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Abstract: The discovery of a sauropod tooth and a single sauropod footprint 

from the Valtos Formation supplements our knowledge of these dinosaurs from 

the Middle Jurassic of the Isle of Skye. Although the family cannot be 

determined from this single tooth, it is thought that it represents a primitive 

eusauropod and may belong to a similar sauropod to that previously described 

from limited isolated osteological evidence (caudal vertebra, damaged humerus 

and a rib). The characteristics that suggest this affinity include evidence of 

denticles on one edge of the tooth, wrinkling and granulation of the enamel, 

wear suggesting crown-to-crown occlusion, and the spatulate tooth shape. The 

single sauropod footprint is the oldest record of a sauropod footprint from the 

Middle Jurassic of Skye. 

 



Dinosaurs from the Middle Jurassic of the Isle of Skye have been known of 

since 1982 when a large tridactyl footprint was discovered (Andrews and 

Hudson 1984). Since then there has been much interest in the Jurassic terrestrial 

fauna from the Isle of Skye resulting in many important ichnological and 

osteological discoveries (Clark & Barco Rodriguez 1998, Clark et al. 1995, 

2004, 2005, Clark 2001, Liston 2004, Marshall 2005, Barrett 2006, Wills et al. 

2014, Brusatte et al. 2015a, Brusatte & Clark 2015) (Fig. 1). The marine reptile 

fauna has also generated a lot of interest with research being carried out more 

recently by the inter-institutional collaborative group: PalAlba (Clark et al. 

1993, Rees & Underwood 2005, Brusatte et al. 2015b). 

 

Sauropod dinosaurs are known from the Middle Jurassic of Scotland from 

isolated bones and teeth (Clark et al. 1995; Liston 2004; Barrett 2006) and their 

footprints (Brusatte et al. 2015a). One of the first dinosaur bones found in 

Scotland (NG517639) was a large limb bone (SM 1977.1994.1, Clark et al. 

1995) that was originally considered as a possible femur of a ?cetiosaurid (Clark 

et al. 1995). It was later suggested to be a left humerus of a gracile sauropod, 

and unlikely to be that of a member of the Cetiosauridae (Liston 2004). 

Similarly, a caudal vertebra (SM 1977.1996.1) that was collected north of Kilt 

Rock (NG502673), but also from the Valtos Formation, was also not thought to 

belong to the Cetiosauridae (Liston 2004). Neither of these bones exhibited 

diagnostic features that would allow a more reliable assignation (Liston 2004). 

Other bones that may belong to sauropods from the Valtos Formation include a 

fragmentary rib that was found at Dun Dearg, near Valtos (NG517639) and the 

tooth being described here from just south of Kilt Rock near Ellishadder 



(NG510653).  The isolated tooth described here was found in a loose boulder of 

grey calcareous sandstone containing the bivalve Neomiodon in abundance. This 

is characteristic of the sediments of the Bathonian Valtos Formation (Clark and 

Barco Rodriguez 1998, Marshall 2005). 

<Figure 1> 

The only other sauropod specimen known from the Jurassic of the Isle of Skye 

is a tooth which comes from the younger Kilmaluag Formation near Glen 

Scaladal, Strathaird (NG519165) (Barrett 2006). The peg-like tooth could 

belong to either a basal eusauropod or a basal titanosauriform (Barrett 2006). A 

new discovery of a single sauropod footprint (Fig. 2) on an overturned loose 

block of Valtos Formation on the foreshore at Port Earlish (NG520630) 

supports the concept that the sauropods were living in the deltaic and lagoonal 

shoreline deposits (Hudson and Harris 1979, Hudson 1983, Clark et al. 1995, 

Hesslebo & Coe 2000) in the sediments of which the bones and tooth were 

found. The footprint is a natural cast that has an arcuate ridge (deeper arcuate 

impression in the mould) and shallower rounded impression surrounded by a 

groove (a ridge of sediment in the mould). The arcuate structure is interpreted as 

being caused by the downward force of the digits similar to that seen in the 

Paluxy River footprints (Farlow 1992, see figure 10). It is interpreted as a pes 

due to the overall circular shape of the footprint and similarity in preservation 

and form to the concave epirelief footprints of beds 34 and 35 from the Duntulm 

Formation of Cairidh Ghlumaig (Brusatte et al. 2015a). The Duntulm Formation 

footprints are generally larger (up to 70cm in length) than the Valtos Formation 

footprint, which measures only about 40cm in length. 

