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Abstract

A presumably mostly quadrupedal ankylopollexian iguanodontian, Bayannurosaurus
perfectus gen. et sp. nov., is reported here, and is represented by an excellently
well-preserved skeleton from the Lower Cretaceous Bayingebi Formation of Inner
Mongolia, China. The diagnosis of the taxon includes several autapomorphies,
notably a dorsally directed, strap-like posterodorsal process of the jugal and a
horizontally oriented preacetabular process of the ilium. The nearly complete caudal
series retains eight posterior-most caudals with procoelous, trapezoidal centra in
dorsal view, and the last three caudals are fully fused. The discovery of B. perfectus
opens a critical new window on the early evolution and intercontinental dispersal of
Iguanodontia. The skeleton displays a transitional morphology between
non-hadrosauriform ankylopollexians and Hadrosauriformes. A phylogenetic analysis
indicates that Bayannurosaurus is positioned higher on the tree than Hypselospinus,
but below Ouranosaurus just outside of Hadrosauriformes. The tree topology of
Iguanodontia with temporal and spatial constraints reveals a possible biogeographic
scenario supported by the statistical dispersal-vicariance analysis: around the J/K
boundary, non-hadrosauriform ankylopollexians experienced multiple dispersal events
from Europe to Asia, accompanying the coeval fall of the global sea level.

Keywords: non-hadrosauriform ankylopollexian, Lower Cretaceous, Bayingebi

Formation, Inner Mongolia, intercontinental dispersal



1. Introduction

Iguanodontia is among the first-discovered dinosaurian groups in the world [1,2].
Due to the presence of copious, globally distributed remains that extend from the
Middle Jurassic to the latest Cretaceous, the group has become one of the best studied
ornithischian clades, particularly concerning its taxonomical diversity, ontogeny,
geographic dispersal, and social behavior [3-7]. Ankylopollexia is a relatively derived
iguanodontian subgroup containing animals of large body size (e.g. Iguanodon with
an estimated body length of 10 m). Members of this clade display a suite of highly
modified features for more efficient herbivory and locomotion [8,9]. These features
presumably enabled the evolutionary success of the lineage during the Late
Cretaceous, when the well documented hadrosauroids flourished in Asia and North
America [10]. Recent discoveries and reviews have enhanced knowledge of the early
evolution of Ankylopollexia in Europe and North America [11,12]. However,
comparable material in Asia, notably that of non-hadrosauriform ankylopollexians, is
scarce and fragmentary. This hinders attempts to comprehensively elucidate the
evolutionary history and related issues of the global iguanodontians.

During the summer of 2013, the Long Hao Institute of Geology and Paleontology,
together with the Institute of \ertebrate Paleontology and Paleoanthropology,
conducted a joint paleontological expedition at the Chulumiao locality, Urad Rear
Banner, Bayannur, western Inner Mongolia, China. As a result of sustained
excavations, the expedition collected an excellently well-preserved iguanodontian

skeleton (~9 m) from the upper half of the Lower Cretaceous Bayingebi Formation



(Fig. 1). Here we name and briefly describe a new non-hadrosauriform iguanodontian
on the basis of this exquisite specimen, infer the gait of the taxon by means of
comparisons of long bone measurements among ornithopods, and discuss the
phylogenetic interrelationships among non-hadrosaurid iguanodontians. © The
discovery of this taxon is also very helpful in shedding light on the process of

intercontinental dispersal of Iguanodontia around the Jurassic—Cretaceous boundary.

2. Systematic palaeontology

Ornithischia Seeley, 1887

Ornithopoda Marsh, 1881

Iguanodontia Dollo, 1888 sensu Sereno, 1998

Ankylopollexia Sereno, 1986 sensu Sereno, 1998

Bayannurosaurus perfectus gen. et sp. nov.
2.1. Etymology

‘Bayannur’, the name of the general geographic area where the fossil was
retrieved; ‘saurus’, based on the Greek word ‘sauros’ for lizard. ‘perfectus’, in
reference to the perfect preservation of the skeleton designated as the holotypic
specimen.
2.2. Holotype

IMMNH PV00001 (housed at the Inner Mongolia Museum of Natural History,
Hohhot, Inner Mongolia), a nearly complete, semi-articulated skeleton, including the

entire caudal series.



