POEKILOPLEURON BUCKLANDII, THE THEROPOD
DINOSAUR FROM THE MIDDLE JURASSIC
(BATHONIAN) OF NORMANDY

by RONAN ALLAIN and DANIEL J. CHURE

ABSTRACT. Poekilopleuron bucklandii, described by Eudes-Deslongchamps in 1838, is one of the earliest
discovered dinosaurs. Although incomplete, it is one of the best preserved Middle Jurassic theropods known
from Europe. Unfortunately, the only specimen of P. bucklandii, housed in the Musée de la Faculté des Sciences de
Caen, was destroyed during World War II. However, casts of some parts of the type skeleton have been found in
the collections of the Museum National d’Histoire Naturelle, Paris. These casts and Eudes-Deslongchamps’
monograph are used to redescribe the specimen. Poekilopleuron shares one synapomorphy with the Spinosauroidea
and we tentatively assign it to that clade. The possible synonymy between Poekilopleuron and Megalosaurus is
examined and we conclude that Megalosaurus is a nomen dubium and that the name should be restricted to the type
dentary.
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THE theropod Poekilopleuron bucklandii from the Middle Bathonian of Normandy was described by
Eudes-Deslongchamps in 1838, 13 years after Megalosaurus bucklandii from the Middle Bathonian of
Stonesfield in Oxfordshire (Buckland 1824; Mantell 1827). Eudes-Deslongchamps attached the specific
name of bucklandii to his new genus, so that in case of synonymy of the two genera, the synonymy would
involve the suppression of only the generic name (Hulke 1879). Since that time, there have been several
discussions about the synonymy of Poekilopleuron with Megalosaurus bucklandii (Hulke 1879; Huene
1908, 1926; Steel 1970). The issue is difficult to resolve because of the absence of comparable material
between the genera. Moreover, the only specimen of Poekilopleuron bucklandii, housed in the Musée de la
Faculté des Sciences de Caen, was destroyed during World War II (Bigot 1945). Fortunately, the casts of
the gastral basket, the phalanges and the left forelimb of Poekilopleuron were given by A. Bigot to the
Muséum National d’Histoire Naturelle in 1897 and are still preserved in Paris. This cast material and the
best preserved bones (caudal vertebrae, tibia and astragalus) figured by Eudes-Deslongchamps are
redescribed here.

Institutional abbreviations. BMNH, The Natural History Museum, London; MNHN, Muséum National d’Histoire
Naturelle, Paris; OUMJ, Oxford University Museum; YPM, Yale Peabody Museum, New Haven.

SYSTEMATIC PALAEONTOLOGY

DINOSAURIA Owen, 1842
SAURISCHIA Seeley, 1888
THEROPODA Marsh, 1881
TETANURAE Gauthier, 1986
7SPINOSAUROIDEA Stromer, 1915
FAMILY incertae sedis

Genus POEKILOPLEURON Eudes-Deslongchamps, 1838
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Types species. P. bucklandii Eudes-Deslongchamps, 1838.

Poekilopleuron bucklandii Eudes-Deslongchamps, 1838
Plate 1; Text-figures 1-5

Synonymy. Numerous emendations and spelling variants of Poekilopleuron bucklandii, which are unjustified
(ICZN Art. 33), have been introduced in the literature. These are:

1837 Poecilopleuron Bronn, p. 519, nomen nudum.

1842 Poikilopleuron bucklandi Eudes-Deslongchamps; Owen, p. 84.

1849  Poecilopleurum bucklandi Eudes-Deslongchamps; Bronn, p.686.

1870  Poicilopleuron bucklandi Eudes-Deslongchamps; Leidy, p. 5.

1879  Megalosaurus bucklandi Buckland; Hulke, p. 233.

1926  Megalosaurus poikilopleuron Eudes-Deslongchamps; Huene, p. 66.

1973 Poekilopleuron bucklandi Eudes-Deslongchamps; White, p.146.

1974 Poecilopleuron bucklandi Eudes-Deslongchamps; Welles and Long, p. 203.

Holotype. Uncatalogued partial skeleton housed in the Musée de la Faculté des Sciences de Caen and destroyed during
World War II (Bigot 1945). It included 21 caudal vertebrae, several chevrons, gastralia, ribs, humerus, radius, ulna,
first metacarpal, manual phalanges, femur, tibia, fibula, astragalus, third metatarsal and pedal phalanges

Plastotype. Casts of the holotype housed in the Muséum National d’Histoire Naturelle (MNHN 1897-2), including
gastralia, humerus, radius, ulna, first metacarpal, third metatarsal and pedal phalanges (Eudes-Deslongchamps 1838,
pls 4, 7-8). Casts of the humerus, radius, ulna, and pedal phalanges are also in the Yale Peabody Museum (YPM
4938).

