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Synopsis

The firstin situdinosaur tracks from Scotland were discoveredetdp of the Duntulm Formation (Bathonian,
Jurassic) near to Staffin in northeastern Skyeeéif individual tridactyl footprints were recordefdwhich two
pairs appear to have been part of the same trackiteyfootprints are preserved as natural moulds muid-
cracked sandstone surface. The individual tragdssiange from about 30 cm to over 50 cm in length marrow
to broad digits suggestive of having been made fmgdium to large bipedal dinosaur.

Introduction

Dinosaur fossils of any kind are rare in Scotlafdart from a dubious record of a single track of a
small saurischian dinosaur from Caithness (Sarjg@nt), only loose blocks on the foreshore around
the coast of the Trotternish Peninsula, Isle ofeSkave produced tracks and trackways of dinosaurs.
Since the discovery of the first dinosaur track @82 (Andrews & Hudson 1984) in the Lonfearn
Member of the Lealt Shale Formation, Isle of Skamgther loose block with tracks and partial
trackways has been found from the Valtos Sandgstonmation at Rubha nam Brathairean, Isle of
Skye (Clark & Barco Rodriguez 1998; Clark 2001&)eBingle track of 1982 was found in close
proximity to the trackways of the Valtos Sandst&oeemation at Rubha nam Brathairean and is
thought to be that of an ornithopod (Haubold 19#i9 to the broad digits with rounded distal ends,
although it was originally described as a theropadk (Andrews & Hudson 1984). The tracks from
the Valtos Sandstone Formation form two partiatkveays and a number of individual tracks of

the ichnogener&rallator andEubrontegClark & Barco Rodriguez 1998; Clark 2001a). Thiesa
tracks and partial trackways are the firssitu dinosaur tracks, as well as the youngest evideorce f
dinosaurs, in Scotland.

After the discovery of the single dinosaur footpim1982,
it was not until the early 1990s that further
| dinosaur discoveries were made in Scotland. A satip
N limb bone from the Valtos Sandstone Formation

.~ B (Bathonian) (Clarlet al. 1995) and a theropod tibia from
i "x\ the Broadford Beds Formation (Hettangian), alsonftbe
Stafin Lsland Isle of Skye (Bentoet al 1995), were the first dinosaur
N bones from Scotland. Since then, several more bones

"\
;—5\/* including a small coelophysid-like caudal vertelardarge

cetiosaur caudal vertebra and a rib, as well asrakv
R N indeterminate dinosaur bones have been found fhem t
. "\ Rutiha Garbhalg Valtos Sandstone Formation (Clark & Barco Rodriguez
Sieaschull /"~ 3‘”’_" 1998; Clark 2001a). The latest discovery of dinosmnes
~ HL\ on the Isle of Skye, made in 1997, was of a thyheogn
ulna and radius from the Bearreraig Sandstone Rooma
K (Clark 2001b) and may be the earliest record of a
"x\';ﬁl europodan dinosaur. The discovery of dinosaur réakm
‘| the Duntulm Formation extends the record of dincsau
from the Isle of Skye higher in the Bathonian anggests
a medium to large bipedal theropod, for which no
FIG. 1. Locality map for An Corran dinosaur  gsteplogical remains have so far been found, ekiste
tracks on the Isle of Skye. . . .
what is now the Trotternish Peninsula.
Stratigraphical and sedimentological setting
The tracks were found at the top of two bioturbataidareous sandstones. The lower of the two
sandstones contained paired vertical burrowsgficolited, immediately below level A, and
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Rhizocoralliumon the top surface of a sandstone approximategni®elow level A (see Figs 2, 5),
and the upper sandstone immediately below levadrBained large numbers of simple vertical tubes
(Skolitho$. A similar bed oRhizocoralliumhas been found underlying a track-bearing horipon i
Upper Jurassic sediments in Portugal and Middlasiic sediments of the Red Gulch Dinosaur
Tracksite in Wyoming, USA (Kvalet al. 2001), and are frequently found elsewhere astsatiaith
terrestrial vertebrate tracks (Lockleyal 1994; Kvaleet al 2001).

