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VI). The concavity of the anterior surface may have been the 
site of origin of the retractor bulbi eye muscles. 

The left prootic is nearly complete. Its large posterior portion 
forms the anterior surface of the proximal base of the paroc- 
cipital process (Fig. 3). Its suture with the exoccipital (plus 
opisthotic) is evident. Dorsolaterally a deep notch represents the 
ventral part of the foramen of the trigeminal nerve (cranial 
nerve V). Anterior to the trigeminal foramen the prootic pillar 
appears to be incomplete at its distal end; thus, it is not clear 
whether the laterosphenoid contributed to the formation of the 
trigeminal foramen in life. Ventrolaterally the crista prootica is 
well-developed and gently curved, and the foramen for the fa- 
cial nerve (cranial nerve VII) is located just ventral to this. 
Anterior to the facial nerve foramen and ventral to the crista 
prootica is a small pit from which a groove, probably for the 
palatal ramus of the facial nerve, leads away posteroventrally 
along the prootic-basisphenoid suture to the edge of a fossa that 
contains the fenestra ovalis. It cannot be determined whether 
or not this pit-like structure penetrates the bone. Anteroventrally 
the crista prootica extends onto the lateral surface of the basi- 
sphenoid. 

The large dorsal part of the exoccipitals is missing, and the 
foramen magnum is thus dorsally incomplete (Fig. 1A). Me- 
dially each exoccipital overlaps the dorsolateral corner of the 
occipital condyle. It cannot be determined whether or not the 
two exoccipitals met along the midline of the braincase floor, 
dorsal to the basioccipital, in life. Laterally the distal end of the 
paroccipital process has been damaged (Fig. 3). Two foramina 
for the hypoglossal nerve (cranial nerve XII) are clearly evi- 
dent. Anteroventral to the hypoglossal foramina is the metotic 
fissure, which is large and houses the exits for cranial nerves 
IX-XI. A lamina-like septum is present between the fenestra 
ovalis and metotic fissure. Further anteromedially the opisthotic 
part of the exoccipital forms the posterior border of the fenestra 
ovalis. No suture between the opisthotic and exoccipital is rec- 
ognizable. 

Mandible 

The right ramus of the mandible is almost complete, although 
there is a crack across the bones that border the external man- 
dibular fenestra (Fig. 2). The posterior end of the dentary is 
bifurcated into a dorsal and a ventral process. The latter is in- 
complete distally owing to the aforementioned crack, but in life 
may have been of greater length than the dorsal process. This 
is indicated by the facet for its receipt on the lateral surface of 
the angular. The second external mandibular fenestra identified 
by Young (1973) is an artifact of preservation. The bone frag- 
ment posterior to the posterior border of the dentary is the an- 
teroventral portion of the surangular. The ventral process of the 
dentary may have, in life, formed approximately the anterior 
quarter of the ventral border of the fenestra (Fig. 2B). 

The angular is not as large as Young (1973) described (Fig. 
2). It is dorsoventrally narrow and strap-like, and forms the 
posteroventral part of the mandible. Anteriorly it is forked for 
the receipt of the posteroventral process of the dentary. Poste- 
riorly the angular tapers and may have terminated anterior to 
the end of the mandible. This cannot be determined, however, 
as its posterior end is incomplete. Its suture with the surangular 
is nearly straight, running along a ridge, rather than being con- 
vex at its mid-point, as Young (1973) described. 

The surangular is a large bone, and larger than Young (1973) 
described it. It forms most of the posterior part of the mandible 
(Fig. 2). Dorsolaterally a ridge is present, which runs parallel 
to the dorsal border of the bone and ends anteriorly above the 
external mandibular fenestra. The lateral surface of the bone is 
highly concave, especially in the region between the ridge just 
described and that along the suture with the angular. The an- 

teroventral portion of the surangular forms most of the anter- 
oventral border of the external mandibular fenestra and ex- 
cludes the angular from the latter. Posteriorly the surangular 
narrows, exposing the articular on the lateral surface of the 
mandible. 

The articular fossa identified by Young is actually the con- 
cave dorsal surface of the retroarticular process. Thus, the latter 
is large, with a pronounced dorsal eminence at the end of the 
process (Figs. 2, 4), as is the case in Euparkeria (Ewer, 1965: 
fig. 2a), Xilosuchus (Wu, 1981:fig. 5), and Proterosuchus 
(Cruickshank, 1972:fig. 2c). The true articular fossa for the 
quadrate is located anterior to this (Fig. 4B). The suture of the 
articular with the surangular is clearly evident on the lateral 
surface of the mandible. 

