
un
co

rre
cte

d p
roo

fs

Purported earliest bones of a plated dinosaur (Ornithischia: 
Stegosauria): a “dermal tail spine” and a centrum from the Aalenian-
Bajocian (Middle Jurassic) of England, with comments on other early 
thyreophorans

Peter M. Galton

With 2 figures

Abstract: The supposed base of a slender dermal tail spine from the Inferior Oolite Group (shallow 
marine deposit, early Middle Jurassic, Aalenian-Bajocian) of Dorset, England, previously reported as 
“Stegosaurus” and Thyreophora indet., is a half centrum of a caudal vertebra, Archosauria indet. A 
dorsally and ventrally incomplete vertebra from the same locality has a low centrum that is slightly 
wider transversely than it is long and, as there is a parapophysis anteriorly, it is part of a cervical
vertebra. However, it does not match those of marine reptiles from the Middle Jurassic (Callovian) of 
England in which the cervical centra are elongate in crocodylomorphs, plate-like in ichthyosaurs, and 
short and wide in some sauropterygians (plesiosaurs and pliosaurs) but the parapophysis is mid-ven-
trally situated. The Dorset centrum does not correspond to those of most contemporaneous dinosaurs,
viz. theropods, basal sauropodomorphs, basal sauropods and ornithopods. However, it proportions 
correspond to posterior neck vertebrae of the basal thyreophoran Scelidosaurus (Lower Jurassic,
England) and those of eurypod thyreophorans, the dacentrurine stegosaur Dacentrurus (described
as Miragaia, Upper Jurassic, Portugal) and the nodosaurid ankylosaur Mymoorapelta (Upper Juras-
sic, USA), so the Dorset centrum is tentatively identified as Thyreophora indet. The earliest skeletal 
records for armored dinosaurs are from the Middle Jurassic: for Eurypoda a proximal ulna from the 
early Bajocian of Scotland, for Stegosauria two large sub-vertically plates from the earliest Bathonian 
of England, and for Ankylosauria the ?Bathonian-Callovian of China or the early middle Callovian 
of England. However, the stegosaurian footprint taxon Deltapodus brodricki (Aalenian) of England
pushes the origin of Stegosauria (and sister group Ankylosauria) down into the Early Jurassic.

Key words: Thyreophora, Euryopoda, Stegosauria, Ankylosauria, Deltapodus, Sauropterygia, Jurassic, 
England, Portugal, USA, bones, footprints.

1. Introduction

The Stegosauria of Marsh (1877) is a clade of quadru-
pedal graviportal herbivorous ornithischian dinosaurs 
with a bizarre array of dermal plates and spines ar-
ranged as two rows along the top of the body from the 
neck to the end of the tail. The group is represented by 
bones from the Middle Jurassic to the Late Cretaceous 

and from all continents except Antarctica and Austra-
lia (Galton & UpchUrch 2004; Maidment et al. 2008; 
Maidment 2010; Galton 2012).

Benton & spencer (1995: 125) listed “Stegosau-
rus” spines from a shallow marine deposit in the In-
ferior Oolite Group (Aalenian-Bajocian, early Middle 
Jurassic) of Bradford Abbas (National Grid Reference 
SY 5915) near Yeovil in Dorset, southern England. 
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2 P.M. Galton

These bones were cited as stegosaurian by naish & 
martill (2008: 616), so this would be the earliest re-
cord for stegosaur bones, but maidment et al. (2008) 
re-identified the spine as Thyreophora indet.; they also 
mentioned a fragmentary vertebral centrum and two 
indeterminate fragments.

These bones were collected and subsequently donat-
ed in 1951 to the NHMUK by david meredith seares 
Watson (1886-1973), a distinguished vertebrate pale-
ontologist and professor at University College of Lon-

don University from 1921 to 1951 (see parrinGton & 
Westoll 1974). There is no information on the position 
of these bones as found and they are the only ones in 
the Watson Collection from this locality (S.D. Chap-
man, pers. comm. 2016). The results of an examination 
of these potentially important but previously unillus-
trated bones is given here. 

