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An unusual dinosaur from the Late Cretaceous of
Romania and the island rule
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sland faunas are natural laboratories
of evolutionary change and have long
fascinated biologists. The peculiar
ecological conditions on islands have
frequently led to the evolution of endemic
taxa that differ dramatically in body size
and/or morphology from their mainland
relatives. Many large animals tend to be-
come smaller on islands, and small ones
generally become larger—a phenomenon
known as the island rule (1, 2). Perhaps
the best-known examples from the fossil
record are the pony-sized elephants and
pig-sized hippopotami that populated
Crete and various other Mediterranean
islands during the Pleistocene and Holo-
cene (3). Other examples include the
Miocene hedgehog Deinogalerix from Italy,
which attained a body length of about
70 cm (4), and the prehistoric rat Cor-
yphomys from East Timor, which may have
tipped the scales at 6 kg (5). Insular gi-
gantism has also been found in certain
groups of birds such as owls (6).

In the early decades of the last century,
Franz Baron Nopcsa reported a distinctive
Late Cretaceous (Maastrichtian) verte-
brate assemblage from the Hateg Basin
of Transylvania (now part of Romania).
This assemblage was dominated by several
endemic taxa of dinosaurs that attained
significantly smaller body size than related
forms elsewhere. Impressed by this
dwarfing, Nopcsa argued that the Hateg
fauna represented an island biota (7).
However, his work and conclusions were
largely ignored until there was a resur-
gence of interest in the Late Cretaceous
vertebrates from Transylvania in the late
1970s (8). Since then, studies of the bone
histology in the hadrosauroid dinosaur
Telmatosaurus (9) and the titanosaurian
sauropod Magyarosaurus (10) from the
Hateg Basin have supported Nopcsa’s hy-
pothesis that both taxa have undergone an
evolutionary decrease in body size (nan-
ism). Discoveries of additional vertebrate
fossils from the Late Cretaceous of the
Hateg Basin have further underscored the
distinctive nature of the Hateg biota. In
PNAS, Csiki et al. (11) report on one of
the most remarkable finds to date—an
unusual theropod dinosaur.

During the Late Cretaceous, a shallow
epicontinental sea dotted with variously
sized islands covered most of what is now
Europe (Fig. 1). This topography reflected
complex tectonic activities along the
northern margin of the western Tethys
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Fig. 1. Reconstructed paleogeography of the
European archipelago in the western Tethys and
adjacent regions during the Maastrichtian, with
selected present day coastlines superimposed to
facilitate orientation. Simplified from refs. 10 and
14. White areas denote land. Black circle indicates
position of Hateg region. AD, Adriatic-Dinaric
Platform; C, Crimea; IB, lberia; T, Tisia-Dacia Block.

related to counterclockwise rotation and
northward motion of the African conti-
nental plate. Subduction resulted in vol-
canic activity, which, in turn, led to the
formation of islands. The largest of these
Cretaceous islands covered much of the
present day Iberian Peninsula and France
and extended well into central Europe.
The Hateg Basin was located on a smaller
island in an archipelago that extended
from the region now occupied by the Eu-
ropean Alps eastward to present day
southwest Asia.

In recent years, fieldwork in various
parts of Europe has resulted in many dis-
coveries of dinosaurs and other terrestrial
vertebrates, which are finally beginning
to shed light on the diversity of Late Cre-
taceous island ecosystems in this region.
One of the most exciting discoveries,
reported by Csiki et al. (11) in PNAS, is
a previously unknown taxon of theropod
dinosaur, Baldaur bondoc. Baldaur (named
using an ancient Romanian word for
dragon) is referable to the Dromaeosaur-
idae (the “raptors” of Jurassic Park fame),
which are the closest relatives of birds.
The holotype of Baldaur bondoc is an ar-
ticulated partial postcranial skeleton. It
represents the most complete dromaeo-
saurid fossil from Europe to date, but its
real scientific importance lies elsewhere.
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First, the postcranial skeleton of Bal-
daur differs from that of other known
dromaeosaurids in numerous features.
The hand of Baldaur shows extensive fu-
sion of the carpals and metacarpals, and
there are only two functional digits, unlike
the three-fingered grasping hand in other
dromaeosaurids. The foot retains a large,
functional first digit, unlike the much
reduced digit in most derived theropod
dinosaurs. This digit is very similar in size
and shape to the second pedal digit, which,
as in other dromaeosaurids, carries
a greatly enlarged, strongly curved claw
that had a considerable arc of motion.
Thus, each foot of Baldaur sported
a double set of these large claws, which
were likely used for seizing and dis-
emboweling prey. The robust hind limb
shows extensive fusion of bones in its
proportionately short distal portion,
with formation of a tibiotarsus and a tar-
sometatarsus. These unusual features
suggest that Baldaur was capable of de-
livering powerful strikes with its feet.
Based on what is known about insular
faunas past and present, Csiki et al. (11)
hypothesize that the peculiar body plan
of this predatory dinosaur is probably
caused by the island effect. The body size
of Baldaur is comparable with that of
most other known dromaeosaurids.

Csiki et al. (11) conduct a thorough
phylogenetic analysis of dromaeosaurid
theropods and find that Baldaur is most
closely related to Velociraptor from the
Upper Cretaceous of Mongolia and China.
One of the unresolved issues concerning
the Late Cretaceous Hateg biota had
been its origin: was the Hateg region
a refugium for survivors of ancient line-
ages that had been in place for millions
of years or did some of the taxa indicate
faunal connections with neighboring
continents late into the Cretaceous?

The phylogenetic relationships of the
small hadrosauroids Telmatosaurus and
Tethyshadros (from the Maastrichtian
Adriatic-Dinaric Island) suggest faunal
connections to Asia (12-14), and the
discovery of Baldaur now lends further
support to this hypothesis. The recently
described basal ceratopsian dinosaur
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