2.3. Locality and horizon

Chulumiao, ~7 km north of Chaogewenduer Town, Urad Rear Banner, Bayannur,
Inner Mongolia (Fig. 1b); middle part of the upper half of the Bayingebi Formation
(Fig. 1c); Early Cretaceous (early Aptian) [13,14].
2.4. Diagnosis

Large non-hadrosauriform iguanodontian (~9 m long in presumable adults) with
the following unique combination of features (*probable autopomorphies): denticulate
anteromedial premaxillary oral margin with a shallow peripheral groove; occlusal
margin of the premaxilla strongly ventrally offset; small, semicircular depression of
the maxilla (indicative of the antorbital fossa), located a short distance from the
maxillary ventral margin; markedly bifurcated anterior maxilla with an elevated
anterodorsal process; elongate jugal contact surface of the maxilla entirely separated
from the thickened ascending process; jugal bearing a relatively robust, slightly
anteriorly curved postorbital process and a dorsally directed, strap-like posterodorsal
process™; posterior neck of the jugal slightly dorsoventrally deeper than the anterior
neck; supraoccipital excluded from the foramen magnum; posteriorly inclined
coronoid process with a finger-shaped, anteroposteriorly narrow apex; tooth crowns
with multiple weak mesiodistal wrinkles; labial surface of the maxillary crown with a
prominent primary ridge and 1-2 parallel accessory ridges; each alveolus of the
middle dentary holding one replacement tooth and one functional tooth; each dentary
crown with a distally offset, weakly developed primary ridge; average height/width

ratio of ~1.85 for inactive crowns of the middle dentary; deeply opisthocoelous



cervical centra; amphiplatyan centra along the dorsal series; posterior-most caudals
with procoelous centra showing trapezoidal dorsal outlines; dorsal and ventral
margins of the scapular blade that strongly diverge distally; deltopectoral crest
anteriorly directed; carpals fused together to form a massive block; large, subconical
ungual of manual digit |1 with a length/width ratio close to 1.0%*; iliac preacetabular
process horizontally oriented*; postacetabular process of the ilium having a strongly
convex dorsal margin; distal blade of the pubis mediolaterally thin and deeply
expanded dorsoventrally; ischial shaft straight; distal.condyles of the femur strongly

anteroposteriorly expanded; hoof-like unguals of manual and pedal digits IlI.

3. Description and comparisons

IMMNH PV00001 presumably comes from an adult individual, as indicated by
its large size, highly co-ossified skull roof and neurocranium, and closed neurocentral
sutures of the cervical series. A concise osteological description is provided here for
this specimen (Figs. 1-3; see supplementary material | for additional figures).
3.1 Cranium

The skull is anteroposteriorly long and dorsoventrally low in lateral view,
measuring ~80 cm in total length. The elongate external naris overhangs the anterior
part of the maxilla, in contrast to the small, subcircular external naris restricted to the
oral region of the premaxilla in Rhabdodontidae and more basal ornithopods [15]. The
prenarial part of the premaxilla lacks the slightly elevated outer narial fossa seen in

hadrosaurines [16]. In the anteromedial oral margin of the premaxilla, two denticulate