Locality. Carriére de la Maladrerie, Caen, Normandie, France.

Horizon and age. Banc Royal of the Calcaire de Caen Formation, Procerites progracilis Zone, Middle Jurassic
(Middle Bathonian) (Dugué et al. 1998).

Diagnosis. Large theropod with elongate mid-caudal neural spines as long as their corresponding centrum
length; deltopectoral crest extending down to mid-length of humerus; ulna lacking olecranon process;
distal end of radius as wide as proximal end; strong ulnar process at mid-length of the posteromedial edge
of the radius; convex lateral margin of the ascending process of the astragalus.

Description
We describe here the elements represented by casts and the most important of the destroyed bones (caudal vertebrae,
tibia, fibula, astragalus) figured by Eudes-Deslongchamps.

Caudal vertebrae and chevrons. The axial skeleton was represented only by two series of caudals with associated
chevrons (Eudes-Deslongchamps 1838, pl. 2, figs 1-6). Because of the differences between the series Eudes-
Deslongchamps (1838) concluded that they were separated by a dozen missing vertebrae. Huene (1908) at first
identified the anterior series as caudals 17-25 (Text-fig. 1a—B), but later (1926) placed the first well-preserved vertebra
of this series as caudal 10—15, while the more posterior series (Text-fig. 1c—D) was identified as caudals 30—41 (Huene
1908, 1926). Comparison with Allosaurus fragilis (Madsen 1976) allows more precise placement. The transition point
(Russell 1972), where the caudal vertebrae lose their transverse processes, occurs in caudal 27 in Allosarus fragilis and
in caudal 34 in Ceratosaurus nasicornis (Gilmore 1920). Assuming that the total number of caudal vertebrae in

EXPLANATION OF PLATE 1

Dorsal view of the plaster cast of the reconstructed gastral basket of Poekilopleuron bucklandii (Eudes-
Deslongchamps, 1838) from the Middle Bathonian of the Carriére de la Maladrerie; MNHN 1897-2; x0-25.



PLATE 1

ALLAIN and CHURE, Poekilopleuron
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TEXT-FIG. 1. Caudal vertebrae of Poekilopleuron bucklandii (based on Eudes-Deslongchamps 1838, pl. 2, figs 1-2,
4-5). A, first series of caudal vertebrae in lateral view; X 0-14. B, first series of caudal vertebrae in dorsal view; x 0-14.
c, second series of caudal vertebrae in lateral view; X 0-1. D, second series of caudal vertebrae in dorsal view; X 0-1.

Poekilopleuron is roughly the same as in Allosaurus and Ceratosaurus (c. 50 caudal vertebrae), the first series
described by Eude-Deslongchamps would correspond to caudal vertebrae 21-29. Similarly in the second series, the
neural spines tend to become smaller posteriorly and are finally lost at the ninth vertebra of this series. According to
Eudes-Deslongchamps, the length of the centrum of the last vertebra of the first series is nearly equal to that of the first
centrum of the second series, but centra length can be quite similar over a number of caudal vertebrae (Gilmore 1920,
p- 100). Using the total number of caudal vertebrae in Allosaurus and Ceratosaurus, and the development of the neural
spines between both series, it seems that there were no more than five or six missing vertebrae between the first and
second series (35-46).

The centra are constricted medially, and concave with a longitudinal ridge ventrally. These ends are slightly
concave, circular anteriorly and more oval posteriorly along the series, with a bevelled ventral margin for chevron
articulation. The transverse processes are dorsoventrally flat and slope posteriorly and slightly dorsally. In contrast to
Allosaurus and Neovenator (Hutt et al. 1996), the distal caudal prezygapophyses extend anteriorly less than one-half
the centrum length. The postzygapophyses are directed downward and weakly developed. They become laterally
compressed posteriorly in the series. The neural spines are anteroposteriorly narrow and extremely tall in comparison
with those of Allosaurus and most large theropods. The height from the base of the transverse process of the spine of
the second vertebra of the series (the twenty-second of the tail) is as long as the length of its centrum. A small
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additional spur is located anterior to the neural spines on the neural arches (Text-fig. 1A—B), but is not as well
developed as in Allosaurus, Acrocanthosaurus (Stovall and Langston 1950), Lourinhanosaurus (Mateus 1998) and
Siamotyrannus (Buffetaut et al. 1996).

