
ZOOTAXA

A phylogeny of Plesiosauria (Sauropterygia) and its bearing on 
the systematic status of Leptocleidus Andrews, 1922

PATRICK S. DRUCKENMILLER & ANTHONY P. RUSSELL

Magnolia Press
Auckland, New Zealand

1863



DRUCKENMILLER & RUSSELL2  ·  Zootaxa 1863  © 2008 Magnolia Press

Patrick S. Druckenmiller & Anthony P. Russell
A phylogeny of Plesiosauria (Sauropterygia) and its bearing on the systematic status of Leptocleidus 
Andrews, 1922
(Zootaxa 1863)

120 pp.; 30 cm.

3 Sept. 2008

ISBN 978-1-86977-261-1 (paperback)

ISBN 978-1-86977-262-8 (Online edition)

FIRST PUBLISHED IN 2008 BY 

Magnolia Press 

P.O. Box 41-383

Auckland 1346

New Zealand

e-mail: zootaxa@mapress.com

http://www.mapress.com/zootaxa/

© 2008 Magnolia Press

All rights reserved. 

No part of this publication may be reproduced, stored, transmitted or disseminated, in any form, or by any 

means, without prior written permission from the publisher, to whom all requests to reproduce copyright 

material should be directed in writing. 

This authorization does not extend to any other kind of copying, by any means, in any form, and for any purpose 

other than private research use.

ISSN 1175-5326 (Print edition)

ISSN 1175-5334 (Online edition)



Accepted by R. Butler: 16 Jun. 2008; published: 3 Sept. 2008  3

ZOOTAXA
ISSN 1175-5326  (print edition)

ISSN 1175-5334 (online edition)Copyright © 2008  ·  Magnolia Press

Zootaxa 1863: 1–120    (2008) 
www.mapress.com/zootaxa/

A phylogeny of Plesiosauria (Sauropterygia) and its bearing on the systematic 
status of Leptocleidus Andrews, 1922

PATRICK S. DRUCKENMILLER1 & ANTHONY P. RUSSELL2

1Department of Biological Sciences, Vertebrate Morphology and Palaeontology Research Group, University of Calgary, 2500 Univer-
sity Dr. NW, Calgary, AB, Canada T2N 1N4
Current address: University of Alaska Museum, Department of Geology and Geophysics, University of Alaska Fairbanks, 907 Yukon 
Dr., Fairbanks, AK, USA 99775. E-mail: ffpsd@uaf.edu
2Department of Biological Sciences, Vertebrate Morphology and Palaeontology Research Group, University of Calgary, 2500 Univer-
sity Dr. NW, Calgary, AB, Canada T2N 1N4. E-mail: arussell@ucalgary.ca

Table of contents

Abstract ...............................................................................................................................................................................4

Introduction .........................................................................................................................................................................4

Material and methods ..........................................................................................................................................................6

Results ...............................................................................................................................................................................19

Character analysis .............................................................................................................................................................19

Cranium .............................................................................................................................................................................20

Dentition ............................................................................................................................................................................48

Postcranium .......................................................................................................................................................................51

Excluded characters 1: Characters considered valid but inapplicable or uninformative ..................................................70

Excluded characters 2: Characters considered questionable or invalid ............................................................................76

Most Parsimonious Trees (MPTs) .....................................................................................................................................80

Tests of phylogenetic signal ..............................................................................................................................................80

Discussion .........................................................................................................................................................................86

Conclusions .......................................................................................................................................................................99

Acknowledgments ...........................................................................................................................................................100

References .......................................................................................................................................................................100

Appendix 1. Anatomical abbreviations ...........................................................................................................................106

Appendix 2. Data sources for the character matrix .........................................................................................................108

Appendix 3. Data matrix .................................................................................................................................................112



DRUCKENMILLER & RUSSELL4  ·  Zootaxa 1863  © 2008 Magnolia Press

Abstract

Leptocleidus Andrews, 1922 is a poorly known plesiosaur genus from Lower Cretaceous successions of the UK, South
Africa, and Australia. Historically, there has been little consensus regarding its phylogenetic position within Plesiosauria,
largely because of its seemingly aberrant combination of a relatively small skull and short neck. As a result, a diverse
array of potential sister groups have been posited for Leptocleidus, including long-necked Cretaceous elasmosaurids,
Early Jurassic “rhomaleosaurs”, and Middle to Late Jurassic pliosaurids. A cladistic analysis including Leptocleidus, and
a new, apparently morphologically similar specimen from Alberta, TMP 94.122.01, was undertaken to assess their phy-
logenetic position within Plesiosauria. 