layers are entirely separated by a shallow, sinuous groove. The dorsoventrally low
maxilla is anteriorly bifurcated: the anterodorsal process is unbent and more
dorsomedially positioned than the anteroventral one. By contrast, a single
wedge-shaped anterior process of the maxilla is present in Dakotadon, Camptosaurus
and most non-ankylopollexian iguanodontians [12]. The elongate, finger-shaped jugal
facet of the maxilla is entirely posteroventrally offset from the transversely thick
ascending process, as in Mantellisaurus and Iguanodon..Lateral to the ascending
process, a small, semicircular depression represents the antorbital fossa; the distance
between the fossa and the maxillary ventral margin is not over 150% the height of the
unworn maxillary crown, similar to the condition in Dryosaurus and Camptosaurus.
The jugal has a relatively robust, gently anteriorly curved postorbital process, whereas
the process in Dysalotosaurus and Ouranosaurus is nearly straight. The posterodorsal
process of the jugal is strap-like and dorsally directed. In comparison, it is
posterodorsally” directed in many other ankylopollexians, and is highly reduced in
some non-ankylopollexian ornithopods, such as Tenontosaurus and Thescelosaurus
[17,18]. The posterior neck of the jugal is subequal in depth to the anterior neck. The
quadrate is mediolaterally expanded along its ventral end, where the medial condyle is
nearly flush with the larger, subrectangular lateral condyle. The quadratojugal notch is
located well below the dorsoventral midpoint of the quadrate, as in Levnesovia. The
quadrate process of the pterygoid is strongly forked: the dorsal ramus is much longer
than the ventral ramus; the angle between the two rami is approximately 80°.

The dorsal orbital margin is laterally invaded by the flat frontal. The



finger-shaped posterior process of the postorbital possesses a short, gradually tapered
posteroventral corner, and does not reach the central region of the squamosal above
the quadrate cotylus. In posterior view, the medial rami of the paired squamosals are
widely separated by the parietal, as in other non-hadrosauriform iguanodontians [4].
The sagittal crest splits into two posterolateral ridges along the posterior third of the
parietal, without any eminence in between. This is more similar to the condition in
other non-hadrosauroid ornithopods and some basal hadrosauroids (e.g. Xuwulong,
Eolambia and Sirindhorna). In dorsal view, the supratemporal fenestra is subovate
and anterolaterally-posteromedially elongate. The supraoccipital has an anteriorly
tilted posterior surface lacking a median nuchal crest [19,20], and is excluded from
the dorsal border of the foramen magnum, unlike the opposite condition in
Camptosaurus and most non-ankylopollexian ornithopods [21]. The foramen magnum
is nearly as deep as the central plate of the paired exoccipitals. The occipital condyle
is strongly deflected ventrally, forming an angle of ~75° with the posterior portion of
the skull roof, as in other basal iguanodontians. The basipterygoid processes of the
basisphenoid are lateroventrally and slightly posteriorly directed. The mediolateral
constriction of the basioccipital between the spheno-occipital tubercles and the
occipital condyle is much shorter than that of Proa and Ouranosaurus.
3.2. Lower jaw

The predentary is broadly bowed in dorsal view, with some small, triangular
denticles along the dorsal surface of the anteromedian region. Just below the

dorsoventrally compressed, tongue-like dorsal median process, the bilobate ventral



median process of the bone projects posteroventrally and progressively expands
transversely towards its extremities. The anterior third of the dentary is slightly
anteroventrally deflected, as in many other non-hadrosauroid styracosternans.
Posterior to the predentary contact surface, the edentulous region of the dentary is
~8% as long as the dental battery, as in Lanzhousaurus and Hypselospinus [12,22],
but is proportionately much shorter than in hadrosaurids [23]. The coronoid process is
slightly posteriorly inclined relative to the dorsal edge of the dentary ramus,
contrasting with the nearly vertical process in most non-hadrosaurid hadrosauroids
such as Altirhinus and Equijubus. The -apex of the coronoid process is
anteroposteriorly narrow and finger-shaped. The angular was laterally exposed when
in articulation, and has an oblique lateroventral suture with the overlying surangular.
The surangular foramen occurs along the anterior region of the laterodorsal flange, as
in Ouranosaurus and Probactrosaurus [24]. The mediolaterally thin prearticular
protrudes anteriorly to produce a tapering process along its ventral border.
Ceratobranchial 11 is nearly straight and rod-like, and is marked by numerous
longitudinal striations. The broadly arched ceratobranchial | has an enlarged, suboval
anterior tip.
3.3. Dentition

