
 

Newly discovered paddle prints show how
ancient sea reptiles swam

June 11 2014

  
 

  

Seabed scene, Luoping, 245 Myr ago. The nothosaur, Lariosaurus, prowls along
the sea floor, searching for lobsters and fishes hiding in the soupy bottom mud.
She uses her front paddles to punt along, keeping at the right height for feeding,
and leaving the Dikoposichnus track behind. The reconstruction scene is based
on the tracks, and our identification of the most likely trackmaker, as well as an
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interpretation of a likely function. Original artwork © Brian Choo, 2014.

Trackways formed on an ancient seabed have shed new light on how
nothosaurs, ancient marine reptiles that lived during the age of the
dinosaurs, propelled themselves through water. The evidence is
described by a team from Bristol and China in Nature Communications
today.

During the Mesozoic, 252-66 million years ago, the seas were ruled by a
variety of marine reptiles. One of the earliest groups were the
nothosaurs, voracious semi-aquatic hunters with elongate bodies and
paddle-like limbs. They were the top predators of the Triassic coasts,
some 245 million years ago.

Their mode of swimming has long been debated: did they row
themselves along with a back-and-forth motion of their limbs, or did
they 'fly' underwater, sweeping their forepaddles in a figure-eight
motion like a modern penguin?

Scientists from the University of Bristol and colleagues in China studied
trackways formed on an ancient seabed which were recently discovered
in Yunnan, southwest China. The tracks consist of slots in the mud
arranged in pairs, and in long series of ten to fifty that follow straight
lines and sweeping curves.

The size and spacing of the paired markings indicate that they were
created by the forelimbs of nothosaurs, representing animals ranging in
size from over 3 metres to less than a metre in length.
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Relationship of the print impressions (lower slab) and the mould. Photograph
taken within minutes of uncovering a new trackway, showing the imprint moulds
on the overlying bed bottom (base of bed 108), and the imprints on the top of
bed 107. Trackway E, imprints El4, 5 and Er4, 5. The animal was moving from
left to right. Image © Chengdu Center of China Geological Survey.

They demonstrate that that these reptiles moved over the seafloor by
rowing their forelimbs in unison, the first direct evidence of how these
creatures propelled themselves in the water.

Two types of nothosaurs, the large Nothosaurus and the diminutive 
Lariosaurus, known from complete fossil skeletons from the Triassic of
southern China, are the likely trackmakers.

Professor Qiyue Zhang from Chengdu Center of China Geological
Survey, leader of the research, said: "We interpret the tracks as foraging
trails. The nothosaur was a predator, and this was a smart way to feed.
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As its paddles scooped out the soft mud, they probably disturbed fishes
and shrimps, which it snapped up with needle-sharp teeth."

The tracks come from localities around Luoping in Yunnan, a well
known site of exceptional fossil preservation that has yielded thousands
of exquisite fossils of sea creatures, and occasional plants and small
terrestrial animals blown in from the nearby islands.

  
 

  

The Luoping footprint site under excavation. Students and farmers help to clear
the Shangshikan footprint site in summer, 2009, prior to photography and
mapping. Image © Chengdu Center of China Geological Survey.

Professor Michael Benton from the University of Bristol, one of the co-
authors of the research, said: "When I first saw the site, I couldn't
believe the amazing quality of the fossils. It's quite unusual to find
skeletons of marine reptiles such as the nothosaurs so close to evidence
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of their tracks."

Luoping and other sites in South China are shedding light on the
recovery of life from the devastating Permo-Triassic mass extinction
event which wiped out more than 90 per cent of all species on Earth.
Nothosaurs and other marine reptiles were new members of the
recovering ecosystems.

Co-author Professor Shixue Hu, also from Chengdu Center of China
Geological Survey, said: "Here we see a detailed snapshot of how life
was within 8 million years of the mass extinction. It took all that time for
the Earth to settle down from the cataclysm, and the arrival of these
large, complex marine predators shows us the ecosystems had finally
rebuilt themselves, and life could be said to have recovered from the
crisis."

  More information: 'Nothosaur foraging tracks from the Middle
Triassic of southwestern China' by Zhang, Q.Y., Wen, W., Hu, S.X.,
Benton, M.J., Zhou, C.Y., Xie, T., Tao, L., Huang, J.Y., Choo, B., Chen,
Z.Q., Liu, J., and Zhang, Q.C. in Nature Communications , DOI:
10.1038/ncomms4973
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