The splenial is partially disarticulated from the dentary, such 
that its ventral border is exposed (Fig. 2A). No further com- 
ments can be made about this bone. The entire medial face of 
the mandible is not visible due to its occlusion with the skull. 

Dentition 

Preserved teeth and tooth sockets (Fig. 2A) suggest that the 
premaxilla bore five teeth, not six or seven as was described 
by Young (1973). The premaxillary teeth are compressed, es- 
pecially the more posterior teeth. Their crowns bear fine ser- 
rations on both anterior and posterior edges and their tips re- 
curve posteriorly. The third tooth is the largest and the fifth is 
the smallest, much smaller than the third. 

There were at least thirteen maxillary teeth, as indicated by 
tooth sockets. Young (1973) believed that the maxilla bore elev- 
en or twelve teeth, because he erroneously referred the first two 
maxillary teeth to the premaxillary series. The maxillary teeth 
may have generally resembled the morphology of the more pos- 
terior premaxillary teeth, except for size-related differences, but 
no single complete maxillary tooth is preserved. Interdental 
plates are present along the medial side of the maxillary alveoli, 
and most of them appear to be ankylosed to the medial walls 
of the tooth sockets. 

The exact number of dentary teeth is unknown because of 
the occlusion of the mandible with the skull. The dentary def- 
initely bore at least sixteen teeth (Young [1973] believed there 
may have been twelve or thirteen) in life, as is evident from 
the number of preserved tooth sockets. The preserved dentary 
teeth reveal no significant differences from the premaxillary 
teeth. 

Vertebrae 

Fifty-four vertebrae are preserved. Four closely associated 
vertebrae near the left pelvic girdle are the most complete (Fig. 
6). The first of these four vertebrae is inverted in orientation 
and is a cervical, on the basis of the ventral location of its 
tubercular facet for its rib. The next two vertebrae most prob- 
ably represent the last two cervicals because their tubercular 
facets do not reach the suture with the neural arch. In this case 
the first three of these four vertebrae are cervicals seven to nine, 
and the last of the series is the first dorsal, if the neck consisted 
of nine vertebrae in Turfanosuchus dabanensis, as in most ar- 
chosaurians (sensu Gauthier, 1986). Young (1973) considered 
only the first two of these four to be cervicals. These four ver- 
tebrae are generally similar to one another, although the last 
two are shorter in length than the first two. The lateral surfaces 
of the centrum of each of these four vertebrae is concave, with 
a fossa situated dorsally. The neural spine of each vertebra is 
not very tall, and has a well-developed spine table at its top, as 
is also seen in Euparkeria (Ewer, 1965:fig. 19). There is no 
median ridge on the ventral surface of each centrum, but such 
is present in the more anterior cervicals, as was described by 
Young (1973). 
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phylogenetically much more closely aligned to the lineage lead- 
ing towards the Crocodylomorpha. 

In Parrish's (1993) study, however, the suchian status of Tur- 
fanosuchus dabanensis was established on the basis of a data 
matrix in which only about 57% (24) of the total (42) characters 
were known for that taxon. Our restudy reveals that among the 
characters employed in Parrish's data matrix, 88% (37) can now 
be scored directly for T. dabanensis. Ideally, it should be rea- 
sonable for us to use Parrish's data matrix, together with our 
new information, for testing his hypothesis concerning the re- 
lationships of T. dabanensis. This is, however, not possible be- 
cause Parrish's character state matrix (his table 2) for the phy- 
logenetic analysis of the Crocodylotarsi is unfortunately replete 
with problems, not only those probably caused by an accident 
of transposition, but also those due to errors and inadequacy of 
the definition of certain character states (also see Gower, 1996; 
Gower and Wilkinson, 1996). For example, Parrish's character 
7, describing the position of the exit of the internal carotid 
artery in his table 1 (character definition), does not match the 
state distribution of "character 7" in his table 2 (Character state 
matrix) in terms of his discussion of this character in the text. 
Characters 11 and 22 show two apomorphic states (1 and 2) in 
his table 2, but only one apomorphic state is described for these 
characters in his table 1. In addition, Parrish's data matrix also 
does not yield the tree, nor the tree statistics, that he reports. 
Because of these problems we are confined to a consideration 
of the characters that were previously unknown or incorrectly 
explained for this taxon, and that have been hypothesised in 
more recent studies to be significant in establishing the phylo- 
genetic relationships among Euparkeria, the Proterochampsi- 
dae, and basal archosaurians. 