Institutional abbreviations: CAMSM, Sedgwick Museum, 
Cambridge University, England; CV, Chongqing Museum of 

Fig. 1. A-K – Incomplete bones from Inferior Oolite Group (Aalenian-Bajocian, early Middle Jurassic) from Bradford Abbas 
near Yeovil, Dorset, England. A-F, purported “Stegosaurus” dermal tail spine, NHMUK PV R.6334, oriented as a spine (A) 
and as a half centrum of a caudal vertebra, Archosauria indet. (B-F), in A, C, lateral; B, articular end on (or proximal for spine) 
views; D-E, cross-sectional (with detail E) and F, ventral (or anterior for spine) views. G-K, incomplete posterior cervical 
vertebra, mostly centrum, Thyreophora indet, ?Eurypoda indet., NHMUK PV R.6336, in G, ventral; H, dorsal; I, anterior; J, 
right lateral and K, posterior views (J, K lit from above). L-N – Stegosaur Dacentrurus armatus (Upper Jurassic, England), 
holotype NHMUK PV OR46013, proximal end of left dermal spine in L, proximal; M, medial and N, cross-sectional views 
M, N from OWen 1875). Abbreviations: c, facet for chevron; p, parapophysis; scale lines = 50 mm (A-D, F-N) and 10 mm (E).
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Natural History, People’s Republic of China; EGSUS, Pa-
laeoecological Collection, Environmental and Geological 
Sciences, University of Sheffield, England; MB, Museum 
fur Naturkunde, Berlin, Germany; ML, Museu da Lourinhã, 
Portugal; MWC, Museum of Western Colorado, Grand Junc-
tion, Colorado, USA; NHMUK PV: Division of Vertebrate 
Palaeontology, Natural History Museum, London, England; 
SDM, Stroud and District Museum, Stroud, England; SGDS: 
St. George Dinosaur Discovery Site at Johnson Farm, St. 
George, Utah, USA; SM, Staffin Museum, Isle of Skye, Scot-
land; USNM, National Museum of Natural History [formerly 
United States National Museum], Smithsonian Institution, 
Washington DC, USA.

2. Description and comparisons

The bone fragments of Benton & spencer (1995) were 
identified as NHMUK PV R.6333-36 by maidment 
et al. (2008: 386, but incorrectly cited as from Lower 
Jurassic) as follows: “R.6334 is a small fragment of a 
dermal spine. It is expanded slightly at the base and 
appears to be rounded in cross-section. R.6336 may be 
a partial vertebral centrum, although (it) is extremely 
fragmentary. R.6333 and R.6335 are indeterminate 
bone fragments. Just a small part of the dermal spine 
is present, and morphologically it could be referable to 
either Ankylosauria or Stegosauria. These elements are 
therefore regarded as Thyreophora indet.” 

NHMUK PV R.6334 (Fig. 1A-F): as shown (Fig. 
1A) it looks like a stegosaurian dermal caudal spine 
but it differs from those of the stegosaur Dacentru-
rus (Fig. 1L-N; Upper Jurassic, England; OWen 1875; 
Galton 1985, 2016) and Stegosaurus (Upper Jurassic, 
USA; Galton 2016). The proximal surface is smooth 
(Fig. 1B), rather than being very irregular with foram-
ina (Fig. 1L), and the rim is smooth rather than be-
ing indented by numerous grooves. The distal broken 
cross-section (Fig. 1D, E) lacks a thick outer layer of 
compact bone bordering a well-defined central cavity 
as in Dacentrurus (Fig. 1N) and old adult individu-
als of Stegosaurus (Upper Jurassic, USA; Main et al. 
2005; hayashi et al. 2008, 2012). Instead it resembles 
the dermal spines of juvenile to young adult individuals 
of Stegosaurus and those of ankylosaurs in having a 
thin outer layer of compact bone bordering cancellous 
bone, with no well-defined central cavity (hayashi et 
al. 2010, 2012). Proximally this spine differs from those 
of nodosaurid ankylosaurs from the Upper Jurassic of 
the USA in which this surface is markedly concave 
(“hollow”) with smoothly rounded edges (KirKland & 
carpenter 1994; KirKland et al. 1998; Galton 2016).

