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The Wealden exposures on the Isle of Wight have long been noted for their dinosaur footprints and trackways and
represent a unique ichnological resource. However, with a few notable exceptions, these ichnites remain largely
unstudied and documentation has been sporadic and often concentrated on a few particular sites. Thus, their
context within the Lower Cretaceous is poorly understood. The vertebrate ichnological record of the Wessex
Sub-basin is currently being re-assessed. We review the main sites containing dinosaur footprints on the Isle of
Wight. We also look at previously-known sites, and present new research using techniques such as photogrammetry
to accurately record, preserve, and distribute ichnological data, especially data recorded in the dynamic foreshore
and cliff environments, where many trace fossils are frequently lost as a result of human activity, weathering,
erosion, and changing marine dynamics. Although the ichnoassemblages of the island’s Wealden facies are
dominated by ornithopod tracks including Caririchnium and Amblydactylus, we also report the first occurrence of
the ankylosaurian track Tetrapodosaurus in both the Wessex and Vectis Formations, alongside the previously
reported stegosaurian Deltapodus, as well as the occurrence of tracks left by saurichian tracemakers. © 2014 The
Linnean Society of London, Biological Journal of the Linnean Society, 2014, 113, 737-757.

ADDITIONAL KEYWORDS: dinosauria — ichnology — Lower Cretaceous — photogrammetry — Vectis For-
mation — Wealden — Wessex Formation — Wessex Sub-basin.

INTRODUCTION

Dinosaur footprints have been reported on the Isle of
Wight for over 150 years, with tridactyl prints found by
Gideon Mantell having being mentioned by Beckles
(1851). Subsequently, the rapid erosion of Wealden
Group exposures on the south-west coast of the island
and Sandown Bay has revealed numerous natural
casts of footprints (the natural infilling of a foot
impression) and occasional trackways, which repre-
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sent a distinctive Lower Cretaceous ichnoassemblage.
As with the body fossil record from the island’s
Wealden deposits, this ichnoassemblage is of global
significance and sheds further light on the palaeobiota
of the Wessex Sub-basin, indicating the presence of
taxa for which there are not recognized body fossils
from footprint-bearing facies.

The dinosaur footprint casts and trackways of the
island are well-known and attract researchers, stu-
dents, and visitors to sites such as Hanover Point
where the footprint casts come under the protection of
The National Trust. The majority of the vertebrate
ichnites found on the Isle of Wight are of individual
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footprints, either as convex hyporelief casts on the
foreshore or as in situ tracks infilled with sediment on
the rock ledges or in the cliffs. The size and preser-
vation of these footprints is subject to a number of
variables. These include the size and speed of the
trackmaker, the limb kinematics and anatomy of
the animal at the time of registration (Falkingham,
2014), substrate surface and subsurface conditions,
exposure to environmental agents after the tracks are
made, as well as the taphonomy of the tracks and the
depositional environment (Leonardi, 1987). Conse-
quently, the morphology of these tracks is diverse.
Many individual prints occur as large blocks on the
beach that fall from sandstone horizons in the cliffs
that are considered by Insole & Hutt (1994) to rep-
resent crevasse splay sandstones. These overlie the
mudstones upon which the animals walked and left
impressions and which were subsequently infilled by
the sandstone at the time of deposition, creating casts
of footprints in the bed undersurface. There is no
doubt that many ichnites are regularly lost to erosion,
unfavourable beach conditions, and collectors. Thus,
prompt recording of tracks accurately is a priority.

There are many areas that will benefit from
further research, including sedimentology and track
formation, the role of preservation bias (Falkingham
et al., 2011), and the apparent lack of other verte-
brate traces despite the presence of wide faunal
diversity as indicated by body fossils (Sweetman &
Insole, 2010).

The Isle of Wight lies off the south coast of England
and the Lower Cretaceous deposits that outcrop on
the south island represent the Wessex Sub-basin,
the smaller of the two Wealden Sub-basins (the other
being the Wealden Sub-basin of southern England).
Together, the deposits in both basins make up the
Wealden Supergroup of the UK (Fig. 1). The rocks of
the Wessex Sub-basin are divided into two forma-
tions: the lower Wessex Formation and the overlying
Vectis Formation (Fig. 2).

Despite regular mention of tracks in studies dealing
with the Wealden Group, a detailed study of all the
dinosaur footprints and tracksites found on the island
is overdue, and is the focus of current research
(Lockwood, Lockley & Pond, 2014). The present paper
is intended to supplement such ongoing research.
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Figure 1. Location maps showing the extent of exposed Lower Cretaceous rocks in Southern England and the outcrops

of the Wealden Sub-basin of the Isle of Wight.
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Figure 2. Simplified stratigraphy of the Wealden Group
outcrops of the south-east coast of the Isle of Wight
showing the main track-bearing horizons. Modified from
Radley and Allen, 2012.

