THE ORNITHISCHIAN DINOSAUR
CAMPTOSAURUS PRESTWICHII FROM THE
UPPER JURASSIC OF ENGLAND

by PETER M. GALTON and H. PHILIP POWELL

ABSTRACT. The holotype of Iguanodon prestwichii Hulke, a reasonably complete skeleton from the Lower
Kimmeridge Clay (Upper Jurassic, Lower Kimmeridgian) near Oxford, is redescribed and, because it is very
similar to that of Camptosaurus dispar from the Upper Kimmeridgian of North America, is referred to the genus
Camptosaurus as C. prestwichii (Hulke). The skeleton of C. prestwichii is more gracile and differs in a few other
respects from those of C. dispar. C. prestwichii is the only undoubted species of Campiosaurus described from
outside North America. The intramaxillary cavity of Camptosaurus probably housed a gland. Only the base of
the paroccipital process of C. prestwichii is formed by the opisthotic, with the exoccipital forming the main
occipital part. Documentation of an English species of Camprosaurus provides evidence for a land connection
between Europe and North America some time during the early Late Jurassic, but the hypsilophodontid
Dryosaurus may have used a different route between East Africa and North America.

PRESTWICH in 1879 announced the discovery of a skeleton of a new species of Iguanodon from the
Lower Kimmeridge Clay (Upper Jurassic) at Cumnor Hurst near Oxford. The locality is Chawley
Brick Pit, Hurst Hill, Cumnor, 2-5 miles west-south-west of the centre of Oxford (National Grid
Reference SP 475 043). Prestwich (1880) provided a more detailed account of the geological
occurrence of the specimen, which was named Iguanodon prestwichii by Hulke (1880, species name
incorrectly given as prestwichi by most subsequent authors). The only description available of this
reasonably complete skeleton is that given by Hulke (1880) who described most of the bones but only
figured a few pieces of the skull, some teeth, the sacral centra, eight other vertebrae, and the proximal
tarsals. Seeley (in Hulke 1880) considered that 1. prestwichii represented a new genus, for which he
subsequently (1888) erected the name Cumnoria. Lydekker (1888a) questioned the validity of the new
genus and catalogued (1888b) the species as /. prestwichii. Lydekker (1889, 1890a) subsequently
referred the species to the genus Campirosaurus Marsh (1885) as Camptosaurus presiwichii (Hulke).
Gilmore (1909) redescribed the material of Campiosaurus from the Upper Jurassic of western North
America and, after reviewing the description given by Hulke (1880), accepted C. prestwichii as a
valid species of Camptosaurus.

In the intervening seventy years, C. (Cumnoria) prestwichii has received only a few passing mentions,
with no restudy of the holotype. Consequently, almost a century later, the description given by Hulke
(1880) still provides the only information available on this specimen. The specimen from the Lower
Kimmeridge Clay (upper Lower Kimmeridgian, Aulacostephanus pseudomutabilis Zone, ¢. 141 m.y.
ago, Van Hinte 1976) is important because it is a reasonably complete skeleton of an ornithopod
dinosaur, a rare occurrence in the Middle and Upper Jurassic. Excellent material of ornithopod
dinosaurs is known from the Morrison Formation (Upper Jurassic, Upper Kimmeridgian = Lower
Tithonian) of western North America (C. dispar, see p. 412), hypsilophodontids Dryosaurus altus,
Othnielia Galton, 1977a (see Galton and Jensen 1973 as Nanosaurus ?rex)) and the Tendaguru Beds
(Upper Kimmeridgian) of Tanzania (D. (= Dysalotosaurus) lettowvorbecki see Galton 1977a, b). A
partial skeleton from the Upper Jurassic of Szechuan, China, was described as the iguanodontid
Sanpasaurus yaoi Young (1944) but Rhozhdestvenskii (1967) showed that most of this material is that
of a small sauropod dinosaur. The few other remains of ornithopod dinosaurs from the Middle and
Upper Jurassic consist of single isolated bones (Steel 1969). Consequently, the material from Cumnor

[Palacontology, Vol. 23, Part 2, 1980, pp. 411-443, pls. 51-52.]



