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APPENDIX 1: LIST OF CHARACTERS
USED IN THIS STUDY

Characters 1-22 taken from Heckert & Lucas (1999) with
minor moderation. Characters 1-4 and 14 are originally from
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Parrish (1994). Characters 23-27 taken from Heckert et al.
(1996) with minor modification. Number in brackets cor-
responds to character number in original papers. Characters
27-37 are new.

1. [1]

6. [10]

7.[14]

8. [15]

9.[16]

Premaxilla edentulous anteriorly, with an
anteroventrally inclined, mediolaterally expan-
ded ‘shovel’ at the anterior end: absent (0) or
present (1). Heckert & Lucas (1999) considered
the presence of the ‘shovel-like’ terminus of
the premaxilla to be an aetosaur synapomorphy.
Re-examination of the type specimens of Aefo-
saurus shows that this character is not present
in that taxon. Nor is it present in another undes-
cribed taxon from Germany.

Teeth mediolaterally compressed and recurved
(0), teeth bulbous and conical with recurved tips
(1), teeth bulbous and conical lacking recurved
tips (2). Parrish (1994), Heckert et al. (1996) and
Heckert & Lucas (1999) all scored the teeth of
Aetosaurus as being mediolaterally compressed
and recurved as in ‘rauisuchians’. However, as
noted by Walker (1961) only the apices are re-
curved and the teeth are conical with a bulbous
base, as in other aetosaurs. A single tooth pre-
served in the holotype dentary of Aetosauroides
appears to be mediolaterally compressed and re-
curved, but Casimiquela (1967) noted that the
teeth were more like those of Aetosaurus.
Anterior part of the dentary with teeth (0) or
edentulous (1). State 1 is most probably a syn-
apomorphy of the Aetosauria and thus provides
no in-group resolution. Based on reconstruc-
tions of the skull of Aetosaurus by Fraas (1877)
and Huene (1920), Parrish (1994), Heckert et al.
(1996) and Heckert & Lucas (1999) all scored
the anterior part of the dentary in Aetosaurus as
possessing teeth. However, Walker (1961: 166—
167) redescribed the holotype of Aetosaurus and
noted that the anterior portion of the dentary is
edentulous, thus this character is rescored for
Aetosaurus.

Posterior premaxillary teeth present (0) or ab-
sent (I1). This character is scored incorrectly
for Longosuchus in Heckert et al. (1996). Lon-
gosuchus does possess premaxillary teeth (Par-
rish 1994; Small 2002).

External nares shorter than (0) or longer than
(1) antorbital fenestra. This is a synapomorphy
of the Aetosauria and does not offer any in-group
resolution.

Position of supratemporal fenestra: dorsally ex-
posed (0) or lateral (1). This is a synapomorphy
of the Aetosauria and does not offer any in-group
resolution.

Jugal: not downturned (0) or downturned (1).
This is a synapomorphy of the Aetosauria and
does not offer any in-group resolution.
‘Slipper-shaped’ mandible: absent (0) or
present (1). This is a synapomorphy of the Aeto-
sauria and does not offer any in-group resolu-
tion.

Dentary tooth count: 9 or more (0) or fewer
than 9 (1). Aetosaurus is considered by Heckert

10. [18]

11.[19]

12.[20]

& Lucas (1999) to possess State 0, however,
according to Walker (1961: 176) the tooth count
is actually 7-8.