GEOLOGICAL SETTING

The Wessex Formation is considered by Allen &
Wimbledon (1991) as Barremian in age, with the
lowest part possibly Hauterivian, and consists largely
of varicoloured mudstones with interbedded sand-
stones, and has been interpreted as representing an
alluvial floodplain with a high-sinuosity river system.
Sediment was deposited in floodplain, river channel,
and point bar deposits (Sweetman, 2011: 56). Sand-
stones occur throughout the succession and many
of these deposits were probably laid down as point
bar, levee, and channel infills in the meandering
river system or as crevasse splay deposits formed
during flood events (Insole, Daley & Gale, 1998). The
palaeoenvironment of the Wessex Formation is con-
sidered to be similar to a Mediterranean climate, with
pronounced wet and arid seasons (Haywood, Valdes &
Markwick, 2004; Sweetman, 2011). Seasonal flooding
led to the formation of ephemeral ponds and lakes,
and the occurrence of fusain in some facies indicates
that forest fires were frequent (Martill & Naish,
2001a). The presence of trace fossils representing
the Scoyenia ichnofacies found in Wessex Formation
overbank deposits indicates that a complex riparian
ecosystem existed at the time (Buatois & Méangano,
2011), where dinosaurs left traces of their behaviour.

Ichnofossils recording the activity of the dinosaurs
of the Wessex Formation are often found as isolated
casts on the foreshore, and these mostly originate
from interbedded sandstones that occur throughout
the succession, with some casts from the Vectis For-
mation coming from sandstone beds and a single thin
shelly limestone layer located in the Shepherd’s
Chine Member (Radley & Barker, 1998a). Tracks are
also found on the wave-cut platforms such as those at
Hanover Point, Chilton Chine, and Yaverland.

The Vectis Formation overlies the Wessex Forma-
tion and outcrops at three locations on the Isle of
Wight. On the west coast, it is exposed at Compton
Bay and Atherfield Bay (either side of the Brighstone
anticline) and on the east side of the island at
Yaverland. The Vectis Formation is suggested as
being of Barremian/Aptian age by Allen & Wimbledon
(1991) and Radley & Barker (1998b), although Insole
et al. (1998) consider the formation Barremian. It
consists mainly of grey mudstones with interbedded
sandstones and thin beds of shelly limestone and
represents a coastal lagoonal deposition with occa-
sional deltaic incursions and storm coquinas (Radley
& Barker, 1998a). This indicates a change to more
brackish conditions before the marine transgression
of the lower Aptian (Radley & Barker, 1998a). Yoshida
et al. (2001) conclude that the upper part of the Vectis
Formation represents tidal bar deposits within a wide
braided river system of mixed energies.
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There have been several studies of the dinosaur
tracks and footprints of the Wealden of the Isle of
Wight. The tracks were mentioned in reviews of
British vertebrate fossil footprints by Sarjeant (1974)
and in reviews by Delair (1985, 1989) who published a
brief history of the island’s dinosaur footprints. Other
general overviews have appeared in Wright et al.
(1998), Martill & Naish (2001b), Goldring, Pollard &
Radley (2005), Batten (2011) and Pollard & Radley
(2011).

The footprints of the Vectis Formation have been
subject to more detailed analysis, most notably by
Radley & Barker (1998a, b) and Radley et al. 1998,
who also recognized the palaeoenvironmental signifi-
cance of the storm coquinas in which many of these
prints are found (Radley & Barker, 2000).

MATERIAL AND METHODS

Dinosaur footprints are found in a wide variety of
sediments and often in locations where collecting is
problematic. For example, trackways can occur in soft
sediments and natural casts may be cumbersome
to remove as a result of size, location or collecting
restrictions designed to preserve these valuable
palaeontological resources (even where erosion is
intense). Traditionally, footprint and track data have
been gathered using methods such as tracing and
making molds of in situ prints. Although tracing is
still considered a useful technique, it does not enable
the recording of accurate three-dimensional (3D)
data. Mold-making is a potentially destructive tech-
nique, and may alter the surface of tracks (Milner
et al., 2011). Both of these traditional techniques can
make it awkward to share data without the incon-
venience or expense of sending large molds, casts,
and tracings via postal services. By contrast, digital
imaging techniques such as photogrammetry or laser
scanning, which are coming into common use, allow
nondestructive recording of data that can be shared
instantly worldwide at no cost and can be repeatedly
tested and analyzed by other workers.

Because the majority of the tracks on the Isle of
Wight are natural footprint casts often demonstrating
high relief, tracing and moulding are not practical
methods of recording specimens, especially where
they occur, as is commonly the case, in the intertidal
zone. Thus, alongside traditional photography and
field sketches, the preferred method for accurate data
acquisition on tracks is photogrammetry.

Photogrammetry is the process of creating 3D
meshes or point clouds using overlapping images taken
with a still camera and an object of known dimensions,
such as a scale bar (Breithaupt, Matthews & Noble,
2004; Matthews, Noble & Breithaupt, 2006; Matthews,
2008; Milner et al., 2011). Alspaugh (2004) defines

photogrammetry as ‘the art, science and technology of
obtaining reliable information about physical objects
and the environment through the process of recording,
measuring and interpreting photographic images and
other remotely sensed data’. Unlike other methods
of recording 3D data such as Lidar, photogrammetry
has several distinct advantages for the researcher.
It is cheap and many workers will already possess
the equipment as part of their regular field kit and
require no additional specialized equipment to utilize
this technique. Any digital camera (including camera
phones) can be used and the software to process images
and analyze the resulting data is either relatively
inexpensive or free (Falkingham, 2012) and will
work on most modern laptop or desktop computers.
Meshes created using photogrammetry can be accu-
rate to sub-millimetre level, thus comparable to Lidar
scanning (Breithaupt, Noble & Matthews, 2012).
Importantly it is also nondestructive and easily dis-
tributable. It allows the recording of ichnological and
neoichnological data that might otherwise be lost (e.g.
as a result of natural weathering processes).

