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Presence of the elasmosaurid plesiosaur Mauisaurus
in the Maastrichtian (Late Cretaceous) of central Chile

RODRIGO A. OTERO, SERGIO SOTO-ACUNA, and DAVID RUBILAR-ROGERS

The revision by Hiller et al. (2005) of the species Mauisaurus
haasti Hector (Plesiosauroidea, Elasmosauridae) from the
Late Cretaceous of New Zealand, has provided reliable
postcranial characters that permit recognition of this taxon
as distinct among Late Cretaceous elasmosaurid plesiosaurs
from both the Northern and Southern hemispheres. Partic-
ularly, in adult specimens, the femur displays a large, hemi-
spherical capitulum that seems to be autapomorphic. This
unique morphology is present in at least two specimens re-
covered from Late Cretaceous (Maastrichtian) beds in cen-
tral Chile, which these fossils may be referred to the same
taxon with confidence. The Chilean fossils are considerably
larger than those from New Zealand, suggesting either dif-
ference in ontogenetic age or interspecific variation. The
studied material constitutes the second accurate generic
identification of elasmosaurid plesiosaurs from the eastern
margin of the Pacific Ocean, thus complementing the known
south-gondwanic paleodistribution of Mauisaurus during
the Late Cretaceous.

Introduction

Elasmosaurid plesiosaurs have been reported from Chile since the
first half of the 19" century, though identifications have been
based mainly on partial and/or undiagnostic specimens, with still
unresolved affinities. Gay (1848) studied the first remains of
plesiosaurs from Chile, and based on these materials, he erected
the species Plesiosaurus chilensis Gay, 1848. Steinmann et al.
(1895) reassigned the species to Pliosaurus chilensis, and referred
other remains to a second species, Cimoliasaurus andium Deecke,
1895. Several subsequent studies repeated these identifications
until Colbert (1949) commented on the unsatisfactory status of
these genera and species, and finally considered the type material
of Gay (1848) as a pliosaur (sensu lato) and the rest as elasmo-
saurid plesiosaurs. Cecioni (1955) mentioned an articulated limb
from the Magallanes Region, southernmost Chile, identifying it as
Coelospondylus (Plesiosaurus) chilensis (Gay, 1848); neverthe-
less, the material is not diagnostic enough to assign it even at fam-
ily level, and the referred species was previously questioned by
Colbert (1949). The first valid generic identification of plesiosaurs
in Chile is that of Casamiquela (1969), who recognized the pres-
ence of Aristonectes, previously reported in Argentina (Cabrera
1941). A second remarkable cranial specimen, also referred to
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Aristonectes, was recovered from Campanian—Maastrichtian beds
in central Chile (Sudrez and Fritis 2002). These specimens of
Aristonectes are, to date, the only fossils of plesiosaurs from the
eastern margin of the Pacific Ocean that are reliably identified to
the genus level.

The present study recognizes a second genus present in central
Chile during the Late Cretaceous. Mauisaurus (Plesiosauroidea,
Elasmosauridae) is one of the few elasmosaurids that can be iden-
tified based on partial postcranial material, particularly femoral
morphology.

Institutional abbreviations.—CM, Canterbury Museum, Christ-
church, New Zealand; DM, Museum of New Zealand Te Papa
Tongarewa, Wellington, New Zealand; SGO.PV, Museo Nacio-
nal de Historia Natural, Santiago, Chile.

Geological setting

The studied remains were recovered from Las Tablas Bay, on
Quiriquina Island (73°03°19’S; 36°36°41°°W), Biobio Re-
gion, central Chile (Fig. 1). The host unit is the Quiriquina For-
mation (Bir6-Bagdczky 1982), which consists of a basal con-
glomerate, cross-bedded yellow sandstones with conglomer-
ate lenses, coquinaceous horizons and green sandstones at top
that include concretionary nodules. The coquina and the con-
cretions include abundant fossils of invertebrates and verte-
brates, together with scarce wood and leaf prints. The age
of the formation was originally assigned to the Campanian—
Maastrichtian based on the presence of a diverse assemblage of
ammonoids (Bir6-Bago6czky 1982), and later reassigned exclu-
sively to the Maastrichtian (Stinnesbeck 1986; Salazar et al.
2003). The studied materials are two left femora, one complete
and other preserving only the proximal portion, including part
of the diaphysis, the trochanter and the capitulum.