The six chevrons figured by Eudes-Deslongchamps (1838, pl. 2, fig. 1) are about as long as the neural spines and
curve posteroventrally. This curvature increases posteriorly in Poekilopleuron but does not reach the dramatic bend
observed in the L-shaped middle chevrons of Allosaurus, Acrocanthosaurus and Neovenator. The chevron of the
second centrum of the series is fused to the third centrum, a pathology due to injury or disease.

Gastral basket. The gastral cuirass is one of the most poorly understood parts of the theropod skeleton. Few even
moderately complete baskets are known; most of those are in coelurosaurs and very few have been described in any
detail (Lambe 1917; Matthew and Brown 1923; Sternberg 1933; Ostrom 1978; Russell and Dong 1993; Norell and
Makovicky 1997). Among non-coelurosaurian theropods, only Allosaurus (Chure 2000a) and Poekilopleuron
bucklandii (Eudes-Deslongchamps 1838) have reasonably complete baskets. No broad comparative studies have
been done on cuirass morphology and its phylogenetic significance remains unevaluated.

Taquet (1998, pp. 184-189) described the confused conditions surrounding the collection of the bones of P.
bucklandii over a period of several weeks. The gastralia all came from one large block, but the elements were
somewhat jumbled (Eudes-Deslongchamps 1838) and did not come out as a single unit. Eudes-Deslongchamps first
removed the isolated pathological seventh gastralia, then the rest of the gastralia which were in two series (elements 1—
6 and 8—14 in Eudes-Deslongchamps 1838, pl. 4, figs 1-2). The relative position of these three separate groups of
gastralia is unknown. Eudes-Deslongchamps then reconstructed the gastral basket (1838, pl. 4, fig. 1) and made a cast
of that reconstruction. The cast is figured here (P1. 1). It is not identical to the reconstructed cuirass as figured in Eudes-
Deslongchamps (1838, pl. 4, figs 1-2) and should be used with caution. Differences noted include the following:

1. There are 12 rows of gastralia in the cast versus 14 in the figures. Rows 1-7 have fused medial elements in both the
figures and the cast, but comparison between the figures and cast breaks down in rows 8§—14 and it is from this part of
the basket that the discrepancy arises.

2. Missing parts of the medial gastralia are restored in the cast.

3. Lateral gastralia are restored in the cast and their placement in a particular row is largely conjectural.

4. Some elements occupying the same position in the cast and Eudes-Deslongchamps’ figures do not compare well
morphologically.

Recent work on a complete and well-preserved gastral cuirass of Allosaurus (Chure 2000a) has helped in
interpreting the gastralia of P. bucklandii. It appears that Eudes-Deslongchamps was in error in identifying ventral
and dorsal views. The excavations (Eudes-Deslongchamps 1838, pl. 4, fig. 1b) at the junction of the cornua, and
sometimes extending onto the cornuae, occur on the inner (dorsal) rather than outer (ventral) surface of gastralia (DJC,
pers. obs.). Thus, we identify Eudes-Deslongchamps’ plate 4, figure 1 as a dorsal view, plate 4, figure 2 as a ventral
view, and the cast is of the dorsal surface.

In Allosaurus, the angle of divarication of the medial gastralia is greater in the cranial end of the basket than in the
caudal end. This reflects the narrowing of the basket as it nears the pelvis and hindlimbs. This also seems to be the
condition in Acrocanthosaurus atokensis (Harris 1998). As reconstructed by Eudes-Deslongchamps, this angle of
divarication is greater caudally than cranially in Poekilopleuron bucklandii. Interpreting the French specimen in light
of what is known in these other two taxa, we identify the sequence of gastralia in P. bucklandii as follows (with the
identification given in the published plates of Eudes-Deslongchamps following in parentheses): 1(14), 2(8), 3(9),
4(10), 5(11), 6(12), 7(13), 8(7), 9(6), 10(5), 11(4), 12(3), 13(2), 14(1) (Text-fig. 2).

