle and the notochordal pit
are connected only by a narrow transverse groove).
The areas between the medial edges of the rim of the
anterior cotyles, the notochordal pit and the antero-
medial edge of the centrum are perforated by two
pairs of foramina.

The posterior cotyle is subcircular in posterior
outline. In lateral view, the ventral rim of the pos-
terior cotyle lies well below the level of the ventral
rim of the anterior cotyles. The inner surface of the
posterior cotyle is deeply concave.

The ventral surface of the centrum has a deep
medial depression. The ventrolateral ridges extend
anterolaterally from the ventrolateral edge of the
rim of the posterior cotyle to the level of the deep-
est part of the medial depression. Both ventrolateral
ridges are clearly distinct (the left ridge is relatively
low and swollen; the right one is sharp and bears a
protuberance in its middle part). The ventral surface
of the centrum is sculptured by rounded and oval
pits (several large pits in the medial depression and
numerous relatively small pits along the ventrolat-
eral ridges and on the posteroventral surface of the
anterior cotyles). A similar sculpture (numerous rela-
tively small pits) is present on the posterolateral and
posterodorsal surfaces of the anterior cotyles.

The lateral surface of the centrum has a well-
developed bipartite transverse process. The upper
(diapophysis) and lower (parapophysis) parts of the
transverse process are ridge-like and do not bear ar-
ticular surfaces for the contact with the atlantal rib.
There is a short vertical ridge which connects the up-
per and lower parts of the transverse process. There
is a large foramen anteriorly to this vertical ridge.
Three short ridges are associated with the upper part
of the transverse process. The dorsal ridge is low,
swollen, extends anterodorsally from the upper part
of the transverse process and is clearly distinct only
on the left side of the atlas. The dorsoposterior ridge
and posterior ridges are sharp flanges which extend,
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Fig. 1. Anterior fragments of left dentaries of Urupia monstrosa gen. et sp. nov. from Berezovsk Quarry, Krasnoyarsk Territory, Russia (Itat
Formation, Middle Jurassic): A—-D — PM TGU 200/10, in lateral (A), medial (B), dorsal (C) and anterior (D) views; E-H — ZIN PH
2/144, in lateral (E), medial (F), dorsal (G) and anterior (H) views.

Abbreviations: Mcg — Meckelian groove. Scale bar = 2 mm.
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Fig. 2. ZIN PH 1/144, holotype, incomplete atlas of Urupia monstrosa gen. et sp. nov. from Berezovsk Quarry, Krasnoyarsk Territory,
Russia (Itat Formation, Middle Jurassic), in anterior (A), posterior (B), right (C), left (D), dorsal (E) and ventral (F) views.

Abbreviations: acot — anterior cotyle; md — medial depression; np — notochordal pit; pcot — posterior cotyle; tp —transverse proccess;

olr — ventrolateral ridge. Scale bar = 2 mm.

respectively, dorsoposteriorly and posteriorly from
the upper part of the transverse process. These ridges
are distinct on both sides of the atlas and flank a
large foramen. Another large foramen is situated just
above the upper part of the transverse process and
it is flanked posteriorly by the dorsoposterior ridge.
Anterodorsal to this large foramen, there is a consid-
erably smaller foramen which is present only on the
left side of the atlas. There is a deep lateral depression
of a complex shape on the lateral surface of the atlas.
The anterodorsal edge of this depression is formed by

a vertical ridge between the upper and lower parts of
the transverse process, the posterior part of the upper
part of the transverse process, the posterior ridge and
the lower part of the transverse process. On the left
side of the atlas, the posteroventral edge of this de-
pression is flanked by an elongated, “S”-shaped ridge;
on the right side this ridge is not developed and the
posteroventral edge is smooth. In the posteroventral
corner of the lateral surface there is a shallow depres-
sion (more pronounced on the left side) into which
open several small foramina.
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Fig. 3. ZIN PH 1/144, holotype, lateral surfaces of an incomplete
atlas of Urupia monstrosa gen. et sp. nov. from Berezovsk Quarry,
Krasnoyarsk Territory, Russia (Itat Formation, Middle Jurassic),
in left (A) and reversed right (B) views.

Abbreviations: diap — diapophysis; dpr — dorsoposterior ridge;
dr — dorsal ridge; Id — lateral depression; parap — parapophysis;
pr — posterior ridge; sr — “S”-shaped ridge; olr — ventrolateral
ridge; or — vertical ridge.

