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ABSTRACT

Stegosaurian remains from the Early Cretaceous (Wealden beds, probably Hauterivian-Barremian) of Aldea del
Pinar (Burgos, Spain) are described. The material consists of the ?most posterior dorsal vertebra and a partial
dermal plate. The general form of the vertebra, with a massive centrum, a prominent lateral depression and solid
neural arch pedicels, is reminiscent of the dorsal vertebrae of Dacentrurus, but the centrum is even more mas-
sive than in this genus from the Late Jurassic. Pending the discovery of new fossils, the Burgos material is pro-
visionally referred to as Stegosauria indeterminate. This is the first report of stegosaurs in the region of Castilla
y León and one of the few records of this group of thyreophoran dinosaurs from the Early Cretaceous of Eu-
rope. The occurrence of other Cretaceous stegosaurs is reviewed.
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RESUMEN

Se describen restos fósiles de estegosaurio provenientes del Cretácico Inferior (facies Weald, atribuido al
Hauteriviense-Barremiense) de Aldea del Pinar (Burgos, España), que consisten en una vértebra dorsal poste-
rior (probablemente la última dorsal) y una placa dérmica incompleta. El aspecto general de la vértebra, con un
centro robusto, una concavidad lateral marcada y la solidez de los pedicelos del arco neural, es comparable al
de las vértebras dorsales de Dacentrurus, aunque el centro es incluso más masivo que en este género del Jurásico
Superior. A la espera de descubrir nuevos fósiles, el material de Burgos se asigna provisionalmente a un
Stegosauria indeterminado. Se trata de la primera cita de un estegosaurio en Castilla y León y una de las escasas
menciones de este grupo de dinosaurios tireóforos en el Cretácico Inferior de Europa, como evidencia la revisión
del registro de los estegosaurios cretácicos.

Palabras clave: Dinosauria, Stegosauria, Cretácico Inferior, Burgos, España.
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INTRODUCTION

Stegosaurian dinosaurs from the Iberian Peninsula are
represented by fragmentary remains, with a few partial
skeletons (Pereda Suberbiola and Galton, 2001). Most of
these remains come from the Upper Jurassic continental
beds of the coastal region near Lourinha, central western
Portugal (see Lapparent and Zbyszewski, 1957; Galton,
1981, 1990a, 1991), but other material occurs in the Up-
per Jurassic (or basal Cretaceous) deposits of the Los
Serranos area, Valencia, eastern Spain (Casanovas et al.,
1995a, 1995b, 1997, 1999). All these remains, which con-
sist of postcranial bones and dermal armour, have been re-
ferred to Dacentrurus armatus (Owen, 1875), a basal
stegosaur well represented in the Upper Jurassic rocks of
England and France (see Galton, 1985, 1991 and refer-
ences therein).

Wealden stegosaurs in the Iberian Peninsula are very
rare. Only a dermal spine of an indeterminate stegosaur
has been mentioned as occurring in the Hauterivian rocks
of Galve (Teruel) (Pereda Suberbiola and Galton, 2001)

and some vertebral remains have been reported to as
?Stegosauria indet. from the Barremian-Aptian of
Castellote (Teruel) (Ruiz-Omeñaca, 2000). The aim of this
paper is to describe new stegosaurian remains from the
Wealden beds of Burgos, Spain. This is the first report of
this group of dinosaurs in the region of Castilla y León.

Abbreviation: PS, Museo de Dinosaurios, Paleontolo-
gía, Salas de los Infantes, Burgos, Spain.

