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Introduction (Figures 1 and 2). The new fossils provide the first evidence, to our
knowledge, of snake predation on hatchling dinosaurs and a rare
Snakes are limbless reptiles that first appeared in the fosgikample of non-dinosaurian predation on dinosaurs [8,9]. Below
record in the middle of the Cretaceous, approximately 98 millionwe describe this new snake and its association with a sauropod egg
years ago [1]. Most species of living snakes are macrostomatar@tch, resolve its phylogenetic relationships to other early snakes,
which consume large prey items using a specialized gape achievadd explore its implications for the evolution of wide-gape feeding
via a posteriorly displaced jaw joint, increased cranial kinesis, anil snakes and predation risks on sauropod dinosaurs.
an elongated skull and lower jaws. The evolution of large-gape
feeding in macrostomatans has remained controversial owing tResults and Discussion
the scarcity of Cretaceous snake specimens preserving cranial and .
postcranial remains. Phylogenetic interpretation of these earlyystematic Paleontology
snake fossils as either basal to all living snakes or to its subgroupSquamata Oppel 1811
Macrostomata has polarized views on snake origins, interrelation- Serpentes Linnaeus 1758
ships, and ancestral habitat [2—6]. Alethinophidia Nopcsa 1923
Here we describe an articulated snake fossil from uppermost Madtsoiidae Hoffstetter 1961
Cretaceous horizons of Indo-Pakistan that is among the first such
known from the subcontinent prior to the Miocene [7]. The new Sanajeh gen. nov.
snake is preserved in an extraordinary setting—within a sauropod urn:lsid:zoobank.org:act:ABO9F42A-6E4E-4F96-8B32-60D4B9-
dinosaur nesting ground in association with eggs and a hatchlinGA6FD6
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anterior

Figure 2. Fossil snake preserved within a sauropod dinosaur nesting ground. Interpretive map of blocks shown in Figure 1.
doi:10.1371/journal.pbio.1000322.g002

entombing sediments [19]. The high porosity of the eggs at Dholi Multiple lines of evidence suggest that the snake-dinosaur
Dungri suggests that they were incubated in a nest covered by @ssociation preserved at Dholi Dungri was the result of
layer of either vegetation or loose sediment [20]. The skull ofpreservation of organisms “caught in the act” rather than a
Sangjeh rests atop a coil of the vertebral column, which wrapspostmortem accumulation of independently transported elements.
around three sides of a crushed egg (Figures 1 and 2). The twiirst, the pose of the snake with its skull resting atop a coil
other eggs are uncrushed and unhatched, and we infer that thencircling a crushed egg is not likely to have resulted from the
crushed egg encircled by the snake was exited by the sauropdhnsport of two unassociated remains. Second, the high degree of
hatchling found adjacent to it. articulation of the snake, hatchling, and crushed egg, as well as the
The sauropod hatchling is represented by a portion of the left sidexcellent preservation of delicate cranial elements and intact,
of the anterior thorax, a partial shoulder girdle, and a partial relatively undeformed eggs rule out substantial transport and are
forelimb preserved in anatomical articulation (Figure 5). Theindicative of relatively rapid and deep burial. Third, our
hatchling bones are not completely ossified, but they can bsedimentological analysis indicates that the site was located
confidently attributed to a sauropod dinosaur on the basis of theadjacent to a paleotopographic high that could have been the
presence of a relatively large acromial region on the proximakource of rapid sedimentation pulses as a result of storm-induced
scapula and a straight-shafted humerus [21]. The hatchling almogtebris flows (see Text S2). Fourth, at least three individual snake
certainly is a titanosaur because no other sauropod lineage has bespecimens were found associated with sauropod eggs, suggesting
recovered from uppermost Cretaceous sediments in Indo-Pakistaactive habitation of nests rather than postmortem transport.
or elsewhere [22]. The Dholi Dungri specimen is only the second The three associations Gfnajer bones andMegaloolithus €9gs
definitive association between sauropod bones and eggs [23].  found over a 25-rharea, together with the sedimentological and
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Figure 3. Skull of S. /indicus, n. gen. n. sp. (A) Photograph of block GSI/GC/2903 showing the position of preserved cranial elements, which rest in
near anatomical articulation upon a chain of vertebrae (anterior towards top). The braincase was removed from the block prior to final preparation,
but its original position (gray tone) can be seen in Figure 1. (B-E) Half-tone drawings of the braincase in (B) dorsal; (C) ventral; (D) left lateral; and (E)
right lateral views. aac, Atlas-axis complex; ap, accessory process of the crista interfenestralis; ci, crista interfenestralis; ct, crista tuberalis; f, frontal; fo,
fenestra ovalis; jr, juxtastapedial recess; I, left; mn, mandible; mx, maxilla; oc, occipital condyle; oto, otooccipital, pa, parietal; pal, palatine; pbp,
parabasisphenoid processes; pbs, parabasisphenoid; pr, prootic; pvc, posterior vidian canal; r, right; rst, recessus scalae tympani; sc, sagittal crest; so,
supraoccipital; st, supratemporal; v-vii, openings for cranial nerves. Scale bars equal 2 cm.