Trunk vertebrae. The two referred specimens (ZIN
PH 3/144, 4/144) are incomplete centra with the
bases of neural arches. The centrum ZIN PH 3/144
(Fig. 4A—C) is large (the ventral midline length is
about 7.6 mm) and is sculptured by rounded and oval
pits. In lateral view, the centrum is relatively short
and deep (ratio of ventral midline length: maximum
height is about 1.4). Judging by its deep subcentral
keel, the vertebra is probably from the anterior part
of the trunk series. The centrum is amphicoelous
and both cotyles are deeply concave. The preserved
posterior cotyle is nearly circular with a slightly
projecting ventral edge (due to the presence of the
deep subcentral keel). The notochordal pit opens in
the dorsal half of the posterior cotyle. Basapophyses
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and spinal nerve foramina are absent. The subcentral
keel is a deep ridge extending between the ventral
rims of the anterior and posterior cotyles. Subcentral
foramina are large and nearly equal in size (the right
foramen is slightly larger). A small foramen is present
anterior to each subcentral foramen. The transverse
process (= rib-bearer) is bicipital, short, and extends
posterolaterally. The base of the transverse process
is perforated by a vertebrarterial canal. The distal
end of the transverse process bears a pair of deep
indentations that, in life, were presumably finished
in cartilage. The anterior alar process is a relatively
short low flange that extends anteriorly from the
base of the lower part of the transverse process (par-
apophysis). The posterior alar process is not devel-
oped. Three ridges are associated with the upper part
of the transverse process (diapophysis): the dorsal
alar process and the accessory posterior and anterior
ridges. The dorsal alar process is low, swollen, and ex-
tends dorsally from the upper part of the transverse
process. The accessory anterior ridge is a sharp flange
which extends anteriorly from the upper part of the
transverse process. The accessory posterior ridge is
a short and sharp flange which extends posteriorly
from the upper part of the transverse process. The
dorsal alar process and accessory anterior ridge flank
a deep depression. There are three foramina in a floor
of this depression.

The centrum ZIN PH 4/144 (Fig. 4D—F) is small-
er than ZIN PH 3/144 (the ventral midline length
is about 6.9 mm). It differs from ZIN PH 3/144 in
having a shallower subcentral keel and, judging by
this feature, the vertebra was probably from a more
posterior part of the trunk series. The right subcen-
tral foramen is large and single but on the left side
there are three foramina which are different in size.
The two largest of these foramina are separated by a
short transverse ridge.

Femur. The structure of a nearly complete left
femur PM TGU 200/11 was described and figured
by Skutschas et al. (2005) and Skutschas (2006).
The femur (Fig. 5) is short (the fragment is about
14.2 mm long; the estimated length of the bone is
about 15-16 mm) and robust (ratio of length of the
estimated length: minimal width of the shaft is about
4.5-5). There is a high, massive trochanteric crest
extending distolaterally from a well developed, blunt
trochanter. The diaphyseal part is extremely short.
The proximal and distal heads are flattened and have
deep indentations that, in life, were presumably filled
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Fig. 4. Fragments of trunk vertebrae of Urupia monstrosa gen. et sp. nov. from Berezovsk Quarry, Krasnoyarsk Territory, Russia (Itat
Formation, Middle Jurassic): A—-C — ZIN PH 3/144, in lateral (A), ventral (B) and posterior (C) views; D—F — ZIN PH 4/144, in lateral

(D), ventral (E) and anterior (F) views.

Abbreviations: aapr — anterior alar proccess; aar — accessorial anterior ridge; apr — accessorial posterior ridge; dapr — dorsal alar proccess;
diap — diapophysis; parap — parapophysis; sf — subcentral foramen; sk — subcentral keel. Scale bar = 2 mm.

by cartilage. The plane of the proximal head is twisted
about 50 degrees in relation to that of the distal head.
In proximal view, 9—10 rings of growth are visible in
the indentation of the proximal head.

DISCUSSION

The atlas ZIN PH 1/144 and fragments of trunk
vertebrae ZIN PH 3/144, 4/144 are comparable in
size and morphology, so all of these newly collected
specimens are assigned to Urupia monstrosa gen. et sp.
nov. We also refer the anterior dentary fragments PM
TGU 200/10, ZIN PH 2/144 and femur PM TGU
200/11 to this new taxon because these specimens
are in the same size category as vertebrae referred
to Urupia monstrosa gen. et sp. nov. and differ from

those of other undescribed salamander taxa from the
Berezovsk Quarry.

Urupia monstrosa gen. et sp. nov. can be placed
outside the crown-group (Urodela) on the base of a
combination of vertebral characters which is charac-
teristic for stem group salamanders: large size, pres-
ence of sculpture composed of numerous pits, and the
absence of the spinal nerve foramina in the atlas. The
relationships of Urupia monstrosa gen. et sp. nov. to
other stem group salamanders are uncertain because
there is limited information about the anatomy of the
new taxon and and of some other basal salamanders
(Marmorerpeton, Kirlington salamander A and sala-
mander from the Morrison Formation).