GEOLOGICAL SETTING

The stegosaurian remains described below were discov-
ered at Aldea del Pinar (Tenada Tizuela locality), near Salas
de los Infantes (Burgos, Spain) (Fig. 1, left). They consist
of a dorsal vertebra (PS-TZA,20) and a dermal plate (PS-
TZA,17), both incomplete. The remains were unearthed
from a field under cultivation. The substratum is composed
of red clays as can also be observed in adjacent outcrops.
The fossils were not found in situ but not far from each
other, and probably come from the same level. It is unlikely

Figure 1. Geological map of the western Cameros Basin showing the stegosaurian locality, and stratigraphical column of the Salas
de los Infantes area (Burgos, Spain). Modified from Beuther (1966) and Platt (1986). Stratigraphical division: *1) from
Beuther (1966), *2) from Platt (1989). Abbreviations: SaMdlH FM = Santa María de las Hoyas Formation; SEN. DE
BREZ. FM. = Señora de los Brezales Formation.�
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that they have been reworked from older marine Jurassic
deposits as the diagenetic features suggest that the burial
occurred in a continental alluvial plain that was affected by
carbonatation and rubefaction processes. Other dinosaur
bones from the same locality consist of a few caudal verte-
brae of an ankylosaur. All these remains are kept in the
Museo Paleontológico de Salas de los Infantes, Burgos.

The fossiliferous site is located to the southeast of the
town of Aldea del Pinar. The beds belong to the Tera
Group (Beuther, 1966), which is represented in this area
by the Piedrahita de Muñó Formation (Platt, 1986) (see
Fig. 1, right). This formation is equivalent to the Pinilla
de los Moros Formation of the western Cameros Basin
(Clemente and Pérez-Arluzea, 1993), which is Late
Hauterivian-Early Barremian in age (sensu Martín Closas
and Alonso Millán, 1998). Following Platt (1986), the
Piedrahita de Muñó Formation is ?Valanginian-Barremian
as its lower boundary is uncertainly known. The
sedimentological features have been studied in an outcrop
nearby to the area where the fossils were found. The unit,
about 230 m thick, is composed of reddish lutites,
calcretes, lithic sandstones and conglomerates with clasts
less than 2 cm. These deposits are of distal alluvial ori-
gin. The bed strike is NW-SE, with a dip of 30° N. The
thickness of the sandstone beds varies from 10 to 1500
cm. They show tabular geometries that can disappear lat-
erally. The sandstones show internal planar and trough
cross-bedding, and they contain lutite intraclasts at the
bottom. Interbedded with the sandstones are layers of red
lutite, 30-200 cm thick, with generally nodular calcretes.

SYSTEMATIC PALAEONTOLOGY

DESCRIPTION
Dorsal vertebra (Figs. 2A-C): An isolated, incomplete dorsal
vertebra is known. It preserves part of the centrum, including most
of one articular surface and the central part of the other, and the
basal region of the neural arch. Just above the neural canal, the
neural pedicel is indented by a groove whereas the other end
shows a median ridge. Comparisons with the available figures
of the dorsal vertebrae of Dacentrurus Lucas, 1902 (see Owen,
1875; Galton, 1985) indicate that these conditions cannot clearly
be used to identify which end is which. In most dorsals of
Stegosaurus the groove on the pedicel is anterior and the ridge
posterior (Ostrom and McIntosh, 1966, 1999), so, if this was also
true for this vertebra, then the most complete articular surface was
posterior (Fig 2B, C). The maximum preserved length of the
centrum is 40 mm. The preserved articular surface is slightly
concave and the width (95 mm as preserved) is greater than the
height (about 75 mm). Only the central part of the other articular
surface is preserved and the concavity is visible in lateral view
(Fig. 2C). Laterally, the part of the centrum adjacent to the neu-
ral canal is pinched in to form a prominent depression. There is
no evidence of the neurocentral suture, which may indicates that
this is an adult individual or it is a function of preservation.  As
preserved, the neural canal is wider (30 mm) than high (25 mm)

at one end and the reverse at the other (28 mm by 35 mm). The
pedicel region of the neural arch is broken but it appears to be
columnar-like and massive. There is no evidence of the
parapohyses, which were probably superior to the preserved part
of the pedicel.