doi:10.1371/journal.pbio.1000322.g003

taphonomic profile of the site, suggest “ethofossil” preservation-Phylogenetic Relationships of Sanajeh indicus

i.e., a record of typical behavior rather than of aberrant behavior A phylogenetic analysis of 116 characters in 23 fossil and recent
or a fatal mistake [24]. We infer thalangjer actively frequented snake taxa resolve$ indicus as the sister taxon to the late
sauropod nesting environments and predated upon sauropogenozoic Australian snakd$onamb: and Yurlungsur (Figure 6).
hatchlings. It is unlikely thaangjeh consumed large, intact, rigid The latter have been referred to as madtsoiids [15,16], and we
sauropod eggs (16 cm diameter, 2,145-goiume), which greatly apply this name to the clade unitingunajeh, Wonambi, and
exceed its gape, because it lacks the cranial and vertebral,iunggur but note that additional phylogenetic investigation is
adaptations for consumption of large eggs present in oophagoufeeded to resolve whether this clade includes the giant,
macrostomatans [25,26]. However, it is possible tSatajeh fragmentary South American, African, and Malagasy species that
consumed contents of the sauropod eggs in a fashion resemblingiginally formed the basis for the group (eMadtsoia bai and M.

the non-macrostomatan snakevocemus bicolor, which is KnOwn to  madagascariensis), or the numerous Cretaceous and Paleogene taxa
break eggs of the Olive Ridley sea turtlepidochelys olivacea) by  that have subsequently been assigned to it based on vertebral
constriction and then ingest shell and contents with minimal lossnorphology [31,32]. Lengthy ghost lineages preceded the
[27]. In addition, L. bicolor is known to consume both eggs and appearance ofWonambi and Yurlunggur in the fossil record,
hatchlings of the lizard€enosaura and fguana [28,29] and has a  consistent with their hypothesized early origin on Gondwana
relatively flexible prey restraint repertoire [30]. Given the presencg33]. Morphology of the braincase and mandibular suspensorium
of theropod dinosaur eggs and smaller reptile eggs at the sitesolve the madtsoiidSanajer, Yurlunggur, and Wonambi as
(unpublished data), it is possible that a broad range of prey itemshylogenetically intermediate between narrow-gaped anilioids
supported a nest-plundering feeding strategysSfardicus. and wide-gaped macrostomatans. Our analysis does not support
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Figure 4. Precloacal vertebrae of S. /ndicus, n. gen. n. sp. Half-
tone drawing of the four articulated vertebrae at the base of the block
GSI/GC/2903. fos, fossa; ns, neural spine; poz, postzygapophysis; prz,
prezygapophysis; ri, rib; zs, zygosphene. Scale bar equals 2 cm.
doi:10.1371/journal.pbio.1000322.g004

the proposition that the Australian madtsoiid$onambi and
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the shortest trees for these alternative arrangements each require
21 additional evolutionary steps (Figure S12; see Text S6). We
found only weak support for the monophyly of Anilioidea, which

is not supported by molecular studies [35]. We found relatively
strong support, in contrast, for a derived position for the limbed,
marine pachyophiids, whose position is uncertain in other
analyses [2-6].