Photographs were recorded on a FujiFilm X10. Pho-
tographs of tracks taken at Hanover point in 2006
were taken using an Olympus C-8080 Wide Zoom
camera. Overlapping photographs were then loaded
into the software package PHOTOSCAN, version
0.9.1. build 1714 (64 bit) (Agisoft), which aligns the
images and generates a 3D point cloud and mesh
based on landmark analysis. Using various computer
software, including PHOTOSHOP CC, version 14.1.2
x64 (Adobe), MESHLAB, version 1.3.2_64bit (ISTI-
CNR) and PARAVIEW, version 4.0.1 64-bit (http:/
www.paraview.org), this mesh can then be measured
and analyzed using techniques such as false colour
generation based on elevation and contour genera-
tion. Interpretation of the specimen is aided by
altering lighting angles in a 3D package (we used
CINEMA 4D, version 15.057 build RC89143; Maxon
Computer) to reveal structural details and the crea-
tion of blue-red anaglyphs and other stereoscopic
output to create stills and animation that can be
viewed via a wide variety of delivery systems and
distributed easily via the internet or as supplemen-
tary data. 3D data were shared by via the Dropbox
cloud computing service (https://www.dropbox.com/).

Where tracks were measured from single photo-
graphs, the images were loaded into PHOTOSHOP
CC, where they were adjusted to reduce lens distor-
tion using the lens correction filter that removes
geometric lens distortion. The track is then measured
using digital ruler analysis tools that allow the
recording of lengths and angles between features.

Footprint measurements, hip height calculation,
and gait analysis were carried out using the methods
described by Thulborn (1990).

© 2014 The Linnean Society of London, Biological Journal of the Linnean Society, 2014, 113, 737-757


http://www.paraview.org
http://www.paraview.org
https://www.dropbox.com/

TRACKING DINOSAURS ON THE ISLE OF WIGHT 741

RESULTS
WESSEX FORMATION TRACKS

Dinosaur footprints are most commonly found as
natural casts or trackways, although the latter are
not common on the Isle of Wight, with only two good
examples recorded in recent years. There are reports
of trackways at Yaverland that are only revealed
when the beach is scoured of sand by winter storms.
The rarity of trackways is mainly a result of the lack
of bedding plane surface exposures in the cliffs
(Martill & Naish, 2001a) and the concealment of such
surfaces by sediment on the wave-cut platforms of the
foreshore.

Most of the dinosaur footprints from all track-
bearing horizons are ornithischian, mainly ornitho-
podan, in origin (Martill & Naish, 2001a). They range
in size from small (< 12 cm) to very large (> 68 cm)
(Lockwood et al., 2014), and provide an indication of
the density and diversity of dinosaurs present at the
time of deposition (Radley et al., 1998). Several dis-
tinct ornithopod footprint morphotypes have been
reported from the Isle of Wight and ichnotaxomic
work is ongoing (Lockwood et al., 2014; Lockley et al.,
2014a). Although less common than ornithischian
tracks, saurischian (theropod and sauropod) tracks
are found throughout the Wealden. Theropod prints
are frequently encountered and are recognized using
the criteria used by Thulborn (1990) and occur occa-
sionally as casts and on wave-cut rock platforms
(Lockwood et al., 2014). Sauropod footprints are rare
on the Isle of Wight. This may be a result of preser-
vation bias or a flawed search image.

As already noted by Martill & Naish (2001a), many
of the large tridactyl prints are difficult to assign to
ichnogenera, although some tracks have been attrib-
uted to dinosaur taxon such as Megalosaurus (Daley
& Stewart, 1977) and Iguanodon (Radley et al., 1998).
Tracks are formed under various conditions that
affect the preservation potential, including the
type of substrate and the mass of the trackmaker
(Falkingham et al., 2011) meaning that a single
animal could produce a wide range of track morpholo-
gies. However, using the methods outlined by
Moratalla, Sanz & Jimenez (1988), Thulborn (1990)
and Castanera et al. (2013), we can assign tracks to
a clade of potential trackmakers based on gross
morphology. Theropod and ornithopod tracks have
a tridactyl pes, whereas thyreophoran pes tracks,
although uncommon on the Isle of Wight, are often
tetradactyl, and distinct from sauropod footprints.