The cross-section of the broken end is roughly U-
shaped (Fig. 1D), rather than sub-circular to oval (Fig. 
1N), so the presumed posterior outline is indeterminate. 
Because the cited histology (Fig. 1D, E) matches that 
of a vertebral centrum, as does the morphology, R.6334 
is re-identified as the half centrum of a caudal vertebra 
(Fig. 1B-F). The form of the articular end surface cor-
responds to that of a centrum and the oblique ventral 
surface (Fig. 1C) has facets for a chevron (Fig. 1B). In 
ventral view (Fig. 1F) the sides initially converge but 
then diverge, as do the sides of a centrum, rather than 
continuing to converge distally as on a stegosaurian 
dermal spine (Fig. 1L, M; Galton 2016). The original 
length of this centrum was at least twice its height (Fig. 
1C), quite unlike the proportionally short caudal centra 
of stegosaurs in which the height exceeds the length 
except in the most distal part of the tail (Gilmore 1914; 
ZhoU 1984). More elongate caudal centra occur in many 
groups of dinosaurs (Weishampel et al. 2004) and in 
marine crocodylomorphs (andreWs 1913), so this half 
centrum is tentatively identified as Archosauria indet.

NHMUK PV R.6336 (Fig. 1G-K): this is a ventrally 
incomplete vertebral centrum and, from the presence of 
a parapophysis anterodorsally (Fig. 1G-J), it is from a 
cervical vertebra. The centrum is slightly asymmetrical 
in ventral view and amphicoelous (gently concave at 
both ends), with the maximum anterior width greater 
than the length (Fig. 1G, H). Originally the centrum 
was low, being wider than high (Fig. 1G, J), and it prob-
ably came from the posterior part of the neck.

The Inferior Oolite Group (Middle Jurassic) of 
England is a marine deposit but the remains of marine 
reptiles from it are rather limited, consisting mostly of 
isolated bones and teeth of crocodylomorphs, plus frag-
ments of ichthyosaurs, plesiosaurs and pliosaurs (Ben-
ton & spencer 1985). These groups are very well repre-
sented in the more recent marine Peterborough Member 
of the Oxford Clay Formation (basal middle Callovian, 
Middle Jurassic) of Fletton near Peterborough, England 
(andreWs 1910, 1913). The crocodylomorphs do not 
have short cervicals. The ichthyosaurs have extremely 
short centra that are thick plate-like discs. Short wide 
cervical centra occur in some sauropterygians (plesio-
saurs and pliosaurs) but the parapophysis is situated 
ventrally at mid-length, with the diapophysis some-
times fused to it dorsally (andreWs 1910, figs. 50, 51, 
pl. 3, fig. 4; andreWs 1913, figs. 17-19). The propor-
tions of the caudal centra of some plesiosaurs, such as 
in some elasmosaurids (andreWs 1910, figs. 58, 85), 
resemble R.6336 in being wider transversely than long. 
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However, the base of the transverse process originates 
from the middle of the centrum that is longitudinally 
symmetrical in ventral view with paired chevron facets 
at both ends.