<Figure 2> 

Systematic Palaeontology 



SAUROPODA Marsh 1878 

SAUROPODA indet. 

Figures 3, 4, 5 

Material. SM. 1977.2007.1: isolated crown (Fig. 3, 4, 5a) 

Provenance. Collected by PG from a loose block just south of Kilt Rock 

(NG510653).   

Description. The present tooth, in the collections of the Staffin Museum 

(SM.1977.2007.1), is an isolated tooth with overlapping wear facets on the 

margins that suggest the teeth overlapped and inserted into each other creating a 

continuous line of teeth (Fig. 3a, e). It is spatulate, and is missing much of the 

root with the top half of the crown being slightly convex and more ‘D’ shaped 

and the lower half, which is more convex. The crown has a rugose and pitted 

lower surface becoming more wrinkled in the upper half of the lingual side (Fig. 

3b). The upper part of the labial side is relatively smooth and has a distal and 

mesial groove (Fig. 5a).  

<Figure 3> 

Tooth wear is variable. Much of the wear is along the edges of the tooth where 

occlusion has occurred. Wear facets occur along the margin of the crown and 

mostly on the lingual side, although the facet near the tip of the crown faces 

lingually, suggesting almost complete occlusion with the opposite line of teeth 

(Fig. 3c, d, e).  

 

The sinuous shape of the wear facets are perhaps due to the wear of marginal 

denticles. Only a few of these much worn denticle bases can still be observed 

(Fig. 4). The lingual surface of the tooth is convex (Fig. 3b, d, e). The 



slenderness index (SI), measured by dividing the length of the crown (30.9 mm) 

by the maximum mesiodistal width (19.4 mm) (Upchurch 1998), gives a low 

value of 1.6 indicating a short broad crown which is in the middle of the range 

for basal sauropods of the Middle Jurassic (Chure et al. 2010). The maximum 

width occurs about half the crown height. All these characters suggest a 

primitive sauropod (Upchurch 1995, Upchurch & Barrett 2000, Upchurch et al. 

2004, Barrett & Upchurch 2005, Chure et al. 2010, Mannion et al. 2013). 

<Figure 4> 

Discussion 

Sauropods that have spatulate teeth include the basal sauropods and the basal 

macronarians. Although there are several titanosauriforms that appear to have 

spatulate teeth also (Steel 1970; Carpenter and Tidwell 2005) their SI value is 

much greater (approximately 3.0 (Barrett 2006) or between 2.7-6.5 (D’Emic et 

al. 2013)). Titanosaurs are not usually found to have labiolingually compressed 

crowns and tend to have peg-like crowns (Díez Díaz et al. 2012). 

 

The teeth of sauropods have recently been used in studies to measure diversity 

as well as to recognise particular clades. Certain characters, such as the tooth 

shape, the presence of denticles, the shape of the wear facets, and the form of 

the enamel wrinkling have been used in sauropod taxonomy (Holwerda et al. 

2015).  Although wrinkling is considered a synapomorphic character of 

Eusauropods (Holwerda et al. 2015), it is apparent that it also occurred in basal 

sauropodomorphs, such as Anchisaurus polyzelus (Wilson & Sereno 1998, Pol 

& Powell 2007). 

 



The facet wear on the tooth is important in determining the position of the teeth 

during occlusion. In the case of the tooth described here, the wear pattern and 

shape of the tooth is consistent with a similar tooth row as that seen in 

Camarasaurus (see Holwerda et al. 2015, fig 7a). 

