
An integrated approach to understanding the role of the long neck in

plesiosaurs

Leslie F. Noè, Michael A. Taylor, and Marcela Gómez-Pérez

Acta Palaeontologica Polonica 62 (1), 2017: 137-162 doi:https://doi.org/10.4202/app.00334.2016

 

The evolution and function of the long neck in plesiosaurs, and how the problems associated with

stiffness or flexibility were overcome during feeding, or rapid swimming during predator avoidance, are

explored, and a new interpretation for the function of the plesiosaur neck is presented. Based on the

anatomy of the articular faces of contiguous cervical vertebral centra, neural arches, and cervical ribs, the

plesiosaur neck was mainly adapted for ventral bending, with dorsal, lateral and rotational movements all

relatively restricted. Predominant ventral bending indicates the neck was adapted for use beneath the

body, suggesting feeding in the water column, close to the sea floor, or within soft sediments on the sea

floor. A new model is proposed for the plesiosaur bauplan, comprising the head as a filter, straining, sieve

feeding or sediment raking apparatus, mounted on a neck which acted as a stiff but ventrally flexible

feeding tube, attached to the body which acted as a highly mobile feeding platform. Numerous features of

plesiosaurs, including cranial and dental form, cervical vertebral morphology, body shape and limb-based

propulsion, conform to this model. Comparative data from modern organisms support this novel

explanation for the structure and function of the plesiosaur long neck. This integrative analysis offers an

explanation for the evolution of the plesiosaur long neck as a key evolutionary novelty, and why this

apparently enigmatic feature remained a prominent feature of plesiosaurs throughout their long

evolutionary history.
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