Systematic paleontology

Diapsida Osborn, 1903

Sauropterygia Owen, 1860

Plesiosauria de Blainville, 1835

Plesiosauroidea (Gray, 1925) sensu Welles 1943
Elasmosauridae Cope, 1869
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Fig. 1. A. Location of Maule and Biobio regions, where crops out most of
the Maastrichtian beds with plesiosaur remains in Chile. B. Relation of the
Chilean frontiers with South America. C. Map indicating Las Tablas Bay,
on the northern part of Quiriquina Island, central Chile, where the studied
materials were collected.

Mauisaurus Hector, 1874
Type species: Mauisaurus haasti Hector, 1874.

Mauisaurus sp.
Fig. 2.

Material—SGO.PV.135: Left femur (Fig. 2A). SGO.PV.169:
Proximal portion of left femur (Fig. 2B).

Description—SGO.PV.135: Almost complete femur, originally
recovered in three sections, with some loss of bony material at
the attached portions. The femur has a gracile shape with its
breadth approximately 2/3 of its total length (Table 1). The dis-
tal end has a medial thickness similar to the shaft, becoming nar-
rower to the anterior and posterior margins, of which the poste-

Table 1. Measurements [in mm] of the studied specimens. The dorso-ventral
distance between trochanter and capitulum on SGO.PV.169 is omitted be-
cause the trochanter of this specimen is worn.

SGO.PV.135 | SGO.PV.169
distal, antero-posterior length 253.0 -
distal, dorso-ventral thickness 99.0 -

total length 400.0 -
minimum thickness at diaphysis 105.4 107.7
capitulum maximum thickness 144.2 166.5
dorso-ventral distance between
. 163.7 -
trochanter and capitulum
dorsal constriction between 952 3
trochanter and capitulum ’
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rior margin is the most slender. The articular facets are asym-
metrical, with the anterior being shorter and narrower. Distally,
the concave angle between facets is close to 210°. The capitu-
lum is remarkably differentiated from the diaphysis and has a
hemispheric shape with a sub-circular contour in proximal view,
slightly compressed dorso-ventrally. The trochanter is large and
developed diagonally with respect to the axis of the diaphysis,
having a constriction that segregates it from the capitulum. This
constriction is more excavated along the posterior margin than
on the anterior. On the ventral face and near the midpoint of the
shaft, a prominent callosity is preserved.

SGO.PV.1609 is a proximal portion of a left femur that pre-
serves the capitulum and part of the trochanter. The conserved
part of the diaphysis shows a gracile shaft. The capitulum has a
hemispheric shape very similar to that of SGO.PV.135, also
with a sub-circular contour in proximal view. The trochanter is
poorly preserved, but retains part of the constriction between it-
self and the capitulum. Morphologically, it closely resembles
SGO.PV.135, but is larger.