412 PALAEONTOLOGY, VOLUME 23

is the only associated skeleton of a non-hypsilophodontid dinosaur described from the Middle or
Upper Jurassic outside North America. Camptosaurus is one of the few dinosaurian genera cited
(Charig 1973 ; Galton 1977b) as occurring in the Upper Jurassic on both sides of the North Atlantic. If
the Cumnor species is correctly referred to Camptosaurus, then the intercontinental distribution of
this genus required the presence of a land route between western North America and southern
England in the early part of the Late Jurassic.

Examination of the holotype of I. prestwichii resulted in the identification of all important pieces of
bone apart from isolated pieces of neural arches and ribs. A redescription is needed for several
reasons : Hulke (1880) provided an excellent description of the skull roof, braincase, jaws, and teeth,
but additional cranial elements are now recognized, several of the bone identifications in the original
description (one of the earliest for most of the bones of an ornithopod skeleton) are now found to be
incorrect, and most of the bones of this skeleton have never been figured.

Unless noted to the contrary, the following references were used for comparative data on
frequently cited ornithopod genera: Upper Jurassic, North America, Camptosaurus (Gilmore 1909),
hypsilophodontid Othnielia Galton, 1977a (Galton and Jensen 1973 as Nanosaurus ?rex); East Africa,
hypsilophodontid Dryosaurus (Janensch 1955); Lower Cretaceous, Europe, hypsilophodontid
Hypsilophodon (Galton 1974a), ignanodontids Ouranosaurus (Taquet 1976), and Iguanodon (Hooley
1925); North America, Tenontosaurus (Ostrom 1970); Upper Cretaceous, North America, hypsilo-
phodontid Parksosaurus (Parks 1926 as Thescelosaurus warreni), thescelosaurid Thescelosaurus
(Gilmore 1915).

The reasons for referring 7. prestwichii Hulke (1880) to the genus Camptosaurus rather than to the
separate genus Cumnoria Seeley (1888) are discussed below (p. 431). In the comparative section, many
references are made to the Morrison material of Camptosaurus Marsh (1885), five species of which
were recognized by Gilmore (1909). Later, Gilmore (1925) recognized three species, the genotype C.
dispar, the small C. nanus, and the large C. amplus. Gilmore (1925) noted that C. medius is perhaps a
female C. dispar, and C. browni is probably a fully grown C. medius. Janensch (1955) noted that the
characters used to distinguish C. nanus from C. dispar were probably juvenile features. The holotype
of C. amplus is a pes of the carnivorous theropod Allosaurus fragilis (Bakker, pers. comm.;
Gilmore 1909, pl. 17, cf. fig. 35, and Madsen 1976, pl. 53). The holotypes of four species of
Camptosaurus (C. dispar, medius, nanus, browni) all came from Quarry 13 near Como, Wyoming (see
Ostrom and Mclntosh 1966; Gilmore 1909), and, given the range of individual variation shown by
two species of Dryosaurus (Galton 1977a, b) and by Hypsilophodon foxii, it is reasonable to refer all
the Morrison material to one species of Camptosaurus, C. dispar (Marsh 1879), and references to
Camptosaurus given in the comparative section are to this American species.

Institution names have been abbreviated as follows: AMNH, American Museum of Natural
History, New York; BMNH, British Museum (Natural History), London; CUM, Cambridge
University Sedgwick Museum; HMN, Humboldt Museum for Naturkunde, East Berlin; OUM,
University Museum, Oxford; USNM, United States National Museum, Washington DC; YPM,
Peabody Museum, Yale University, New Haven.

DESCRIPTION AND COMPARISONS OF
CAMPTOSAURUS PRESTWICHII (HULKE)

(based on specimen no. J330 in the University Museum, Oxford)