If our assignment of the femur PM TGU 200/11
to Urupia monstrosa gen. et sp. nov. is correct, then
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Fig. 5. PM TGU 200/11, left femur of Urupia monstrosa gen. et sp. nov. from Berezovsk Quarry, Krasnoyarsk Territory, Russia (Itat
Formation, Middle Jurassic), in ventral (A), lateral (B), medial (C) and proximal (D) views.

Abbreviations: tr — trochanter; trr —trochanteric ridge. Scale bar = 2 mm.

this taxon is apparently unique among salamanders
in having a femur with an extremely short diaphy-
seal part. In all salamanders (except modern sirenids
which lack hindlimbs) the femur has an elongated
diaphyseal part, even in aquatic obligatory neotenic
forms (i.e. cryptobranchids, amphiumids, proteids).
The short femur in Urupia monstrosa gen. et sp. nov.
is probably the result of a general reduction in the
hindlimbs of this taxon, but more distal elements
need to be discovered to test this suggestion.

The absence of intercotylar tubercle and presence
of atlantal transverse processes argue for the neotenic
nature of Urupia monstrosa gen. et sp. nov. Accord-
ing to their morphology, all other described stem
salamanders (Marmorerpeton;, Karaurus, Kokartus),
were also neotenic forms and neoteny was a common
life strategy for basal salamanders (Skutschas and
Martin 2011). The large size of these stem salaman-
ders (compared with Jurassic and Early Cretaceous
salamanders) is also probably correlated with obliga-
tory neoteny, as in extant salamanders (Wiens and
Hoverman 2008).

Bathonian salamander records in the Great
Britain (Forest Marble and Kilmaluag formations),

Kyrgyzstan (Balabansai Formation) and Siberia
(Berezovsk Quarry locality, Itat Formation) are
the oldest indisputable occurrences for Caudata.
The presence of diverse salamander taxa in the geo-
graphically distant Berezovsk Quarry and the Forest
Marble vertebrate assemblages indicates that early
episodes of primary diversification of Caudata took
place well before the Bathonian.

ACKNOWLEDGMENTS

We are grateful to all the members of the expeditions to
the Berezovsk Quarry locality for their help. Support for our
work was provided by the general director of OAO SUEK
Krasnoyarsk A.V. Fedorov and by the chief manager of the
Berezovsk Quarry M.V. Palshin. We thank A.O. Averianov
(ZIN) for the revision of an early version of the manuscript
and for providing access in the Department of Theriology
to a stereomicroscope with a camera that was used to pho-
tograph specimens. We also thank S. E. Evans (University
College, London, Britain) for commenting, providing cor-
rections to the English and for the revision and editing of a
early version of the manuscript. The research has been sup-
ported by grants from the Deutsche Forschungsgemein-
schaft (DFG MA 1643/14-1) and the Russian Foundation
for Basic Research (RFBR 11-04-91331-NNIO). P. S. was



A new basal salamander from the Middle Jurassic of Western Siberia 175

supported by a Postdoctoral Research Fellowship of the
Alexander von Humboldt-Foundation, Bonn, Germany.

REFERENCES

Alifanov V.R., Krasnolutskii S.A., Markov V.N. and
Martynovich N.V. 2001. About discovery of the Mid-
dle Jurassic dinosaurs in the Krasnoyarsk Territory. In
T.M. Lomanova (Ed.). Scientific-Practical Conference
“Problems of the Struggle Against Illegal Excavations
and Illegal Turnover of the Objects of Archaeology,
Mineralogy, and Paleontology”. Proceedings Volume.
Krasnoyarsk: 71-74. [In Russian]

Averianov A.O. and Krasnolutskii S.A. 2009. Stegosaur
remains from the Middle Jurassic of West Siberia. Pro-
ceedings of the Zoological Institute RAS, 313: 59-73.

Averianov A.O. and Lopatin A.V. 2006. Itatodon tata-
rinovi (Tegotheriidae, Mammalia), a docodont from
the Middle Jurassic of Western Siberia and phyloge-
netic analysis of Docodonta. Paleontological Journal,
40: 668—677.

Averianov A.O., Lopatin A.V., Skutschas P.P., Marty-
novich N.V., Leshchinskiy S.V., Rezvyi A.S., Kras-
nolutskii S.A. and Fayngerts A.V. 2005. Discovery of
Middle Jurassic Mammals from Siberia. Acta Palaeon-
tologica Polonica, 50: 789-797.

Averianov A.O., Lopatin A.V. and Krasnolutskii S.A.
2008a. An amphilestid grade eutriconodontan from the
Middle Jurassic of Russia. Russian Journal of Theriol-
ogy, 7: 1-4.

Averianov A.Q., Martin T., Skutschas P.P., Rezvyi A.O.
and Bakirov A.A. 2008b. Amphibians from the Middle
Jurassic Balabansai Svita in the Fergana Depression,
Kyrgyzstan (Central Asia). Palaeontology, 51: 471—485.