Transverse processes of dorsal vertebrae short,
less than twice as wide as the centrum
(0) or elongate, buttressed ventrally (I).
Transverse process lengths vary through the
dorsal series, however only Typothorax coc-
cinarum and Paratypothorax possess elong-
ate processes with a ventral ridge of but-
tress (pers. obs.). Heckert & Lucas (1999)
code Stagonolepis as having elongate trans-
verse processes, however, as figured by Walker
(1961: 137) they are short. Very elongate pro-
cesses are considered an autapomorphy of
Stagonolepis wellesi by Long & Murry (1995)
and were scored accordingly by Heckert &
Lucas (1999). However, as seen in the holotype
of S. wellesi (Long & Murry 1995: figs 69b, 75a),
these processes belong to the posterior presac-
ral vertebrae, which in Desmatosuchus (Parker
2003) and Typothorax (Hunt et al. 1993) are
also extremely elongate and fused to ribs. Thus,
these vertebrae do not present a clear represent-
ation of transverse process lengths throughout
the dorsal series because the posterior-most ver-
tebrae and ribs appear to be particularly mod-
ified. This modification occurred to some de-
gree in several other taxa as well. Walker (1961:
137-139) commented on the uniqueness of the
posterior dorsals in S. robertsoni. A better rep-
resentative figure of a S. wellesi dorsal vertebra
was provided by Case (1932: fig. 2) showing
that the processes are less than twice the width
of the centrum. This is probably also true for
Aetosauroides scagliai. The series of ‘dorsal’
vertebrae figured in Heckert & Lucas (2002a:
figs 2.7,2.8) are grooved ventrally, possess chev-
ron facets and the centra are clearly increasing in
length while decreasing in overall size, indicat-
ing that they are caudals and not dorsals. Indeed,
the transverse processes on these vertebrae are
more consistent with caudals than dorsals in be-
ing very flat and broad and seemingly possessing
no rib articulations. The other vertebrae figured
by Heckert & Lucas (2002: figs 2.9 — 2.11) are
dorsals and even though the transverse processes
are incomplete, they do not appear to have been
particularly elongate. It should be noted that in
their text Heckert & Lucas (2002: 855) con-
sider three of these vertebrae to be dorsals, even
though they list them as caudals in the caption
for their figure.

Presacral neural spine height high (0) or gener-
ally low, less than height of centrum (1 ). Heckert
& Lucas (1999) consider a low neural spine to be
plesiomorphic and score it so for their outgroup.
However, ‘rauisuchians’ have high neural spines
and so this character is rescored.

Cervical centra keeled ventrally (0) or unkeeled
(1). According to Desojo & Béez (2005) elong-
ate keels are present on the ventral surface of
the cervical centra in Neoaetosauroides (contra
Heckert & Lucas 1999).
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14. [30]

15. [31]

16. [33]

17. [34]

18. [35]
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Anterior bars on dorsal and lateral plates: ab-
sent (0), weakly raised bar (1), strongly raised
bar (2). Desmatosuchus has a depressed lam-
ina rather than a raised anterior bar (Long &
Ballew 1985). Zeigler et al. (2000) and Martz
(2002) describe the anterior bar as being moder-
ately or weakly developed in Heliocanthus and
Paratypothorax, respectively. A raised anterior
bar is present in pseudosuchian Revueltosaurus
(Parker et al. 2005).

Width to length ratio of widest dorsal parame-
dian plates: maximum of less than 3.5/1 (0),
3.5/1 or more (1). This character is widely used
in aetosaur systematics (Heckert & Lucas 2000),
even for taxa in which the whole carapace is not
known. While it can be a useful character, it
should be used only for taxa that are relatively
complete, because in a widening and tapering
carapace there is much variation in the width to
length ratios of the paramedian plates. Parrish
(1994) mis-scores this character for Paratypo-
thorax (Harris et al. 2003a). Furthermore, since
only Paratypothorax has ratios of more than 4/1,
the value was reduced to 3.5/1 to be more inclus-
ive.

Shape of cervical dorsal paramedian plates:
wider than long (0) or longer than wide (1).
The cervical paramedians are scored for Redon-
dasuchus as being ‘as long as wide’ in Heckert
et al. (1996) and as ‘wider than long’ in Heckert
& Lucas (1999). However, the state is ambigu-
ous in Redondasuchus because of the isolated
nature of the material and should be scored
as unknown. This character is also unknown
for Acaenasuchus (contra Heckert & Lucas
1999).

Patterning of paramedian plates: radiate (0) or
random (1). This character is mis-scored for
Desmatosuchus by Heckert et al. (1996) and
needs to be rescored as being random. All aeto-
saur taxa do not vary in this character through-
out the paramedian series, therefore it is not ne-
cessary to distinguish regions for this character
(Harris et al. 2003a; contra Heckert & Lucas
1999).

Ornamentation of paramedian plates consists of
mixture of pits, elongate pits, grooves and ridges
(0) or small subcircular pits only (1). Within the
Aetosauria only Typothorax and Redondasuchus
have an ornamentation that consists of small
subcircular pits. Desojo (2003) also notes this
type of ornamentation in the purported aeto-
saur Chilenosuchus, however no other aetosaur-
ian characters are present in the holotype spe-
cimen. The discovery of aetosaur-like plates in
the pseudosuchian Revueltosaurus demonstrates
that this plate type is not unique to aetosaurs. Re-
vueltosaurus also possesses an ornamentation of
small, circular pits (Parker et al. 2005), therefore
this state could represent the plesiomorphic con-
dition.