Skull

Apart from the braincase (text-fig. IN-R; pl. 51, figs. 1-4), all the bones of the skull have separated at the sutures,
and this presumably indicates that the animal was not an adult. The skull is long and low but broad (text-fig. 14,
s)rather than being proportionally higher and narrower asin all other ornithopod dinosaurus with the exception
of Camy us, Our us, and some hadrosaurs (e.g. Anatosaurus, Lull and Wright 1942). However, the
form of the individual bones is similar only to those of Camptosaurus (text-figs. 1a, 2a, B).
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Dermal bones. The premaxilla (text-fig. 1a-D; pl. 52, fig. 16) is edentulous, and anteriorly there is a prominent
foramen on the ventral surface (text-fig. 1D). This foramen appears to have opened on the lateral surface at the
base of the anterior process, as does a comparable foramen in the premaxilla of Camprosaurus (Gilmore 1909, fig.
6). The massive posterior process overlapped the nasal dorsally (text-fig. 1A, B) and the maxilla fitted against its
ventral surface, which has prominent sutural ridges at its base (text-fig. 18, ¢; pl. 52, fig. 16). As in Camptosaurus
(YPM 1880) and Dryosaurus (HMN dy 14), there is an anteriorly tapering groove on the medial surface (text-fig.
1B; pl. 52, fig. 16) which received a medial process of the maxilla and, as a result, the anterior end of the maxilla
was probably expanded transversely, with an anteriorly projecting medial process as in Camprosaurus (YPM
1886), Dryosaurus (Janensch 1955, p. 11, fig. 2; YPM 1876), and the ornithopod Priodontognathus (CUM
B53408, left maxilla, see Seeley 18754, pl. 20, figs. 1, 2 for internal and external views). The posterior process of
the premaxilla fitted into a groove on the antero-dorsal edge of the maxilla (text-fig. 11, M; pl. 51, figs. 13, 14) asin
Camptosaurus (USNM 5819; YPM 1886), Dryosaurus, Iguanodon, and Ouranosaurus. The antero-dorsal part of
the maxilla is transversely constricted; dorsally, only the bases of the two sheets against which the anterior part
of the lachrymal fitted are preserved. There is a well-defined sutural surface for the ectopterygoid on the jugal
(text-fig. 1G, 1; pl. 52, fig. 15) and, as the jugal is narrower than the maxilla (text-fig. 11, L), the ectopterygoid also
fitted against the postero-dorsal part of the maxilla.

About 15 mm above the maxillary tooth row, there is a prominent horizontal ridge with fine striations on the
lateral surface (text-fig. 1a; pl. 52, fig. 7) which probably represents an attachment area for a muscle functionally
analogous to the cheeks of mammals (Galton 1973¢). Anteriorly, and also below this ridge, the lateral surface is
pierced by several small foramina which pass obliquely backward. The foramina presumably unite within the
maxilla and emerge postero-dorsally through a deep channel medial to the sutural area for the jugal (text-fig. 1r;
pl. 52, fig. 14). Most of the maxilla is solid bone with a small fossa (text-fig. 1L, M; pl. 52, figs. 13, 14) immediately
below the external antorbital fenestra (text-fig. 1a). The fossa opens dorsally and, in the left maxilla, this
uncrushed oval aperture is 14 mm long and 10 mm wide, while the fossa is 11 mm deep with the walls
progressively tapering inwards. In Camptosaurus (YPM 1886; Gilmore 1909, fig. 7) the fossa or intramaxillary
cavity is proportionally much longer, extending a distance equal to a little more than four crown-widths
posteriorly from the anterior border of the external antorbital fenestra, with the floor slightly above the most
ventral line of the lateral foramina. Examination of several maxillae (USNM 5819; YPM 1886, 7417) indicates
that these foramina do not pass into the intramaxillary cavity, and presumably they eventually pass into the
postero-dorsal channel. Posteriorly the cavity appears to be completely closed off from the postero-dorsal
channel by a narrow transverse bar of bone. Although the intramaxillary cavity of Camprosaurus is
proportionally much larger, it also opens only dorsally.

The intramaxillary cavity is a remnant of the antorbital fenestra of thecodontians, which became enclosed by
the maxilla. The large antorbital fenestra of thecodontians (Walker 1961; Ewer 1964) and the large
intramaxillary cavity of lower ornithischians (Galton 19744) probably acted as the area of origin of an anterior
component of the pterygoideus musculature. However, Ewer (1964) notes that the original function of a small
antorbital fenestra of thecodontians was probably to house a gland that might have been a nasal salt gland.
The pit-like form of the intramaxillary cavity (text-fig. 1¢) clearly precludes any function as an area of
muscular attachment, and this also appears to be the case in Camprosaurus. The only structure which could
have occupied such a cavity is a gland. The large antorbital fenestra and intramaxillary cavity of the orni-
thischian dinosaur Hypsilophodon may have provided an area of origin for an anterior component
of the pterygoideus musculature (Galton 1974a) and, in addition, a gland probably occupied part of the
cavity.

