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An amphilestid-grade eutriconodontan
from the Middle Jurassic of Russia
Alexander O. Averianov, Alexey V. Lopatin & Sergei A. Krasnolutskii
ABSTRACT. An isolated upper molariform tooth from the Middle Jurassic Itat Formation at Berezovsk
Quarry, Krasnoyarsk Territory, West Siberia, Russia, is identified as Eutriconodonta indet. By low
angulation of the main cusps, reduction of the labial cingulum, and interrupted lingual cingulum it is similar
with anterior upper molariform teeth (M12) of Gobiconodontidae. This taxon may belong to the oldest
gobiconodontid which have not been reported previously from the Jurassic.
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Ýóòðèêîíîäîíò àìôèëåñòèäíîãî óðîâíÿ îðãàíèçàöèè
èç ñðåäíåé þðû Ðîññèè
À.Î. Àâåðüÿíîâ, À.Â. Ëîïàòèí, Ñ.À. Êðàñíîëóöêèé
ÐÅÇÞÌÅ. Èçîëèðîâàííûé âåðõíèé ìîëÿðîîáðàçíûé çóá èç ñðåäíåþðñêèõ îòëîæåíèé èòàòñêîé
ñâèòû Áåðåçîâñêîãî êàðüåðà â Êðàñíîÿðñêîì êðàå (Çàïàäíàÿ Ñèáèðü, Ðîññèÿ) îïðåäåëåí êàê ïðèíàäëåæàùèé Eutriconodonta indet. Ïî îòñóòñòâèþ âûðàæåííîé òðèàíãóëÿðíîñòè ãëàâíûõ áóãîðêîâ
êîðîíêè, îòñóòñòâèþ ëàáèàëüíîãî öèíãóëþìà è ïðåðâàííîìó ëèíãâàëüíîìó öèíãóëþìó äàííûé çóá
ïîõîæ íà ïåðåäíèå âåðõíèå ìîëÿðîîáðàçíûå çóáû (M12) Gobiconodontidae. Çóá ìîæåò ïðèíàäëåæàòü äðåâíåéøåìó ïðåäñòàâèòåëþ ãîáèêîíîäîíòèä, êîòîðûå ðàíüøå íå áûëè èçâåñòíû èç þðñêèõ
îòëîæåíèé.
ÊËÞ×ÅÂÛÅ ÑËÎÂÀ: ýóòðèêîíîäîíòû, ñðåäíÿÿ þðà, Ñèáèðü.

Introduction
Eutriconodontan mammals share with other triconodontans, the morganucodontans, linear arrangement
of the main cusps of the molar teeth, but more derived
in the skull structure. Eutriconodontans were common
elements in the Jurassic mammal faunas of Europe and
North America and especially flourished in the Early
Cretaceous of Asia. In the Late Cretaceous few eutriconodontan taxa persisted only in North and South
America. This group did not survive the K/T boundary.
The Eutriconodonta could be divided into two levels of organization: the amphilestid grade (families
Amphilestidae, Klameliidae, Gobiconodontidae, and
Austrotriconodontidae) and triconodontid grade (Triconodontidae). The first grade is characterized by the
principal cusp of the molars higher than side cusps and
embrasure tooth occlusion, when the main cusp occludes more or less between the opposite molars. In the
second grade the side cusps of the molars are almost as
high as the principal cusp and the molars occlude with
the opposite molars one-to-one.