Evolution of Gape and Feeding in Early Snakes

Our phylogenetic analysis has important implications for the
evolution of feeding in snakes (Figure 6). Basal snakes, which
include scolecophidians and anilioids (uropeltinggymochilus,
Cylindrophis, Anilius), possess a narrow oral gape and limited kinesis
of the palatal bones. Their prey items are generally restricted to
ant and termite larvae (scolecophidians) or annelids and small-
bodied, often elongate limbless vertebrates such as amphisbaenians
and caecilians (anilioids). This feeding ecology has been hypoth-
esized to represent the plesiomorphic condition for snakes [36].
Conversely, derived macrostomatan snakes (boids, pythonids,
caenophidians) evolved a specialized wide oral gape that allows
them to consume a variety of relatively large-bodied prey items.
Osteological specializations facilitating wide gape feeding in
macrostomatans include posterior displacement of the jaw joint
via an elongate, free-ending posterior process of the supratemporal
bone, elongation of the lower jaws, and increased mobility of the
tooth-bearing bones of the upper and lower jaws [36].

The evolutionary transition from narrow-gape feeding to wide-
gape macrostomy has remained controversial owing to disagree-
ment about the interrelationships of snakes and paucity of well-
preserved fossils and ecological data for basal and early appearing

Yurlunggur are closely related to the South American snakessnake taxa.Sangjeh possesses cranial characters that, combined
Dinilysia and Ngjash, which are here resolved as basal snakes [34]with its depositional context and ecological associations, shed

Although previous phylogenetic studies placgaunggur and

light on this transition (Figure 6). The short supratemporal and

Wonambi as either basal snakes or derived macrostomatans [6,16ipferred broad, short quadrate indicate a narrow oral gape

Figure 5. Titanosaur sauropod hatchling and egg. (A) Photograph of block GSI/GC/2904, showing elements of the anterior thorax and forelimb
of the hatchling. The images at right are radial (B) and tangential (C) sections through an eggshell fragment removed from titanosaur egg 3 (from
block GSI/GC/2905). External is towards the top in (B). hu, Humerus; il, incremental lines; n, node; pc, pore canal; ra, radius; ri, rib; sc, scapula; su, shell

unit. Scale bar equals 2 cm for (A) and 500 mm for (B and C).
doi:10.1371/journal.pbio.1000322.g005
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Figure S4 ‘‘Gandhinagar’® block (GSI/GC/2906). This right; n, number of trees; TL, treelength; CI, consistency index;

block preserves fragments of the crushédaloolithus egg and a  RI, retention index; RC, rescaled consistency index; A, Amphis-

chain of Sangjeh vertebrae connecting the series on blocks GSI/ baenia; V, Varanoidea.

GC/2901 and GSI/GC/2902. This image shows the underside of Found at: doi:10.1371/journal.pbio.1000322.s011 (0.23 MB TIF)

the block shown in Figure S3. Scale equals 5 cm. . . .

Found at: doi:10.1371/journal.pbio.1000322.5004 (2.84 MB TiF) Figare $12 Constraint trees. Top, basal positions of
Wonambi, Yurlungsur, Dimilysia, and Pachyophiidae were fixed at

Figure S5 Stratigraphic column for Dholi Dungri. base of tree (but with no specified relationship to one another);

Section base is at 297.758 N, 73u 22.548 E; terminus is at  bottom, a sister-taxon relationship betweBfnrambi and Boinae

231 07.818N, 73u 22.548E. All unit contacts, with the exception was fixed. Constrained taxa are indicated with arrows. Dashed

of the boulder lag and Precambrian basement, are gradationalines in top cladogram indicate unresolved nodes in strict