The most common terrestrial tetrapod remains 
from the English Inferior Oolite are isolated teeth and 
jaws of the tetanuran theropod dinosaur Megalosaurus 
(Benton & spencer 1985). Only an incomplete cervi-
cal vertebra is described for Megalosaurus bucklan-
dii (Middle Jurassic, Bathonian; Benson 2010) from 
near Oxford, England. However, posterior cervicals 
are known for the megalosaurids Eustreptospondylus 
(Middle Jurassic, middle Callovian, England; sadleir 
et al. 2008) and Torvosaurus (Upper Jurassic, USA; 
Britt 1987). In these taxa the cervical centra are very 
different from R.6336 (Fig. 1G-K), being very strongly 
opisthocoelous (articular surfaces strongly convex an-
teriorly and concave posteriorly) with well-developed 
lamellae bordering prominent lateral fossae or pleu-
rocoels (side cavities) for pneumatic diverticular for 
extensions of the air sacs (Britt 1997). Cervical ver-
tebrae are not known for the ceratosaurian theropod 
Sarcosaurus (Lower Jurassic, England; AndreWs 1921) 
but in the ceratosaurian Dilophosaurus (Lower Juras-
sic, USA; Welles 1984) the centra are similar to those 
of megalosaurids but only weakly opisthocoelous. The 
same is true for the proportionally more elongate centra 
of the sauropod dinosaur Cetiosaurus (Middle Jurassic, 
Bajocian, England) in which the parapophysis is on the 
anteroventral corner and the fossae and lamellae are 
very prominent (UpchUrch & martin 2002).

As Britt (1997) notes, the interior of the centra of 
most saurischian dinosaurs, i.e., theropods and sau-
ropod sauropodomorphs, contain sizable cavities that 
were filled with marrow and fatty tissues or, if connect-
ed to the outside by a large pneumatic foramen, then 
with air as part of a pneumatic diverticulum. In under-
ived or camarate vertebrae, as occur in sauropods and 
non-tetanuran theropods (includes Ceratosauria, e.g., 
Ceratosaurus Upper Jurassic, USA; Madsen 1976, fig. 
26B), the walls are relatively thick with several large 
internal chambers. In derrived or camellate vertebrae, 
as occur in tetanuran theropods (most theropods, e.g., 
Allosaurus, Upper Jurassic, USA; Madsen 1976, fig. 
26A; includes Megalosauridae), the walls are thin with 
supernumerary, small internal chambers. However, 
the Dorset centrum shows no evidence of any internal 
cavities or lateral foramina (Fig. 1G, J), as is also true 
for all ornithischian dinosaurs including ornithopods 
(e.g., NHMUK PV R.2477, Hypsilophodon, Lower 
Cretaceous, England; hUlKe 1882, pl. 76, fig. 2), basal 
thyreophorans (e.g., NHMUK PV R.1111, Scelidosau-
rus; Lower Jurassic, England; OWen 1863, pl. 1, fig. 
4), stegosaurs (e.g., NHMUK PV OC46013, Dacentru-
rus; OWen 1875, pl. 22, fig. 1; Galton 1985, fig. 3M), 
and ankylosaurs (Europelta, Lower Cretaceous, Spain; 
KirKland et al. 2013, fig. 12).

The cervical centra of the ornithopod dinosaur 
Camptosaurus (Upper Jurassic, England and USA) are 
longer than wide and weakly opisthocoelous (Gilmore 
1909; Galton & poWell 1980), as is the cervical cen-
trum of the small basal thyreophoran Scutellosaurus 