Averianov A.O., Krasnolutskii S.A. and Ivantsov S.V.
2010a. A new basal coelurosaur (Dinosauria: Thero-
poda) from the Middle Jurassic of Siberia. Proceedings
of the Zoological Institute RAS, 314: 42-57.

Averianov A.O., Krasnolutskii S.A., Lopatin A.V. and
Ivantsov S.V. 2010b. New docodontans from the
Middle Jurassic of Siberia and reanalysis of Docodonta
interrelationships. Proceedings of the Zoological Insti-
tute RAS, 314: 121—148.

Evans S.E., Milner A.R. and Mussett F. 1988. The earli-
est known salamanders (Amphibia, Caudata): a record
from the Middle Jurassic of England. Geobios, 21:
539-552.

Evans S.E. and Waldman M. 1996. Small reptiles and am-
phibians from the Middle Jurassic of Skye, Scotland. In:
M. Morales (Ed.). The continental Jurassic. Museum of
Northern Arizona, Bulletin, 60: 219—226.

Ivakhnenko M. 1978. Urodeles from the Triassic and
Jurassic of Soviet Central Asia. Palaeontologicheskiy
Zhurnal, 1978: 84—89. [In Russian].

Lopatin A.V. and Averianov A.O. 2005. A new docodont
(Docodonta, Mammalia) from the Middle Jurassic of
Siberia. Doklady Biological Sciences, 4053: 434—436.

Lopatin A.V. and Averianov A.O. 2006. Mesozoic mam-
mals of Russia. In PM. Barrett and S.E. Evans (Eds.).
9th International Symposium on Mesozoic Terrestrial
Ecosystems and Biota. Abstracts and Proceedings Vol-
ume. Manchester: 67-70.

Lopatin A.V. and Averianov A.O. 2007. The earliest Asi-
atic pretribosphenic mammal (Cladotheria, Amphith-
eriidae) from the Middle Jurassic of Siberia. Doklady
Biological Sciences, 417: 432—434.

Lopatin A.V. and Averianov A.O. 2009. Mammals that
coexisted with dinosaurs. Finds on Russian territory.
Herald of the Russian Academy of Sciences, 79: 268—273.

Milner A.R. 2000. Mesozoic and Tertiary Caudata and
Albanerpetontidae. In: H. Heatwole and E. Carroll
(Eds.). Amphibian Biology, Vol. 4. — Paleontology. Sur-
rey Beatty & Sons, Chipping Norton: 1412—1444.

Nessov L.A. 1988. Late Mesozoic amphibians and lizards
of Soviet Middle Asia. Acta Zoologica Cracoviensia, 31:
475-486.

Nessov [Nesov] LA. 1993. New salamanders from the
Upper Jurassic Morrison Fm. of Dinosaur National
Monument. In: V.L. Santucci (Ed.). National Park Ser-
vice Paleontology Research Abstract Volume. Technical
Report NPS/NRPEFO/NRTR, 93/11: 40.

Nessov [Nesov] L.A., Fedorov P.V., Potanov D.O. and
Golovnyeva L.S. 1996. The structure of the skulls
of caudate amphibians collected from the Jurassic of
Kirgizstan and the Cretaceous of Uzbekistan. Vestnik
Sankt-Petersburgiskogo Universiteta, Seriya 7, Geologi-
ya, Geografiya, 1: 3—11. [In Russian].

Skutschas P.P. 2006. Mesozoic amphibians from Siberia,
Russia. In: PM. Barrett and S.E. Evans (Eds.). 9th
International Symposium on Mesozoic Terrestrial Eco-
systems and Biota, Abstracts and Proceedings Volume:
123-126.

Skutschas P. and Martin T. 2011. Cranial anatomy of the
stem salamander Kokartus honorarius (Amphibia: Cau-
data) from the Middle Jurassic of Kyrgyzstan. Zoologi-
cal Journal of the Linnean Society, doi: 10.1111/7.1096-
3642.2010.00663 x.

Skutschas P.P., Leshchinskiy S.V., Rezvyi A.S., Fayn-
gerts A.V. and Krasnolutskii S.A. 2005. Remains
of salamanders from the Middle Jurassic of the Kras-
noyarsk Territory. In A.Y. Rozanov, A.V. Lopatin and
PY. Parkhaev (Eds.). Modern Paleontology: Classical
and Newest Methods. Paleontological Institute RAS,
Moscow: 121—-124. [In Russian]

Wiens J.J. and Hoverman J.T. 2008. Digit reduction,
body size, and paedomorphosis in salamanders. Evolu-
tion & Development, 10: 449—463.

Submitted January 22, 2011; accepted May 19, 2011.