Discussion

The original description by Hector (1874) of the type materials
of Mauisaurus haasti considered them as a scapular girdle and
front paddles that correspond to an articulated portion of the pel-
vis and hind limbs. Despite this, the author noted the unique
shape of the bone identified as the humerus (actually, the fe-
mur). Due to the lack of a formalized holotype material, Welles
(1962) nominated a lectotype for the species. More recently,
Hiller et al. (2005) described the most complete specimen refer-
able to Mauisaurus haasti, permitting a more detailed descrip-
tion and a revised diagnosis that notes its uniquely hemispheric
capitulum of the femur. As these authors indicate, the femoral
morphology is unusual among elasmosaurids and it is consid-
ered as diagnostic for the taxon. Based on this feature, the
femora from central Chile can be generically identified. Specific
affinities of the Chilean fossils cannot be established, however,
because they differ significantly in size from the lectotype mate-
rial. The referred specimens described by Hiller et al. (2005) in-
clude a femur of an adult individual (CM Zfr 95), another femur
(CM Zfr 115) regarded as a young adult, and a third femur, the
lectotype, (DM R1529), with a capitulum slightly different but
still hemispheric in shape. All these figured materials have a to-
tal length of the bone ranging between 300 to 350 mm, while
the only complete femur from Chile (SGO.PV.135) has a
total length of 400 mm. In addition, the fragmentary femur
SGO.PV.169 was part of a femur that was apparently larger than
SGO.PV.135. This could indicate that the referred specimens
from New Zealand represent sub-adult individuals; however,
the well-developed capitulum and trochanter seen at leastin CM
Zfr 95 and CM Zfr 115 are proportionally coincident with the
Chilean fossils. Another possible interpretation is that the New
Zealand materials and the Chilean femora belong to two differ-
ent species of the genus Mauisaurus. Owing to this uncertainty,
species-level identification for the Chilean specimens is pres-
ently unwarranted.
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Fig. 2. Elasmosaurid plesiosaur Mauisaurus sp. from Las Tablas Bay, Quiri-
quina Island, Chile, Quiriquina Formation, Maastrichtian (Late Cretaceous).
A. SGO.PV.135, left femur in dorsal (A ), posterior (A,), and proximal (A5)
views. B. SGO. PV.169, proximal portion of left femur in dorsal (B,), poste-
rior (B,) and proximal (B5) views.

The previous known paleodistribution of Mauisaurus in-
cludes cranial and postcranial materials from New Zealand
(Hiller et al. 2005) and a hind limb from Seymour Island in
Antarctica (Gasparini et al. 1984; Hiller et al. 2005). Addition-
ally, an articulated postcranial skeleton of a juvenile individual
was reported from Vega Island, Antarctica (Martin et al. 2007).
Other remains from Rio Negro Province, Argentina, were re-
ferred to cf. Mauisaurus sp. (Gasparini et al. 2003), and later re-
considered as Elasmosauridae indet. (Gasparini et al. 2007).
The presence of this genus in Chile was previously suggested
by Gasparini et al. (2007) based on fossils figured by Broili
(1930), who originally assigned them to Cimoliasaurus andium
Deecke, 1895 (nomen vanum). These authors also suggest that
specimens of the paleontological collection of the Museo
Nacional de Historia Natural of Santiago, Chile, particularly
SGO.PV.91, SGO.PV.118, and SGO.PV.135, and several fos-
sils of the paleontological collection of Museum Lajés Bird
(University of Concepcién, Chile), could eventually provide
new information about the systematics of the elasmosaurids of
the Southern Hemisphere. This is the case of SGO.PV.135,
herein referred as Mauisaurus sp., while SGO.PV.91 is still
considered as Elasmosauridae indet. due the close resemblance
of the dorsal vertebrae with another unpublished specimen
(SGO.PV.260, an articulated postcranial skeleton under study
by the authors). Additionally, an articulated hind paddle col-
lected at Faro Carranza, Maule Region, and figured by Tavera
(1987) closely resembles Mauisaurus. Unfortunately, how-
ever, the specimen is apparently lost.
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Conclusions

This study verifies the presence of the genus Mauisaurus Hector,
1874 in the Maastrichtian of Chile, being the second valid genus
identified in the country, together with Aristonectes Cabrera,
1941. The unique femoral morphology diagnosed for the species
Mauisaurus haasti is recognized for two specimens from Chile.
The Chilean fossils are considerably larger than the lectotype ma-
terial. This could suggest that the femoral type material, so far con-
sidered as adult individual, is actually sub-adult. A second inter-
pretation suggests that the larger Chilean femora belong to another
species of the genus. The presence of Mauisaurus sp. in the east-
ern margin of the Pacific Ocean extends its known paleodistri-
bution, previously verified in New Zealand and Antarctica, con-
firming its broad distribution along the Weddellian Province dur-
ing the uppermost Late Cretaceous.

