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Spinosaurs as Crocodile Mimics
Tho1mas R. Holtz Jr.

;aurs (bipe:dal, primalrily
carnivorous rorms), ,nave received
widespread attention in recent years
owing to their importance in understanding the origin of birds (I). However, the
evolution of theropods was more than a
"bird factory": Indeed, these dinosaurs represent one of the most
successful radiations of terrestrial
predators in Earth history. On
page 1298 of this issue, Sereno
et al. report ( 2 ) the discovery
of a new theropod belonging
to the specialized lineage
known as spinosaurs, which
provides important new insights on the evolution an
adaptation of this group anc
their place i n hlesozoic
ecosystemc
One c~fthe mos t mysterious thercopods eve:r discovered is S,oinosaums aegypti.,
by Ernst
acus, firsr. aescnved
\
Stromer in 1915 on the bas[;is
of skeletal material from the
lowermost Upper Cretaceou s Bahariya Formation (about 95i million years old) (3). Its myst ery is
in part due to the highly SFbecialJ The
ized nature of its anatom!,.
---.
neural spines of the vertebrae of
the trunk of the body were highly
elongate (up to 1.69 m), forming a
- , tall "sail" reminiscent of the carly
rermian synapsid Dimetrodon. The lower jaw
was quite long and slender for a large
theropod, and the teeth were conical,
rather than the bladelike serrated teeth
found in most theropods (such as Allosaurus or Velociraptor).
However, part of the mystery of Spinosaurus lies in the fact that it was twice
lost: once because of extinction sometime
in the Cretaceous Period and again because of the destruction of Stromer's collection during the bombing of Munich in
World War 11. For many decades, paleontology's sole knowledge of spinosaurs
came from Stromer's monographs (3).
In recent decades, new specimens of
Spinosaurus and those of related dinosaurs
have been discovered in Lower Cretaceous
and lowermost Upper Cretaceous formations of Africa ( 4 ) , Europe (5, 6), and
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South America (7). Together, these fossils
make up our knowledge of Spinosauridae,
a radiation of unusual theropods known
from the Barremian to the Cenomanian
stages of the Cretaceous (about 125 to 95
million years ago). Although most of
these fossils are only isolated teeth and
bones, there have been some notable
spinosaur specimens recovered during the 1980s and 1990s. Among
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Suchomimus tenerensis, the crocodile
mimic of Ttntrt Desert (see figure).
The relatively complete material of Suchomimus, combined with the discoveries
of the 1980s and 1990s, increases our resolution of spinosaur anatomy, phylogeny,
and functional morphology. By comparing
this new discovery with previous specimens, Sereno et al. have determined which
features of Spinosaurus are characteristic
of the whole family (among them, the
morphology of the lower jaws and teeth)
and which are unique to that genus (including the eponymous elongated neural
spines). Sereno et al. have combined knowledge of the skulls of Baryonyx and Suchomimus to discover that the heads of
spinosaurs were even more narrow, slender, and crocodile-like than previously reconstructed (5). (Additional information
from the relatively complete cranial material of Irritator, still under study, will help
to fill in the elements missing in both
Baryonyx and Suchomimus.)
The jaw and tooth morphology of spinosaurs is considerably different from that of
typical theropod dinosaurs (for example,
Ceratosaurus or Allosaurus). In the primi-
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Going fishing? Skeletal restoration of
Suchomimus tenerensis, showing elongated crocodile-like snout and conical
teeth.These adaptations may have been
the result of changing from a diet of
meat t o one of fish.
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these are Baryonyx walkeri, known from
one of the most complete dinosaur specimens ever recovered in England (5, 6)and
Irritator challengeri and Angaturama limai, known from the main section of a
skull and an isolated snout (possibly of the
same species, or even the same individual,
and published only a month apart) from
Brazil (7). Sereno and colleagues report
on the newest spinosaur fossil and one of
the most complete ever discovered ( 2 ) .
Sereno et al. have named this new species
from the late Early Cretaceous of Niger
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tive condition for theropods, the snout is
relatively tall and narrow ("hatchetshaped"), and the teeth are bladelike, with
a lenticular cross section at the base and a
serrated ridge running up the front and
back of each tooth. Such a skull shape is
resistant to vertical compressive loads and
functions most effectively as a slicer or
slasher (8). Typical theropod skulls lack a
well-developed ossified secondary palate;
that is, they lack a hard bony surface on
the roof of the mouth. As a consequence,
they would be less resistant to torsional
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forces exerted on the slcull during preda- N o r t h Africa in the mid-Cretaceous.
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