b o All the dinosaur tracks found in
i KE}’ the Middle Jurassic sediments
of North America are smaller,
shells being anything from less than 5

cm to 20 cm (Locklewt al
1998b). The only occurrence of
similar sized dinosaur tracks
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Jurassic dinosaur track sites in
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I trackways of both sauropods
and theropods have been
recorded from Ardley Quarry in
A Oxfordshire, England (Dagt
e —— oo al. 2002a,b, 2004) and the
A
h §= ‘3 (Romano & Whyte 1996, 2003;
g ""‘*‘%@“ﬁ% Whyte & Romano 2001a). The
E’ =0 theropod tracks are larger than
5 the An Corran tracks by
between 10 and 20 cm and have
a smaller pace angulation
(about 117° for one trackway
and 132° for another compared
to the approximate 180° of at
least one of the An Corran
paired tracks (tracks 8, 9; see
Table 2) and longer stride than
those
diagnostic oMegalosauripus
(Haubold 1971) (about 300 cm
compared ta. 200 cm for the An Corran tracks). The Ardley Qudracks were tentatively assigned
to Megalosaurusand are comparable Megalosauripus lusitanicurinom the Upper Jurassic of
Portugal (Lockleyet al 1998b; Dayet al 2004). The bedding plane at Ardley Quarry represa
carbonate mudflat that flanked a marine lagoonamdains abundant burrows (Datal. 2004). This
is similar to the An Corran environment, althougare is less marine influence, if any, at the level
track horizon.

aloysadng Ay 3o spmd on gawa)

FIG. 2. Dinosaur track-bearing sedimentary sectiothefDuntulm Formation
exposed at An Corran.

There are a variety of different track types reedréfom the Middle Jurassic Cleveland Basin
sequences of Yorkshire including probable stegésadracks (Whyte & Romano 2001b), sauropod
tracks and a number of different tridactyl tracReihano & Whyte 1996, 2003; Whyte & Romano



2001a). Romano & Whyte (2003) described 17 diffetedactyl track morphotypes from the Middle
Jurassic Ravenscar Group of the Cleveland Basiey @lso suggested that it may be possible to assign
the tridactyl tracks to either ornithopod of thesdpgmorphotypes based on imprints with broad digits
and a lack of claw impressions for the former aadow digits with claws present for the latter.

The top of the exposed
section is a dark coloured
calcareous bioclastite
containing large numbers of
an oyster (probably
Praeexogyra hebrididaThe
presence of the oyster bed,
and a section of Kilmaluag
Formation (formerly known
as the Ostracod Limestones
as defined by Anderson
(1963) (Harris & Hudson
1980)) exposed in the
_ overlying sill, suggests that
the track-bearing sediments
are from the upper part of the
Duntulm Formation
(formerly known as the
Lower Ostrea Beds as
defined by Anderson (1948))
(Hudson & Harris 1979; Bell
FIG. 3. Measurements taken of dinosaur tracks aftatifn (1990). & Harris 1986).

The Kilmaluag Formation is
characterized by calcareous mudstones and martstbaeare frequently nodular. The base of the
formation is defined by the loss of oyster biosigarbf the underlying Duntulm Formation. In
Trotternish, several thin sandstone units are faoride Kilmaluag Formation that are absent in the
southern exposures of this formation (Harris & Hid4980). It is also from the Kilmaluag Formation
that Waldman & Savage (1972) recorded the firstddes mammal from Scotland as well as other
terrestrial vertebrates (Waldman & Evans 1994).

track
direction

Pace

track
direction

In the Duntulm Formation there is evidence for lowterland runoff and exposed hypersaline mudflats
with the formation of stromatolitic algal limestaneith gypsum pseudomorphs (Bradshetval