Hanover Point and Brook Bay

Hanover Point has long been associated with dino-
saur trackways and footprint casts and at least one
dinosaur trackway is visible on the wave-cut platform

exposed at low tide (see below) (Lockwood et al.,
2014). A significant concentration of casts has accu-
mulated on the foreshore at Hanover Point and at the
foot of the cliffs of Brook Bay. These prints originate
from a number of sandstone beds located within the
formation (Martill & Naish, 2001b). The Hanover
Point sandstone reaches beach level at the point
itself, and the underside can be observed along with
the fallen casts (Fig. 3). This unit is considered a
crevasse splay sandstone (Martill & Naish, 2001b)
and the lower surface is very heavily dinoturbated.
Insole & Hutt (1994) suggest much of the soft sedi-
ment deformation seen in similar facies through-
out the Wessex Sub-basin is further evidence of
dinoturbation. Based on examination of their mor-
phology, many of the casts on this part of the beach
are from this bed and are mainly tridactyl prints of
ornithopods. Because of the large size of these tracks,
they may have been made by taxa known from the
presence of body fossils in the Wealden of the
Isle of Wight such as Iguanodon bernissartensis or
Mantellisaurus atherfieldensis (McDonald, 2012).
These casts are considered by us to be mostly true
infilled tracks that can be very common in track-
bearing heterolithic strata and many show signs of
cross-stratification suggesting episodic infilling. Dis-
tortion is probably a result of trampling.

This part of the coast is protected and owned by the
National Trust, and provides a valuable resource for
teaching and as a visitor attraction. Removing casts
without permission is illegal in accordance with the
National Trust bylaws of 1965. Even with this protec-
tion, casts and tracks will be lost in time to erosion
and weathering, and also because of removal by
collectors; thus, the recording tracks is a priority.
Several casts were recorded using photogrammetry.
For example, Figure 4 Shows four prints from the

Figure 3. Crevasse splay sandstone, Wessex Formation,
Hanover Point. The uneven lower surface represents a
dinoturbated layer and is the source of many of the
footcasts found on the beach.

© 2014 The Linnean Society of London, Biological Journal of the Linnean Society, 2014, 113, 737-757
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Figure 4. Ornithopod dinosaur footprint casts found on the foreshore at Hanover Point, recorded using photogrammetry
by one of the authors (NAM) in 2006. 1, Fully textured mesh; 2, no texture and low-angle lighting; 3, contour map meshes.
Casts A, B, and D are upside-down with the sole facing upward, and the orientation of cast C is unknown.

© 2014 The Linnean Society of London, Biological Journal of the Linnean Society, 2014, 113, 737-757
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Figure 5. Sandstone bed with possible dinosaur footprints in situ (circled) on lower surface, cliff between Hanover Point

and Brook Chine, recorded using photogrammetry.

v

Figure 6. Left: Theropod footprint on the surface of a large ornithopod footcast IWCMS 2011 31, found by Dr Steve
Sweetman at Brook Bay in 2011 and currently on display at Dinosaur Isle Museum. Right: whole footcast in display

cabinet.

foreshore at Hanover Point recorded in 2006 by one of
the authors (NAM) using photogrammetry. All the
prints were made by ornithopods and are probably
assignable to Caririchnium or Amblydactylus based on
criteria discussed below and by Lockley et al. (2014a).

At Brook Bay, the sandstone beds in the cliff
between Hanover Point and Brook Chine are the
source of the loose blocks on the beach and contain in
situ casts that will eventually weather out and fall to
beach level (Fig. 5). Here, tridactyl prints are again
the most common type of footprint and some are very
large (some with a maximum length of over 50 cm). A
fine example found by Dr Steve Sweetman in 2011 at
Brook is on display at Dinosaur Isle (Isle of Wight
County Museum Service, incorporating Dinosaur
Isle Museum; IWCMS 2011.3) and consists of three
tridactyl tracks. The block itself is an ornithopod
footprint cast and the upper surface contains a small
theropod print and a small ornithopod print (Fig. 6).

Also collected from Brook Bay is a foot cast in the
collection at Dinosaur Isle (Fig. 7). MIWG 7197 is

11 1l

Figure 7. Tetrapodosaurus footcast MIWG 7197. 1, Pre-
sumed lower surface; 2, presumed upper surface; 3, inter-
pretive drawing of lower surface with digit numbers
indicated.

listed as a thyreophoran/sauropod track, although we
consider it to be thyreophoran pes track and tenta-
tively assign it to Tetrapodosaurus, which is usually
attributed to an ankylosaurian dinosaur (McCrea,
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Lockley & Meyer, 2001). There is general consensus
that thyreophoran pes tracks fall within three
ichnotaxa: Deltapodus originally named from the
Middle Jurassic of Yorkshire (Whyte & Romano, 1994),
with the pes displaying three blunt digit traces,
and also reported from the Lower Cretaceous
tracks of China and Spain (e.g., Xing et al., 2013);
Metatetrapous valdensis from the Lower Cretaceous of
Germany named by Nopsca in 1923 (Hornung and
Reich, 2014); and Tetrapodosaurus, with four clearer
digit traces on the pes, originally reported from the
Lower Cretaceous of Canada (Sternberg, 1932; McCrea
et al., 2001). Although the cast is eroded, we recognize
that the tetradactyl nature of this cast is unclear and
could be assigned to Deltapodus. However, we consider
Museum of Isle of Wight Geology (MWIG) specimen
7197 to be Tetrapodosaurus based on characters
described by Sternberg (1932), including the pes being
tetradactyl and longer than it is wide, and the digits
terminating in rounded unguals.

Hanover Point is also the location of the only con-
sistently exposed dinosaur tracksite on the island, on
a wave-cut rock platform that is revealed at low tide.
This site poses challenges to the worker wishing to
record the tracks accurately. The outcrop is often
covered with various types of low-growing seaweed
and a very thin coating of sand is often present.
Although this does not affect the track profile greatly,
it can affect interpretation of track morphology. The
matrix itself is a silty mudstone and this is very
easily eroded away by the action of the waves. There-
fore, the data reported here represent a snapshot of
the state of the trackway at one point in time.