In a complete Allosaurus cuirass described by Chure (2000a) the cranial pair of medial gastral elements do not
overlap, but instead abut and form a cranially facing notch of 90 degrees. In addition, this gastral row consists only of
medial elements. In Poekilopleuron bucklandii, the morphology of the medial end of Eudes-Deslongchamps’
fourteenth gastral element appears to be truncate and unlike that of overlapping medial elements. Furthermore,
Eudes-Deslongchamps (1838, p. 71) reported that this gastralia lacked a groove on its cranial margin. This suggests
that there was no element lateral to this one. On the basis of shape and the lack of a groove we interpret this bone as
coming from the first row of the basket (Text-fig. 2).

In rows 2—6 (14 and 8—12 of Eudes-Deslongchamps) the medial elements are unfused. Most the of the median ends
of medial elements in these rows are incomplete and the contacts between right and left gastralium are unknown or
poorly defined, but are figured as abutting. However, in row 7(13) the median end of the right medial element is
expanded and overlaps the dorsal surface of the median end of left medial element. This overlapping, rather than
abutting, contact is typical for theropods (Lambe 1917; Norell and Makovicky 1997; Chure 2000a). Unfortunately, it is
not possible to identify the medial elements of row 10 of the cast with any of the elements in Eudes-Deslongchamps’
figures. With the exception of the first, each cornua has a groove along its cranial margin for a sliding articulation with
its lateral element. This is typical of theropods (Norell and Makovicky 1997; Chure 2000a).
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TEXT-FIG. 2. New reconstruction of the gastral basket of Poekilopleuron bucklandii (based on Eudes-Deslongchamps
1838, pl. 4, fig.1); x 0-25. A, ventral view; B, dorsal view. Arrows indicate concavity on caudal surface of fused medial
elements indicating that this is a dorsal view.

The median element in row 8(7) is pathological, with a bifurcated left ramus. It is possible that this bifurcation is the
result of fusion of the left cornuae of two gastral rows (7 and 8). In the cast of Poekilopleuron bucklandii there is what
appears to be an unfused right medial element for row eight (P1. 1), which might be the mate for one of the rami on the
left side. Unfortunately, this separate medial element was not figured by Eudes-Deslongchamps and the discrepancy
cannot be resolved. In light of this uncertainty, we interpret the bifurcation as a developmental pathology, but not the
result of fusion between gastral rows. Norell and Makovicky (1997) described a pathologically bifurcated medial
gastral element in an unidentified dromaeosaur from Mongolia. However, in that specimen the bifurcation is more
distally located and the two rami of the bifurcation are more divergent. All preserved lateral elements are incomplete.
Only lateral elements for rows 4(10) and 8(7) were found in place. The placement of others in the cast or Eudes-
Deslongchamps’ figures is conjectural.

The right and left medial elements in rows 9—14 (6—1) fuse to form a single V-shaped gastralium. At their point of
fusion the cranial margin is sometimes smoothly rounded and sometimes bears a cranially directed nipple.

The cuirass of Poekilopleuron bucklandii is one of the most complete known for any theropod and is certainly one
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of the best illustrated, thanks to Eudes-Deslongchamps. As noted above, however, comparison with other theropods
is hampered by the lack of equally complete and preserved baskets and a lack of adequate descriptions where such
baskets do exist. Gastral baskets have been reported in the primitive theropods Syntarsus rhodesiensis (Raath 1977)
and S. kayentakayae (Tykoski 1998) but these accounts are cursory. In neither taxon are the medial elements fused.
Allosaurus is the only other basal tetanurine for which a good gastral basket is available. Poekilopleuron bucklandii
differs from Allosaurus in having fused medial elements (Chure 2000a). The single V-shaped medial element
reported by Gilmore (1920) in Allosaurus fragilis is now recognized as a furcula (Chure and Madsen 1996).
Acrocanthosaurus atokensis (Harris 1998) resembles Poekilopleuron bucklandii in having fused V-shaped medial
elements in the caudal portion of the basket and unfused medial elements in the cranial half. The angle between the
cornuae in the fused medial elements is more acute in Acrocanthosaurus than in Poekilopleuron and the cornuae are
much longer.