1992). Some of these algal limestones are expdsaat 400 m south of the track-bearing sandstones
(Anderson 1948); although these were not obserueidglthe course of this study. The sediments of
the Duntulm Formation probably represent an alluviad-flat deposit with brackish ephemeral
lagoonal sediments lacking the hypersalinity ofpheceding Valtos Sandstone Formation (formerly
known as the Concretionary Sandstone Series (Hatiadson 1980)) (Hudson 1983; Bell & Harris
1986; Morton & Hudson 1995). It appears that thekbearing sediments were not exposed during the
surveys conducted by Haldane in 1934 and Andersd®36 (six inch field map of Skye (7NE) and
Anderson'’s field notes held in the British Geol@ai€urvey in Edinburgh — LSA 212). The track-
bearing horizon has only recently become exposéeimuary 2002, as a result of the removal of some
large boulders during the construction of the neafffa slipway in May 2000, allowing changes in the
distribution of drifting sand in Staffin Bay. Theatk-bearing horizon was only temporarily exposed
and became engulfed in over 1 m thickness of dgftand in July 2002.

Material and methods

All the tracks from the Duntulm Formation were fdlin situat An Corran, Stenscholl, Staffin, Isle of
Skye (Fig. 1 [NG491686]; Fig. 2, level A) except tme track that was found as a loose block on the
beach at the same locality (track 16, private ctibe, Glenview Inn). The loose block comes from a
horizon 18 cm above the main track horizon.ifsitutracks were found at this level (Fig. 2, level B).
The tracks have recently become exposed as a cd®ribsive wave activity influenced by the recent
development of the new Staffin slipway at RubhabBarg 450 m SE of An Corran. It is not expected
that the tracks will survive long, although furthexzcks may appear as the upper layers are reméved.
silicone rubber mould has been made of tracks 8,and 9 (see Fig. 6¢, d) (following the methods



FIG. 4. Field photographs and corresponding outlimevidrgs of the An Corran level A dinosaur tracksveing variation in

shape and preservatior lf) track 1(L); €, d) track 4 (R); ¢, f) track 5 (L); €, h) track 6 (L); {,j) track 7 (R); k, I) track 8

(L); (m, n) track 9 (R); 6, p) track 10 (L). (L) = left pes; (R) = right pes;ade bar = 10 cm; approximate foot pad outlines
added to some tracks.

described by Clarkt al. 2002) and perhaps, in the future, one or twdsaall be removed as a
permanent record. A fibreglass cast of these trhaksheen made and deposited in the collections of

the Hunterian Museum, Glasgow (GLAHM114806).



As the tracks can only be seen between high talesyeasurements and photographs were taken when
tidal conditions allowed. The preservation of ttexks did not allow all tracks to have all standard
measurements taken (tracks 2, 3, 14, 15 have belpdsic measurements of track length (FL) and
direction). The measurements of FL, digit length-{), digit width (wll-1V), pace and toe II-1V
divarication angle were taken according to techedgdescribed by Thulborn (1990, figs 4.5b, 4.8c,
4.9d, 4.10a) (Fig. 3). Other tracks found on Skypenfthe Lealt Shale Formation (GLAHM V1980)

and the Valtos Sandstone Formation (GLAHM 1012 &)etbeen re-examined and measured using
these techniques for comparison.

L
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FIG. 5. Field photographs and corresponding outlimevidrgs of the An Corran level A dinosaur tracks bodows: &, b)
track 11(R) with approximate foot pad outlines;d) track 12 (R); €) Rhizocorallium; (f) top of paired burrow
(?Arenicolites). (L) = left pes; (R ) = right pes; scale bar =cif.

Description

All the tracks (Figs 4a—p, 5a—d, 6a—b) are tridgotyles and are mostly in the size range 32-53hcmi
length (FL). The only track that is shorter (trdd® came from level B and is 24 cm in length. The
angle of divarication of the tracks averages ab@Utwhereas track 16 has an angle of 82°. Thesratio
of plll to wlll of all the level A tracks are notgnificantly different, although the plil:wlll ofite level

B track is significantly lower. As the sedimenbi®adly similar at level A and level B (fine- to
medium-grained sandstone with bioturbation) andstiepes of the tracks are different, it is likdigtt
the tracks were made by two different species.