The maxillary and dentary dental batteries contain 20 and 18 alveoli, respectively.
Among the maxillary and dentary teeth, the apical half of the crown bears numerous
elongate, lingulate marginal denticles, similar to the condition in all non-hadrosauroid

iguanodontians and some basal hadrosauroids (e.g. Tethyshadros) [25]. Each denticle



consists of multiple extremely small, loosely arranged knobs. Interestingly, the center
of each denticle in a few functional teeth developed a flat, subcircular wear surface
probably via attrition; moving apically, this surface gradually increases in size. There
are a suite of subhorizontal mesiodistal wrinkles connecting the primary ridge with
the marginal denticles in most maxillary and dentary crowns, as in Mantellisaurus and
Sirindhorna. The labial side of the maxillary crown is ornamented with a prominent
primary ridge and 1-2 slightly short, parallel accessory ridges, in striking contrast to
at least 10 evenly-spaced accessory ridges with no primary ridge in Rhabdodontidae
[15]. The largest dentary tooth has a crown measuring 52 mm high and 28 mm wide.
The dentary tooth crowns are mesiodistally broad and shield-like, and bear a distally
offset primary ridge, a shorter, less developed secondary ridge, and 1-2 truncated,
relatively faint accessory ridges on their lingual surfaces. The primary ridges of the
dentary crowns are mesiodistally narrower and labiolingually lower than those of the
maxillary crowns. Each alveolus in the middle dental battery of the dentary holds one
replacement tooth and one functional tooth.
3.4. Postcranium

Twenty-eight presacral vertebrae are preserved, and a few more may be missing.
Among these vertebrae are 11 cervicals and 17 dorsals. The neural spine of the axis is
dorsoventrally tall and anteroposteriorly expanded. The centra of the cervicals are
deeply opisthocoelous, unlike the nearly amphiplatyan centra in Tenontosaurus. As in
Lanzhousaurus, Uteodon and most non-styracosternan ornithopods [26,27], the centra

are amphiplatyan throughout the entire dorsal series. The sacrum consists of six sacral
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vertebrae. The caudal series comprises 39 vertebrae, the centra of which gradually
decrease in depth moving posteriorly (see supplementary material 11 for
measurements). The anterior caudals have relatively tall neural spines that are slightly
longer than the corresponding chevrons. In the last nine caudals, the centra shift from
being slightly amphicoelous to modestly procoelous, and are trapezoidal in-dorsal
view, with the anterior end mediolaterally wider than the posterior one. The
ampbhiplaty/slight amphicoely for most of the caudal series may indicate that the tail
of this animal has relatively high flexibility but appears to be not quite stable in
locomotion [28]. Compared to some non-ankylopollexian iguanodontians such as
Valdosaurus, proportionally dorsoventrally taller centra and larger prezygapophyseal
angles of posterior caudals in Bayannurosaurus may suggest greater dorsoventral
stiffness for sustained terrestrial locomotion; however, owing to the possession of
relatively lower centra and smaller prezygapophyseal angles, the intervertebral joints
of posterior caudals of Bayannurosaurus are possibly less stiff dorsoventrally as
compared with those of some hadrosauroids (e.g. Olorotitan) [29]. The last three
caudals lack any evidence of bony neural spines and zygapophyses, and are fused
together to form a pygostyle-like structure that tapers posteriorly, similar to the
condition in Iguanodon and several non-avialan theropods [30,31]. This structure may
be ascribed to intraspecific variation throughout ontogeny.

The posterolateral process of the sternum appears to be slightly shorter than the
anteromedial plate. The dorsal and ventral borders of the scapular blade strongly

diverge distally from each other, as in many basal iguanodontians such as Rhabdodon.
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The posteroventral corner of the coracoid adjacent to the glenoid is pointed and
ventrally projecting.