The Asiatic record for the Jurassic Eutriconodonta
is relatively poor, particularly because of our little
knowledge of Middle and Late Jurassic Asiatic mammal faunas. Two genera of Klameliidae are known from
the Middle Jurassic of China and Kyrgyzstan (Chow &
Rich, 1984; Martin & Averianov, 2007). The Middle
Jurassic Liaotherium from China, originally described
as an amphilestid (Zhou et al., 1991), can be actually a
symmetrodontan (Averianov, 2002). Unidentified
amphilestid and triconodontid have been reported recently from the Middle Jurassic of Kyrgyzstan based on
isolated tooth fragments (Martin et al., 2007).
Here we describe the first eutriconodontan from the
recently emerging mammal fauna of Itat Formation
(Middle Jurassic, Bathonian) of the south of Krasnoyarsk Territory in West Siberia, Russia. This fauna
included previously tegotheriid docodontan Itatodon,
indeterminate docodontans, a dryolestid, and an amphitheriid stem zatherian Amphibetulimus (Averianov et
al., 2005a; Lopatin and Averianov, 2005, 2006, 2007;
Averianov and Lopatin, 2006), as well as other mammals which will be described elsewhere.
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Systematic Paleontology
Eutriconodonta Kermack et al., 1973
Eutriconodonta indet.
Fig. 1.
Material. PIN 5087/4, left upper molariform tooth.
Berezovsk Quarry, near Nikolskoe village, Sharypovo
District, Krasnoyarsk Territory, Russia; upper part of
Itat Formation, Middle Jurassic (Bathonian).
Description. The tooth is relatively large with massive crown and long robust roots (only mesial root is
preserved). The main cusp A is about twice higher than
the side cusps B and C. The most of the cusp C is
eliminated by wear. Because of this wear, the cusp
angulation can be only approximately evaluated (~165°).
The axes of the side cusps are slightly diverging from
the axis of the main cusp. On the mesial side there is a
slight embayment of the crown but there are no cingular
cusps in this region. The labial cingulum is completely
lacking. The lingual cingulum, mostly eliminated by
wear, was rather strong and interrupted in the middle
opposite to the main cusp A. There are two large wear
facets on the lingual crown side which remove considerable size of the crown enamel and dentine. A smaller
one is mesial, produced by the lower molariform cusp
c, and is along the mesial side of the cusp B and the
mesial half of the lingual cingulid. A larger facet, produced by the main cusp (a) of the lower molariform
tooth, is extending along the distal half of the lingual
cingulum, distal side of the cusp A, and lingual side of
the cusp C. The enamel is smooth, without striations.
Measurements. Crown length 2.9 mm, crown width
1.5 mm.
Comparison. The great size differential between
the main and side cusps and embrasure wear pattern
when the main cusp of lower molariform tooth (a)
occluded between the upper molariform cusps A and C
suggests reference of PIN 5087/4 to the amphilestid
grade eutriconodontans (Amphilestidae, Klameliidae,
and Gobiconodontidae) rather than to the Triconodontidae. The upper dentition is not known for the Klameliidae, but lack of enamel striation (Martin & Averianov,
2007) safely removes PIN 5087/4 from that group. The
upper dentition of Amphilestidae is known from only
two isolated molariforms referred to the Middle Jurassic Amphilestes broderipii (Owen, 1845) (Freeman,
1979: pl.16, figs.12; Averianov et al., 2005b: 4) and
to the Early Cretaceous Kemchugia magna Averianov
et al., 2005 (Averianov et al., 2005b: fig.2AC). Both
teeth have strong cingulum around the whole crown and
therefore lack of a labial cingulum in PIN 5087/4 pre-
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cludes its attribution to the Amphilestidae. In the Gobiconodontidae the complete cingulum is best developed
in the posterior molariforms (M35) while in the anterior molariforms (M12) it can be variously interrupted.
In the gobiconodontids the posterior molariforms further differ from the anterior ones by more transversely
wide crown and more angulated main cusps. Structurally PIN 5087/4 is most similar with the anterior molariforms of Gobiconodontidae. Another gobiconodontid
trait, observable in PIN 5087/4, is diverging of the side
cusps axes from the main cusps axis.

Discussion
A complete absence of cingulum from one crown
side (labial) is characteristic for the lower molariforms
of the Amphilestidae (although quite a strong labial
cingulid may be present in some lower molariforms of
the Middle Jurassic Phascolotherium bucklandi (Broderip, 1828) [pers. obs. by AA]). But lower molariforms wear from the labial side so their lingual cingulid
never becomes worn. The only cingulum which undergone wear is the lingual cingulum of the upper molariforms and thus identification of PIN 5087/4 as an upper
molariform is without doubts.
According to the recent phylogenetic analysis by
Rougier et al. (2007) the Eutriconodonta is paraphyletic, not natural group because the Gobiconodontidae
and Amphilestidae are more closely related to the line
leading to tribosphenic mammals than to the Triconodontidae, a predictable and awaiting result. However,
for the sake of classification, we continue to use here
the concept of Eutriconodonta.
PIN 5087/4 presents the first discovery of a eutriconodontan mammal in the Jurassic of Siberia and
Russia. Previously in our country only remain of a
Jurassic morganucodontan has been found (Gambaryan
& Averianov, 2001). It is a notable addition to the poor
Asiatic record of the Jurassic eutriconodontans. Most
intriguing is the supposed gobiconodontid affinities of
PIN 5087/4. This group, flourished in Asia during the
Early Cretaceous, has not been recorded previously
from the deposits of Jurassic age. PIN 5087/4 may
belong to the oldest member of Gobiconodontidae, but
for its characterization an additional material is greatly
needed.
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Figure 1. Eutriconodonta indet., PIN 5087/4, left upper molariform tooth in labial (A), lingual (B), and occlusal (C,
stereopair) views. Berezovsk Quarry, Sharypovo District, Krasnoyarsk Territory, Russia; Itat Formation, Middle Jurassic
(Bathonian).
Abbreviations: A, B, C  main crown cusps; lc  lingual cingulum. Wear facets produced by the cusps a and c of the lower molariform
teeth are indicated by lighter grey. A brakeage of the crown near the tip of the cusp A is shown by darker grey. Scale bar is 1 mm.
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