The Lealt Shale Formation track (GLAHM V1980) ofdxews & Hudson (1984) is comparable in
footprint length (FL) to the An Corran level A tke; with a smaller plll:wlll ratio and greater
divarication angle. The track from level B, howevisrvery similar to the Lealt Shale Formation
specimen (GLAHM V1980) in both the plll:wlll ratiand divarication angle, although it is
substantially smaller (Table 1) suggesting thatetti® more than just a sediment consistency difieze
between the Lealt Shale Formation track and th&€8man level A tracks. This broad-toed Lealt Shale
Formation track with a high divarication angle (GHK V1980) is now thought to have been made by
an ornithopod dinosaur (Delair & Sarjeant 1985} #ris also likely that the An Corran level B tkac
was similarly made by an ornithopod dinosaur.

The tracks from An Corran level A appear to be reemface or surface prints where the distal ends of
the digits are more deeply impressed than the prabpart of the imprint. There is a rim of sand
around many of the less worn tracks, especiallyrmatdhe third digit (Fig. 4a, ¢ and k show this
structure best). The rim of sand is a useful featudetermining surface, or near-surface tracks
(Romano &Whyte 2003). The tracks were preserveldding infilled with a grey silty mud.



FIG. 6. Field photographs and corresponding outlirmavidrgs of the An Corran level A groups of dinosaacks and partial
trackways. The photograph was taken at a shalldigubangle (approximately 35°). Track numbers egpond with Table
2.
It is difficult to be confident of the position &ot pads in any of the tracks, although an attemagt
been made to infer their position in some trackg.®b, |, n; Fig. 5b).

TABLE 1 Mean values for tracks at An Corran complarevalues taken for tracks elsewhere on Skyegpleeimens from
Rubha nam Brathairean — Valtos Sandstone Fm = GLAIBIR73; Lealt Shale Fm=GLAHM V1980)

Track locality (formation) Number of FL {cm) pIIEwlIl Divarication pace:FL
tracks (N) {degrees)
An Corran (Duntulm Fm) level A 11 44.2 34 52 20N =2)
An Corran (Duntulm Fm) level B 1 24.0 2.0 82 -
Rubkha nam Brathairean (Valtos Sandstone Fm) T 215 4.2 56 41 (N=2)
Rubha nam Brathairean (Lealt Shale Fm) 1 49.0 1.8 76 -
Results

Much of the data for the tracks from An Corran similar even though there seems to be quite a range
in FL from 37 cm to 53 cm. Track 16 is from levelBquite different as discussed above. Despite the
differences in the sizes of the tracks from theotar localities and formations, the ratio of thedgth of

the digit Ill to the track lengths (pllI:FL) is sifar.



The An Corran level A tracks fall between the Val®andstone Formation small and large tracks

based on their divarication angles. The plll:wHtios are higher than that for the Lealt Shale

Formation track (V1980), but little different frothe An Corran level B track. The main differendes |
in the higher divarication

< An Corran (A) angle and the lower FL:wllI
ratio which is lower in the
. 8.0 m An Corran (B} An Corran level B track
g 307 . (Figs 7, 8).
=407 o o - & Lealt Shale Fm
F 304 00 @ The pace angulation for the
s a0l @ - Valtos Sandstone Fm tracks where there are two
10 . . : . A : {large) tracks in align[nent appear to
. 40 B0 &0 TO BD 90 x \Vallos Sandstone Fm approach 180" as the track

(small} directions and the pace
Divarication angle ' direction almost coincide
(Fig. 6¢; Table 2). This

FIG. 7. Graph showing the relationship between tharitiation angle and the length means that the stride is
to width ratio of the third digit (plll:wlll) of tke dinosaur tracks from the Valtos
Sandstone Formation, the Duntulm Formation and.&adt Shale Formation. The almost double the pace
Valtos Sandstone Formation is split into thosekisabat were identified a@rallator length (Table 2).
(small) and those identified &brontes (large). Track 16 from level B at An Corran
is shown separately from the tracks of level A. Whdth of the third digit was Most of the dinosaur tracks
measured as the maximum width within the proximal-thirds of the length of the suggest the animals were

digit as the digit pads were not clear. .