Ackowledgements.—Zulma Gasparini (Universidad de La Plata, Bue-
nos Aires, Argentina) and Norton Hiller (Canterbury Museum, Christ-
church, New Zealand) are specially acknowledged for their valuable
comments and corrections that helped to improve the present study.
Thanks to Alexander Vargas (Facultad de Ciencias, Universidad de
Chile, Santiago, Chile) for his valuable comments about the manuscript
and the stylistic revision of the English.

References

Bir6-Bagoczky, L. 1982. Revision y redefinicion de los “Estratos de Quiri-
quina”, Campaniano—Maastrichtiano, en su localidad tipo, en la Isla
Quiriquina, 36°37’ Lat. Sur, Chile, Sudamérica, con un perfil comple-
mentario en Cocholgiie. Congreso Geoldgico Chileno 3 (1): A29-A64.

Broili, F. 1930. Plesiosaurierreste von der Insel Quiriquina. Neues Jahrbuch
fiir Mineralogie Geologie und Paldontologie 63: 497-514.

Cabrera, A. 1941. Un Plesiosaurio nuevo del Cretdceo del Chubut. Revista
del Museo de La Plata 2: 113-130.

Casamiquela, R. 1969. La presencia en Chile del género Aristonectes
Cabrera (Plesiosauria), del Maestrichtiense del Chubut, Argentina.
Edad y caracter de la transgresion “Rocanense”. Jornadas Geoldgicas
Argentinas 4 (1): 199-213. Mendoza.

Cecioni, G. 1955. Distribuzione verticale di alcune Kossmaticeratidae della
Patagonia cilena. Bolettino Societa Geoldgica Italiana 74: 141-148.

Colbert, E. 1949. A new Cretaceous plesiosaur from Venezuela. American
Museum Novitates 1420: 1-22.

Cope, E.D. 1869. On the reptilian orders, Phytonomorpha and Streptosauria.
Proceedings of the Boston Society of Natural History 12: 250-266.

de Blainville, H.M.D. 1835. Description de quelques especes de reptiles de
la Californie précédé de I’analyse d’un systeme général d’erpétologie et
d’amphibiologie. Nouvelles Annales du Muséum d’Histoire Naturelle
de Paris, Série 3, 4: 233-296.

Gasparini, Z., Del Valle, R., and Goiii, R. 1984. An Elasmosaurus (Reptilia,
Plesiosauria) of the Upper Cretaceous in the Antarctic. Boletin del
Instituto Antdrtico Argentino 305: 1-24.

Gasparini, Z., Salgado, L., and Casadio, S. 2003. Maastrichtian plesiosaurs
from northern Patagonia. Cretaceous Research 24: 157-170.
http://dx.doi.org/10.1016/S0195-6671(03)00036-3

Gasparini, Z., Salgado, L., and Parras, A. 2007. Late Cretaceous plesiosaurs
from northern Patagonia, Argentina. Geological Journal 42: 185-202.
http://dx.doi.org/10.1002/gj.1079

Gay, C. 1848. Historia Fisica y Politica de Chile. Zoologia 3—4. 371 pp.
Imprenta Maulde y Renou, Paris.

Gray, J.E. 1825. A synopsis of the genera of reptiles and Amphibia, with a
description of some new species. Annals of Philosophy 26: 193-217.

doi:10.4202/app.2009.0065


http://dx.doi.org/10.1016/S0195-6671(03)00036-3

364

Hector, J. 1874. On the fossil reptiles of New Zealand. Transactions of the
New Zealand Institute 6: 333-358.