Lateral variability not reflected in this transect. Drafted by SEP. consensus of five trees rooted by Amphisbaenia. Tree statistics

Found at: doi:10.1371/journal.pbio.1000322.s005 (0.38 MB TIF) are shown in boxes at lower right; abbreviations as in Figure S11,

Figure S6 Stratieraphic and logic examples of except: d, pa_rsimony d_ebt under_topological constraints.
L oo b o Dﬁff;’ifa)c i, Set(],"t‘i’on Found at: doi:10.1371/journal.pbio.1000322.5012 (0.36 MB TIF)
nearSangjeh discovery site. Cobble lag at base of photo represents allext S1 History of the discovery.

ephemeral Maastrichtian drainage (see Figure S5). Resistant bedéund at: doi:10.1371/journal.pbio.1000322.s013 (0.03 MB
top of slope is in silcrete interval near top of section. (B) Base @OC)

section, daboveI Protergzoicdba.sEment.I Carbongte- Iand ?(ilzic$ext $2 Geological setting

cemented, poorly sorted sand with angular quartzite clasts. (C- ) : . .

Fossil-bearing interval. (C) Carbonate- and silica-cemented, poorl cgu(r;)d at: doi:10.1371/journal.pbio.1000322.5014 (0.03 MB
sorted sand with subrounded quartzite and vein-quartz clasts. (

cross-section showing bone fragment (top center of image). (E) NéBext S3 Body size estimate for S. indicus.

top of section. Pedogenic fabric characteristic of nodular calich&ound at: doi:10.1371/journal.pbio.1000322.s015 (0.02 MB
interval (see Figure S5). (F) Silcrete interval. Discontinuous, resistdD©OC)

vein; are composed of silica ce.ments..The Lqmeta Formgtion Fext S4 Additional anatomical description.

Dholi Dungri has been extensively diagenetically modified by, 4" 4t §0i-10.1371/journal.pbio.1000322.5016 (0.06 MB
silcrete and calcrete pedogenesis, but there is evidence for episo )

sedimentation near a paleotopographic bedrock high. It is possible

that this sedimentation resulted in the preservation of the snake-ne®ext 85 Ootaxonomic affinities of eggs at Dholi Dungri.
association. Rupee coins in (B, C, and F) are 2.5 cm in diameter.Found at: doi:10.1371/journal.pbio.1000322.s017 (0.03 MB
Found at: doi:10.1371/journal.pbio.1000322.s006 (4.75 MB TIF) DOC)

Figure S7 Body length estimate for S. indicus. An Text S6 Phylogenetic analysis.

estimated skull length of 95 mm indicates a total body lengthFound at: doi:10.1371/journal.pbio.1000322.s018 (0.15 MB
(TBL) of 3.46 m. DOC)

Found at: doi:10.1371/journal.pbio.1000322.s007 (0.19 MB TIF)

Figure S8 Braincase and skull roof S. indicus. Photo-
graphs in right lateral (A), left lateral (B), dorsal (C), and ventral (Dyhis study was carried out under a Joint Collaborative Programme
views. Scale equals 5 cm. through a Memorandum of Understanding involving the Geological

Found at: doi:10.1371/journal.pbio.1000322.s008 (2.76 MB TIF) Survey of India (Government of India, Ministry of Mines) and the
University of Michigan Museum of Palaeontology. We are grateful to the

Figure S9 Articulated vertebrae of S. indicus. Photo-  Director General of the GSI, Deputy Directors General Seva Das and K.S.
graphs of vertebrae on block GSI/GC/2902 (A) and block GSI/ Misra, and Director K.K.K. Nair. The fossil specimen was prepared by W.
GC/2903 (B) in dorsal view. Scale equals 2 cm for both images.Sanders. We thank B. Miljour for her skilled execution of the figures. D.