Fig. 2. A-H – Centra of posterior cervical vertebrae of thyrophoran dinosaurs in anterior (A, C, E, G) and ventral (B, D, F, 
H) views: A-D, basal thyreophoran Scelidosaurus harrisonii (Lower Jurassic, England), A-B, NHMUK PV R.1111 and C-D, 
juvenile individual CAMSM X.39256; E-F, dacentrurine stegosaur Miragaia longicollum (Upper Jurassic, Portugal; may be 
Dacentrurus longicollum, see CoBos et al. 2010), ML 433; G-H, nodosaurid ankylosaur Mymoorapelta maysi (Upper Juras-
sic, USA), MWC. I-M – Thyreophoran left ulnae (I, L incomplete) in lateral view of: I, Eurypoda indet., SM 1977,1997.1, 
from middle Bajocian (Middle Jurassic) of Isle of Skye, Scotland; J, nodosaurid ankylosaur Mymoorapelta maysi (Upper 
Jurassic western USA); K, stegosaur Stegosaurus sulcatus, USNM V 4937 (Upper Jurassic, western USA) and L-M, basal 
thyreophorans from Lower Jurassic: L, Scutellosaurus lawleri from western USA and M, Scelidosaurus harrisonii from 
England, SGDS 1311, a cast of skeleton in collection of david sole in England. N – Outline of track as left manus-pes couple 
preserved in reverse as positive hypichnia (natural casts, holotype EGSUS F00768) of stegosaurian ichnite taxon Deltapodus 
brodricki from Saltwick Formation (Middle Jurassic, Aalenian) near Whitby, Yorkshire, England. O-V – Upright dermal 
plates from the Chipping Norton Formation (basal Parkinsonia convergens subzone of Lower Bathonian) of the New Park 
Quarry in Longborough near Stow-on-the-Wold, Gloucestershire, England, the earliest skeletal record for the group, O-R, 
SDM 44.41 and S-V, NHMUK PV R.5938 in O, R, S, U, side (lateral or medial), P, V, proximal (basal, ventral), and Q, T, 
edge on (anterior or posterior) views. A, B modified from oWen (1863), I from clarK (2001), J reversed from KirKland & 
carpenter (1994), L from colBert (1981), N from Whyte & Romano (1995) and O, U from reynolds (1939; for photographs 
see Galton & poWell 1983, pl. 1, figs. 12, 15; Galton 1985, fig. 21P, T: lamax & tamUra 2014, fig. 151A, B but for A rotate 
135° so base is horizontal). Abbreviations: p, parapophysis; 1, 4, digits 1 and 4; scale lines = 10 mm (A-D, G, H, L), 25 mm 
(E, F), 50 mm (I, J. M) and 100 mm (K, N-U).
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(Lower Jurassic, USA; colBert 1981, fig. 12A, B). For 
the large basal thyreophoran Scelidosaurus harrisonii 
(Lower Jurassic, England), oWen (1863) illustrated the 
?sixth cervical vertebra of the holotype in which the 

centrum is wider than long (NHMUK PV R.1111; Fig. 
2A, B). This vertebra cannot be located and most of the 
neck no longer exists (S. Chapman, pers. comm. 2016). 
However, in the eighth cervical (cervicodorsal) centrum 

Fig. 2.
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of a partial skeleton of a juvenile individual (CAMSM 
X.39256; see lomax & tamUra 2014, fig. 117), these 
dimensions are subequal (Fig. 2C, D; also true for CD 
7, Norman, pers. comm. 2017). In the holotype of the 
stegosaur Dacentrurus armatus (Upper Jurassic, Eng-
land) the dorsal centra are weakly amphicoelous, low 
and diagnostically wider than long (Galton 1985). The 
posterior cervicals are not well preserved but those of 
Dacentrurus lennieri (Upper Jurassic, France) also 
have these proportions (Nopcsa 1911; Galton 1991), 
as does cervical 16 of the dacentrurine Miragaia lon-
gicollum (Fig. 2E, F; Upper Jurassic, Portugal; MateUs 
et al. 2009, ESM fig. S2, lower set for all five views; 
?Dacentrurus longicollum of CoBos et al. 2010). These 
proportions are also present in the nodosaurid anky-
losaur Mymoorapelta maysi KirKland & carpenter, 
1994 (Fig. 2G, H; Upper Jurassic, USA; cervical verte-
brae recently recovered from type locality, KirKland 
et al. 2010). The centra of these thyreophorans have a 
prominent rugose ventral keel (Fig. 2B, D, F, H) but 
this region is not preserved in the Dorset centrum (Fig. 
1G, I-K) that, because of its proportions, is identified 
as Thyreophora indet.