1. Calcaneal Facets for Fibula and Distal Tarsal 4 Continu- 
ous-an apomorphic character state hypothesized in recent 
studies (Sereno, 1991; Parrish, 1993; Juul, 1994) to be confined 
within the Archosauriformes. It is present in Turfanosuchus da- 
banensis. The calcaneal facets for the fibula and distal tarsal 4 
are separate in Euparkeria as described by Sereno (1991), but 
were considered by Parrish (1993) to be continuous. Gower 
(1996) supports Sereno's (1991) plesiomorphy of this character 
for Euparkeria. Therefore, the continuity of calcaneal facets for 
the fibula and distal tarsal 4 can be used to define the group 
including those archosauriforms with a phylogenetic position 
above Euparkeria. 

2. Vertebral Intercentrum Absent between Postaxial Verte- 
brae-a derived character state commonly believed to be one 
of the synapomorphies of a group including all archosauriforms 
phylogenetically higher than Euparkeria. Unfortunately, the 
presence or absence of the postaxial intercentra cannot be de- 
termined for Turfanosuchus dabanensis owing to poor preser- 
vation. This character state would play a similar role to the 
above character state if T. dabanensis lacks intercentra in the 
postaxial vertebrae. 

3. Calcaneal Tuber Projects More than 45 Degrees Posteri- 
orly-a derived character state for the Archosauria (sensu Gau- 
thier, 1986). Parrish (1993) further divided this character into 
two derived states versus the plesiomorphic state, without any 
posterior division (but see Gower's comments [1996]). Sereno 
(1991) and Gower (1996) argued that the calcaneal tuber is 
mainly laterally directed in Euparkeria and the Proterochamp- 
sidae, and that this represents the plesiomorphic state of this 
character. In Turfanosuchus dabanensis the tuber is nearly per- 
pendicular to the long axis of the articulation between the tibial 
fibula and astragalus/calcaneum, and thus shows the apomorph- 
ic state. This character state has been suggested by Sereno 
(1991), Parrish (1993), and Juul (1994) to be one of the syna- 
pomorphies of the Archosauria, which also suggests that T. da- 
banensis is possibly phylogenetically closer to the Archosauria 
than is Euparkeria or the Proterochampsidae. 

4. Palatal Teeth Absent-an apomorphic character state with- 
in the Archosauriformes that has been commonly hypothesised 
in recent studies to be one of the synapomorphies of the Ar- 
chosauria. Palatal teeth are present in Turfanosuchus dabanen- 
sis, as they are in Euparkeria and the Proterochampsidae. 

5. Foramina for Internal Carotid Arteries Enter the Body of 
the Basisphenoid Lateral to the Basipterygoid Processes-an 
apomorphic character state within the Archosauriformes that 
was hypothesised by Parrish (1993) to be one of the synapo- 
morphies of the group including the Proterochampsidae and Ar- 
chosauria (including Turfanosuchus dabanensis). However, The 
plesiomorphic condition of this character is present in T. da- 
banensis and also in some specimens of the Proterochampsidae 
(Parrish, 1993). In this case the apomorphic state of this char- 
acter only occurs in the Archosauria exclusive of T. dabanensis. 
The plesiomorphic condition of this character and character 4 
(above) strongly suggest that T. dabanensis is not phylogenet- 
ically referable to the Archosauria. 

6. A Rotary, Crurotarsal Proximal Ankle Joint (the Major 
Morphological Feature Characteristic of This Structure is an 
Extended, Wheel-like Process on the Calcaneum that Rotates 
on the Fibula)-an apomorphic character state commonly hy- 
pothesised in recent studies to be one of the synapomorphies 
of the Crurotarsi (Sereno and Arcucci, 1990). Turfanosuchus 
dabanensis possesses this apomorphic state. 