Dorsal eminence contacts posterior margin of
the paramedian plates majority of the time
(0) or almost never (I1). This character can

19. [36]

20. [43]

21.[45,46]

23

be ambiguous because of the variability of or-
namentation in aetosaur armour. For example,
Paratypothorax is listed in Heckert et al. (1996)
and Heckert & Lucas (1999) as possessing a
boss that contacts the posterior margin of the
plate. Only in a few specimens where the boss is
particularly large and hook-like (Long & Murry
1995: fig. 114e) does it contact the margin in
Paratypothorax, however, this is not the case
in most plates (e.g. Case 1932: pl. 4, figs 5—
6; Lucas & Hunt 1993: figs 44b,c.f; Jenkins
et al. 1994: fig. 10; pers. obs.). In Typothorax,
when bosses do occur on the dorsal paramedian
plates they can either be in contact with or just
anterior to the posterior margin. Martz (2002)
attributes this to position in the carapace, with
the margin contacting bosses being on the more
posterior plates in Typothorax and this condition
is most probably the same for Paratypothorax.
Therefore this character is not valid as originally
constructed and the state definitions have been
modified for this study.

Raised dorsal eminence on cervical and anteri-
ormost paramedian plates: absent (0), present
(1). Heckert & Lucas (1999) divided this char-
acter among three body regions (characters 36—
38). Harris et al. (2003a) argued that these char-
acters co-vary and that such a reductive coding
might give too much weight to this ‘group’ of
characters. However, in the majority of actosaur
taxa, raised dorsal eminences do not occur in
the cervical or anterior dorsal paramedian plates.
Harris et al. (2003a) combined characters 37 and
38 into a single character, but the resultant char-
acter offers no in-group resolution since dorsal
eminences do occur in the posterior dorsal and
caudal regions of all aetosaurs. Therefore, the
three characters constructed by Heckert & Lucas
(1999) are combined and the resulting single
character is redefined for this study. Note that
Heckert et al. (1996) score dorsal eminences as
present in Neoaetosauroides whereas Heckert &
Lucas (1999) score them as absent. According
to Desojo & Béez (2005) they are present in that
taxon.

Ventral keel or strut never present (0) or present
(1) on some or all paramedian plates. Heckert
etal. (1996) and Heckert & Lucas (1999) restric-
ted this character to Redondasuchus and Typo-
thorax but it is also found in some plates of Para-
typothorax (pers. obs.), Stagonolepis wellesi and
Tecovasuchus (Martz 2002). Also variable is
whether or not this ventral keel (or strut) is con-
tinuous across the width of the plate. Heckert
& Lucas (1999) list a discontinuous keel as an
autapomorphy for ‘Redondasuchus’; however,
according to Martz (2002) a discontinuous keel
also occurs in Typothorax, Stagonolepis wellesi,
Paratypothorax and Tecovasuchus.

Cervical paramedian plates dorsoventrally
thickened with tongue-and-groove articulations:
no (0) or yes (1). Heckert & Lucas (1999) scored
two separate characters for this condition; how-
ever in taxa where the cervical plates are greatly
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thickened, the tongue-and-groove articulation
(sensu Long & Ballew 1985) is present.
Lateral cervical armour lacks (0) or possesses
(1) spikes or horns, that may be extremely elong-
ate (2). Paratypothorax, Heliocanthus and Te-
covasuchus possess cervical lateral plates where
the dorsal eminence is in the form of a spine
or horn. Desmatosuchus, Acaenasuchus, Lu-
casuchus and Longosuchus possess cervical lat-
eral spines that are greatly elongated. The cer-
vical spikes attributed to Stagonolepis wellesi
by Long & Ballew (1985) actually belong to a
Paratypothorax-like animal instead.