3. Discussion

The large thyreophoran centrum NHMUK PV R.6336 
(Fig. 1G-K) from the Aalenian-Bajocian (early Middle 
Jurassic, 174.1-168.3 Ma; ages from ICS 2015; see co-
hen et al. 2013) of England predates the earliest bones 
of Stegosauria and Ankylosauria: 

Earliest bones of Stegosauria: Very large (estimated 
original length ~1000 mm), columnar partial femoral 
shafts from the Upper Triassic (Rhaetian) of Avon, 
England were tentatively referred to the Stegosauria 
by Galton (2005). However, redelstorff et al. (2014) 
concluded that they are probably dinosaurian, as indi-
cated by the presence of fibrolamellar bone, and repre-
sent an unknown lineage of the Sauropodomorpha or, 
alternatively, they represent an unknown pseudosuchian 
lineage that independently evolved fibrolamellar bone 
as an adaptation for reaching giant size.

Articulated skeletons of the basal stegosaur Huay-
angosaurus taibaii are from the Bathonian- Callovian 
(168-164 Ma) of China (ZhoU 1984; sereno & donG 
1982; maidment et al. 2006). There are isolated re-
mains from the Bathonian (168-166 Ma) of West Si-
beria, Russia (averianov & KrasnolUtsKii 2009) and 
from the upper Bathonian of southern England (Galton 

& poWell 1983; Galton 1985; maidment et al. 2008: 
384; lomax & tamUra 2014, figs. 157D-F, 159, 160; 
incorrectly tabulated as middle Bathonian in Ulan-
sKy 2014). Two large upright dermal plates from the 
Hook Norton Member of the Chipping Norton Forma-
tion (Parkinsonia convergens subzone at base of lower 
Bathonian; incorrectly tabulated as middle Bathonian 
in UlansKy 2014) of Longborough near Stow-on-the-
Wold in Gloucestershire, England were described by 
reynolds (1939) as stegosaurian (Fig. 2O, U). hoff-
stetter (1957) noted that these plates were more simi-
lar to those of Cretaceous ankylosaurs but they were 
described as stegosaurian by Galton & poWell 1983; 
also Galton 1985; SDM 44.41, Fig. 2O-R; NHMUK 
PV R.5938, Fig. 2S-V; lomax & tamUra 2014, fig. 151; 
maximum length, height and thickness in mm: 270, 
335; 280, 275; 30-40, 50-60). Maidment et al. (2008: 
385) noted that “the plates are quite robust and have the 
plate-like spine morphology that is common to many 
genera of stegosaurs, including Dacentrurus (NHMUK 
PV OC46013 [Galton 1985]), Kentrosaurus (MB 
[Galton 1982]) and Chungkingosaurus (CV 206 [donG 
et al. 1983]).” They referred the plates to Stegosauria 
gen. et sp. indet., so these represent the oldest skeletal 
record of the Stegosauria; a possible autapomorphy for 
one of the plates is the transverse swelling of its more 
distal part (Fig. 2Q).

Earliest bones of Ankylosauria. Nath et al. (2002) 
described jaw bones, a few vertebral centra, fragments 
of scapula and ilium, and dermal armor from the Lower 
Jurassic of southern India and referred this material 
to the Ankylosauria. However, the jaws are crocody-
lomorph and the rest of the bones represent a basal 
thyreophoran (see Galton & carpenter 2016: 208). 
The mandible of Sarcolestes leedsi from the basal mid-
dle Callovian of Fletton near Peterborough, England 
(Galton 1983) is recognized as the oldest valid genus 
but it is Ankylosauria incertae sedis (vicKaryoUs et al. 
2004). Tianchisaurus nedegoapeferima donG, 1993 (a 
nomen dubium, vicKaryoUs et al. 2004) may be older; 
it consists of a partial skeleton from the Middle Jurassic 
(Bathonian-Callovian; eBerth et al. 2001) of China.