The trackway consists of three tridactyl prints
(Fig. 8) and is orientated approximately south-east
and is presumed to belong to a bipedal dinosaur
because no manus impression is present. A fourth
track removed some years ago does not appear to be
from the same trackway. A number of other possible
tracks are visible on the same surface, including
possible theropod and sauropod tracks, and it is likely
that this bed is heavily dinoturbated. Recording using
photogrammetry should provide a clearer indication
of the extent and nature of the tracks at this location.
The site map in Figure 8 was recorded by one of the
authors (JL), who also recorded the stride length. The
three remaining prints have been mapped using tra-
ditional methods and recorded using photogrammetry
to obtain quantifiable data sets for each trackway and
each individual footprint (Fig. 9).

Footprint length, relative stride length, height at
the hip, and speed were all calculated using the
methods outlined in Thulborn, 1990. Footprint length
is used to calculate the height at the hip of the
trackmaker and the results are shown in Figure 10.
The resulting mean hip height is approximately

. € ]

im

Figure 8. Tracksite surface at Hanover Point. Top: the
circled footprints correspond to those illustrated in Fig. 9
and mentioned in the text. Bottom: map of the tracksite at
Hanover Point.

295 cm. The relative stride length is 1.38, which indi-
cates the animal was walking when the tracks were
registered. This conclusion is consistent with the
relative speed estimate of 1.47ms? (5.3 kmh;
3.3 mph), and with the inference that the trackway is
attributable to a medium-large ornithopod.

Also recorded on the same wave-cut platform is
a possible sauropod pes print (see photogrammetry
images and the data presented in Figure 11). This
feature is poorly preserved but is considered as a
possible sauropod print based on the presence of a
distinct digit I impression, with digit size decreasing
towards the outside of the foot, the oval shape of the
impression, and the size of the footprint (Thulborn,

© 2014 The Linnean Society of London, Biological Journal of the Linnean Society, 2014, 113, 737-757
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Figure 9. Individual footprints from the trackway at Hanover Point recorded using photogrammetry, rendered left-right.
1, Fully textured mesh; 2, no texture and low-angle lighting; 3, contour map. Labels A, B, and C correspond to footprint
labels on the photograph and map of the tracksite (Fig. 8).

1990), and shares some characteristics with Brontopo- Sudmoor Point

dus sp. (Farlow et al., 1989; Kim & Lockley, 2012). The Sudmoor Point Sandstone is exposed for approxi-
Further investigation of this site will confirm whether mately 1.5 km and is the source of many loose blocks
this is an isolated sauropod pes impression. on the beach, some of which are casts of dinosaur

© 2014 The Linnean Society of London, Biological Journal of the Linnean Society, 2014, 113, 737-757
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Figure 10. Footprint data including footprint dimensions (top left), pace and stride length (right schematic) and height
at hip calculations for the trackmaker of the Hanover Point trackway (bottom left).

Figure 11. 3D mesh image of a possible sauropod pes print from Hanover Point trackway site, recorded using
photogrammetry. A, fully textured mesh. B, no texture and low angle lighting. C, interpretation of feature illustrated in
Fig. 12. 1, Possible sauropod pes impression; 2, partial tridactyl print.

footprints formed under similar conditions to those at
Hanover Point and Brook Bay. The Sudmoor Point
Sandstone was considered by Daley & Stewart (1977)
to represent ‘five laterally adjacent but distinct sand
bodies, separated from each other by erosion sur-
faces’. It meets the beach west of Chilton Chine where
it is exposed on the foreshore at low tide, and displays
ripple marks and occasional dinosaur footprints
(Insole et al., 1998). The many fallen blocks on the
beach at this location probably fall from the underside
dinoturbated surfaces and footprints are quite
common. Figure 12 illustrates a probable manus and

pes track photographed by one of the authors (SP) in
April 2003 and left on the beach, presumed lost.

Chilton Chine

The beach at Chilton Chine is littered with blocks that
originate from the Chilton Chine Sandstone, which is
the source of the dinosaur footprint casts that are
found amongst these blocks, especially when the beach
is scoured of sand. The wave-cut platform immediately
below the chine itself consists of red mudstones and
was the location of a spectacular find in 1977, when

© 2014 The Linnean Society of London, Biological Journal of the Linnean Society, 2014, 113, 737-757
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Figure 12. Left: tridactyl pes cast with possible manus print in Sudmoor Point Sandstone block on the foreshore. The

hammer is 345 mm in length. Right: interpretation of tracks.

Figure 13. The tracksite at Chilton Chine, 1977. The footprints are on the same bed that the person is standing on.
Image courtesy of Dr William Blows. Photograph by Robert Ford.

two researchers discovered a series of dinosaur
trackways.

The tracksite was discovered on 5 March 1977 by
Dr William Blows on one of the rock ledges exposed
on the foreshore west of the chine (Fig. 13). Blows
gave a detailed account of the finding, mapping, and
preservation of the tracks in Reptiles on the Rocks

(Blows, 1978) (Fig. 14). His account remains the best
description of the tracks because the site has subse-
quently eroded away.