 

Although cladistic analysis including data from teeth has been done in the past 

as part of an overall analysis of a number of genera (Upchurch 1998, Wilson 

2002), there are not enough characters to use the teeth alone in a taxonomically 

useful way. Upchurch (1998) used seven characters (C66-C72) that describe the 

shape and ornamentation of the tooth and Wilson (2002) uses eight (67-72, 75, 

76) that can be used or at least inferred from isolated teeth. More recent studies 

use similar numbers of characters for teeth (Manion et al. 2013 uses 9 and 

Tschopp et al. 2015 uses 10 that could be used here). The number of sauropods 

with associated teeth with enough characters preserved to make a meaningful 

analysis is few. Of the 81 skeletal remains used by Tschopp et al. (2015), only 

28 exhibit any of the characters C116-C125 that can also be observed in the 

Skye tooth and these are not enough to determine even higher taxonomic level 

relationships.  

 

Upchurch & Martin (2003) stated that the isolated tooth crown from Enslow 

Bridge (OUMNH J.13597, Fig. 5b) lacked serrations on the tooth margins and 

that there was only weak circumstantial evidence to link it with skeletal material 

of Cetiosaurus found in that area. Although the Skye tooth is similar in form to 

the Enslow Bridge tooth, it is clearly more rugose and has evidence of denticles 

on the distal margin. Another tooth that has been recorded as Cetiosaurus is 



from Padley’s Quarry (also known as Cetiosaurus Quarry), Rock Hill, Chipping 

Norton where some of the first cetiosaur material came from (OUMNH J.29843, 

Fig. 4c). The tooth was donated to Oxford University by James Widoes who 

was active in the late 19th century. The tooth is more rugose than the Enslow 

Bridge tooth and is missing the top half of the crown. Comparisons can be made 

with the Skye tooth. The rugosity of the Rock Hill tooth is greater than that of 

the Skye tooth and there is no evidence in this tooth of serrations either 

suggesting that the evidence that this tooth belongs to Cetiosaurus is also 

circumstantial. 

<Figure 5> 

It would seem that the Skye tooth does not belong to Cetiosaurus, but may be 

from a more primitive sauropod. The presence of serrations on the distal margin 

of the tooth, albeit very worn, would suggest a more primitive trait than is 

present in Cetiosaurus according to Upchurch and Martin (2002). Of the other 

more primitive sauropods included by Upchurch (1998) and Upchurch and 

Martin (2002): Omeisaurus has a slender tooth that has a faint vertical ridge and 

lacks a basal lingual swelling (Young 1939); Shunosaurus has cylindrical teeth 

with a spoon-shaped crown that varies from triangular to oval spatulate within 

the jaw and wear facets are only on the lingual side (Zheng 1996); no teeth are 

known for Vulcanodon; and Barapasaurus is perhaps most similar with the 

spatulate profile, coarse serrations, asymmetric bulge of the crown although the 

enamel is only weakly wrinkled (Bandyopadhyay et al. 2010) and lacks the 

rugosity of the Skye tooth. 

 



Although teeth are not presently known for Vulcanodon, teeth from the closely 

related Tazoudasaurus are (Allain et al. 2004). The serrations are more obvious 

in the teeth of Tazoudasaurus and it is less asymmetric. It also lacks the overlap 

facets that occur in the Skye tooth (Allain et al. 2004). The teeth of Chebsaurus 

have the rugose texture and are wrinkled with v-shaped occlusal wear and a 

spoon-shaped crown lacking the lingual basal bulge seen on the Skye tooth 

(Mahammed et al. 2005). Patagosaurus lacks prominent grooves on the labial 

side o the tooth that was identified as a synapomorphy of the eusauropods and 

Barapasaurus by Upchurch (1998), but has serrations (Rauhut 2003). 

Mamenchisaurus lacks wear facets on the elongated crowns, but does have 

serrations on the anterior carina (Russell & Zheng 1993). One of the most 

primitive sauropods from the early Jurassic of China, Gongxianosaurus, has an 

asymmetric spoon-shaped crown and lacks the lingual ridge and serrations (He 

et al. 1998). The dental serrations were identified as apomorphic at a higher 

node in the sauropod tree (Upchurch & Martin 2002), perhaps even at the level 

of the Neosauropoda, as suggested by Rauhut (2003). The presence or absence 

of serrations may be homoplastic however, as suggested by Upchurch (1998).  