The cuirass of coelurosaurs retains the features seen in primitive theropods, with two medial and two lateral
elements per row and no fused medial elements (Matthew and Brown 1923; Sternberg 1933; Ostrom 1978; Russell and
Dong 1993; Norell and Makovicky 1997). Lambe (1917) identified a displaced, incomplete element in an
Albertosaurus specimen as the part of a fused medial element. Thulborn (1984) suggested that this might be part of
a furcula, but the bone has been lost and is not available for examination. However, the discovery of furculae in
several genera of tyrannosaurids (Makovicky and Currie 1998) raises serious questions about assuming that a
displaced V-shaped element should be identified a priori as a medial gastral element. Osborn (1906) reported fused
medial gastral elements in the cranial portion of the cuirass of the type of Tyrannosaurus rex (CM 9380). These
elements are currently in a mounted skeleton and thus difficult to examine. However, they do not appear to be furculae
and they are much too large to fit in the narrow pectoral girdle region of tyrannosaurs as restored by Makovicky and
Currie (1998). If these median V-shaped elements are not pathological, they are so large that they must be from the
mid-region of the cuirass. However, we remain uncertain as to the nature of these elements.

Humerus. The humerus is 31 cm long and rather slender compared to that of Baryonyx (Charig and Milner 1997),
Megalosaurus? (Huene 1926, OUM-J13575), Torvosaurus (Galton and Jensen 1979) or Acrocanthosaurus (Currie and
Carpenter 2000). Although its proximal end is incomplete (Eudes-Deslongchamps 1838, pl. 7, figs 1-4), the head was
restored on the cast given by Bigot to the MNHN in 1897 (Text-fig. 3A—B) and was thereafter figured as complete by
Nopsca (1906). The proximal end has a maximum width estimated at 11 cm, whereas the anteroposteriorly flattened
distal end is 12 cm wide. In lateral view, the distal third of the bone is slightly projected forwards, contrasting with the
straight posterior margin of the shaft of Torvosaurus and Eustreptospondylus (Huene 1926; Walker 1964). The inner
curvature of the shaft of the humerus is less marked than in Allosaurus (Madsen 1976), Baryonyx, Eustreptospondylus,
Megalosaurus? and Torvosaurus, and the humeral head is in a higher position than in these latter taxa. In anterior view,
the shaft of the humerus is not sigmoid as in Allosaurus, Acrocanthosaurus and Afrovenator (Sereno et al. 1994). The
deltopectoral crest is confluent with the head, high, and extends down to mid-length of the shaft as in Eustrepto-
spondylus and Megalosaurus? (OUM-J13575). It projects anteriorly and, in contrast to Allosaurus and Acrocantho-
saurus, is oriented nearly at right angles to the proximal end. Its distal part is not recurved medially as in Torvosaurus.
The distal end is rotated outward from the plane of the proximal end, so that the humeral torsion is well marked. In
contrast to Eustreptospondylus, the rounded radial condyle is well below the ulnar condyle and is anteroposteriorly
thicker (5 vs. 3:5cm).

Ulna and radius. The ulna (18 cm) is slightly longer than the radius (17 cm), yet is relatively short and stout (Text-fig.
3¢, F). The proximal end is triangular and is slightly depressed anteriorly where it forms the articulating surface for the
humerus. In contrast to most theropods such as Allosaurus, Baryonyx, Megalosaurus? (BMNH 36585) and
Torvosaurus, there is no olecranon process. The proximal end is thus flat in lateral view. The shaft of the ulna is
not bowed caudally as in Baryonyx and most of the coelurosaurs. The radius is slightly curved anteriorly (Text-fig. 30—
E). The proximal end is triangular and as large as the distal end, whereas it is flattened transversally in Torvosaurus and
Baryonyx. The shaft is unique in the development of a posteromedial ulnar process at its mid-length that contacts the
anterior edge of the ulna. The massive distal end is rounded and its articular surface has a shallow concavity at its
centre.

Metacarpal I. The first left metacarpal is the only manual element preserved (Text-fig. 36—1). Eudes-Deslongchamps
(1838) misidentified this element at a pedal phalanx. It is 6 cm long, 3-9 cm wide proximally and 4-1 cm wide distally.
The first metacarpal closely resembles that of Allosaurus. Its proximal end is divided into two articular surfaces. The
proximomedial face is triangular and concave where it contacts the first distal carpal. The proximolateral face slopes
strongly laterally where it articulates with the second metacarpal, whereas it is continuous with the proximomedial
face in Torvosaurus. This second articular surface extends as far as the mid-length of the bone. The distal condyles are
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TEXT-FIG. 3. Poekilopleuron bucklandii, MNHN 1897-2, from the Middle Bathonian of the Carri¢re de la Maladrerie;