The tracksite had eight trackways, seven of which
consisted of a total of thirty-seven individual prints.
The eighth trackway revealed two large prints (W.
Blows, pers. comm.). All the prints are tridactyl. The
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Figure 14. Map of the tracksite at Chilton Chine. Redrawn from Blows, 1978 and retaining the author’s numbering
system of the tracks, and which are referred to in Figure 15.

Table 1. Dimensions of tracks and trackways on the Chilton Chine tracksite, as well as hip heights and speed
calculations of the dinosaurs that left the traces

Track  Assignment FL Fw FL/FW ratio SL Mean h Relative SL Speed km/h Speed mph
1 sm. theropod 23 23 1 138 104.56 1.32 2.9 1.8
2 sm. theropod 23 23 1 148 104.56 1.42 3.3 2.1
3 sm. theropod 23 25 0.92 148 104.56 1.42 3.3 2.1
4 lg. theropod 25 30 0.83 148 119.38 1.24 2.8 1.7
5 lg. theropod 36 36 1 178 169.58 1.05 2.6 1.6
6 lg. theropod 33 33 1 158 155.96 1.01 2.3 14
7 lg. ornithopod 64 51 1.25 294  340.25 0.86 2.6 1.6
X lg. theropod 25 30 0.83 168 119.38 1.41 3.5 2.2
XX lg. theropod 46 41 1.12 182  214.7 0.85 2 1.2

Calculated using the methods outlined in Thulborn, 1990.

identity of the trackmakers has been debated over
the years, notably by Delair (1985) who considered
them to be all made by ornithopods. However Blows
suggested that all were made by theropods with
the exception of the two large prints of track 7 that
he considers ornithopodan (W. Blows, pers. comm.).
Analysis of the tracks (Table 1) reveals the trackways
were made by three small and five large theropods
and three large ornithopods, all moving at walking
pace. Track direction is predominately east—west or
vice versa. Without access to the tracks, it is impos-
sible to test whether these tracks were made over
hours, days or months and time averaging would be a
purely speculative exercise.

Blows and his colleague recorded the site with
photography and, apparently, several of the tracks
were cast, only one of which has been traced and is in
the collection of Dr William Blows (Fig. 15). In addi-
tion, a number of tracks were lifted from the foreshore
under the direction of Dr Alan Insole and now reside in
the Dinosaur Isle collection. Photogrammetry was
used to record one of these specimens and confirms the
trackmaker as a theropod dinosaur (Fig. 16).

Yaverland

On the east side of the island the Wessex Sub-basin
sediments outcrop at Yaverland where several
footprint-bearing layers have been identified (Radley,
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1994). These yield sandstone casts found on the beach
and are also present within the silty mudstones on
the foreshore. A recent report from Dinosaur Isle staff
suggests multiple trackways may be present on the
rocks of the foreshore, and that these may include
possible sauropod tracks (Figs 17, 18) (A. Peaker,
pers. comm.). Unfortunately, beach conditions are
rarely favourable for studying these tracks as a result

Figure 15. Cast of print from Chilton Chine track site
owned by Dr William Blows. No scale is available but the
track is considered to originate from the same trackway as
the footprint illustrated in Fig. 16. Image courtesy of Dr
William Blows and Richard Ford.

of the large amount of sand and beach debris that is
only occasionally scoured off by winter storms.

VECTIS FORMATION TRACKS

Cowlease Chine Member

The Cowlease Chine Member overlies the Wessex
Formation and the stratigraphic boundary between
the Wessex and Vectis Formations occurs approxi-
mately 100 m west of the chine entrance (Insole et al.,
1998). This member is comprised of mudstones with a
sandstone layer, with the White Rock at the base
(Reid & Strahan, 1889; Osbourne White, 1921). Loose
footprints assigned to this boundary layer have been
found on the foreshore (Radley et al., 1998) and so,
technically, were made in the Wessex Formation.
However, tracks also appear to occur within the basal
sandstone of the Vectis Formation.

The cliffs on this part of the coast also contain in
situ sauropod footprints revealed in cross-section by
erosion (Fig. 19). The tracks were made in the upper
surface of the Wessex Formation, which is overlain
by the White Rock and the print has been infilled by
this sandstone. These have been interpreted by
Sweetman (2011) as a sauropod wading through mud
and deforming the substrate significantly. Shallower
concave depressions in the overlying sandstone layer
that infilled this print represent possible sauropod
undertracks made on a firmer surface (Sweetman,
2011), or possible overprints created during sediment
infill.