Found at: doi:10.1371/journal.pbio.1000322.s009 (4.44 MB TIF) Fisher and S. Beld provided assistance with histological sections, and C.
Strayhorn and T. lkejiri assisted with imaging the sections. J. Bloch, P.

Figure S10 Megaloolithus eggshell histology. Thin-sec-  Gingerich, P. Sereno, and G. Wilson provided useful comments on an
tions of uncrushed (A) and crushed (B) eggshell from blocks GS#Harlier version of this paper. We thank R.S. Yadao, R. Rathore, S.
GC/2906 and GSI/GC/2905, respectively. Scale equals 1 mm. Rathore, and M. Wilson for their contributions to field work in 2005 and

Found at: doi:10.1371/journal.pbio.1000322.5010 (6.69 MB TIF) 2007. For access to comparative materials, we thank K. de Queiroz and G.
Zug (USNM), K. Seymour (ROM), D. Gower, J. McCarthy, and P. Barrett

Figure S11 Consensus of the single most parsimonious (NHM), G. Schneider (UMMZ), C. Bell (TMM), and P. Holroyd (UCMP).
trees derived from analyses employing Amphisbaenia

and Varanoidea as outgroups. Topologies were identical Author Contributions

e)‘(C‘ep‘t for the position Ol\aj_as/z_ relative to Scolecophidia and The author(s) have made the following declarations about their
Dinmilysiae. Numbers at nodes indicate decay values greater than 1,,ninutions: Conceived and designed the experiments: JAW DMM
where decay indices differ between analyses, both are reportegkp jjH. performed the experiments: JAW DMM SEP JJH. Analyzed the
(separated by a “/”). Trees rooted with Amphisbaenia havedata: JAW DMM SEP JJH. Contributed reagents/materials/analysis tools:
stronger support at basal nodes. Tree statistics are shown at lowa&kw DMM SEP JJH. Wrote the paper: JAW DMM SEP JJH.

Acknowledgments

References

1. Gardner JD, Cifelli RL (1999) A primitive snake from the Cretaceous of Utah. 3. Tchernov E, Rieppel O, Zaher H, Polcyn MJ, Jacobs LL (2000) A fossil snake
Sp Pap Palaeont 60: 87-100. with limbs. Science 287: 2010-2012.

2. Caldwell MW, Lee MSY (1997) A snake with legs from the marine Cretaceous of 4. Apestegia S, Zaher HA (2006) Cretaceous terrestrial snake with robust
the Middle East. Nature 386: 705-709. hindlimbs and a sacrum. Nature 440: 1037-1040.

@ PLoS Biology | www.plosbiology.org 9 March 2010 | Volume 8 | Issue 3 | e1000322



10.
11.
12.

13.

14.

15.
16.

17.
18.

19.

20.

21.

22.
23.
24.
25.

26.

@ PLoS Biology | www.plosbiology.org

. Zaher H, Rieppel O (1999) The phylogenetic relationshipsPafyriachis

Lee MSY, Scanlon JD (2002) Snake phylogeny based on osteology, soft anatordy.
and ecology. Biol Rev 77: 333-401.

28.
problematicus, and the evolution of limblessness in snakes (Lepidosauria,
Squamata). C R Acad Sci Paris, Sci Terre Plan 329: 831-837. 29

. Head JJ (2005) Snakes of the Siwalik Group (Miocene of Pakistan): systematicé

and relationship to environmental change. Palaeontol Electronica 8: 1-33. 30,

. Hu Y, Meng J, Wang Y, Li C (2005) Large Mesozoic mammals fed on young

dinosaurs. Nature 433: 149-152.

. Farlow JO, Holtz TR, Jr. (2002) The fossil record of predation in dinosaurs. gq

Paleontol Soc Pap 8: 251-266.