Flexure of paramedian plates: none or minimal
(0), strongly flexed ventrally (1). Heckert et al.
(1996) use this character as an autapomorphy
for Redondasuchus, however it also occurs in
Typothorax. Paramedian plates of Typothorax
from a single carapace (PEFO 23388) occur in
two forms: transversely flattened and strongly
flexed. This flexion also occurs in material from
the Canjilon Quarry (Martz 2002). In addition,
a partial skeleton of Stagonolepis wellesi from
Petrified Forest National Park (PEFO 31217)
possesses numerous paramedian plates that are
strongly flexed ventrally. This character has also
been noted for S. robertsoni (the ‘angulated
plates’ of Huxley (1859)) and, to some extent,
in A. ferratus by Walker (1961: 157, 170).
Minimum angle of flexion between the dorsal
and lateral flanges of the lateral plates: obtuse
(0), approximately 90° (1), or strongly acute (2).
Heckert et al. (1996) constructed this charac-
ter with only two states; obtuse and approxim-
ately 90° or less. However, this does not ad-
equately describe the variation seen between
aetosaur taxa. The challenge here is to properly
acknowledge variation in morphology within a
single carapace while reflecting synapomorph-
ies between taxa, yet not giving this data too
much weight by providing more reductive char-
acter construction (i.e. providing characters for
each region or sub-region). Problems arise be-
cause most taxa have several distinct lateral plate
morphologies, e.g. Typothorax has plates that
are flattened in the pelvic region of the cara-
pace and sharply angled in the more anterior re-
gion (Martz 2002). Nevertheless, acutely folded
plates only occur in a few taxa, whereas all of
the plates in Desmatosuchus and Longosuchus
are flexed at approximately right angles. There-
fore, it is more appropriate to consider minimum
angles throughout the entire carapace.
Symmetry of dorsal and lateral flanges of mid-
dorsal lateral plates: symmetrical (0), asymmet-
rical with dorsal flange longest (1), asymmet-
rical with lateral flange longest (2). As with the
previous character there is much variability in
the lateral plates within a single carapace, how-
ever groups of taxa possess similar patterns of
variability, which are considered here to be ho-
mologous. Therefore, a single character can be
used to determine synapomorphy within the in-

26. [17]

217.

28.

29.

30.

group rather than heavily weighting the data by
using numerous characters.

Presence of a narrow region (‘waist’) in
the carapace anterior to the sacrum: present
(0) or absent (1). This character is discern-
able only for taxa in which whole carapaces
or representative plates from throughout the
body are known. A presacral constriction is
present in Stagonolepis (Case 1932; Walker
1961), Aetosaurus (Wild 1989), Aetosaur-
oides (Casimiquela 1961), Neoaetosauroides
(Bonaparte 1971) and Coahomasuchus (Heckert
& Lucas 1999). It is not present in Longosuchus
(Sawin 1947), Typothorax (Hunt et al. 1993) and
other wide-bodied forms (e. g. Paratypothorax).
There is no evidence for this constriction in Des-
matosuchus (Parker 2003; contra Long & Murry
1995) or in Heliocanthus or Tecovasuchus.
Fusion of last presacral vertebra into sacrum
does not occur (0) or occurs (1). All known
pelves that are assignable to Desmatosuchus,
Longosuchus and Lucasuchus possess character
state 1 (Elder 1978; Parker 2003). This fusion is
not seen in pelves assigned to any other taxa re-
gardless of size and therefore represents a taxo-
nomic rather than ontogenetic character (Parker
2003). Sexual dimorphism cannot be ruled out at
present due to a small sample size, but it cannot
currently be supported either.

Pelvic and anterior caudal lateral plates:
roughly equant in width and length and pos-
sessing a sharp medially situated keel (0), or
roughly triangular in lateral view with a semi-
circular ventrolateral border and a hook-like
eminence (1) or rectangular and ventral to a
well-developed spine (2). A roughly triangu-
lar plate with a semicircular ventrolateral bor-
der and a hook-like eminence is shared by
several taxa including Typothorax, Paratypo-
thorax, Heliocanthus and Tecovasuchus and dif-
fers strikingly from the spiked plate found in
Desmatosuchus, Longosuchus, Lucasuchus and
Acaenasuchus (see Fig. 9). A somewhat sim-
ilar form occurs in Aetosaurus, Stagonolepis,
Aetosauroides and Neoaetosauroides, but these
plates are more squarish rather than triangular.
Dorsal eminence on paramedian plates: cent-
ralised (0), moderately offset medially (1) or
strongly offset medially (2). In Desmatosuchus
the dorsal eminence is always centralised on the
paramedian plate. In other taxa the eminence is
located medial to centre. The extreme occurs in
taxa such as Paratypothorax and Heliocanthus
where the eminence is very close to the medial
edge of the plate.