The upper orbital margin is formed principally by the prefrontal and postorbital, parts of which are rugose,
with only a small contribution from the frontal (text-fig. 1a, T, s; pl. 51, figs. 5, 6). The orbital part of the
postorbital (text-fig. 1, s) is similar to that of Camprosaurus (USNM 5473; Gilmore 1909, pl. 10; USNM 7421)
and the continually smooth curve shown for the postero-dorsal part of the orbit (text-fig. 24 ; Gilmore 1909, fig.
3)isinaccurate. A groove on the medial edge of the prefrontal probably fitted against the nasal (text-fig. 13, T, s),
and the posterior end fitted into the frontal (text-fig. 14, T, U, W). The medial surface of the posterior process of
the postorbital has a triangular sutural area (text-fig. 17; pl. 51, fig. 6) for the squamosal, only a small part of
which is preserved (text-fig. 1A, K). The postorbital and frontal have a broad and complex sutural surface (text-
fig. 1s, T, X; pl. 51, figs. 5, 6), the details of which are the same as in Camptosaurus (USNM 7421), and both bones
are overlapped by the parietal postero-laterally (text-fig. 1s, T). The skull roof (text-fig. 1s) is similar to that of
Camptosaurus (Gilmore 1909, pl. 10). The postorbital and frontal together form a sutural surface for the
expanded anterior end of the laterosphenoid (as in Campiosaurus USNM 5473 and Hypsilophodon), with the
rest of the bone fitting against the parietal (text-fig. 11; pl. 51, fig. 6).