Dermal plate (Figs. 2D-F): As preserved, the dermal plate is
subrectangular in lateral or medial view, being twice as long as
high, but the apical part of the plate is missing. The plate is
asymmetrical with the anterior and posterior borders obliquely
inclined posterodorsally, so the posterior border extends beyond
the base. The maximum anteroposterior length of the plate is
about 250 mm with at least 30 mm lacking from the anterior
tip; the maximum preserved vertical height is 125 mm. Dorsally,
the plate has a thickness of 20 to 30 mm in cross-section. Judg-
ing from the asymmetry in anterior or posterior views (Fig. 2E),
the plate is from the left side. The lateral and medial sides are
rugose, the former moderately concave and the latter gently con-
vex. The base is lenticular, almost three times longer than wide
(maximum basal length 180 mm; maximum transverse thick-
ness near the middle of the base 65 mm). The ventral surface is
flat to slightly concave, with small subcircular pits.

DISCUSSION
The general form of the vertebra suggests that it came

from the dorsal region. It resembles the dorsal vertebrae of
the stegosaur Dacentrurus armatus (Owen, 1875) from the
Late Jurassic (and basal Cretaceous?) of western Europe
(see Galton, 1985: figs. 6B, 6F, 7C, 16S; Galton, 1991: fig.
3 from Nopcsa, 1911). The massiveness of the centrum, the
prominent lateral depression on each side of the centrum
and the solid pedicel-like region of the neural arch are remi-
niscent of these of the dorsal vertebrae of Dacentrurus from
England, France and Portugal. However, the centrum ap-
pears to be even more massive than those of Dacentrurus,
with the maximum transverse width greatly exceeding the
length of the centrum (possibly indicating that this is the
most posterior dorsal vertebra). In contrast, other stegosaurs
have more “stretched” vertebrae, with less massive centra,
less prominent lateral depressions and more slender
pedicels of the neural arch (Galton, 1985, 1990a, 1991).

The exact position of the dermal plate above the ver-
tebral column in unknown. It roughly resembles the dor-
sal plates of Lexovisaurus Hoffstetter, 1957 (see Galton,
1985, 1990b) and Kentrosaurus Hennig, 1915 (see Galton,
1982), so it could come from the dorsal region. The speci-
men has a moderately expanded base as in the fifth der-
mal plate of Kentrosaurus (Galton, 1982: pl. 1, figs. 3-4),
a dorsal plate of Lexovisaurus (Galton, 1985: figs. 18M-
Q) and a presacral plate of Tuojiangosaurus Dong et al.,
1977 (Dong et al., 1977: fig. 5, pl. 2, fig. 2). In contrast,
the bases of the plates of Stegosaurus Marsh, 1877
(Gilmore, 1914; Ostrom and McIntosh, 1966, 1999) and
Hesperosaurus  Carpenter et al., 2001 are greatly thick-
ened. The Burgos specimen differs from the dorsal plates
of Kentrosaurus in that it is comparatively more elongate
and does not have a large lateral flange, and from those
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Figure 2. Stegosauridae indet., Early Cretaceous of Aldea del Pinar, near Salas de los Infantes, Burgos, Spain. A-C, PS-TZA,20,
?most posterior dorsal vertebra in ?anterior (A), ?posterior (B) and ?right lateral (C) views; D-F, PS-TZA,17, partial left
dorsal plate in left lateral (D), ventral (E) and posterior (F) views. In D and E, the anterior side of the plate is on the left
and the posterior side on the right. Scale = 100 mm.



FIRST STEGOSAURIAN REMAINS FROM THE EARLY CRETACEOUS OF BURGOS 147

of Lexovisaurus in that it is thicker and the basal region
is not obliquely inclined. Moreover, the piece does not
show the conspicuous ornamentation on the large plates
of Stegosaurus, but this could be due to preservation.
Further comparisons are difficult because of the fragmen-
tary nature of the material.