walking towards the NE and
SW with the majority walking towards the NE (Fig.which is nearly perpendicular to the wave ripple
crest strikes
(299-119 to 340-160). This indicates that the alimare either walking towards the Minch Basin in
the NE, or away from the Hebrides Basin in the lsgHtudson 1964; Bradshaat al 1992). Very few
of the tracks are of animals
walking parallel to the ripple

< An Corran (A)

0,90 crests.
. 080 4 & An Corran (B) Discussion
B o070 © The relatively poor
2070+ <@ yp
c o Lealt Shale F .
3 o 9 4 A Lol Shalem preservation of the An Corran
= 060 1 2° Valtos Sandstone F dinosaur footprints makes it
“ om0l “; on Sanesene T difficult to assign them to any

. 98 particular ichnospecies.
0,40 : : | Valtos Sandstane Fm — Ajthough the amount of

{small)

=]

variation within this small set

of tracks is quite high, it is

e e rel hio b it o and th possible to see some similarity

FIG. 8. Graph showing the relationship between tharitiation angle and the ratio

between the length of digit Il and the lengthlué track (plll:FL) of the tracks between the Iarger_ Valtos
Sandstone Formation tracks

from the Duntulm Formation, the Valtos Sandstonerfadion (see Fig. 7) and the
Lealt Shale Formation. and the An Corran level A

tracks (see Figs 4, 5, 6, 7 and
Table 2). The main difference between these seteigack length (FL) although the divarication
angle is also slightly higher in the Valtos Sandstéormation tracks.
Identifying a track-maker is very difficult as tleeare large tridactyl bipedal saurischian and
ornithischian dinosaurs in the Middle Jurassic. fits dinosaur track found in Scotland has been
placed both with the saurischians (Andrews & Huds®84) and the ornithischians (Delair & Sarjeant
1985). Despite the difficulty in assigning the Anr€an tracks to an ichnospecies, there are a feav ta
with which they can be compared.

30 50 T

Divarication angle

The tracks from the Valtos Sandstone Formatiorvipusly identified agubrontessp. (Clark &

Barco Rodriguez 1998), are similar to but substdigtsmaller than the An Corran level A tracks. The
larger forms oEubrontessuch a&. giganteuscompare well with the An Corran level A track&ieT
divarication angle and pace angulation are alllaimbut the smallest An Corran level A tracks are
about the same size as the largegyiganteusracks, the pace is slightly shorter and the pace
angulation appears to be higher at close to 18®ual60° inE. giganteugUpper Triassic—Lower
Jurassic, North America) (Haubold 1971).



In MegalosauripugUpper Jurassic and Cretaceous of North America &sd Europe) (Locklegt al
1996a, 1998a) the tracks have a similar divaricatiogle, but are slightly shorter. 85 cm) (Haubold
1971) although those from Oxfordshire are substintiarger, between 60 and 70 cm long (Zawyl
2002a, 2004)Megalosauripusends to have a smaller pace angulation (110° &e Uurassic
Megalosauripusrom Turkmenistan (Locklegt al 1996a) and 117° and 132° for the possible
examples from the Middle Jurassic of Oxfordshiraybt al 2002a, 2004)), although the pace is about
the same length. The diagnosis offered by Haulld@ 1) suggests that the pace angulation can be as
much as 140-160° iMegalosauripus

IrenesauripugCretaceous, North America) has a very similar doaion angle (55-75°), but a
slightly larger track length (50—80 cm) and pacel0 cm) (Haubold 1971). Another saurischian type
track that can be compared to the An Corran tractsgandipus caudatu@Jpper Triassic, North
America; Bock 1952) which has

N ; similar divarication anglec( 45°),

track length €. 50 cm), pace (100 cm),
and pace angulation (180°), but has a
first digit impression at an angle of 90°
to digit Il (Haubold 1971). Although
digit I has not been observed in any of
the An Corran tracks, it is possible that
this is related to the poor preservation
and shallow impression of most of the
tracks.