Lateral spikes in anterior and mid-dorsal re-
gions: not present (0), form a dorsoventrally
fattened ‘horn’ (1) or form a conical spine (2).
The dorsoventrally flattened ‘horn’ is typified
by what is seen in Paratypothorax and Tecov-
asuchus (Fig. 8), while the morphology seen in
Desmatosuchus (Parker 2005: fig. 3) typifies the
more conical spine.
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Number of ventral plate rows: 10 or more (0),
less than 10 (I). Few aetosaur specimens have
the complete ventral carapace preserved. While
Desmatosuchus is known from several fairly
complete carapaces, no ventral armour has been
recovered with these specimens. It is possible
that ventral armour is restricted to a specific
clade of aetosaurs.

Dorsal eminences on posterior paramedian
plates are in the form of a low pyramid or
knob (0) or an elongate spine (1). The dorsal
eminence in Lucasuchus is a straight conical
spine, whereas the eminence in Heliocanthus
is an anteromedially recurved spine. Some para-
median plates of Paratypothorax possess short,
thick, hooked eminences. Not all of the plates
in a single carapace possess these elongate em-
inences and they appear to be restricted to the
pelvic region.

Cervical vertebrae extremely shortened antero-
posteriorly: no (0) or yes (I). Extremely
shortened cervical centra are currently an auto-
pomorphy of Typothorax (Long & Murry 1995);
however they may occur in other taxa such as
Heliocanthus or Paratypothorax for which the
cervical vertebrae are unknown.

Posterior margin of paramedian plates strongly
bevelled: no (0) or yes (1). Paramedian plates of
Paratypothorax and Tecovasuchus have strongly
bevelled posterior margins (Martz et al. 2003;
Martz & Small 2006) .

Cervical lateral plates of the sixth row extremely
enlarged: no (0) or yes (1). While Longosuchus
and Lucasuchus have elongate spines on the cer-
vical lateral plates, the spines tend to be close in
size throughout the series. This differs from what
is seen in Desmatosuchus, where the posterior-
most set of cervical spines is much larger than
the rest of the series (Long & Ballew 1985).
Dorsal flange of dorsal lateral plates: rectangu-
lar (0), broadly triangular (1) or tongue-shaped
(2). Martz (2002) described the shortened dorsal
flange of the dorsal lateral plates as triangular.
This contrasts with the tongue-shaped flange in
taxa such as Paratypothorax and Tecovasuchus
(Martz et al. 2003) and the rectangular dorsal
flange of Desmatosuchus (Parker 2003).
Mound-like dorsal eminences on anterior dorsal
lateral plates absent (0) or present (1). In Des-
matosuchus, the dorsal eminence of the anterior-
most dorsal lateral plates has the form of a large,
broad ‘mound’ (Long & Ballew 1985: figs Sc,
6a). This appears to be an autapomorphy of that
taxon.

APPENDIX 2: PREVIOUSLY USED
CHARACTERS NOT INCLUDED IN THIS
ANALYSIS

The number before the hyphen represents the character num-
ber, while the code behind the hyphen refers to the analysis.
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Thus, P94, Parrish (1994); H96, Heckert et al. (1996) and
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Heckert & Lucas (1999).

5-P94: Complete carapace, with dorsal and ventral ar-
mour: absent (0) or present (1). State 1 is probably a
synapomorphy of the Aetosauria and currently provides
no in-group resolution. The proposed lack of lateral
and ventral armour in Redondasuchus (Hunt & Lucas
1991; Heckert et al. 1996) cannot be substantiated due
to the fragmentary and incomplete nature of the type
and referred specimens. Furthermore, Martz (2002) has
demonstrated that the holotype plate of Redondasuchus
has been misinterpreted and when reversed is identical
to the dorsal paramedians of Typothorax. Despite the
presence of several relatively complete carapaces of
Desmatosuchus, no ventral armour has been found for
this taxon, thus this may represent a less inclusive char-
acter within Aetosauria.

10-P94: Paramedian osteoderms without (0) or with
(1) median excrescences. According to Walker (1961)
and Wild (1989), Aetosaurus does possess dorsal emin-
ences (excrescences) on the posterior dorsal and pelvic
plates, so this character needs to be re-evaluated and
rescored for Aetosaurus. This is a probable synapo-
morphy of the Aetosauria (with the possible exception
of Coahomasuchus Heckert & Lucas, 1999) and, as
constructed, provides no in-group resolution. It should
also be noted that the archosaurs Doswellia (Weems
1980), Euscolosuchus (Sues 1992) and Revueltosaurus
(Parker et al. 2005) all possess rectangular paramedian
osteoderms, although those of non-aetosaurians do not
have dorsal eminences.