A character-taxon matrix was assembled afresh, consisting of 33 operational taxonomic units sampled broadly
among plesiosaurs. 185 cranial and postcranial characters used in plesiosaur phylogenetics were critically reanalyzed, of
which 152 were employed in the parsimony analysis. The results indicate a basal dichotomous split into the traditionally
recognized pliosauroid and plesiosauroid clades. Nested within Pliosauroidea, a monophyletic Leptocleididae was recov-
ered, consisting of L. superstes Andrews, 1922 and L. capensis (Andrews, 1911a). In contrast to earlier suggestions, Lep-
tocleidus neither clusters with Rhomaleosaurus, which was found to be paraphyletic, nor with large-skulled pliosaurid
taxa, such as Simolestes. Rather, a sister group relationship between Cretaceous Polycotylidae and Leptocleididae was
recovered, which is here named Leptocleidoidea. Although TMP 94.122.01 is superficially similar to Leptocleidus, sev-
eral discrete characters of the skull nest this new taxon within Polycotylidae. Compared to other phylogenetic hypotheses
of plesiosaurs, these results are more congruent with respect to the stratigraphic distribution of leptocleidoids. A classifi-
cation for Plesiosauria is presented.

Key words: plesiosaur, cladistics, Pliosauridae, Polycotylidae, Leptocleidoidea 

Introduction

Plesiosaurs (Sauropterygia: Plesiosauria) constitute a clade of secondarily aquatic, carnivorous tetrapods that
existed throughout much of the Mesozoic. The fossil record of plesiosaurs is extensive and demonstrates that
they were morphologically diverse, globally distributed, and temporally long-lived. However, despite a long
history of collection spanning nearly two centuries, relatively little attention has been devoted to unraveling
their evolutionary relationships, especially when compared to contemporaneous, terrestrial non-avian dino-
saurs. 

The application of cladistic methods to the interpretation of plesiosaur phylogeny is in its infancy. To date,
most studies concerning plesiosaur relationships have employed a limited number of taxa assumed to repre-
sent larger monophyletic clades within Plesiosauria (Hampe 1992; Bardet et al. 1999; Carpenter 1999; Gas-
parini et al. 2002; Gasparini et al. 2003). Sato (2002) conducted an important large-scale analysis of
elasmosaurs. However, the number of phylogenetic studies undertaken to reveal global patterns of plesiosaur
relationship has been limited (Brown & Cruickshank 1994; Druckenmiller 1999). The first major cladistic
analysis of Plesiosauria was that of O’Keefe (2000, 2001a), which later had its taxic representation expanded
and the data reanalyzed (O’Keefe 2004b). O’Keefe’s (2001a) data matrix also provided the basis for Smith’s
(2003) phylogenetic analysis.

With the discovery of new material, and the redescription of existing specimens, has come the need to
incorporate new morphological data into a phylogenetic context. Recent discoveries of plesiosaur material
from the Syncrude Canada Ltd oil sand mines in northern Alberta (Druckenmiller & Russell 2003) under-
scores the need to reassess plesiosaur phylogeny. In particular, a new Alberta plesiosaur, TMP 94.122.01,
raises several questions regarding plesiosaur relationships. This new taxon, originally described as Nichollsia
borealis Druckenmiller & Russell, 2008, currently lacks a valid name because of preoccupation of Nichollsia.
Pending the publication of a replacement name (Druckenmiller & Russell in press), we refer to this taxon
throughout this work by reference to its catalogue number, TMP 94.122.01. Interestingly, TMP 94.122.01
superficially resembles another Early Cretaceous taxon, Leptocleidus Andrews, 1922, with which it shares