7. Calcaneal Tuber Shaft Broader (Anteroposterior Length) 
than Tall (Dorsoventral Length) = the Dorsoventral Length 
Greater than the Proximodistal Length (Gower, 1996)-an apo- 
morphic character state recognised by Sereno (1991) and Juul 
(1994) as one of the synapomorphies of the Crurotarsi. The 
polarity of the character states was altered by Parrish (1993), 
without providing a reason. The plesiomorphic state of this 
character is present in Turfanosuchus dabanensis as it is in 
early archosauriforms. In T. dabanensis the end of the calcaneal 
tuber has an anteroposterior length much smaller than the dor- 
soventral (proximodistal) length (see Fig. 11 A, C). The ple- 
siomorphic state of this character is also considered by Sereno 
(1991) and Gower (1996) to be present in Euparkeria and the 
Proterochampsidae. 

8. Calcaneal Tuber Flared Distally-an apomorphic state hy- 
pothesised in recent studies (Sereno, 1991; Juul, 1994) to be 
one of the synapomorphies of the Crurotarsi. The end of the 
calcaneum is not flared in Turfanosuchus dabanensis (see Fig. 
11), showing a plesiomorphic character state equivalent to that 
seen in all non-archosaurians plus ornithodirans. 

9. Tibial Facet on Astragalus Flexed-an apomorphic char- 
acter state determined by Sereno (1991) and Juul (1994) to be 
one of the synapomorphies of the Crurotarsi (but Parrish [1993] 
considers the apomorphic state of this character to be present 
in two less inclusive groups: the Suchia and Dinosauria). As in 
many early archosauriforms, Turfanosuchus dabanensis has the 
plesiomorphic state of this character: the facet is simply con- 
cave. Characters 7-9 mentioned here apparently call into ques- 
tion the conclusion that T. dabanensis is a crurotarsan. The 
presence of a rotary, crurotarsal ankle joint (character 6) in T. 
dabanensis and the Crurotarsi suggests a possible convergence 
within the Archosauriformes. 

10. Crocodile-normal Tarsus, with a Ball on Astragalus and 
a Socket on Calcaneum-an apomorphic character state hy- 
pothesised by Parrish (1993) to be one of the synapomorphies 
of the Crocodylotarsi. Turfanosuchus dabanensis possesses a 
crocodile-normal tarsus. This may again be due to convergence 
within the Archosauriformes. 

11. Heterodonty, with Caniniform Anterior Teeth and Me- 
diolaterally Compressed and Recurved Posterior Teeth-an 
apomorphic character state considered by Parrish (1993) to be 
one of the synapomorphies of the Crocodylotarsi. It is apparent 
that Turfanosuchus dabanensis possesses the plesiomorphic 
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state of this character: lacking the anterior caniniform teeth (see 
Fig. 2). 

12. Calcaneum with Distinct Socket Ventral to Anterior Part 
of Bone Medial and Ventral to Fibular Facet-an apomorphic 
character state considered by Parrish (1993) to be one of the 
four synapomorphies of the Suchia (including Turfanosuchus 
dabanensis). Our examination reveals that in T. dabanensis the 
calcaneum does not bear a socket on the facet for the astragalus, 
and thus exhibits the plesiomorphic state of this character (see 
Fig. 11A, C). 

13. Calcaneal Tuber with a Dorsoventrally (Anteroposteri- 
orly) Aligned Median Depression on its Distal End-an apo- 
morphic state used by Parrish (1993) to define the Suchia. In 
Turfanosuchus dabanensis there is a shallow depression on the 
end of the calcaneal tuber, which is lateromedially elongate 
rather than anteroposteriorly aligned (see "cds," Fig. 11C). In 
addition, there is a depression on the ventral posterior surface 
of the calcaneal tuber near the distal end ("dfo", Fig. 11B, C). 
We consider the condition of this character to be plesiomorphic 
for T. dabanensis. 

14. Anterior Parts of the Lateral Sides of the Dorsal Centra 
Constricted-an apomorphic character state hypothesised by 
Parrish (1993) to be one of the synapomorphies of the Suchia. 
It is true that this apomorphic character state is present in Tur- 
fanosuchus dabanensis, but this state is also present in Eupar- 
keria according to figure 20 of plate 31 of Ewer (1965). The 
presence of this character state in Euparkeria certainly influ- 
ences the branching pattern of the Archosauriformes as pro- 
posed by Parrish (1993). 