11-P94; 20-H96; 5-H99: Maxillary tooth row does (0)
or does not (1) extend anterior to the posterior end
of the external naris. Parrish (1994) lists the tooth
row as not extending underneath the external naris in
Stagonolepis, Longosuchus and Aetosauroides. How-
ever, figures of the skull of Longosuchus in the same
paper show this not to be the case. Heckert et al.
(1996) correct this error for Longosuchus but repeat
it again in Heckert & Lucas (1999). The usefulness
of this character is disputed by Small (2002) who
states that the tooth row is extended in Stagonolepis as
well.

13-P94; 13-H96; 49, 50, 51-H99: Lateral osteoderms
without (0) or with (1) spikes or bumps. This is a highly
ambiguous character, because the term ‘bump’ could
include almost the entire range of ornamentation found
on aetosaur lateral plates. Parrish (1994) incorrectly
scores Longosuchus as not possessing spikes. Heckert
et al. (1996) changed the character construction to in-
clude only spikes and this was later expanded into three
separate characters by Heckert & Lucas (1999). Harris
et al. (2003a) correctly point out that the character con-
struction used by Heckert & Lucas (1999) upweights
what can reasonably be considered to be a single char-
acter. Future character constructions regarding lateral
‘spikes’ need to take into account the variability not
only in morphology, but also in position within the
lateral row. Unfortunately, the disarticulated and in-
complete nature of many aetosaur fossils makes it very
difficult to determine direct homologues in lateral ar-
mour between taxa.
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14-P94; 22-H96; 7-H99: Absence (0) or presence (1)
of a deep, hemispherical fontanelle in the bottom of
the basisphenoid between the basal tubera and basi-
pterygoid processes. Parrish (1994) lists this character
as being absent for Longosuchus although he describes
it as being present earlier in the text. Heckert & Lucas
(1999) code it as being present for Lucasuchus although
no skull material is known for that taxon. Small (2002)
comments that the presence of this character is variable
in Desmatosuchus and in dispute for Typothorax and
Stagonolepis (contra Heckert & Lucas 1999) and that
the character needs to be re-evaluated. Gower & Walker
(2002) and Desojo & Heckert (2004) also question the
usefulness of this character.

9-H96; 41-H99: Transverse arching of anterior caudal
paramedian scutes: transversely arched (0) or flattened
(1). This character is ambiguous because it is scored
by these authors for taxa in which the carapace is in-
completely known (e.g. Paratypothorax). 1 agree with
Heckert et al. (1996) that the plate assigned to Redon-
dasuchus in their fig. 4g is a caudal paramedian, as is the
plate in fig. 4a (labelled as dorsal paramedian) since this
plate looks more like the anterior caudal plates in other
taxa such as Desmatosuchus (Parker 2003) and Typo-
thorax (Martz 2002). Martz (2002: figs 4.32, 4.33) fig-
ures several anterior caudal plates and describes them
as being transversely arched, but this is to be expec-
ted for the caudal armour, which has to conform to the
tapering width of the tail.

12-H96; 57-H99: Presence of lateral scutes: present
(0) or absent (1). The lack of lateral plates is a
proposed autapomorphy for Redondasuchus (Hunt &
Lucas 1991; Heckert et al. 1996; Heckert & Lucas 1999,
2000). Redondasuchus is known from a few isolated
plates, which do not provide enough data to discount
the existence of lateral armour. In addition, as stated
earlier, Martz (2002) has demonstrated that the holo-
type dorsal paramedian plate of Redondasuchus has
been interpreted backwards and when reversed corres-
ponds precisely to the same plate in Typothorax, which
does possess lateral armour. As currently constructed,
the presence of lateral plates is possibly plesiomorphic
for Aetosauria, being shared with non-aetosaurs such
as Doswellia (Weems 1980) and Euscolosuchus (Sues
1992) and offers no in-group resolution.