 

Another tooth that is very similar in character to the Skye tooth is that assigned 

to the eusauropods Turiasauria and Neosodon as described by Royo-Torres et 

al. (2009, p1015 – “heartshaped crowns (when unworn), a pointed and 

asymmetrical crown apex that is strongly compressed labiolingually and tooth 

crowns with convex labial surfaces with a bulge that extends from the base 

towards the apex”).  

 



The sauropod tooth from the Valtos Formation cannot be positively identified 

beyond basal sauropod on the basis of the asymmetric broad spatulate shape 

with low SI (1.56), the remnants of serrations on the distal side of the tooth, the 

rugosity and wrinkling of the enamel on the labial and lingual sides, the two 

lateral grooves on the labial side and the occlusal pattern. 

 

Acknowledgements 

The authors would like to acknowledge the discussions with the PalAlba 

research group on sauropods from Scotland; in particular Drs J. J. Liston and S. 

L. Brusatte. Early discussions with Dr P. M. Barrett also helped to focus the 

authors’ interpretation of the tooth and its significance. Drs Díez Díaz and 

D’Emic are thanked for their work and the helpful comments and discussion on 

the draft manuscript of this paper. 

 

ALLAIN, R., AQUESBI, N., DEJAX, J., MEYER, C., MONBARON, M., 

MONTENAT, C., RICHIR, P., ROCHDY, M., RUSSELL, D. & 

TAQUET, P. 2004. "A basal sauropod dinosaur from the Early Jurassic 

of Morocco". Comptes Rendus Palevol, 3, 199–208. 

ANDREWS, J. E. & HUDSON, J. D. 1984. First Jurassic dinosaur footprint 

from Scotland. Scottish Journal of Geology, 20, 129–134. 

BANDYOPADHYAY, S., GILLETTE, D. D., RAY, S. & SENGUPTA, D. P. 

2010. "Osteology of Barapasaurus tagorei (Dinosauria: Sauropoda) 

from the Early Jurassic of India". Palaeontology, 53, 533–569. 



BARRETT, P. M. 2006. A sauropod dinosaur tooth from the Middle Jurassic of 

Skye, Scotland. Transactions of the Royal Society of Edinburgh: Earth 

Sciences, 97, 25-29. 

BARRETT, P. M.  & UPCHURCH, P. 2005. Sauropod diversity through time: 

possible macroevolutionary and paleoecological implications. In 

CURRY-ROGERS, K. A. & WILSON, J. A. (eds) Sauropod Evolution 

and Paleobiology. 125-156. University of California Press, Berkeley. 

BRUSATTE, S. L. & CLARK, N. D. L. 2015. Theropod dinosaurs from the 

Middle Jurassic (Bajocian–Bathonian) of Skye, Scotland. Scottish 

Journal of Geology, 51, 157-164. 

BRUSATTE, S. L., CHALLANDS, T. J., ROSS, D. A. & WILKINSON, M. 

2015a. Sauropod dinosaur trackways in a Middle Jurassic lagoon on 

the Isle of Skye, Scotland. Scottish Journal of Geology, 51,  

BRUSATTE, S. L., YOUNG, M. T., CHALLANDS, T. J., CLARK, N. D. L., 

FISCHER, V., FRASER, N. C., LISTON, J. J., MACFADYEN, C. J., 

ROSS, D. A., WALSH, S. & WILKINSON, M. 2015b. Ichthyosaurs 

from the Jurassic of Skye, Scotland. Scottish Journal of Geology, 51, 

43-55. 

CARPENTER, K. & TIDWELL, V. 2005. Reassessment of the Early 

Cretaceous sauropod Astrodon johnsoni Leidy 1865 

(Titanosauriformes). In: Tidwell, V. and Carpenter, K. (eds) Thunder-

Lizards: The Sauropodomorph Dinosaurs. Indian University Press, 78-

114.  

CHURE, D., BRITT, B. B., WHITLOCK, J. A. & WILSON, J. M. 2010. The 

first complete sauropod dinosaur skull from the Cretaceous of the 



Americas and the evolution of sauropod dentition. 

Naturwissenschaften. 97, 379-391. 

CLARK, N.D.L. 2001. A thyreophoran dinosaur from the early Bajocian 

(Middle Jurassic) of the Isle of Skye, Scotland. Scottish Journal of 

Geology, 37, 19–26. 