Earliest bones of Eurypoda. A massive proximal 
ulna (Fig. 2I; with proximal radius) from the Bearre-
raig Sandstone Formation (middle Bajocian, early Mid-
dle Jurassic, 170.3-168.3 Ma) of Bearreraig Bay near 
Staffin, Isle of Skye, Scotland (clarK 2001; Lomax & 
tamUra 2014, fig. 147) is very similar to the ulnae of 
the nodosaurid ankylosaurs Mymoorapelta maysi (Fig. 
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2J; Upper Jurassic, USA; KirKland & Carpenter 1994; 
ulna length 200 mm) and Sauropelta edwardsorum 
(Lower Cretaceous, USA; Ostrom 1970; VicKaryoUs 
et al. 2004; ulna 445 mm, femur 765 mm). However, 
it is also similar to the ulna of Stegosaurus ungulatus 
(Fig. 2K; Upper Jurassic, USA; Gilmore 1914; ulna 594 
mm), so clarK (2001) identified the Skye ulna more 
closely with the Eurypoda (Stegosauria + Ankylosau-
ria) than with basal Thyreophora. The comparison for 
basal Thyreophora was made with the ulna of Scutel-
losaurus lawleri (Fig. 2L; Lower Jurassic, USA), but 
this is a small dinosaur (femur 114 mm, colBert 1981). 
Comparisons were not made with the much larger basal 
thyreophoran Scelidosaurus harrisonii (Lower Juras-
sic, England) because only the proximal end of the ulna 
is preserved in the holotype skeleton (OWen 1863, pl. 3 
as bone 33; femur 444 mm; skeleton lomax & tamUra 
2014, fig. 116A). However, the ulna is also slender in a 
referred skeleton (Fig. 2M; ulna ~190 mm; femur ~550 
mm; skeleton in private collection of david sole, see 
lomax & tamUra 2014, fig. 119). This contrasts with 
the massiveness of the Skye ulna that still identifies 
more closely with the Eurypoda as per clarK (2001). 
However, it is a left ulna, not a right, that is illustrated 
in medial and lateral views (ClarK 2001, fig. 2b, c; in 
lateral view fig. 3b and in fig. 4a along with other thy-
reophoran left, not right, ulnae as fig. 4b-e).

Earliest footprint record of Stegosauria. Deltapodus 
brodricki Whyte & romano, 1995, which was based 
on a supposed sauropod dinosaur trackway (Fig. 2N) 
from the basal Middle Jurassic (Aalenian, 174-170 Ma) 
of Yorkshire, England, was re-identified as representing 
the prints of a three toed stegosaur like Stegosaurus by 
Whyte & romano (2001, table 1 for details; for photo-
graphs in situ as preserved, see Whyte & romano 1993, 
fig. 3 for holotype, figs. 4, 7 for trackway; Lomax & 
tamUra 2014, figs. 130A, B, 131A, B). The quadrupedal 
trackway shows several distinctive characters, viz., for 
manus prints (m, Fig. 2N): arcuate (transversely wide so 
arc shaped), entaxonic (medial digits more strongly de-
veloped), pollex (digit I) print evident, and digit prints 
indistinct; for pes prints (pes. Fig. 2N): triangular with 
elongate heel, digitigrade, three very wide blunt dig-
its not separated by well-developed hypicies (angles), 
weakly mesaxonic (digit III only slightly longer than II 
and IV), and toes radiating (Whyte & romano 2001; 
Li et al. 2012). These characters agree with the foot 
skeleton and anticipated footprints of a quadrupedal 
stegosaur such as Stegosaurus (see Gilmore 1914) and 
not with those of other potentially contemporaneous 

dinosaurs (see Whyte & romano 2001, table 1). This 
referral is supported by subsequent studies (milàn & 
chiappe 2009; CoBos et al. 2010; MateUs et al. 2011; 
PascUal et al. 2012; li et al. 2012; xinG et al. 2013; ro-
mano & Whyte 2015; LocKley et al. 2017). As mateUs 
et al. (2011: 656) noted, the “occurrence of Deltapodus 
in the Aalenian of England and its confirmation as a 
stegosaur implies an earlier cladogenesis for the Stego-
sauria, than the Bajocian or Bathonian age implied by 
the skeletal record.” This earlier origin is also true for 
the sister group, the Ankylosauria, with both groups 
probably originating sometime in the Early Jurassic at 
the latest. 
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