Keller G, Sahni A, Bajpai S (2009) Deccan volcanism, the KT mass extinction32
and dinosaurs. J Biosci 34: 709-728. ’
Mohabey DM, Udhoji SG, Verma KK (1993) Palaeontological and sedimen- 3
tological observations on non-marine Lameta Formation (Upper Cretaceous) o? ’
Maharashtra, India: their palaeoecological and palaeoenvironmental signifi-
cance. Palaeogeogr Palaeoclimatol Palaeoecol 105: 83-94. 34.
Jain SL (1989) Recent dinosaur discoveries in India, including eggshells, nests
and coprolites. Gillette D, Lockley M, eds. Dinosaur tracks and traces. News>-
York: Cambridge University Press. pp 99-108.

Sahni A, Tandon SK, Jolly A, Bajpai S, Sood A, et al. (1989) Upper Cretaceous
dinosaur eggs and nesting sites from the Deccan volcano-sedimentary provin
of peninsular India. Gillette D, Lockley M, eds. Dinosaur tracks and traces. New
York: Cambridge University Press. pp 204-226. 37.
Mohabey DM (1987) Juvenile sauropod dinosaur from Upper Cretaceous
Lameta Formation of Panchmahals District, Gujarat, India. J Geol Soc India 30:
210-216. 38.
Scanlon JD (2005) Cranial morphology of the Plio-Pleistocene giant madtsoiid
snakelWonambi naracoortensis. Acta Palaeontol Polonica 50: 139-180.

Scanlon JD (2006) Skull of the large non-macrostomatan sfiakegeur from

the Australian Oligo-Miocene. Nature 439: 839-842.

Rieppel O (1993) Patterns of diversity in the reptilian skull. Hanken J, Hall BK,
eds. The skull, volume 2: patterns of structural and systematic diversity. Chicago:
University of Chicago Press. pp 344-390.

Frazzetta TH (1966) Studies on the morphology and function of the skull in the4q.
Boidae (Serpentes). Part Il. Morphology and function of the jaw apparatus in
Python sebae and Python molurus. J Morphol 118: 217-296.

Mohabey DM (1998) Systematics of Indian Upper Cretaceous dinosaur andy
chelonian eggshells. J Vertebr Paleontol 18: 348-362.

Jackson FD, Varricchio DJ, Jackson RA, Vila B, Chiappe L (2008) Comparisory,
of water vapor conductance in a titanosaur egg from the Upper Cretaceous of
Argentina and allegaloolithus siruguei €gg from Spain. Paleobiol 34: 229-246.
Wilson JA, Sereno PC (1998) Early evolution and higher-level phylogeny 0113
sauropod dinosaurs. Soc Vertebr Paleontol Mem 5: 1-68. ’
Wilson JA, Upchurch P (2003) A revisionTéfunosaurus Lydekker (Dinosauria -
Sauropoda), the first dinosaur genus with a ‘Gondwanan’ distribution. J Sys
Palaeont 1: 125-160.

Chiappe LM, Coria RA, Dingus L, Jackson FD, Chinsamy A, et al. (1998)
Sauropod dinosaur embryos from the Late Cretaceous of Patagonia. Nature
396: 258-261. 45
Greene HW (1999) Natural history and behavioral homology. Wiley C, ed.
Homology, Novartis Foundation Symposium 222. New York: John Wiley & 46-
Sons. pp 173-188.

Gartner GEA, Greene HW (2008) Adaptation in the African egg-eating snake: a#7-
comparative approach to a classic study in evolutionary functional morphology.

J Zool 275: 368-374.

Masamitsu O, Gans C (1952) Adaptations for egg eating in the Stiake
climacophora (Boie). Am Mus Novitates 1571: 1-16.

39.

4,

48.

10

New Cretaceous Snake from India

Mora JM, Robinson DC (1984) Predation of sea turtle efgs/dcielys) by the
snakeLoxocemus bicolor Cope. Rev Biol Tropical 32: 161-162.

Mora JM (1987) Predation Wysxocemus bicolor on the eggs ofenosaura similis and

Iguana iguana. J Herpetol 21: 334-335.

Mora JM (1991) Loxocemus bicolor (burrowing python). Feeding behavior.
Herpetol Rev 22: 61.

