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A new ‘marine
crocodile’
discovery on the
Jurassic coast of
England

Andrew Sibley

ossil hunters working on the

Jurassic coast of England
discovered a new thalattosuchian
fossil in 2017 (‘suchus’ is the
Latinized form of the Greek ‘soukhos’;
meaning crocodile). This extends the
evolutionary narrative of this creature
possibly back to the Late Triassic
(Rhaetian) from the Early Jurassic.
The account has recently been
published in the Journal of Vertebrate
Paleontology.!

Thalattosuchian fossils are
sometimes referred to as extinct marine
crocodiles, although they are not
strictly classed with the Crocodylia.
Instead, they are referred to as a clade
of marine crocodylomorphs, although
the phylogenetic narrative is equivocal.
They are considered to be either
members of Neosuchia (which includes
modern crocodiles and other closely
related fossil crocodylomorphs) or
older members of Crocodylomorpha.?
Although the clade had a wide oceanic
distribution, specimens have also been
identified in freshwater settings.’

According to evolutionary theory,
thalattosuchians and crocodylians
are claimed to have transitioned from
quadrupedal terrestrial animals (i.e.
from sphenosuchians) in the Triassic.
Dating has previously restricted the
earliest extinct animals to the Early
Jurassic / Early Cretaceous.

Two subgroupings have been
ascribed to the clade: the Teleosau-
roidea and Metriorhynchoidea. Teleo-
sauroids are similar to other crocody-
liformes; they were not highly adapted

to life in the ocean, and they possessed
typical crocodile features such as tail
osteoderms. The Metriorhynchidae are
said to have been more highly adapt-
ed to survival in an oceanic environ-
ment—Ilimbs were transformed into
flippers, with smoother scaleless skin
and the possession of a tail fluke.

New discovery

The new discovery, from the
Charmouth Mudstone Formation,
includes part of the head, backbone
and limbs, and is sufficiently complete
for it to be identified and named. It is
said to be the only thalattosuchian from
the early Jurassic Pliensbachian age
(185 Ma).* The name Turnersuchus
hingleyae (figure 1) has been given
after Paul Turner, who found the first
fossils and donated the specimens to
the Lyme Regis Museum (Dorset,
England), and Lizzie Hingley, who
prepared the find. Associates from
the nearby Charmouth Heritage Coast
Centre helped to piece the various
fossils together.

Following this finding, it is now
suggested that the Thalattosuchia
evolved earlier, in the Late Triassic,
although with limited supporting
evidence—the notion that they

lived prior to the Jurassic is based
on time-calibrated phylogenetic
analysis, which partly constrains
dating by stratigraphy.' Separately,
a thalattosuchian skull has been
discovered in a cave system in
Morocco from rock layers dated to
an age prior to the Pliensbachian.’
Evolutionary scientists therefore
suggest that these latest finds
are basal to both Teleosauroidea
and Metriorhynchoidea. It is
suggested that Turnersuchus is basal
because it possesses fewer derived
character states than the other
known thalattosuchians. Thus, the
evidence for it being basal is partly
its morphology, but filtered through
phylogenetic analysis.! The lack
of further fossil evidence from the
Late Triassic would imply, from an
evolutionary perspective, that there is a
‘ghost lineage’ of yet-to-be-discovered
fossils.

The closest modern crocodilian
form is the gharial (family Gavialidae)
(figure 2), which has a long, slender
snout for catching and eating fish, and
today lives in rivers of the Indian sub-
continent. Although some similarities
are evident, the researchers have
claimed the shape of the Turnersuchus
skull is notably different from the

Figure 1. Artistic impression of Turnersuchus hingleyae, claimed to be one of the oldest marine
crocodylomorphs ever found (from ref. 4).
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modern form, and that it is only
distantly related to modern crocodiles.

The shape of the supratemporal
fenestrae in the skull suggests it had a
powerful and fast-biting action to help
catch its prey of fish and cephalopods.
Like modern crocodiles, this may have
helped with the temperature regulation
of the animal’s brain. The further
speculation is that the 2-metre-long
Turnersuchus found in the Charmouth
Mudstone Formation gave birth to live
young, and so was not an egg layer
as are modern crocodiles, although
this is a claim that is unsupported by
evidence.*

There is further evidence that
the animals were already perfectly
adapted to life in their environment.
High resolution studies of the
inner ear vestibular system of 18
pelagic thalattosuchian skulls (i.e.
the metriorhynchoids, but not
Turnersuchus), using computed
tomography (CT), reveal a compact
thickened, and reduced bony labyrinth,
which closely resembles that of other
marine reptiles, and even whales.*®
These animals, that lived in the open
ocean, were already well suited to
their environment. The semi-aquatic
teleosauroids had labyrinths similar to
modern crocodylians.

Discussion and summary

This is an interesting find of
another vertebrate fossil along the
Jurassic Coast. This coast is famous
for finds by Mary Anning, and
other 19"-century geologists, of
plesiosaur and ichthyosaur fossils.
Among land-living vertebrate fossils
identified from these rock layers is
Scelidosaurus,” which has been found
in the same layers as Turnersuchus.
With Scelidosaurus, skin impressions
and stomach contents have also been
found, which points to rapid burial in
these layers. With evidence of rapid
burial in the Charmouth Mudstone
Formation from these other finds, as
even admitted by secular research,
we call into question the dating
estimates. How can rock layers be
dated accurately by the extension of
physical sedimentary processes, when
rates of sedimentation are believed to
have varied significantly?

Although there may be differences
between Turnersuchus and the gharial
crocodile, these differences are often
exaggerated by the evolutionary
narrative. Like many finds in the fossil
record, we see that there is evidence of
sudden appearance, and subsequently
only relatively small changes in

Figure 2. Gavialis gangeticus is believed to be the closest modern crocodilian to Turnersuchus

hingleyae.
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morphology. Many of the unique
character states of thalattosuchians
are present in Turnersuchus (which is
believed by evolutionists to be an early
stage in the evolution of the group), so
evolutionists are still faced with the
problem of explaining the origin of
thalattosuchians. The thalattosuchian
specimens appear suddenly in the fossil
record with an assumed reconstruction
now back to the Late Triassic. And
yet they were already well suited to
their environment. This is consistent
with intelligent design, and belief that
the fossil record indicates rapid burial
during the Noahic Flood.
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