15. Quadratojugal Making up over 50 Percent of Ventral 
Margin of Infratemporal Fenestra-an apomorphic character 
state recognised by Parrish (1993) as one of the synapomor- 
phies of the Suchia. This character is very vague and it is hard 
to determine the states based on the original definition of the 
character (quadratojugal makes less than [0] or 50% or more 
[1] of the ventral margin of the lateral temporal fenestra) be- 
cause the anterior process of the quadratojugal extends along 
the ventral side of the posterior process of the jugal in many 
included taxa, but along its dorsal side in a few included taxa 
(see Parrish, 1993:figs. 4, 6, 9). The derived state was appar- 
ently scored by Parrish for Turfanosuchus dabanensis as well 
as for Lotosaurus and Prestosuchus. It is true that the anterior 
process of the quadratojugal in these taxa is elongate, longer 
than the 50% of the ventral margin of the lateral temporal fe- 
nestra, but the part that enters the ventral border of the fenestra 
is very short. If one uses the proportion of the total length of 
the anterior process of the quadratojugal to the ventral length 
of the infratemporal fenestra as a criterion, then the derived 
state of the character should be scored for Chanaresuchus (see 
Romer, 1971:fig. 2), Rutiodon and Prestosuchus as well. Ad- 
ditionally in some of the taxa included by Parrish (1993), such 
as T. dabanensis, Proterosuchus (Cruickshank, 1972:fig. 2b), 
Erythrosuchus (Parrish, 1992:fig. 6), Desmatosuchus (Parrish, 
1993:fig. 6B), and Postosuchus (Parrish, 1993:fig. 9B), the pos- 
terior process of the jugal extends posteriorly to the end of the 
infratemporal fenestra and separates the quadratojugal from the 
ventral border of the fenestra (see Figs. 2, 4). Therefore, this 
character must be redefined before it can be treated as being 
informative. 

Among the four synapomorphies employed by Parrish (1993) 
to define the Suchia, two (characters 12 and 13) definitely are 
present in the plesiomorphic state for Turfanosuchus dabanen- 
sis, and one (character 15) is uninformative. The other (char- 
acter 14) has a broader distribution within the Archosaurifor- 
mes. Therefore, the suchian status of T. dabanensis, as proposed 
by Parrish (1993), is questionable, and this is made more so 
when taking characters 4, 5, 7-9, and 11 into consideration. 

16. Quadratojugal Forms Entire Posterior Border of Infratem- 

poral Fenestra-an apomorphic state considered by Parrish 
(1993) to be one of three synapomorphies of the group includ- 
ing Turfanosuchus dabanensis, Lewisuchus, and his Rauisuch- 
iformes (see Fig. 12). In contrast, our study shows that T. da- 
banensis possesses the plesiomorphic state of this character: the 
quadratojugal forms only part of the posterior border of the 
infratemporal fenestra (see Figs. 2B and 4B). 

17. Calcaneal Tuber Flares Such that Both its Medial and 
Lateral Sides are Concave-an apomorphic character state 
shared by Turfanosuchus dabanensis and the Rauisuchiformes 
according to Parrish (1993). This is not true for T. dabanensis, 
however. As discussed above, the end of the calcaneal tuber is 
anteroposteriorly narrow and is not flared at all, and the shaft 
of the tuber is laterally convex and medially concave in this 
taxon (see Fig. 11). 

In summary, most of the characters that have been used to 
establish phylogenetic relationships among the archosauriforms 
(early archosauriforms and basal archosaurians in particular) are 
now known for Turfanosuchus dabanensis. Our study reveals 
that most of the previously undetermined characters of T. da- 
banensis show the plesiomorphic character state, which casts 
doubt upon the phylogenetic position of this taxon as proposed 
by Parrish (1993). Additionally, Parrish (1993), mistakenly as- 
signed the apomorphic state to a number of the characters of 
T. dabanensis, which makes his phylogenetic conclusions yet 
more questionable. Although we have not conducted a new 
phylogenetic analysis, the new information resulting from our 
restudy strongly indicates that T. dabanensis is not a suchian 
and is not even a member of the Crurotarsi. Whether it is an 
archosaurian requires a detailed phylogenetic study of relevant 
taxa, but the apomorphic state of some characters regarding the 
ankle elements rules out its close relationship with Euparkeria. 
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