CLARK, N. D. L. & BARCO RODRIGUEZ, J. L. 1998. The first dinosaur 

trackway from the Valtos Sandstone Formation (Bathonian, Jurassic) 

of the Isle of Skye, Scotland, UK. Geogaceta, 24, 79-82. 

CLARK, N.D.L., NIMMO, F. & NICHOLAS, C.J. 1993. A new occurrence of 

Scottish plesiosaurian remains from the Isle of Skye. Scottish Journal 

of Geology, 29, 197–199. 

CLARK, N. D. L., BOYD, J. D., DIXON, R. J. & ROSS, D. A. 1995. The first 

Middle Jurassic dinosaur from Scotland: a cetiosaurid? (Sauropoda) 

from the Bathonian of the Isle of Skye. Scottish Journal of Geology, 

31, 171-176.  

CLARK, N.D.L., BOOTH, P., BOOTH, C. & ROSS, D.A. 2004. Dinosaur 

footprints from the Duntulm Formation (Bathonian, Jurassic) of the Isle 

of Skye. Scottish Journal of Geology, 40, 13–21. 

CLARK, N.D.L., ROSS, D.A. & BOOTH, P. 2005. Dinosaur tracks from the 

Kilmaluag Formation (Bathonian, Middle Jurassic) of Score Bay, Isle 

of Skye, Scotland, UK. Ichnos, 12, 93–104. 

D’EMIC, M. D. D., MANNION, P.D., UPCHURCH, P., BENSON, R. B. J., 

PANG, Q. & ZHENGWU, C. 2013. Osteology of Hubeisaurus 

allocotus (Sauropod: Titanosauriformes) from the Upper Cretaceous of 

China. PLoS ONE. 8 (8), e69375. Doi:10.1371/journal.pone.0069375. 



DÍEZ DÍAZ, V., GARCIA, G., KNOLL, F., PEREDA SUBERBIOLA, X. & 

VALENTIN, X. 2012. New cranial remains of titanosaurian sauropod 

dinosaurs from the Late Cretaceous of Fox-Amphoux-Métisson (Var, 

SE France). Proceedings of the Geologists’ Association. 123, 626-637. 

FARLOW, J. O. 1992. Sauropod tracks and trackmakers: integrating the 

ichnological and the skeletal records. Zubia, 10, 89-138. 

HE, X., WANG, C., LIU, S., ZHOU, F., LIU, T., CAI, K. & DAI, B. 1998. A 

new species of sauropod from the Early Jurassic of Gongxian Co., 

Sichuan. Acta Geologica Sichuan, 18, 2-7. 

HESSELBO, S. P. & COE, A. L. 2000. Jurassic sequences of the Hebrides 

Basin, Isle of Skye, Scotland. In: Graham, J.R. & Ryan, A. (eds) Field 

Trip Guidebook, International Sedimentologists Association Meeting, 

Dublin, 2000. University of Dublin, Dublin, p.41-58. 

HOLWERDA, F. M., POL, D. & RAUHUT, O. W. M. 2015. Using Dental 

Enamel Wrinkling to Define Sauropod Tooth Morphotypes from the 

Cañadón Asfalto Formation, Patagonia, Argentina. PLoS ONE 10, 

e0118100. doi:10.1371/journal.pone.0118100 

HUDSON, J.D. 1983. Mesozoic sedimentation and sedimentary rocks in the 

Inner Hebrides. Proceedings of the Royal Society of Edinburgh, Section 

B, 83, 47-63.  

HUDSON, J. D. & HARRIS, J. P. 1979. Sedimentology of the Great Estuarine 

Group (Middle Jurassic) of north-west Scotland. Symposium sur la 

Sedimentation de Jurassique W. Europeen. Paris, 9-10 May 1977. 

Association des Sédimentologistes Français, Paris 



LISTON, J. J. 2004. A re-examination of a Middle Jurassic sauropod limb bone 

from the Bathonian of the Isle of Skye. Scottish Journal of Geology, 

40, 119-122. 

MANNION, P. D., UPCHURCH, P., BARNES, R. N. & MATEUS, O. 2013. 