Hiller, N., Mannering, A., Jones, C., and Cruickshank, A. 2005. The nature of
Mauisaurus haasti Hector, 1874 (Reptilia: Plesiosauria). Journal of Ver-
tebrate Paleontology 25: 588-601. http://dx.doi.org/10.1671/0272-4634
(2005)025%5B0588: TNOMHH%5D2.0.CO;2

Martin, J., Sawyer, F., Reguero, M., and Case, J. 2007. Occurrence of a young
elasmosaurid plesiosaur skeleton from the Late Cretaceous (Maastrichtian)
of Antarctica. In: A.K. Cooper, C. Raymond, J. Anderson, P. Barrett,
J. Barron, P. Bart, D. Blankenship, A. Cooper, F. Davey, M. Diggles,
C. Finn, P. Fitzgerald, F. Florindo, J. Francis, D. Futterer, J. Gamble,
J. Goodge, W. Hammer, P. Helton, E. Ivins, P. Kyle, W. LeMasurier,
P. Mayewski, T. Naish, S. Passchier, S. Pekar, C. Raymond, C. Ricci,
H. Stagg, B. Storey, E. Stump, M. Studinger, D. Sugden, V. Thorn, T. Wil-
son, and W. Wise (eds.), Antarctica: A Keystone in a Changing World, 1-4.
Online Proceedings of the 10th International Symposium of Antarctic
Earth Sciences, United States Geological Survey, Open-File Report 2007-
1047, Short Research Paper 066, Santa Barbara, California.
http://pubs.usgs.gov/of/2007/1047/srp/srp066/0f2007-1047srp066.pdf

Osborn, H.F. 1903. The reptilian subclasses Diapsida and Synapsida and the
early history of the Diaptosauria. Memoirs of the American Museum of
Natural History 1: 451-507.

Owen, R. 1860. On the orders of fossil and recent Reptilia and their distribu-
tion in time. Report of the British Association for the Advancement of
Science 29: 153-166.

ACTA PALAEONTOLOGICA POLONICA 55 (2), 2010

Salazar, C., Stinnesbeck, W., Quinzio, L., and Bonilla, R. 2003. Ammonites
del Maastrichtiano, Formacién Quiriquina, Chile. Congreso Geoldgico
Chileno 10: 1.

Steinmann, G., Deecke, W., and Moricke, W. 1895. Das Alter und die Fauna
der Quiriquina-Schichten in Chile. Neues Jahrbuch fiir Mineralogie
Geologie und Paleontologie 14: 1-118.

Stinnesbeck, W. 1986. Zu den Faunistischen und Palokologischen Verhiltissen
in der Quiriquina Formation (Maastrichtium) Zentral-Chiles. Palaeonto-
graphica A 194: 99-237.

Sudrez, M.E. and Fritis, O. 2002. Nuevo registro de Aristonectes sp.
(Plesiosauroidea incertae sedis) del Cretacico Tardio de la Formacion
Quiriquina, Cocholgiie, Chile. Boletin de la Sociedad de Biologia de
Concepcion 73: 87-93.

Tavera, J. 1987. Informe Sobre Hallazgo de una Extremidad de Pliosaurus
chilensis Gay en la Localidad para la Formacion Quiriquina de Faro
Carranza (Latitud 35°36°). 18 pp. Unpublished report, Facultad de
Ciencias Fisicas y Matemadticas, Departamento de Geologia, Universi-
dad de Chile, Santiago.

Welles, S. 1943. Elasmosaurid plesiosaurs with description of new material
from California and Colorado. Memoirs of the University of California
13: 125-254.

Welles, S.P. 1962. A new species of elasmosaur from the Aptian of Colom-
bia and a review of the Cretaceous plesiosaurs. University of California
Publications in Geological Sciences 44: 1-96.

Rodrigo A. Otero [paracrioceras @ gmail.com], Museo Paleontologico de Caldera. Av. Wheelwright 001, Caldera, Chile;
Sergio Soto-Acuiia [arcosaurio@gmail.com], Laboratorio de Zoologia de Vertebrados, Departamento de Ciencias Ecoldgicas, Facultad de Ciencias,

Universidad de Chile, Las Palmeras 3425, Yurioa, Santiago, Chile;

David Rubilar-Rogers [drubilar@mnhn.cl], Museo Nacional de Historia Natural, Interior Quinta Normal s/n, Santiago, Chile.

Received 7 May 2009, accepted 30 January 2010, available online 11 February 2010.


http://dx.doi.org/10.1671/0272-4634(2005)025%5B0588:TNOMHH%5D2.0.CO;2