The dermal armour of European stegosaurs is not well
known (Galton, 1990a; Blows, 2001). Lexovisaurus is rep-
resented by both plates and spines (Galton, 1985, 1990b)
whereas, apart from one small plate with a thick base
(Galton, 1985: figs. 21M-O; part of holotype of Dacentru-
rus armatus), the dermal remains of Dacentrurus consist
solely of spines (see Galton, 1991; Casanovas et al., 1995a).
The Burgos specimen is not useful for systematic purposes
but represents one of the few stegosaurian plates found to
date in the Iberian Peninsula and in Europe.

Based on the available remains, a precise identifica-
tion of the Burgos stegosaur is not possible. Thus, the
material is here provisionally referred to the suborder
Stegosauria as Stegosauria indet.

REVIEW OF CRETACEOUS
STEGOSAURS

Early Cretaceous stegosaurs were less common and di-
verse than the Late Jurassic representatives of the group,
but they had a worldwide distribution. Early Cretaceous
stegosaurs are known from Europe, Asia and South
America; moreover, their presence in Africa, Australia and
North America has been suggested.

In Europe, two taxa are currently recognized from the
Wealden rocks of England: Regnosaurus northamptoni
Mantell, 1848, known from a partial lower jaw from the
Valanginian of Sussex (see Barrett and Upchurch, 1995);
and Craterosaurus pottonensis Seeley, 1874, based on an
incomplete neural arch of a dorsal vertebrae from the Aptian
(probably reworked from Valanginian deposits) of Bedford-
shire (Galton, 1981). Regnosaurus and Craterosaurus may
represent the same taxon but, because the two type speci-
mens are not comparable with each other, the synonymy is
not justified. A partial pubis, presumably from the
Barremian of the Isle of Wight, is referred to the Stegosauria
by Olshevsky (MS in prep., fig. 56). This referral is cited,
without any discussion of specific characters, by Naish and
Martill (2001: fig. 7.2), who give only a medial view. This
does not show the laterally facing acetabular part of the
pubis, so diagnostic of stegosaurs (Sereno, 1986), that is
clearly seen in the original illustration by Hulke (1874: pl.
30, fig. 4 as “dinosaurian ilium”, reidentified as an Iguano-
don pubis in 1876). Other possible records of stegosaurs
that have been reported from the Wealden succession of
England include some isolated dermal plates from the
Valanginian or Hauterivian of Sussex and, tentatively, the

Barremian of the Isle of Wight (Blows, 2001). In the Ibe-
rian Peninsula, Galton (1991) and Casanovas et al. (1995a,
1995b) have suggested that the distribution of Dacentrurus
extended into the basal Cretaceous of Portugal and Spain,
but this suggestion is currently based on controversial evi-
dence (Casavovas et al., 1999; Pereda Suberbiola and
Galton, 2001). Moreover, a dorsal plate, a tail spine and a
partial rib of an indeterminate stegosaur found near
Lourinhã, north of Lisbon, could be also placed either in
the Tithonian or the Berriasian (Galton, 1994). Wealden
stegosaur remains from the Early Cretaceous of Spain also
include an isolated dermal spine from the Late Hauterivian
of Galve, Teruel (Pereda Suberbiola and Galton, 2001) and,
tentatively, vertebral remains from the upper Barremian-
basal Aptian of Castellote, Teruel (Ruiz-Omeñaca, 2000).