The humerus is ~142% as long as the ulna. The deltopectoral crest is anteriorly
directed and broadly arcuate, as in many non-hadrosauriform iguanodontians. The
carpals are fused together to form a massive block. Metacarpals I1-1V are appressed
in situ. The ungual of manual digit | is enlarged and subconical, being as long as it is
wide. The ungual of manual digit Il is flattened and hoof-like, contrasting with the
sharply pointed ungual in Camptosaurus and most non-ankylopollexian ornithopods
[32].

The ilium has an elongate, horizontally oriented preacetabular process. The dorsal
margin of the iliac central plate is straight and slightly anteroventrally inclined, as in
Camptosaurus and Dryosauridae. The postacetabular process of the bone is strongly
dorsally convex, and.is comparable to that in Tenontosaurus. The deep brevis fossa on
the ventral surface of the postacetabular process is laterally defined by a ridge. There
is an incipiently developed laterodorsal eminence between the dorsal regions of the
central plate and postacetabular process. The straight ischial shaft has a boot-like,
strongly anteroventrally expanded distal end, and forms an angle of ~135° with the
pubic peduncle. A dorsal knob is present along the proximal segment of the postpubic
process of the pubis.

The femur has a longitudinal cleft separating the greater and lesser trochanters.
The femoral shaft is nearly straight, with a mediolaterally thick, subtriangular fourth

trochanter along its middle portion. Two distal tarsals are preserved beneath the
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massive calcaneum and astragalus; the reniform distal tarsal IV is anteroposteriorly
much longer than the round distal tarsal 11l. Metatarsal 1 is small and splint-like,
showing a sigmoid medial outline. The pedal phalangeal formula is 0-3-4-5-0, as in
most ankylopollexians. The unguals of pedal digits 11-1V are proximodistally elongate

and hoof-like, in contrast to the shortened unguals in many hadrosauroids.

4. Discussion
4.1. Phylogenetic analysis

To assess the systematic position of - Bayannurosaurus, we conducted a
phylogenetic analysis of Iguanodontia based on an updated data matrix comprising 40
species and 123 unordered characters, with the incorporation of almost all known
unguestionable non-hadrosauroid ankylopollexians (see supplementary materials 111
and 1V). The data matrix was mainly modified from McDonald [4] and Norman [12],
and was analyzed in the program TNT, using a traditional search under the TBR
swapping algorithm with 100 trees saved per replication [33]. The cladistic analysis
produced a single most parsimonious tree that provides a new phylogenetic
framework for non-hadrosauroid ankylopollexians (Fig. 4). Bayannurosaurus is
recovered within Ankylopollexia but outside of Hadrosauriformes, and is positioned
higher on the tree than Hypselospinus, but below Ouranosaurus. Our current analysis
also posits a sister—taxon relationship between Ouranosaurus and Hadrosauriformes.
Furthermore, Rhabdodontidae forms the first lineage of Iguanodontia to branch off;

Iguanodontidae is constituted by the clade of Mantellisaurus + (Barilium + Iguanodon)
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endemic to Europe; the clade of Bolong + Jinzhousaurus occupies the most basal
position of Hadrosauroidea.
4.2. Character evolution

Multiple characters occurring in Bayannurosaurus, such as the denticulate oral
margin of the premaxilla and the posterolaterally and ventrally directed basipterygoid
process, demonstrates unequivocally the ankylopollexian affinities of the taxon [4,12].
Of note, Bayannurosaurus shares a series of primitive features with many
non-hadrosauriform iguanodontians. These features include a small, roughly circular
antorbital fossa, a jugal contact surface of the maxilla entirely posteriorly offset from
the ascending process, only one replacement tooth per alveolus in the middle dental
battery of the dentary, and an anteriorly directed deltopectoral crest of the humerus.
This taxon also exhibits some derived features largely typical of hadrosauriforms,
including a clearly bifurcate anterior part of the maxilla, a dorsoventrally tall and
anteroposteriorly wide neural spine of the axis, a mediolaterally thin, dorsoventrally
expanded distal blade of the pubis, and a flattened, hoof-like ungual of manual digit
I1l.- Overall, the current osteological comparisons present a combination of
plesiomorphic and apomorphic characters of Ankylopollexia in the holotype skeleton
of Bayannurosaurus, providing key information on the transitional morphology
between basal ankylopollexians and more derived hadrosauriforms.
4.3. Locomotion pattern