Osteology of the Late Jurassic Portuguese sauropod dinosaur Lusotitan 

atalaiensis (Macronaria) and the evolutionary history of basal 

titanosauriforms. Zoological Journal of the Linnean Society. 168, 98–

206. 

 MARSH, O.C. 1878. Principal characters of American Jurassic dinosaurs. Part 

I. American Journal of Science and Arts 16, 411–416.  

MARSHALL, P. 2005. Theropod dinosaur and other footprints from the Valtos 

Sandstone Formation (Bathonian, Middle Jurassic) of the Isle of Skye. 

Scottish Journal of Geology. 41, 97–104. 

MAHAMMED, F., LÄNG, É., MAMI, L., MEKAHLI, L., BENHAMOU, M., 

BOUTERFA, B., KACEMI, A., CHÉRIEF, S.-A., CHAOUATI, H. & 

TAQUET, P. 2005. The ‘Giant of Ksour’, a Middle Jurassic sauropod 

dinosaur from Algeria. Comptes Rendus Palevol, 4, 707–714. 

POL, D. & POWELL, J. E. 2007. Skull anatomy of Mussaurus patagonicus 

(Dinosauria: Sauropodomorpha) form the Late Triassic of Patagonia. 

Historical Biology. 19, 125-144. 

RAUHUT, O. W. M. 2003. A dentary of Patagosaurus (Sauropoda) from the 

Middle Jurassic of Patagonia. Ameghiniana, 40, 425-432. 

REES, J. & UNDERWOOD, C. J. 2005. Hybodont sharks from the Middle 

Jurassic of the Inner Hebrides, Scotland. Transactions of the Royal 

Society of Edinburgh: Earth Sciences, 96, 351-363. 



ROYO-TORRES, R., COBOS, A., LUQUE, L., ABERASTURI, A., ESPILEZ, 

E., FIERRO, I., GONZALEZ, A., MAMPEL, L. & ALCALA, L. 2009. 

High European sauropod dinosaur diversity during Jurassic-Cretaceous 

transition in Riodeva (Teruel, Spain). Palaeontology, 52, 1009-1027. 

RUSSELL, D. A. & ZHENG, Z. 1993. A large mamenchisaurid from the 

Junggar Basin, Xinjiang, People's Republic of China. Canadian 

Journal of Earth Sciences, 30, 2082-2095. 

STEEL, R. 1970. Saurischia. In Kühn, O. (ed). Handbuch der 

Paläoherpetologie. Gustav Fischer Verlag. 87pp. 

TSCHOPP, E., MATEUS, O. & BENSON, R. B. J. 2015. A specimen-level 

phylogenetic analysis and taxonomic revision of Diplodocidae 

(Dinosauria, Sauropoda). PeerJ 3:e857; DOI 10.7717/peerj.857 

UPCHURCH, P. 1995. The evolutionary history of sauropod dinosaurs. 

Philosophical Transactions of the Royal Society of London. B, 349, 

365-390. 

UPCHURCH, P. 1998. The phylogenetic relationships of sauropod dinosaurs. 

Zoological Journal of the Linnean Society. 124, 43-103. 

UPCHURCH, P. & BARRETT, P. M. 2000. The evolution of sauropod feeding 

mechanisms. In SUES, H.-D. (ed) The Evolution of Herbivory in 

Terrestrial Vertebrates: Perspectives from the Fossil Record. 79-122, 

Cambridge University Press, Cambridge. 

UPCHURCH, P., BARRETT, P. M. & DODSON, P. 2004. Sauropoda. . In: 

Weishampel, D. B., Dodson, P. and Osmólska, H. (eds) The 

Dinosauria. University of California Press, 259-322. 



UPCHURCH, P. & MARTIN, J. 2002. The Rutland Cetiosaurus: the anatomy 

and relationships of a Middle Jurassic British sauropod dinosaur. 

Palaeontology. 45, 1049-1074 

UPCHURCH, P. & MARTIN, J. 2003. The anatomy and taxonomy of 

Cetiosaurus (Saurischia, Sauropoda) from the Middle Jurassic of 

England. Journal of Vertebrate Paleontology. 23, 208-231. 