x0-33. A, medial, and B, anterior views of the plaster cast of the left humerus. c, medial, and F, lateral views of the

plaster cast of the left ulna. D, medial, and E, lateral views of the plaster cast of the left radius. G, dorsal, H, lateral, and I,
medial views of the plaster cast of the first left metacarpal.
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TEXT-FIG. 4. Hindlimbs of Poekilopleuron bucklandii (based on Eudes-Deslongchamps 1838, pl. 6, figs 3—4, 7, 10—14;

pl. 7, figs 19-20; pl. 8, figs 3—4); x 0-18. A, anterior, and B, posterior views of the right tibia. C, anterior, and D, medial

views of the right fibula. E, anterior?, and F, medial views of the left fibula. G, distal view of the right tibia. H, anterior

view of the right astragalus. 1, medial, J, lateral, and K, distal views of the right fibula. L, medial, and Mm, lateral views of
the right astragalus. N, anterior, and 0, posterior views of the left astragalus.

separated by a deep sulcus and are strongly asymmetrical, the lateral one being larger. In contrast to Acrocanthosaurus,
there are deep medial and lateral ligament pits.

Tibia. The distal end of the tibia of Poekilopleuron is 16-5 cm wide and 8 cm long anteroposteriorly (Text-fig. 4A—B, G)
as against 16-2 cm by 9-4 cm in Megalosaurus? (OUM-J13568). The anterior surface is depressed where it contacts the
astragalus, the fibula and the calcaneum. The astragalar overhang which accommodates the dorsal process of
astragalus, has a lateral expansion that is more pronounced than in Allosaurus (Madsen 1976), Megalosaurus? (BMNH
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TEXT-FIG. 5. Poekilopleuron bucklandii, MNHN 1897-2, from the Middle Bathonian of the Carri¢re de la Maladrerie;

% 0-5. A, plaster cast of the second phalanx of the third right pedal digit in dorsal view. B, plaster cast of the first phalanx

of the first left pedal digit in dorsal view. ¢, plaster cast of the third phalanx of the fourth left pedal digit in dorsal view.

D, ungual phalanx of the fourth left? digit. E, ungual phalanx of the third right? digit. F, ungual phalanx of the second
left digit.

31809) and Streptospondylus (Meyer 1832; Allain 2001; MNHN 8607). It slopes continuously at about 45 degrees
medially, whereas the astragalar overhang of Megalosaurus? becomes nearly parallel lateral to the shaft of the tibia.
There is a distinct, nearly vertical shoulder on the shaft of the bone 6 cm above the base of the medial condyle.

Fibula. Little can be said about the fibula. The piece of bone figured by Eudes-Deslongchamps (Text-fig. 4C—D) as the
distal end of the fibula shows an unusual distal expansion. Its general morphology and comparisons with the fibula of a
newly discovered megalosaur from the Middle Bathonian of Normandy (Allain in press), suggest that it is the proximal
end of the right fibula. The pieces previously identified as metatarsals (Text-fig. 4E—F, 1-K; Eudes-Deslongchamps,
1838, pl. 8, fig. 5), are probably parts of the shaft and distal ends of the fibulae.