Maidment and Barrett [9] proposed a scheme to determine the quadrupedal ability

of ornithischians using five characters, among which the possession of a femur longer
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than the tibia and a reduced, non-pendant fourth trochanter appears more closely
correlated with quadrupedal locomotion than that of the other three characters. Here
we partly adopt this scheme to infer the stance of Bayannurosaurus: (1) the ratio
between the lengths of the femur and tibia and (2) the development of the fourth
trochanter are utilized as two major indicators of locomotion patterns.

Comparisons of limb proportions (i.e. humerus + ulna—femur—tibia ratios) among
ornithopods are visualized on a ternary diagram (Fig. 5) using the package ggtern of
the software R [34], where the total disparity of character 1-in Ornithopoda is vividly
reflected (see the dataset in supplementary material V). The data point of
Bayannurosaurus lies in the plotting area above the blue line. This limited area covers
ornithopods having the femur longer than the tibia. Bayannurosaurus plots near a
cluster of hadrosaurids, because of similar limb proportions. Mature hadrosaurids are
currently interpreted as facultatively bipedal (mostly quadrupedal), based on results of
biomechanic and morphometric analyses, as well as trackway evidence [35-37]. It is
therefore postulated that Bayannurosaurus is also a facultative biped. Likewise, the
reduced fourth trochanter of the femur is indicative of the long-term quadrupedality
for Bayannurosaurus; the hoof-like manual unguals and development of the lateral
process of the ulna that show potential correlations with quadrupedality are also found
in this taxon [9]. In addition, Tenontosaurus and Bolong almost plot along the blue
line that denotes the femur as long as the tibia. This line may be correlated with the
facultatively quadrupedal pattern.

4.4. Biogeographic inference

15



Numerous studies have so far focused on the phylogeny of Iguanodontia
[3,4,11,12]. However, reconstruction of biogeographic history of non-hadrosauriform
iguanodontians has lagged behind. Our current phylogenetic topology incorporating
Bayannurosaurus, with temporal and spatial constraints, provides a new hypothesis
regarding patterns of intercontinental dispersal of basal iguanodontians. The bulk of
the hypothesis resulted from the statistical dispersal-vicariance analysis (SDVA) using
the software RASP [38] (see supplementary material VI for the result of the SDVA in
detail).

Given the basal positions of many North American species (e.g. Dryosaurus altus,
Tenontosaurus tilletti and Uteodon aphanoecetes) in Iguanodontia, we speculate that
the extensive radiation of this clade might have first occurred in North America.
Ankylopollexia is hypothesized to have originated in North America, as suggested by
the SDVA (Fig. 4). This evolutionary event probably occurred no later than the early
period of the Late Jurassic considering that the oldest two of the five North American
species showing the most basal placement of Ankylopollexia are of Kimmeridgian
and Tithonian age. Owing to the alternate occurrences of multiple European and Asian
ankylopollexians (e.g. Hypselospinus and Bayannurosaurus) in the slightly more
highly nested positions of the tree topology and the Early Cretaceous age (early
Valanginian—early Albian) of these taxa, basal ankylopollexians are inferred to have
immigrated to West Europe from North America prior to the Valanginian, and to have
subsequently repeatedly dispersed into East Asia from West Europe via the

