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Bullet-Points Abstract
• Oldest lambeosaurine dinosaur from Europe.
• Close phylogenetic relationships among European and Asian lambeosaurine
dinosaurs.

Introduction
During the Late Cretaceous Europe was an archipelago where the so called Ibero-Armorica landmass
(present-day Iberian Peninsula plus the Pyrenean and
Provence regions of France) was the largest island
(Fondevilla et al., 2016). The study of the faunas in
the Iberico-Armorican Island has evidenced a 10ma
dinosaur succession with a gradual faunal turnover.
In this, the pre-turnover dinosaur assemblages (mainly
titanosaurids, rhabdodontids, and nodosaurids) were
replaced by post-turnover assemblages, where lambeosaurine hadrosauroids featured predominantly (Vila et
al., 2016). Lambeosaurines in Europe are represented
by four taxa: Pararhabdodon isonensis Casanovas-Casadellas et al., 1993, Arenysaurus ardevoli Pereda-Superbiola et al., 2009, Blasisaurus canudoi Cruzado-Caballero et al., 2010 and Canardia garonnensis Prieto-Márquez
et al., 2013, belonging to three different tribes (Prieto-Márquez et al., 2013). All these taxa are reported from sites dated to late Maastrichtian from the
southern and northern Pyrenees. Here we update the
oldest record of European lambeosaurines.

Materials and Methods
The remains supporting this occurrence have been
collected from strata of the La Posa Formation cropping out at the Els Nerets locality (early Maastrichtian,
Tremp Group, eastern Tremp Syncline, Catalonia).
The material consists of several vertebrae, a humerus,
an ulna, two ischia, two femora, a fibula and other
fragmentary elements representing two individuals,
one of which reached adulthood.

Discussions and Conclusions

This lambeosaurine taxon shares characters with
Tsintaosaurus spinorhinus Young, 1958, from the Campanian of China, while displaying notable differences
from Pararhabdodon isonensis from the uppermost Maastrichtian of the southern Pyrenees. The phylogenetic position of the lambeosaurine from Els Nerets was
inferred using Maximum Parsimony and Bayesian
analyses, confirming that it is a member of Tsintaosaurini.
The relatively small body size of this animal, compared to other lambeosaurines, such as T. spinorhinus,
suggests the possibility of insularity affecting the life
history of the Iberian form.
This study reinforces the Eurasian distribution of
basal lineages of lambeosaurine hadrosaurids, indicating a greater diversity in the Tsintaosaurini tribe
than previously realized. Further, the new fossils add
information to the complexity of the faunal turnover
that occurred in the Ibero-Armorican Island at the
Campanian-Maastrichtian boundary. The event was
triggered by multiple Asian dispersal waves, leading
to a Campanian fauna dominated by rhabdodontids
ornithopods, nodosaurid ankylosaurs and titanosaurs
sauropods, being subsequently replaced primarily by
lambeosaurines during Maastrichtian times.
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Fig. 1. Consensus tree of the Bayesian analysis, showing the phylogenetic relationships of Els Nerets specimens as basal Lambeosaurinae, close to Tsintaosaurus spinorhinus. The Bayesian analisis was conducted using the JC model, assuming equal rates
of changes, running 1’000’000 analyses starting from four random trees. Stationarity was achieved with a standard deviation of
split frequencies of 0.015. The matrix used for the analyses is an updated version of that of Prieto-Márquez & Gutarra (2016).
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