Tracks identified as having been made
by ornithopod dinosaurs that are of
comparable size to the An Corran level
A tracks include those thought to have
been produced biguanodon

%’\% (Ornithoidichnites Struthopus

StruthiopusandWealdenichnités

(Upper Jurassic— Lower Cretaceous;
see Haubold 1971). The track length
tends to be slightly longer (68 cm) and

n dinosaur tracks = 15

b
|:| dinosaur track direction Y
n ripple crests = 6

<«——3 ripple crest strike 1 the pace shorter (<100 cm), but the

Y divarication angle is of the same order
FIG. 9. Rose diagram of dinosaur track directions wiihle crest data ~ (60°). The only other comparable
superimposed from the Duntulm Formation, An Cotesel A. ornithopod track is that of

AmblydactylugCretaceous, N.
America) which also has a similar divarication @&dlut longer track (64 cm) (Haubold 1971).

The width of the digits, however, suggests a bip#daopod rather than an ornithopod as they are
relatively narrow when compared to other trackhsasthe Lealt Shale and An Corran level B tracks
(Table 1, Fig. 7). Although the An Corran footpsiatre of Middle Jurassic age, it is more likelyttha
they represent a form @igandipusbased on the comparative measurements includea atdespite
the lack of a digit | impression.

Romano & Whyte (2003) devised a scheme for comgacinnotaxa from the Middle Jurassic of the
Cleveland Basin. The tyfd#&ii track is similar to the An Corran level A tracksitlt has a much larger
divarication angle (about 80°) and is nearly 20strarter. TheBi tracks is of the correct length, with a
quite close angle of divarication. 60°), however the shape of the impression isedqiifferent
(perhaps reflecting a difference in sediment typproximity to track surface).

As for the An Corran track from level B, it appetyde an ornithopod type tradRypsichnites
pacensigLower Cretaceous, Canada) has a very similar teuyth (29 cm) as well as divarication
angle €. 80-90°). This track is closer Bii (up to 35 cm) an@iii (up to 25 cm) type tracks of Romano
& Whyte (2003) in terms of its size and angle ofadication between digits Il and 1V, although the
digits do not taper and display an even roundintpefdistal ends. As only one track is known from
level B, it is not felt that a definite identifi¢ah can be made.



TABLE 2 Measurements taken of tracks from Skye:5lffbom An Corran level A; 16, from An Corran le\&| GLAHM
V1980, from the Lealt Shale Formation, Rubha naattiirean; GLAHM 101273/1-7, from the Valtos Saadst
Formation, Rubha nam Brathairean. Numbering oksas in Clark & Barco Rodriguez (1998); Clark (2pall length
measurements in cm)

Track number Divarication (degrees) FL  pll plll  pIV  wIl  wIIl wIV Track direction (degrees) Pace
I 57 41.0 222 332 194 97 07 69 033

2 320 022

3 49.0 110

4 50 370 155 244 155 67 8O 58 022

5 60 49.0 195 345 195 60 81 6.0 009

6 50 550 280 385 255 74 9l 9.4 040 110
7 45 520 238 339 232 89 98 Bl 026

8 56 420 150 250 250 80 100 .0 214 103
9 53 420 208 247 203 88 73 B8 212

10 47 450 218 297 208 79 92 76 053

11 52 41.0 175 225 205 52 65 50 086

12 45 47.0 146 2025 135 406 67 38 031

13 60 420 256 298 230 80 B0 64 060

14 44.0 066

15 40.0 324

16 B2 240 1.0 163 105 46 83 49

GLAHM V1980 76 49.0 286 333 214 143 190 119

GLAHM 101273/1 15 195 75 125 75 1.5 35 1.5 7.5
GLAHM 1012732 39 195 7.5 130 75 20 30 1.5

GLAHM 101273/ 63 275 135 190 95 30 60 40 990.5
GLAHM 101273/4 72 255 9.0 150 80 35 30 20

GLAHM 1012735 67 28.0 135 180 95 30 50 45

GLAHM 101273/ 63 230 85 130 75 20 25 1.5

GLAHM 101273/7 52 235 8O 150 80 30 35 15

Acknowledgements

The authors would like to thank M. Romano for caltgfteviewing and commenting on the manuscript, R.
Gillanders for allowing access to the archival maténheld in the British Geological Survey in Edimgh. We
would also like to thank all those who helped diig tracks from the drifting sand in August 2002 exsally N.
Roberts and his team from Portree High School, $icBa and A. Vieira of Dundee University. The Patre
offices of the Scottish Natural Heritage, and irtipalar S. Varwell, are thanked for helping to dutie
project on behalf of the Staffin Community (ref: @302-006/ 5359).