In the Barnes High Sandstone Member, Radley
et al. (1998) mention incomplete casts identified as
iguanodontid, as well as a small theropod, although
we have been unable to see these specimens because
only an interpretive drawing of the iguandontid

Figure 16. Three-dimensional mesh of individual unaccessioned track from Chilton Chine now in the collection of
Dinosaur Isle Museum recorded using photogrammetry. 1, Fully textured mesh; 2, no texture with low angle lighting.
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Figure 17. The wave-cut rock platform revealed on the foreshore at Yaverland Beach when the sand and other debris
is scoured off. This surface contains the footoprints of dinosaurs. Image courtesy of Alex Peaker.

footcast has been published and this is a simple
outline. More recently, a large ornithopod footprint
was discovered in the upper surface of the Barnes
High Sandstone where it is exposed at beach level
and accurate recording can take place (Fig. 20). The
print appears to be isolated and displays a well-
defined displacement rim. It is possible that this
surface is bioturbated and more tracks might be
revealed when beach conditions are favourable and
accurate recording can take place. The Shepherd’s
Chine Member represents the uppermost part of the
Vectis Formation and has produced a large number
of dinosaur footprints, all originating from a single
shelly limestone bed (Diplocraterion Bed 1) according
to Radley et al. (1998). These prints are often found ex
situ as isolated blocks on the foreshore and further
out into the bay where local collectors dive for them in
the summer months. Bed 1 has very distinctive lithol-
ogy and, along with three other non-footprint bearing
shelly limestone beds, has been interpreted by Radley

& Barker (2000) as having been deposited during
a storm event in a shallow lagoonal environment.
Extensive information about Diplocraterion Bed 1
and the footprints and taphonomy of this facies is
provided in Radley et al. 1998 and Radley & Barker
(1998a, b).

A number of footprints from Diplocraterion Bed 1
have been reviewed by Belvedere et al. (2012), who
assigned them to Deltapodus, although these are
currently in a private collection they have been
recorded using photogrammetry (Fig.21). However,
ichnomorphotypes of these prints can be found in
the collections of Dinosaur Isle, such as MWIG
7037 (Fig.22) and we consider this print to be
Tetrapodosaurus, based on the characters described by
Sternberg (1932) and listed earlier when assigning
MIWG 7197 (Fig. 7) to the same ichnotaxon. In this
regard, we note that the track cast is sub-symmetrical
with the blunt but splayed digits making the anterior
part of the cast much wider than the heel. Medial and
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Figure 18. A, possible sauropod tracks in the wave-cut rock platform on Yaverland beach. B, close-up of possible
sauropod pes print. Rucksack = approximately 380 mm in length. Images courtesy of Alex Peaker.

Figure 19. Left: sauropod footprint in situ in the cliff at Cowlease Chine. Right: interpretation of photograph. A, Vectis
Formation. B, sauropod footprint infilled by the basal White Rock of the Vectis Formation. C, Wessex Formation. Redrawn
from Batten, 2011.
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Figure 20. Isolated ornithopod print with well-defined
displacement rim found in the upper surface of the Barnes
High Sandstone discovered by Peter and Joyce Austen in
2014. Scale bar = 10 cm. Image courtesy of Dr Steve
Sweetman.

lateral digits (I and V respectively) are visible and
considerably shorter than digits IT and III. This con-
figuration is diagnostic of Tetrapodosaurus rather than
Deltapodus (compare with Fig. 7). The presence of both
Deltapodus and Tetrapodosaurus in the Wealden Sub-
basin of the Isle of Wight adds to our knowledge of the
diversity of thyreophorans in the Lower Cretaceous of
England and is discussed further below.

Ichnotaxonomy and probable trackmakers

As noted above and elsewhere (Lockwood et al.,
2014; Lockley etal., 2014a), the dominant track
types reported from the Isle of Wight are those of
ornithopods. As a result of the abundance of Iguano-
don and related taxa in the Wealden (e.g. the afore-
mentioned . bernisartensis and Mantellosaurus
atherfieldensis), it has long been assumed that
Iguanodon or some related iguanodontid was the
likely trackmaker. This inference appears to be logical
and is still widely held. Although Sarjeant, Delair &
Lockley (1998) named tracks from the Purbeck Group
as Iguanodontipus, these morphotypes are smaller
than most of the Wealden forms and different
in morphology. Although no large ornithopod tracks
have been assigned at the time of writing to a
particular ichnospecies, we predict that the
Wealden forms will be assigned to the ichnogenera
Caririchnium or, in some cases, Amblydactylus based

on criteria discussed in detail by Lockley et al.
(2014a), including footprint length/foot width ratio,
the presence of ungual traces distally to digit traces
in Caririchnium, the presence of a manus impression
with a distinct digit trace in Caririchnium, as well as
the pes having a distinct morphology. This suggests
that these ichnogenera correlate with Iguanodon-like
trackmakers and that the Purbeck trackmakers were
likely different taxa. It also raises the possibility
of comparing the Wessex Sub-basin ichnofauna with
broadly contemporaneous ichnofaunas in North and
South America, Europe, and Asia.

