
Aremarkable specimen has been discov-
ered of an Early Cretaceous pterosaur
that has a tooth embedded in one of

its cervical vertebrae: the tooth has been
identified as one from a spinosaurid thero-
pod dinosaur. This fossil is direct evidence
that spinosaurs included items other than
fish in their diet.

The diet of spinosaurid theropods such 
as Baryonyx and Spinosaurus has been the
subject of speculation1–3.Their peculiar elon-
gated jaws, sinuous tooth row and crocodile-
like teeth suggest that they were piscivores, a
habit supported by the discovery of Lepidotes
scales etched by gastric juices within the body
cavity of the type specimen of Baryonyx 
walkeri, from the Wealden of Britain1. How-
ever, bones of a juvenile Iguanodon were also
associated with the specimen,suggesting that
Baryonyx might not have been exclusively a
fish-eater. Baryonyx may also have been a
scavenger4. Still, until now there has been no
direct evidence to indicate what the diet of
other spinosaurs could have been.

The specimen we describe here (Fig. 1;
Wyoming Dinosaur Center, WDC-SFB-
001a,b,c),from the Early Cretaceous Santana
Formation of northeastern Brazil, indicates
that spinosaurs occasionally fed on ptero-
saurs, possibly during the course of scaveng-
ing activities.The specimen is part of a group
of three pterosaur vertebrae enclosed in a
nodule from the Romualdo Member of the
Santana Formation5. The vertebrae are short
and square-shaped in dorsal view, and are
identified as cervical vertebrae6 numbers
four to six of an ornithocheirid pterosaur, a

family that occurs frequently in the Santana
Formation7. Their size indicates that they
belonged to a creature with a wingspan of
about 3.30 metres.

During the course of acid preparation of
the nodule, we discovered that the anterior-
most vertebra is perforated on the right side
by a broken conical tooth (Fig. 1a). The
tooth penetrates the vertebral centrum at
the level of the anterior end of the pleuro-
coel, crosses the neural canal and damages
the base of the neural arch, with its apex
embedded in the left prezygapophysis
(Fig. 1b). The thin, smooth enamel, straight
crown, slightly compressed cross-section
and lack of serrations on the lateral carinae
show that the tooth is from a spinosaurid
theropod.

Two spinosaurid taxa, Irritator challen-
geri and Angaturama limai, have been
described from the Santana Formation3,8

(it is generally agreed that the latter is a
junior synonym of the former). The tooth
in the pterosaur vertebra is similar in every
respect to the spinosaurid teeth previously
described from the Santana Formation3,8.

The specimen is a rare instance of fossil
‘behaviour’: the tooth reached its present
position when a spinosaurid bit into the
neck of a pterosaur.As revealed by the pres-
ence of three associated cervical vertebrae,
the neck must have been fresh and articu-
lated when it was bitten; it was not swal-
lowed and digested, because the vertebrae
remain in articulation and lack evidence of
etching by gastric juices. Despite their thin
walls and hollow construction, the verte-

brae must have been very
resistant for the dinosaur
tooth to break as it was
biting them.

In what is the only pre-
viously known instance of
dinosaur predation on a
pterosaur — an azhdarchid
tibia bitten by a troodontid
from the Late Cretaceous of
Alberta9 — a broken thero-
pod tooth is similarly asso-
ciated with a pterosaur
bone. In the case described
here, the pterosaur may
have been caught on the
wing or on the ground;
although trackways reveal
an unexpectedly high ter-
restrial velocity in some
pterosaurs10, creatures with
a large wingspan may have
been vulnerable on the
ground. But these options
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seem relatively unlikely and the scavenging
of a pterosaur carcass on the shore of the
lagoon in which the Santana Formation was
deposited may be a more plausible explana-
tion. Although the dinosaur did not swallow
that part of the neck, this rare evidence 
of predation or scavenging shows that
pterosaurs were part of the diet of spino-
saurs, which we conclude were not strictly
piscivorous.
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Pterosaurs as part of a spinosaur diet
A rare fossilized action snapshot captures a mortal tussle with a hungry predator.

Figure 1 Cervical vertebrae of a pterosaur, with a dinosaur tooth embedded in one. a, Group

of three cervical vertebrae (WDC-SFB-001a,b,c) of an ornithocheirid pterosaur from the Early

Cretaceous Santana Formation of northeastern Brazil; right lateral view. The anteriormost ver-

tebra is perforated by a spinosaur tooth. Scale bar: 20 mm. b, Close-up of pterosaur vertebra

perforated by the spinosaur tooth, in dorsolateral view. Scale bar: 10 mm.
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