13-H96; 49, 50, 51-H99: Lateral spikes on lateral
scutes: absent (0) or present (I). This character is a
variation of Parrish’s (1994) character 13 and has been
briefly discussed above. Although Heckert & Lucas
(1999) improved on the character description, it is still
oversimplified because of the amount of variation that
occurs in the lateral plates of aetosaurs. Heckert & Lu-
cas (1999) tried to address this variation by expanding
Parrish’s original single character into three, based on
position in the carapace. However, as argued by Harris
et al. (2003a) this coding unfairly weights what should
perhaps be a single multi-state character. The lateral
plates are highly variable, with most aetosaur taxa pos-
sessing at least two distinct morphologies. For example,
Paratypothorax possesses plates with small, recurved
horns in addition to flatter plates with hooked bosses. It
is important to note that the two lateral plate morpholo-
gies present in Paratypothorax are identical to those of
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Heliocanthus and Tecovasuchus, while differing vastly
from those of Desmatosuchus and Longosuchus. Over-
all spike morphology provides much more important
characters than the mere presence or absence of spikes
and should be emphasised in phylogenetic analyses.
As previously mentioned, the cervical spikes attrib-
uted to Stagonolepis wellesi (Long & Ballew 1985;
Long & Murry 1995) almost certainly belong to a
Paratypothorax-like taxon instead (Heckert & Lucas
2000; Martz 2002; Parker 2003).

9-H99: Infratemporal fenestra anteroposteriorly short,
dorsoventrally elongate (0) or more equant to
square (I). According to the matrix of Heckert &
Lucas (1999), only Neoaetosauroides possesses state
1, with Aetosaurus, Stagonolepis, Longosuchus and
Desmatosuchus possessing state 2. However, accord-
ing to the text (p. 64), an equant infratemporal fenes-
tra is a potential synapomorphy of Neoaetosauroides,
Typothorax, Desmatosuchus, Longosuchus and Para-
typothorax. Nevertheless, this character is unknown
in Neoaetosauroides, Paratypothorax, Typothorax and
Longosuchus. In addition, Small (2002) demonstrates
that Desmatosuchus possesses the state 1. Therefore no
aetosaur actually possesses an equant or square fen-
estra. Fortunately, new skull material of Neoaetosaur-
oides exists (Desojo 2002) and, although it is currently
undescribed, promises to shed light on many of these
cranium characters.

22-H99: Apex of scapula: un- or modestly expanded
(0) or broadly expanded (1). As constructed, this char-
acter is uninformative and offers no in-group resolu-
tion. It is listed as an aetosaur synapomorphy by Long
& Murry (1995). However, the upper margins of the
scapular blade in Typothorax and Neoaetosauroides are
strongly directed posteriorly in comparison to the scap-
ulae of other aetosaurs (Bonaparte 1971; Long & Murry
1995) although it is unclear whether these expansions
are homologous.

23-H99: Manus gracile and elongate (longer than
wide) (0) or short, broad and small (wider than long)
(1). As constructed, this character is uninformative and
offers no in-group resolution. It is listed as a synapo-
morphy of the Aetosauria by Long & Murry (1995). In
addition, the manus is unknown for Desmatosuchus
and should have been scored as unknown for both
species.

24-H99: Well-developed, robust, short anterior iliac
blad: absent (0) or present (1). This is a synapomorphy
of the Aetosauria, is therefore uninformative and of-
fers no in-group resolution (Long & Murry 1995). It
is present in Stagonolepis wellesi (contra Heckert &
Lucas 1999).

25-H99: Openings in pubis: none or one (0) or two (1).
The presence of two pubic foramina is a possible auta-
pomorphy of Stagonolepis robertsoni (Walker 1961);
however, more data are needed to confirm this. Two
pubic openings are listed as a synapomorphy of the
Aetosauria by Long & Murry (1995), but this character
is unknown in almost all taxa and when known usually
consists of a single opening.

26-H99: Coracoid: shallow (0) or robust (1). Heckert
& Lucas (1999) list this as a possible autapomorphy
for Desmatosuchus based on a scapulocoracoid figured
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in Long & Murry (1995: fig. 89a). However, this is an
isolated element and cannot be directly associated with
any Desmatosuchus material with certainty. In addition,
the scapulocoracoid figure by Small (1985: fig. 7) from
an associated Desmatosuchus specimen does not appear
to differ from other known aetosaurs.

27-H99: Pubes broadened transversely and fused,
forming a ‘pubic apron’ in anterior view: absent (0),
or present (1). A ‘pubic apron’ occurs in many archo-
saurs (e.g. Euparkeria, Ornithosuchus and Postosuchus
(Krebs 1976: fig. 13; Long & Murry 1995: 128)), al-
though it is possibly more broadened transversely in
aetosaurs. Still, all aetosaurs possess this character, in-
cluding Neoaetosauroides and Longosuchus (listed as
unknown in Heckert & Lucas 1999), consequently it is
uninformative in this study.