east-west-oriented, elongate Tethyan archipelago around the Jurassic—Cretaceous
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boundary (Fig. 4), probably associated with the coeval global marine regression [39].
The biogeographic reconstruction using RASP indicates that two independent
dispersal events of non-hadrosauriform ankylopollexians from Europe to Asia and
later vicariance would have led to allopatric speciation of Lanzhousaurus magnidens
and Bayannurosaurus perfectus in Asia, in a similar manner to the formation of the
ancestral taxon of Hadrosauroidea in Asia. There are several other interpretations of
the intercontinental dispersal of non-hadrosauriform ankylopollexians within Laurasia;
however, the currently proposed “North America—Europe—Asia” model seems more
logical based on available data and the result of the biogeographic analysis (Fig. 4).
Moreover, the presence of non-hadrosauriform iguanodontians in the Upper Jurassic
and Lower Cretaceous of Africa (e.g. Ouranosaurus) strongly indicates a land
connection between Laurasia and Gondwana, as argued by Galton [40]. The related
dispersal route from North America to Africa appears to go through either South
America or West Europe (Fig. 4). Because basal iguanodontian material in Central
and South America is extremely rare, West Europe is regarded herein as the most
authentic™ transit area of the pre-Late Cretaceous iguanodontian dispersal from
Laurasia to Gondwana. This possibility is also firmly corroborated by the SDVA.
Overall, West Europe might have played an important role in pushing the
intercontinental dispersal of non-hadrosauriform iguanodontians forward around the
Jurassic—Cretaceous boundary; in this period, non-hadrosauriform ankylopollexians
possibly experienced multiple dispersal events from Europe to Asia, following the fall

of the global sea level. New fossil finds from the uppermost Jurassic and lowermost
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Cretaceous of Asia, Europe and Africa will help clarify the biogeographic history of

non-hadrosauriform iguanodontians.
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Figure captions

Fig. 1. Locality and horizon of the holotype (IMMNH PV00001) of Bayannurosaurus perfectus
gen. et sp. nov.. (a) Fossil site at the quarry indicated by a white arrow. (b) Chulumiao locality in
southwestern Inner Mongolia (China), where the holotype of B. perfectus was collected. (c)
Stratigraphic distribution of B. perfectus within the upper Bayingebi Formation. (d) Holotype of B.

perfectus originally exposed at the quarry.

Fig. 2. Skull elements of Bayannurosaurus perfectus gen. et sp. nov. (holotype: IMMNH
PV00001), most of which are incomplete. Fused skull roof and neurocranium in (a) dorsal and (b)
posteroventral views; right premaxilla in (c) lateral view; articulated right pterygoid and quadrate
in (d) posteromedial view; articulated right maxilla and" ectopterygoid in (e) lateral view; right
jugal in (f) medial view; right ceratobranchial 1l in (g) lateral view; right ceratobranchial I in (h)
lateral view; predentary in (i) posterior view; articulated left surangular and angular in (j) lateral
view; right prearticular in (K) lateral view; right dentary in (I) medial view; left maxillary teeth in
(m) labial view; right dentary teeth in (n) lingual view. Scale bars: 10 cm (a—I) and 2 cm (m-n).

See supplementary material | for-anatomical abbreviations.

Fig. 3. Selected elements of the pelvic girdle of Bayannurosaurus perfectus gen. et sp. nov.
(holotype: IMMNH.PV00001). Partial right ilium in (a) lateral view; partial left ilium in (b) lateral
view; nearly.complete right ischium in (c) lateral view; partial left pubis in (d) medial view. Scale

bars: 20 cm (a—d). See supplementary material | for anatomical abbreviations.

Fig. 4. Phylogenetic, temporal and paleogeographical relationships among 38 iguanodontians,
showing the systematic position of Bayannurosaurus perfectus gen. et sp. nov. and deducing a
intercontinental dispersal pattern of non-hadrosauriform iguanodontians around the J/K boundary
(paleogeographic map of 140 Ma courtesy of Ron Blakey), based on the SDVA using RASP. The
tree topology is based on a single most parsimonious tree resulting from the maximum parsimony

analysis of Iguanodontia.
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ACCEPTED MANUSCRIPT

Fig. 5. Ternary morphospace diagrams of length measurements and proportions of selected limb

elements (humerus + ulna, femur and tibia) for ornithopods.
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