Outside of Europe, Early Cretaceous stegosaurs are
represented by a few taxa, most of them uncertainly dated.
In Asia, Wuerhosaurus homheni Dong, 1973 is known
from the ?Valanginian-Albian [probably Barremian; see
Lucas and Estep, 1998; Averianov and Skutschas, 2000]
of northwestern China (Dong, 1973); Wuerhosaurus
ordosensis Dong, 1993 is though to come from the Early
Cretaceous (probably Barremian; see Averianov and
Skutschas, 2000) of Inner Mongolia (Dong, 1993); and
Monkonosaurus lawulacus Dong, 1990 is from the Late
Jurassic or Early Cretaceous of Tibet (Dong, 1990).
Wiman (1929: fig. 7) described vertebral and dermal plate
remains of an indeterminate stegosaur from the Early
Cretaceous of the Meng-Yin Formation of Shandong,
China. The age of this formation is controversial as it has
been regarded either as Late Jurassic or Early Cretaceous
(see Dong, 1992, 1995; Lucas and Estep, 1998 and refer-
ences therein). In Africa, the report of a stegosaur-like
femur from the Middle Cretaceous of Morocco is ques-
tionable because it is only based on a photograph (Russell,
1996, in Galton and Upchurch, in press). The partial skull
of  Paranthodon africanus (Broom, 1912) (see Galton and
Coombs, 1981) comes from the Tithonian-Valanginian or
Hauterivian of South Africa (Jacobs et al., 1996) [but
Berriasian-Valanginian in Klerk et al., 2000]. Olshevsky
(MS in prep.) noted the discovery of stegosaurian remains
in the Early Cretaceous of Malawi, but this material has
not yet been described and is not mentioned in the last
review of African Cretaceous dinosaurs (Jacobs et al.,
1996). In South America, indeterminate stegosaurid re-
mains are known in the Hauterivian of Neuquén, Argen-
tina (Bonaparte, 1995; Novas, 1997). Leonardi (1984)
described possible stegosaurian footprints from the Early
Cretaceous of Brazil, but these ichnites are probably of
an iguanodontian (see Lockley and Hunt, 1998). In North
America, Miller (1964) reported the discovery of Early
Cretaceous stegosaurian remains in Arizona but, as far as
known, this material is still undescribed.  A footprint from
the Early Cretaceous (Neocomian) of western Australia
was identified as stegosaurian (Long, 1991; Dayton, 1991;
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Thulborn, 1997; Long, 1998: 130 for color photo). How-
ever, Page (1998) pointed out that the trackmaker may
have been a sauropod rather than a stegosaur.

The most recent record may be the partial skeleton of
the small stegosaur Dravidosaurus blanfordi Yadagiri and
Ayyasami, 1979 from the Late Cretaceous (Coniacian) of
southern India (Yadagiri and Ayyasami 1979; Galton,
1981; Maastrichtian stegosaur also mentioned but not
described by Yadagiri and Ayyasami, 1979). However,
Chatterjee and Rudra (1996; also Chatterjee 1997: 518)
noted that they did not see the skull or plates and that the
holotype may be based on a plesiosaur, fragments of which
were found at the type locality, but they did not specifi-
cally reidentify any of the holotype bones. The skull and
plates (Anonymous, 1978) are certainly not plesiosaurian
but the holotype definitely needs to be redescribed.

CONCLUSION

Stegosaurian remains from the Early Cretaceous
(Wealden strata; probably Hauterivian-Barremian) of
Aldea del Pinar (Burgos, Spain) are represented by a dor-
sal vertebra and a partial dermal plate. The general form
of the vertebra is reminiscent of that of the dorsal verte-
brae of Dacentrurus, with a centrum that is even more
massive than in this Late Jurassic form, but the material
is too fragmentary for a generic identification. The der-
mal plate, one of the few stegosaurian plates described to
date from Europe, is not useful for a more precise taxo-
nomic attribution. Pending the discovery of new fossils,
the Burgos remains are provisionally referred to as
Stegosauria indeterminate.

This is the first report of stegosaurs in the region of
Castilla y León (Spain) and one of the few pieces of evi-
dences for the presence of this group of thyreophoran di-
nosaurs in the Early Cretaceous of Europe. Early Creta-
ceous stegosaurs are also known from Asia and South
America; their presence in Africa, Australia and North
America needs to be confirmed.
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