PALAEONTOLOGY, VOLUME 23

414

B

K =2/t
e Uj\llx*\hh\u“l“"ﬁ

N




415

GALTON AND POWELL: DINOSAUR CAMPTOSAURUS

AU [RUIWASLI) ‘A fUSWEIO) Jojowo[nao ‘[if sades ‘s resso) Areymid 10 vobiny
epas ‘s ¢ssa001d 1ouaisod “dd ¢a14puoo [e11d1s0 20 ¢ prousydso1iqlo 10§ 20BJINS ‘0 £122Ys [RIPSW ‘SUI {130YS [IDY] ‘S| ANARD ATR[[IXEWRNUT O
SI[EAO BIISOUDJ ‘O] {WNUSLW UdWERIO] ‘W ‘uldA Jemdnl [eurul 10] uswelo) Jendnf{ pue sniio)sod WNILOE] USWERIOJ PAUIGUIOd ‘]
¢ pro84121d0192 10) 0kJINS ‘D {SY2IYD JO JUIUNIEIIE JOJ SAFPU YO [UUBYD ‘Yo :KI21I® POIRD [BUIIUL JO 1IN0l O eIdqm) plouaydsiseq ‘1q
"2U0q JAYIOUE UO dUO( 18] JOJ 2BJINS [EININS B S BIIPUI 9SBI IOMO] UT UOTBIAdIqQ e oures oy |, ‘Tendiodoeidns ‘0g t [esouwrenbs ‘0 t1emueins ‘g
:resnfojerpenb Q) ta1eIpenb Q) tonooid Y :Tenqloisod ‘Od fonoyisido ‘JO {[eSeU ‘N {B[[IXRU XN ¢ [PWAIYorR] ‘] ([ednl‘f (feuqioevidns =)
[e1qIovIyul ] ‘[eruod] ‘. ‘Tendwooxs ‘Y :Areiuap ‘( ([eudmooiseq ‘Qg :ploudydsiseq ‘g :IR[M3UL ‘Y :SUOILIARIGQY "SUIPRYS [EIIURYOdUT
Aq paredrpul st auoq uao1q serndy [[e uf "(5-1 s3Y ‘g1 [d ‘088) N[MH OS[E 99S N PUB ‘O ‘d ‘S ‘L 104 “(y x ) sadeis ‘X ismala Joudlsod X
PUE [BINL] ‘M {[BIPAW ‘A {IOLISIUE ‘0 Ul [eIU0L] 1YL X-n (9 "8y ‘16 [d 99s) Joo1 [[nys Iowud1sod JO MalA [eNUA ‘T (g ‘7 'sSy ‘[¢ '[d 2as)
ISEOUIRIQ PUB JOOI [[NY$ JOLINSOd JO MAIA [BSIOP ‘S IM3IA [EId)E[ J2] JO AuIINnO ¥ : [ 8y ‘[ Td yiim dredurod ‘mara [e1are] 1ySu Jo auno 0
¢moatA Jo11sod d t(g 'Sy ‘[ ‘[d 99S) MIIA [RIIULA ‘O “(f "SY ‘¢ '[d 298) I0OY JO MITA [eSIOP ‘N ‘dseoureIq ¥-N (¢ By ‘z¢ 1d 298) WS ‘W
‘(1 "By ‘76 '[d 995) 1J9] “1 ‘MITA [BSIOP UT SLIIXBUL ‘W “T ¢ MIIA [RIPAT UI [esOtILNbs 1YSLI Y { M3IA [RIpaul Ul [e1u01ja1d 1Jo] *f {SMIA [BSIOP ‘I pue
[enuaA ‘H :(g] "3y ‘z¢ '1d 29s) [eIpaw ‘O Ul [e3n( 9] ‘I-D {SMIIA [RIIUIA ‘I PUR [RIPIW ‘F UL IR[MFURINS 1YSLI 1 *T :SMIIA [BSIOP ‘d PUR [RIIUAA D
£(91 '3y ‘¢ '1d 29s) [erpaut ‘g ut e[ixewa1d 1YSLI ‘a- 4 £ (606] SI0WID) 1a3je) 4pdsip * ) JO [[NYS ) JO duI[Ino parioisip Ajdretrdoadde ue ul pagueire
S2UOQ YIIM MIIA [RIS1R] ]3] Ul [[NYS JO UONINIISUOIDI °V "SaU0q [[NS "S- X £0€E [ INNO adK10[oy (ay[nH) izyoiazsaad snanpsoidun) 1 “Ol4-1XAL

-

4~\\\\ J=




416 PALAEONTOLOGY, VOLUME 23

Braincase. A detailed description of the braincase (text-fig. 1Q, R, s; pl. 51, figs. 1-4) was given by Hulke (1880).
The postero-lateral parts of the parietal fit closely on each side of the supraoccipital (text-fig. 1p, s; pl. 51, fig. 2)
which is proportionately larger than it is in Camptosaurus (USNM 5473). As also in Camptosaurus, Dryosaurus,
and Hypsilophodon, the supraoccipital is not excluded from the dorsal margin of the foramen magnum, asit is in
Iguanodon (Dollo 1883a). The following features occur also in Camptosaurus: the postero-dorsal surface of the
exoccipital lateral to the foramen magnum bears a prominent subcircular depression; ventrally the exoccipitals
contribute to the lateral part of the occipital condyle (text-fig. 1pP); and anterior tongue-like process of the
basioccipital fits into a corresponding notch in the basisphenoid (text-fig. 1N, 0; pl. 51, figs. 3, 4), and ventrally
the process has a sharp median crest that arises out of a depression immediately anterior to the occipital condyle
(text-fig. 1o). The flared-out antero-lateral part of the basioccipital is embraced by the massive buttress-like
basisphenoid tubera (text-fig. lo; pl. 51, fig. 3). Anteriorly the floor of the braincase has broken at the level of the
posterior part of the sella turcica (text-fig. 1N, 0) and more ventrally along the postero-laterally directed canals
through which the internal carotid arteries passed to the pituitary fossa. Only the dorsal parts of these canals are
preserved, and dorso-laterally it merges with the groove in which rami of the trigeminal and facial nerves passed
ventrally after exiting from the braincase (text-fig. 1Q, r; pl. 51, fig. 1; see also Galton 1974a).