WILLS, S., BARRETT, P.M. & WALKER, A. 2014. New dinosaur and 

crocodylomorph material from the Middle Jurassic (Bathonian) 

Kilmaluag Formation, Skye, Scotland. Scottish Journal of Geology. 50, 

183–190. 

WILSON, J. A. 2002. Sauropod dinosaur phylogeny: critique and cladistic 

analysis. Zoological Journal of the Linnean Society, 136, 217–76. 

WILSON, J. A. & SERENO, P. C. 1998. Early evolution and higher-level 

phylogeny of sauropod dinosaurs. Society of Vertebrate Paleontology 

Memoir 5, Journal of Vertebrate Paleontology. 18, 1-68. 

YOUNG, C. 1939. On a new Sauropoda, with notes on other fragmentary 

reptiles from Szechuan. Bulletin of the Geological Society of China, 19, 

279-315. 

ZHENG , Z. 1996. Cranial Anatomy of Shunosaurus and Camarasaurus 

(Dinosauria: Sauropoda) and the phylogeny of the Sauropoda. PhD 

Dissertation, Texas Tech University, 208 pp. 

 



Figure 1. Thicknesses and broad environmental conditions of the formations 

from the Bathonian, Middle Jurassic of Trotternish, Isle of Skye, based on 

Hesselbo & Coe (2000) with associated dinosaur remains (Clark et al. 1995, 

2004, 2005, Brusatte & Clark 2015, Brusatte et al. 2015a). 

 

 

<online> Figure 2. a. Isolated ?sauropod footprint cast from the Valtos 

Formation at Port Earlish (NG 520630) (scale  = 10cm); b. digital elevation map 

(DEM) of the footprint produced using Agisoft Photoscan. The green indicates a 

shallow depression with some raised (blue) areas due to being a cast (yellow 



and red are deeper impressions or close to the edge of the boulder in the bottom 

right). Individual digit impressions are not clearly visible as is common with 

sauropod footprints; c. DEM at 34% opacity overlying footprint image. < > = 

dip direction on circum-footprint ridge (cfr) which appears as a groove in the 

cast, the arcuate digit impression (D) is a ridge in this instance. 



 



 

<printed> Figure 2. a. Isolated ?sauropod footprint cast from the Valtos 

Formation at Port Earlish (NG 520630) (scale  = 10cm); b. digital elevation map 

(DEM) of the footprint produced using Agisoft Photoscan with interpretative 

overlay (see also the supplementary object files to view in 3D). The grey 



shading (green in online article) indicates a shallow depression compared with 

the darker grey raised areas (blue in online article; the inverse of the natural 

mould as the footprint is a cast). The lighter shades are at the bottom right of the 

image (yellow and red in online article), indicating the edge of the boulder. 

Individual digit impressions are not clearly visible as is common with sauropod 

footprints; c. Image at 34% opacity with overlying footprint interpretation. < > 

denotes dip direction on circum-footprint ridge (cfr) which appears as a groove 

in the cast, the arcuate digit impression (D) is a ridge in this instance. 

 

Figure 3. Isolated sauropod tooth from the Valtos Formation, Isle of Skye 

(SM.1977.2007.1) with associated diagrammatic representations showing 

wrinkling on enamel, wear on tooth (thick black areas) and the midline ridge 

(dashed line) viewed in: a. labial view (of = overlap facet); b. lingual view; c. 

top of crown view; d. distal view; and e. mesial view (scale = 10mm); lab = 

labial side; lin = lingual side. 



 

Figure 4. Distal view of Skye tooth (SM.1977.2007.1) showing: a. distal view of 

tooth and; b. enlargement of area marked in ‘a’ showing worn bases of 

serrations (scale = 10mm). 





 

Figure 5. Comparisons of lingual views of: a. the Skye tooth (SM.1977.2007.1); 

b. ‘Cetiosaurus’ sp. from the Bathonian of Enslow Bridge, Oxfordshire 

(OUMNH J.13597); ‘Cetiosaurus’ sp. from the Bathonian of Chipping Norton, 

Oxfordshire (OUMNH J.29843) (scale = 10mm); vr = vertical ridge. 



 