References

ANDERSON, F. W. 1948. Algal beds in the Great EsheaBeries of Skyd?roceedings of the Royal Physical
Society of Edinburgi3, 123-141

ANDERSON, F. W. 1963. Jurassic of England, Wales@ecwtlandln Donovan, D. T. & Hemingway, J. E. (eds.)
Lexique Stratigraphique Internationd,a x.

ANDREWS, J. E. & HUDSON, J. D. 1984. First Jurassifmsaur footprint from Scotlan&cottish Journal of
Geology 20, 129-134

BELL, B. R. & HARRIS, J. W. 1986An excursion guide to the geology of the Isle geSBeological Society of
Glasgow

BENTON, M. J., MARTILL, D. M. & TAYLOR, M. A. 1995. Tk first dinosaur from the Lower Jurassic of
Scotland: a limb bone of a ceratosaur therofawitish Journal of Geolog$]1, 171-182

BOCK, W. 1952. Triassic reptilian tracks and trentioomotive evolutionJournal of Palaeontology26, 395—
433

BRADSHAW, M. J., COPE, J. W. C., CRIPPS, D. W., DONOVAN,T., HOWARTH, M. K., RAWSON, P. F.,
WEST, I. M. & WIMBLEDON, W. A. 1992. Jurassitn Cope, J. W. C., Ingham, J. K. & Rawson,
P. F. (eds.ptlas of Palaesogeography and Lithofacib&emoirs,13, Geological Society, London,
107-129

CLARK, N. D. L. 200%. Dinosaur tracks, helicopters, and broken bonke.Geological Curator7, 163—166

CLARK, N. D. L. 200b. A thyreophoran dinosaur from the Bearreraig Sam#sEormation (Bajocian, Middle
Jurassic) of the Isle of Sky8cottish Journal of Geolog$7, 19-26

CLARK, N. D. L. & BARCO RODRIGUEZ, J. L. 1998. The firdinosaur trackway from the Valtos Sandstone
Formation (Bathonian, Jurassic) of the Isle of SI8@tland, UKGeogaceta24, 79-82

CLARK, N. D. L., BOYD, J. D., DIXON, R. J. & ROSS, D. A995. The first Middle Jurassic dinosaur from
Scotland. a Cetiosaurid? (Sauropoda) from the Badimowii the Isle of SkyeScottish Journal of
Geology,31, 171-176

CLARK, N. D. L., ASPEN, P. & CORRANCE, H. 200€hirotherium barthiiKaup 1835 from the Triassic of the
Isle of Arran, ScotlandScottish Journal of Geolog$8, 83-92

DAY, J. J., NORMAN, D. B., UPCHURCH, P. & POWELL, H. P002a. Dinosaur locomotion from a new
trackway.Nature, 415, 494-495

DAY, J. J., UPCHURCH, P., NORMAN, D. B., GALE, A. S. 8RVELL, H. P. 200B. Sauropod trackways,
evolution, and behaviou&cience?296, 1659



DAY, J. J., NORMAN, D. B., GALE, A. S., UPCHURCH, P. 8ORVELL, H. P. 2004. A Middle Jurassic
dinosaur tracksway site from Oxfordshire. (in pyés@aeontology

DELAIR, J. B. & SARJEANT, W. A. S. 1985. History aniblhiography of the studies of fossil vertebrate
footprints in the British Isles: Supplement 1973-398alaeogeography, Palaeoclimatology and
Palaeoecology49, 123-160

HARRIS, J. P. & HUDSON, J. D. 1980. Lithostratigrapifithe Great Estuarine Group (Middle Jurassia)em
Hebrides Scottish Journal of Geolog$6, 231-250

HAUBOLD, H. 1971. Ichnia Amphibiorum et Reptilioruragsilium.In Kuhn, O. (ed.Encyclopedia of
Paleoherpetology, Part 1&ustav Fischer Verlag, Stuttgart and Portland, UB2 pp