In nearly all ornithischians including Camptosaurus there is no trace of the suture between the exoccipital and
the opisthotic, so the composition of the paroccipital process cannot be determined. This is the case on the left
side (text-fig. 1R, s), but on the right the opisthotic is represented by a separate element which overlaps the antero-
lateral part of the base of the paroccipital process and which is itself overlapped by the tapering dorsal part of the
prootic (text-fig. 1Q, s; pl. 51, fig. 1). More ventrally the bone is broken, but the arrangement resembles that of
the braincase of a juvenile hadrosaur described by Langston (1960) in which the main occipital part of the
paroccipital process is formed by the exoccipital. In Hypsilophodon, the only other ornithischian for which
information is available, the exoccipital is restricted to the lateral part of the occipital condyle. Anteriorly the
prootic abutted against the dorsal part of the laterosphenoid and was itself slightly overlapped more ventrally
(text-fig. 1Q: pl. 51, fig. 1). Breaks go through all of the cranial foramina, and the ventral borders of a few are
preserved (text-fig. 1Q, r; pl. 51, figs. 1, 4). The dorsal part of the large foramen at the junction of the prootic and
opisthotic is separated by a thin vertical septum. This area is similar to that of Camy us and Hypsilophod
in which the anterior part is interpreted as the fenestra ovalis and the posterior and ventral parts as a combined
foramen lacerum posterius and jugular foramen (Galton 1974a).

Mandible. The lateral surface of the dentary has a well-defined horizontal ridge (text-fig. 1A) which probably
served as an attachment area for the cheeks (Galton 1973a). The medial view of the dentary (pl. 52, fig. 17)
resembles that of Camptosaurus (Gilmore 1909, fig. 8), including the presence of a sutural area below the posterior
six teeth which was probably for the antero-ventral part of the coronoid bone. The surangular (text-fig. 1A, E, F) is
a sheet-like bone that was presumably overlapped antero-laterally by the dentary, which thickens ventrally to
form a ventral surface, bordered laterally by a distinct edge, against which the angular fitted. A bevelled edge on
the postero-lateral edge probably represents the posterior part of the insertion area of the M. adductor externus
superficialis (see Ostrom 1961 ; Galton 1974a).

Dentition. The premaxilla is edentulous. The left maxilla has thirteen teeth and the left dentary has fourteen teeth,
with two or three probably missing in each case, to give the same total count as for C. dispar (fourteen and fifteen
or sixteen). Most of the teeth are broken, and only the crowns of incompletely erupted teeth are preserved. The
original appearance of the dentary tooth row must have been as in Camprosaurus (Gilmore 1908, fig. 8). Several
of the roots of functional teeth of the dentary show evidence of resorption adjacent to, and slightly above, the
crown of the replacement teeth (pl. 52, fig. 7). In a study of tooth replacement in reptiles, Edmund (1960) found
that all the teeth with ‘odd’ numbers in a numbered tooth series are replaced in sequence, followed by the ‘even’

EXPLANATION OF PLATE 51

Cranial bones of Camptosaurus prestwichii (Hulke), holotype OUM J.3303.

Fig. 1, braincase in right lateral view (cf. text-fig. 1Q), x2.

Fig. 2, braincase in dorsal view (cf. text-fig. 1s), x2.

Fig. 3, floor of braincase in ventral view (cf. text-fig. 10), x 2

Fig. 4, floor of braincase in dorsal view (cf. text-fig. IN), x2.

Fig. 5, frontals and parietals in dorsal view (cf. text-fig. 1s), x4.

Fig. 6, frontals, parietal and left postorbital in ventral view (cf. text-fig. 1T), x4.
Fig. 7, damaged right maxilla in lateral view (cf. text-fig. 1), x1.



PLATE 51

GALTON and POWELL, dinosaur Camptosaurus
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TEXT-FIG. 3. Skeletal reconstruc-

tions of Camptosaurus prest- Tac
wichii (Hulke), holotype OUM J.3303. Form
of manus, ribs, neural arches, and haemal
arches unknown. Original total body length
& about 3-5 m. Reduced x0-04, scale line

.t
represents 50 cm.

and, in most cases, the waves of tooth replacement pass anteriorly, so that the replacement teeth of each series
become progressively smaller passing anteriorly. This pattern is clearly seen in the right maxilla and in both
dentaries (pl. 52, fig. 7; Hulke 1880, pl. 18, fig. 8) as is also the case in Camprosaurus (Gilmore 1909, fig. 8). In
Hypsilophodon and other lower ornithopods (Galton 1973b), there is a shallow groove bearing a line of foramina,
one per tooth position, for the access of replacement teeth (Edmund 1957), on the medial surface above the
maxillary tooth row and below the dentary tooth row. Although these foramina are absent in the material
figured by Gilmore (1909), this is probably due to damage, as they are well shown by other specimens (YPM 1886,
1889, 7416, 7417, 7419, 7421).