Astragalus. The right astragalus is 10 cm high and 14-5 cm broad, giving a height to breadth (H/B) index (Welles and
Long 1974) of 0-69, comparable to the 0-69 H/B indices of Torvosaurus (Galton and Jensen 1979; Britt 1991). The H/B
indices of Allosaurus fragilis (ranging from 0-85 to 1) and Streptospondylus altdorfensis (0-81) are higher than in
Poekilopleuron. As in Streptospondylus and in contrast with Allosaurus and Sinraptor, there is no process on the
posterior margin of the articulating surface close to the medial edge of the astragalus (Text-fig. 4L—M). The ascending
process is 6-7 cm high (Text-fig. 4H, N—0). Its lateral margin is slightly convex whereas it is concave in
Streptospondylus (Allain 2001). The medial edge of the dorsal process begins rather far laterally. The triangular
ascending process is reminiscent of that of Torvosaurus (Britt 1991), its shape being more rectangular and symmetrical
in Acrocanthosaurus and Streptospondylus. It is also higher and less tapered than in Sinraptor (Currie and Zhao 1993)
and Eustreptospondylus. The shallow fibular articulation (Text-fig. 4M), anterolateral to the ascending process, is not as
wide as in Sinraptor. According to Eudes-Deslongchamps’ illustrations (Text-fig. 4H, N), there is no horizontal groove
running across the anterior face of the astragalar condyles in contrast to Allosaurus, Eustreptospondylus, Sinraptor and
Streptospondylus.
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Phalanges. Casts of 16 of the 20 left or right pedal elements figured by Eudes-Deslongchamps exist (Text-fig. SA—F).
The reconstructed pes of the original publication (Eudes-Deslongchamps 1838, pl. 7, fig. 27) is erroneous, the phalanx
I-1 being the first left metacarpal. Following Allosaurus and other large tetanurans, Poekilopleuron should have five
metatarsals and a phalangeal formula of 2-3-4-5-0. We have tentatively identified the third metatarsal (Eudes-
Deslongchamps 1838, pl. 8, fig. 6) and the phalanges I-1 (pl. 8, fig. 8), I-2 (pl. 8, fig. 26), II-1 (pl. 8, fig. 12), II-2 (pl. 8,
fig. 17), II-3 (pl. 8, figs 22, 24), I1I-1 (pl. 8, fig. 9), I1I-2 (pl. 8, figs 11-12), I1I-3 (pl. 8, figs 13-14), I1I-4 (pl. 8, fig. 25),
IV-2 (pl. 8, fig. 15), IV-3 (pl. 8, fig. 16) and IV-5 (pl. 8, fig. 23). Digit III is complete and nearly 40 cm long. The
phalanges are not significantly different from those of other large theropods: each phalanx is excavated on the extensor
surface proximal to the distal articulation; the collateral ligament fossae are equally developed on phalanges of the
third digit, whereas they are more strongly developed on the lateral side of the phalanges of the first and second digits
and on the medial side of the phalanges of the fourth digit. The pedal ungual of the second digit is the longest, followed
by that of the third, fourth, second and first digit. The claws are roughly triangular in cross-section.

DISCUSSION

The phylogenetic affinities of Poekilopleuron bucklandii

The limited and fragmentary nature of the only known specimen of Poekilopleuron bucklandii and its
subsequent destruction which prevents re-examination makes phylogenetic analysis difficult. Using the
phylogeny of carnivorous dinosaurs of Holtz (2000), it seems that Poekilopleuron is a tetanuran theropod,
as shown by the well-expanded humeral ends, the humeral torsion, the distal end of the tibia expanded to
back the calcaneum, the fibular distal end less than twice anteroposterior width at midshaft, the
mediolaterally reduced and craniocaudally wide astragalar ascending process, the extensive contact
between the first and the second metacarpals, and the metacarpal I that is approximately as broad as long.
On the other hand, Poekilopleuron does not exhibit several derived features known in more advanced
Neotetanurae. These include: the sigmoid humeral shaft as in Allosauridae, such as Allosaurus and
Acrocanthosaurus; the medial process on the posterior margin of the articulating surface of the astragalus,
which is present in all Allosauroidea of which the astragalus is known (i.e. Acrocanthosaurus, Allosaurus
and Sinraptor); the dramatic bend observed in the L-shaped middle chevrons of Acrocanthosaurus,
Allosaurus and Neovenator.

Molnar et al. (1996) examined the morphology of the distal end of the tibia in theropods in detail. They
observed that Poekilopleuron bucklandii shares two features with the basal tetanurines Acrocanthosaurus
atokensis, Allosaurus fragilis, Erectopus superbus, Megalosaurus bucklandii and Piatnitzkysaurus floresi.
These are the presence of a medial buttress and a truncate medial malleolus. With the exception of
Piatnitzkysaurus, the genera concerned, as well as spinosauroids, have a distal projection of the fibular
flange which forms the distalmost part of the tibia.

Overall, the evidence suggests that Poekilopleuron is a basal tetanurine more primitive than the
Allosauroidea. However, Poekilopleuron bucklandii exhibits one synapomorphy of Spinosauroidea (sensu
Sereno et al. 1998): a humeral deltopectoral crest more than 45 per cent of humeral length. Even if the
assignment of Poekilopleuron to the Spinosauroidea is weakly supported, we tentatively refer it to this
latter clade, pending a more detailed phylogenetic analysis of the European Megalosauridae (or any other
permutation of this name) currently in progress (Allain 2002).