HUDSON, J. D. 1964. The petrology of the sandstaig¢ke Great Estuarine Series, and the Jurassic
palaeogeography of Scotlarftoceedings of the Geologists Associatith),499-527

HUDSON, J. D. 1983. Mesozoic sedimentation andnsentary rocks in the Inner Hebrid€oceedings of the
Royal Society of EdinburgB3B, 47-63

HUDSON, J. D. & HARRIS, J. P. 1979. Sedimentologyha Great Estuarine Group (Middle Jurassic) of
Northwest ScotlandSymposium Sedimentation Jurasique West Europeais, Bal0 May 1977.
Publication Speciald, Association des Sediments Francaise, 1-13

KVALE, E. P., JOHNSON, G. D., MICKELSON, D. L., KEIHR, K., FURER, L. C. & ARCHER, A. W. 2001.
Middle Jurassic (Bajocian and Bathonian) dinosauratragksites, Bighorn Basin, Wyoming,
USA. Palaios, 16, 233-254

LOCKLEY, M. G., NOVIKOV, V., SANTOS, V. F., NESSO\L. A. & FORNEY, G. 1994. “Pedagas de Mula™:
an explanation for the occurrence of Mesozoic sdhat resemble mule trackshnos,3, 125-133

LOCKLEY, M. G., MEYER, C. A. & SANTOS DOS, V. F. 1986Megalosauripus, Megalosaropasd the
concept of megalosaur footprints.Morales, M. (ed.J'he Continental Jurassi®éuseum of
Northern Arizona Bulleting0, 113-118

LOCKLEY, M. G., HUNT, A. P. & LUCAS, S.G. 19956 Vertebrate track assemblages from the Jurassic
Summerville Formation and correlative depositdMorales, M. (ed.J'he Continental Jurassic.
Museum of Northern Arizona Bulleti®, 249—-254

LOCKLEY, M. G., MEYER, C. A. & MORATALLA, J. J. 1998a. TherangospodusTrackway evidence for
widespread distribution of a late Jurassic theropitkd well-padded feetGaia, 15, 339-353

LOCKLEY, M. G., MEYER, C. A. & SANTOS DOS, V. F. 19B8Megalosauripus and the problematic concept
of megalosaur footprint§&aia, 15, 313-337

MORTON, N. & HUDSON, J. D. 1995. Field guide to therassic of the Isles of Raasay and Skye, Inner
Hebrides, NW Scotlandn Taylor, P. D. (ed.Field Guide of the British JurassiGeological
Society, London, 209-280

ROMANO, M. & WHYTE, M. A. 1996. Fossils explained 16race fossils 3 — dinosaur track&eology Today,
12, 75-79

ROMANO, M. & WHYTE, M. A. 2003. Jurassic dinosauatks and trackways of the Cleveland Basin,
Yorkshire: preservation, diversity and distributi®noceedings of the Yorkshire Geological
Society 54, 185-215

SARJEANT, W. A. S. 1974. A history and bibliograpdfythe study of fossil vertebrate footprints in ttish
Isles.Palaeogeography, Palaeoclimatology, Palaeoecoldgy265—-378

THULBORN, R. A. 1990Dinosaur TracksChapman and Hall, London

WALDMAN, M. & EVANS, S. E. 1994. Lepidosauromorpbptiles from the Middle Jurassic of Skymological
Journal of the Linnean Societil2, 135-150

WALDMAN, M. & SAVAGE, R. J. G. 1972. The first Jursis mammal from Scotlandournal of the Geological
Society of Londor28, 119-125

WHYTE, M. A. & ROMANO, M. 200%. A dinosaur ichnocoenosis from the Middle Juraes$i¢orkshire.
Ichnos,8, 223-234

WHYTE, M. A. & ROMANO, M. 200b. Probable stegosaurian dinosaur tracks from thtevi8k Formation
(Middle Jurassic) of Yorkshire, Englariétoceedings of the Geologists’ Associativi?, 45-54



	Citation_temp.pdf
	http://eprints.gla.ac.uk/4496/