The teeth were well described by Hulke (1880) and are very similar to those of Camprosaurus (pl. 52, figs. 1-12).
The crowns are roughly lozenge-shaped and the antero-posterior width is greater for dentary teeth than it is for
maxillary teeth, whereas the reverse is true for the transverse thickness. The shiny enamelled surface of the
elaborately sculptured side of the crown (lateral for maxilla, medial for dentary) merges smoothly into the matt
surface of the root with a sinuous line as the only sign of the cingulum (pl. 52, figs. 3,4, 7). On the plain side of the
crown, only the denticulate half of the crown height is covered with a thin layer of enamel, which shows a few
faint transverse ridges, and a few of the terminal denticles are prolonged into short ridges (pl. 52, fig. 1). The sides
of the non-denticulate half of the crown of maxillary teeth show only a small degree of convergence toward the
root, whereas in dentary teeth it is much more marked (pl. 52, figs. 3, 7-9). On maxillary teeth, the anterior and
posterior edges of this half of the crown form distinct ridges, whereas only the posterior edge of dentary teeth
forms such a ridge (pl. 52, figs. 3, 7-9). In dentary teeth, the medial surface of the upper end of this ridge has a
series of extremely fine serrations (6 in 2 mm; pl. 52, figs. 7-9). Traces of these serrations are visible on the anterior
ridge of a maxillary tooth and also in the corresponding positions on very well-preserved dentary and maxillary
teeth of Camprosaurus (USNM 5819; YPM 7416) and Iguanodon (Owen 1861a).

The prominent vertical keel on the lateral surface of the maxillary teeth is proportionally closer to the
posterior edge than it is in most specimens of Camptosaurus other than USNM 5818 (pl. 52, figs. 2, 3, 6). On the
medial surface of dentary teeth this ridge is smaller and it is just posterior to the centre of the crown, as it is in
Camptosaurus (pl. 52, figs. 7-12). There are no secondary vertical ridges posterior to this keel in maxillary and
dentary teeth (pl. 52, figs. 2, 3, 7-9). This is also the case for some teeth of Camptosaurus (dentaries USNM 4281 ;
YPM 1886, pl. 52, fig. 10) and in other teeth (pl. 52, figs. 6, 11, 12) the number of ridges in this position varies from
one to four. Anterior to the prominent keel there are several ridges of different lengths (pl. 52, figs. 2, 3, 7-9). For
maxillary and dentary teeth, the number of ridges reaching the base of the crown is 3 and 2 respectively (in
Camprosaurus the numbers are 2, 3 or 4, and 2), the number reaching the middle of the crown is 5 and 2 (as
against 3 or 4 and 2 or 3), and the number of short ridges is 1 and 1 (as against 1, 2 or 3, and 2).

The crowns of the teeth of Iguanodon show a wide range of variation (Owen 1855, 1861a, 1874; Galton and
Jensen 1975, 1979a) but appear to differ in a few respects from those of Campitosaurus. In Iguanodon teeth only
one side of the crown is enamelled (Owen 1854), it is more elaborately sculptured, and the free edge of the small,
plate-like marginal denticles are minutely mammillated (Hulke 1880), whereas in OUM 1J.3303 and
Camptosaurus the margin is even. The teeth of 1. hoggii Owen (1874) from the upper part of the Lulworth Beds
(Lower Cretaceous, Berriasian; Dodson er al. 1964; Hallam 1975) of Dorset are the most similar, but in this
species the dentary tooth crowns are proportionally more elongate and there are two very prominent vertical
ridges at one-third and two-thirds crown width, rather than one that is about in the centre (pl. 52, figs. 7-9). The











































