Comments on the status of Megalosaurus and Poekilopleuron

The theropod Megalosaurus was the first Mesozoic genus of dinosaur to be formally named and as such it
holds an important historical and emotional place in dinosaur palaecontology. It has been a magnet for the
association of other taxa, such as Poekilopleuron (Paul 1988; Padian 1997). The problem preventing
synonymy of Poekilopleuron with Megalosaurus is not the quality of the French and English material
preserved, but the taxonomic and nomenclatural status of the latter genus. A thorough revision of
Megalosaurus is needed but is beyond the scope of the present paper. However, some comments on the
generic holotype specimen are appropriate.

The lectotype specimen of Megalosaurus bucklandii (Molnar et al. 1990; Benton and Spencer 1995;
Rauhut 2000) is the rostral portion of a right dentary with teeth (OUM-J13505). As specified by Buckland
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(1824) and pointed out by Cuvier (1824) and Owen (1856), the bones discovered at Stonesfield were
neither found together in one spot nor associated. At present, no convincing case has been made that all the
Stonesfield theropod material referred to Megalosaurus actually belongs to that taxon, and we view with
some skepticism the assignment of other non-associated material to the species represented by the dentary
(see Buckland 1824 and Glut 1997, pp. 587—-592 for details of this material). There are least seven genera
of mid-sized to gigantic theropods in the Upper Jurassic Morrison Formation (i.e. Allosaurus, Cerato-
saurus, Elaphrosaurus, Marshosaurus, Saurophaganax, Stokesosaurus, Torvosaurus). These genera are
sympatric and can occur in the same quarry (Forster 1998; Turner and Peterson 1999; Chure 20005). At
least four large theropods (Allosaurus, Ceratosaurus, Lourinhanosaurus and Torvosaurus) are now known
from the Upper Jurassic of Portugal (Mateus 1998; Perez-Moreno et al. 1999; Mateus and Antunes 2000a,
b). Thus, it is not out of the question that several large theropods may have co-existed in Europe during the
Mid Jurassic. We see the referral of much of the large theropod material to the genus Megalosaurus as
problematic and presenting two serious potential problems. First, any phylogenetic analysis of Mega-
losaurus using the referred material may actually be analyzing a chimaera. Secondly, the practice of
referring material to Megalosaurus may be obscuring the diversity of the Middle Jurassic theropod fauna
of Europe. Contrary to what was previously reported (Molnar et al. 1990), three theropods, two of which
are large, have been recovered in Stonesfield, as shown by the three different ilia housed in the collections
of The Natural History Museum and Oxford University Museum. The smallest one (BMNHRS83) was
referred by Huene (1932, pl. 3, fig. 2) to lliosuchus incognitus. The other two described by Buckland
(1824, pl. 43, fig. 3; OUM-J13560) and Owen (1856, p. 15, not figured; BMNH31811) were both referred
to Megalosaurus bucklandii, but they are quite different from one another in shape and proportions.
Similarly, a femur from Stonesfield referred to Megalosaurus bucklandii by Owen (1856, tables 7-8;
BMNH31806) is straight in medial view with a medially directed femoral head, while that described
originally by Buckland (1824, pl. 44, figs 1-2; OUMJ13561) is strongly sigmoid with an anteromedially
directed femoral head, similar to that of Ceratosaurus nasicornis (Gilmore 1920, p. 109). Finally, Phillips
(1871, p. 208) reported ‘there are in reality two forms of scapulae in the Oxford collection placed in the
megalosaurian series, one of which is anchylosed to the coracoid, the other not so. They differ enough to be
certainly referable to different species of animals, the second mentioned being of larger size.’

Although numerous other skeletal parts have been referred to Megalosaurus bucklandii (Owen 1856;
Huxley 1869; Phillips 1871; Walker 1964; Molnar et al. 1990; Britt 1991; Padian 1997), these elements are
of uncertain relationship to the type dentary and the status of the genus must hinge on the dentary alone.
Our examination of the dentary does not reveal any diagnostic features as noted by Molnar (1990). We
consider the genoholotypic specimen of Megalosaurus bucklandii a nomen dubium and recommend that
the name Megalosaurus be restricted to the dentary (OUMJ13506), pending thorough taxonomic revision
in progress by L. Canning, P. M. Barrett and P. Powell. Since there is no dentary material of
Poekilopleuron bucklandii, the synonymy between P. bucklandii and Megalosaurus bucklandii cannot
be determined.
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