39-H99: Shapes of dorsal bosses: anterior—posterior
elongate keel (0) or knob (1). This character is ambigu-
ous. The boss in Aetosaurus crassicauda is a mixture
of both states (Wild 1989). Longosuchus has a low, pyr-
amidal boss that is neither an elongate keel nor a roun-
ded knob (Sawin 1947). Typothorax appears to have a
keel anteriorly and a pyramidal boss posteriorly (Martz
2002). The dorsal boss in Paratypothorax can occur
in several different forms depending on position in the
carapace (unpublished data). This character needs to
be scored as unknown in Redondasuchus because the
entire carapace is unknown.

47-H99. Patterning of lateral scutes: radiate (0) or
random (1). This is probably a useful character (con-
tra Harris et al. 2003a), because Typothorax possesses
random ornamentation on the dorsal paramedian plates
and radial patterning on the dorsal lateral plates (Martz
2002). However, this character suite is presently un-
informative given that this combination appears to be
an autapomorphy of Typothorax. Harris et al. (2003a:
242) argued that the characters presented by Heckert &
Lucas (1999) to describe variations in the patterning of
the paramedian, lateral and ventral plates co-vary and
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preferred to combine these characters in their own mat-
rix. However, given the condition in Typothorax and
its potential in other undescribed taxa, these characters
may be useful in future analyses if properly constructed
and scored. It was not used in the current study pen-
ding further examination of material to ensure proper
scoring.

48-H99: Posterior emargination of lateral scute, re-
vealing hollow on the posterior side of the lateral spike:
absent/not applicable (0) or present (1). Rauisuchians
do not have lateral plates, so this character cannot be
scored for the outgroup. Character state 0 should be
changed to ‘absent.” This is also true for characters
49-53 in Heckert & Lucas (1999).

49-H99: Lateral spikes on cervical lateral scutes: ab-
sent (0) or present (1). 50-H99: Lateral spikes on dorsal
lateral scutes: absent (0) or present (1). 51-H99: Lat-
eral spikes on caudal lateral scutes: absent (0) or
present (1). These three characters do co-vary as argued
by Harris et al. (2003a) because taxa with lateral spikes
tend to have them throughout the carapace. What does
tend to vary is whether the cervical spikes are strongly
developed as in Desmatosuchus and Longosuchus, as
well as whether the lateral plates have spikes at all. This
is described by two new characters (see characters 22
and 35 of this study).

56-H99: Incision of ornamentation: shallow or faint
(0) or deeply incised (I). This character is highly
variable based mainly on the position of the plate in
the carapace. Anterior (cervical) plates tend to have
weak ornamentation while the ornamentation on plates
over the pelvis is generally much more pronounced
(Heckert & Lucas 1999: 59). This variability is present
in all aetosaur taxa and therefore this character should
not be used.

58-H99: Patterning of ventral scutes: radiate (0) or
random (1). All aetosaurs preserved with ventral ar-
mour have state O so, at present, this character is unin-
formative.



28

| W. G. PARKER

APPENDIX 3: CHARACTER—TAXON MATRIX

Taxon/character e Q & =
Postosuchus 0000000000 000O0XO00XXO XXO0XX01XO0X X00XXXX
Revueltosaurus 0X0000007?0 0020011X00 OXOXX10XXO0 XX00XXX
Aetosaurus 0110111100 0?20000007 0010000010 1000000
Stagonolepis robertsoni 1210111100 0020000007 0010000010 0000000
Stagonolepis wellesi ?2?2722272227%0 0020000001 0010000010 ?000000
Aetosauroides 1110111100 0020000007 0010000010 7000000
Coahomasuchus ?7717?2?22721177 7020000007 0000000010 1000000
Desmatosuchus haplocerus 1212111170 1100110110 1201111202 2000101
Desmatosuchus smalli 1211111110 1100110110 1201111202 7000101
Heliocanthus 2272272727272 ??711000100 27102212121 2170120
Longosuchus 1210111110 0120100010 1201111202 2000000
Lucasuchus FN N O O O O SN SN O 7720100170 1201111202 7170000
Neoaetosauroides 1210111117 2020000007 0000007010 ?070000
Typothorax 1211111101 1121011001 0012210110 27010010
Paratypothorax 22227272722 1711000101 2102217121 7171020
Redondasuchus 2272272727272 ??21711001 221272722272 20707772
Tecovasuchus 7777222727272 7721000101 7102217121 7001020
Acaenasuchus 222227272277 ??20710170 1201177202 ?070007

2, unknown; x, not applicable.