Mehta RS, Burghardt GM (2008) Contextual flexibility: reassessing the effects of
prey size and status on prey restraint behaviour of macrostomate snakes. Ethol
114: 133-145.

Scanlon JD (1993) Madtsoiid snakes from the Eocene Tingamarra faunas of
eastern Queensland. Kaupia 3: 3-8.

Folie A, Codrea V (2005) New lissamphibians and squamates from the
Maastrichtian of Haég Basin, Romania. Acta Palaeontol Polonica 50: 57-71.
Scanlon JD, Lee MSY (2000) The Pleistocene serpéntmbi and the early
evolution of snakes. Nature 403: 416-420.

Caldwell MW, Calvo JO (2008) Details of a new skull and articulated cervical
column ofDinilysia patagonica Woodward, 1901. J Vertebr Paleontol 28: 349-362.
Gower DJ, Vidal N, Spinks JN, McCarthy CJ (2005) The phylogenetic position
of Anomochilidae (Reptilia: Serpentes): first evidence from DNA sequences.
J Zool Syst Ev Res 43: 315-320.

&6. Cundall D, Greene HW (2000) Feeding in snakes. Schwenk K, ed. Feeding. San

Diego: Academic Press. pp 293-333.

Hedges SB (2008) At the lower size limit in snakes: two new species of
threadsnakes (Squamata: Leptotyphlopiddeswiyphiops) from the Lesser
Antilles. Zootaxa 1841: 1-30.

Gunga H-C, Suthau T, Bellman A, Stoinski S, Friedrich A, et al. (2008) A new
body mass estimation aBrachiosaurus brancai Janensch, 1914 mounted and
exhibited at the Museum of Natural History (Berlin, Germany). Fossil Record
11: 33-38.

Wilson JA, D’Emic MD, Curry Rogers K, Mohabey DM, Sen S (2009)
Reassessment of the sauropod dino§aiibsaurus (= Antarctosaurus) septentrionalis

from the Upper Cretaceous of India. Contr Mus Paleontol Univ Michigan 32:
17-40.

Sander PM, Klein N, Buffetaut E, Cuny G, Suteethorn V, et al. (2004) Adaptive
radiation in sauropod dinosaurs: bone histology indicates rapid evolution of giant
body size through acceleration. Organisms Diversity Evol 4: 165-173.

Curry KA (1999) Ontogenetic histology @fatosaurus (Dinosauria: Sauropoda):
new insights on growth rates and longevity. J Vertebr Paleontol 19: 654-665.
Sander PM, Peitz C, Jackson FD, Chiappe LM (2008) Upper Cretaceous
titanosaur nesting sites and their implications for sauropod dinosaur reproduc-
tive biology. Palaeontographica A 284: 69-107.

D’Emic MD, Wilson JA, Chatterjee S (2009) A definitive titanosaur (Dinosauria:
Sauropoda) osteoderm from the Upper Cretaceous of India and the titanosaur
osteoderm record. J Vertebr Paleontol 29: 165-177.

Coria RA, Chiappe LM (2007) Embryonic skin from Late Cretaceous sauropods
(Dinosauria) from Auca Mahuevo, Patagonia, Argentina. J Paleontol 81:
1528-1532.

. Shine R (1991) Why do larger snakes eat larger prey items? Funct Ecol 5:

493-502.

Conrad JL (2008) Phylogeny and systematics of Squamata (Reptilia) based on
morphology. Bull Am Mus Nat Hist 310: 1-182.

Rage J-C, Bajpai S, Thewissen JGM, Tiwari BN (2003) Early Eocene snakes
from Kutch, Western India, with a review of the Palaeophiidae. Geodiversitas
25: 695-716.

Gamez RO, B&z AM, Rougier GW (2008) An anilioid snake from the Upper
Cretaceous of northern Patagonia. Cret Res 29: 481-488.

March 2010 | Volume 8 | Issue 3 | €1000322