Traditionally, Tetrapodosaurus has been attributed
to an ankylosaurian trackmaker, which had a
tetradactyl pes and pentadactyl manus (Sternberg,
1932). This differentiates it from the stegosaurian
trackmakers with a tridactyl pes that were pro-
bably responsible for tracks assigned to ichnogenus
Deltapodus (Xing et al., 2013). Tetrapodosaurus is
very similar to Metatetrapous valdensis (both having
a tetradactyl pes) and is distinguished from the
latter by a pentadactyl manus being present in
described trackways, and having a more elongate pes
(Thulborn, 1990) and, as discussed earlier, the pes is
longer than it is wide, with toe traces not extending
far beyond the pad of the foot and the digits termi-
nating in rounded unguals (Sternberg, 1932). The
presence of armoured dinosaurs within the Wessex
Formation has long been established by body fossils
(Hulke, 1881) but it was not until 1982 when William
Blows discovered a specimen of Polacanthus foxii
weathering out of the rocks at Compton Bay that
it was understood that at least one species of
thyreophoran dinosaur was present in the Vectis For-
mation (Blows, 1982, 1987). The presence of possible
thyreophoran tracks in the Wessex Sub-basin has
been recognized for some time (Radley, 1994), and the
first specimen that could be tentatively assigned to an
ichnotaxon was reported by Belvedere et al. (2012).
This was an isolated footcast from the Vectis Forma-
tion, considered possibly Deltapodus. The presence of
definitive Tetrapodosaurus and perhaps Deltapodus
in the Wessex Sub-basin indicates thyreophorans,
perhaps both stegosaurian and ankylosaurian taxa,
were present in Lower Cretaceous of the Isle of Wight,
something yet to be confirmed by the presence
of body fossils. It is also noted that, although
Tetrapodosaurus has been found in the Wessex For-
mation, both Tetrapodosaurus and Deltapodus are
present in the Vectis Formation, indicating a possible
change in the dinosaurian fauna, as well as
palaeoenvironmental conditions during the transition
to a more brackish, lagoonal environment.

The recognition of Caririchnium and Tetrapodo-
saurus allows for generalized comparison with track
assemblages from other similar aged deposits in
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Figure 21. Prints found as loose blocks on the beach, presumed from Diplocraterion Bed 1, Shepherd’s Chine Member.
A, Deltapodus (thyreophoran). B, theropod. C, ornithopod. The private collection of Mr Dick Downes.

similar facies in North America (McCrea et al., 2001,
2014; Lockley et al., 2014b). It also indicates, as noted
by Lockwood et al., 2014; Lockley et al., 2014a), that
there is consistency between the dinosaur ichnofauna
and the body fossils.

Far fewer tracks have been assigned to saurischian
(theropodan and sauropodan) than ornithopodan
trackmakers and at present none have been assigned
ichnotaxonomic labels. This may be a result of a
faunal or preservational bias or the possibility that
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Figure 22. 3D mesh of Tetrapodosaurus print MIWG 7037 from the Diplocraterion Bed 1 of the Shepherd’s Chine
Member, Vectis Formation currently in the Dinosaur Isle Museum collection and recorded using photogrammetry. 1, Fully
textured mesh; 2, no texture with low angle lighting; 3, contour map.

saurischian tracks have previously gone unrecognized
or been misidentified.

DISCUSSION

The vertebrate ichnology record of the Isle of Wight is
dominated by the footprints of dinosaurs, notably
ornithopods. Some facies have been studied exten-
sively in terms of lithology and frequency and the
occurrence of footprints, most notably by Radley and
colleagues when dealing with the Shepherd’s Chine
Member (Radley et al., 1998; Radley & Barker, 1998a,
b; Radley & Barker, 2000).

These tracks occur in many facies within the
Wessex and Vectis Formations and in varying depo-
sitional environments, including massive sandstone
bodies such as the Sudmoor Point Sandstone, argil-
laceous deposits such as those exposed in the wave-
cut platform at Hanover Point, and the carbonate
facies of the Shepherd’s Chine Member, indicating a
diverse and changing palaeoenvironment ranging
from braided river channels to brackish lagoons.

Assigning prints to ichnotaxa is often problematical
especially where tracks occur as isolated casts. The
only definitive ichnotaxonomic assignments to have
been made in previous studies of tracks from the Isle
of Wight were those of the Diplocraterion Bed 1 by
Belvedere et al. (2012).

This and other studies such as Lockley et al. (2014a)
show that further useful ichnotaxonomic assignments
can be made, and that these facilitate comparisons
with other Lower Cretaceous tracks and tracksites
worldwide (Lockley et al., 2014b). The assignment of
tracks to ichnotaxa such the ankylosaurian track

Tetrapodosaurus and the predicted assignment of
ornithopod tracks to Caririchnium and Amblydactylus
adds to our knowledge of the unique ichnoassemblage
present on the Isle of Wight. This ichnoassemblage
now consists of trackmakers with theropod, sauropod,
ornithopod, and thyreophoran affinities, and it is
likely many more tracks will be assigned to ichnotaxa
in the future. Recognition of the ankylosaurian
track Tetrapodosaurus, as well as the claim of the
stegosaurian ichnotype Deltapodus in the Wessex Sub-
basin, is considered significant as an indicator that
both thyreophoran taxa could have been present in the
Lower Cretaceous of England during Barremian/
Aptian time.

It is anticipated that further research into the
ichnology of the Isle of Wight will enable us to contrib-
ute to a wider understanding of the palaeoenviron-
mental conditions at the time of the deposition of the
upper Wessex and Vectis Formations. We will continue
to record ichnites using photogrammetry to preserve
data that otherwise might be lost because of the
environment they are found in. We anticipate using
this 3D data in techniques such as volume comparison,
which will allow casts to be compared to depressions
and anatomical models of a possible trackmaker
manus and/or pes that can be placed alongside virtual
tracks to identify possible morphological correlates
(Breithaupt, Noble & Matthews, 2011; Belvedere et al.,
2013).

Such research will give further insights into
the palaeoecology of the animals that lived in the
Wealden during the Early Cretaceous and increase
our understanding of the palaeoenviroment of which
they were an integral part.
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