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Figure 10. Photographs of natural casts of successive pes impressions of Grallator parallelus (above), and silhouettes of the full trackway on

slab 4/1a (below) (see Fig. 9). Scale bar is 2 cm in the upper panels.

bold (1971), and Smith (1982), among others. As Anchisauripus
parallelus has been widely used and is a senior synonym of
Grallator parallelus it is appropriate to formally recognize the
senior synonym. Lull (1904:494-495) selected AC 4/1 as the
type specimen G. cursorius and listed the latter as the type
ichnospecies of the ichnogenus, which also automatically des-
ignates AC 4/1 as the type specimen of the objective senior
synonym Grallator parallelus. Specimens AC 32/2 and 54/8
(Figs. 9, 10) have, therefore, no significance as types.

Based on the type material, Grallator parallelus is one of
the more distinctive grallatorids. As an ichnospecies it is dis-
tinguished by the relative prominence of digit II and the delicate
form of digit IV compared to Eubrontes and Anchisauripus.
The 11I/IV and I1I/II ratios are 1.1 and 1.8, respectively. The
middle part of the distal pad of digit II lies opposite the crease
between phalangeal pads 1 and 2 digit III, while the front of
the distal pad of digit IV projects forward only to that same
crease on digit III. The projection ratio of digit III is about 1.3
(Table 2), and hence digit III is relatively quite long. The claws
are relatively large, especially that of digit II. The middle of
the metatarsal-phalangeal pad of digit III is just posterior to the
creases between the proximal phalangeal pad of digit IV. The
impression of metatarsal-phalangeal pad of digit II is indistinct
at best, but it appears that the metatarsal-phalangeal pads of
digits II, III, and IV make a triangle with sides of about equal
length.

GENERIC SEPARATION OF EUBRONTES,
ANCHISAURIPUS, AND GRALLATOR

The type specimens described in this paper exhibit most of
the shape variability seen in Early Jurassic age tracks generally
assigned to theropod dinosaurs (Baird, 1957). The type speci-
mens of Eubrontes, Anchisauripus, and Grallator are exempla-
ry in this regard. If viewed typologically, outside the context
of a contemporaneous population of intermediate sizes, they
appear to be quite distinct from one another in proportions and
by inference different in the osteology of their track makers.
However, tracks made by populations of single species of di-
nosaurs could be expected to exhibit differences due to mor-

phological variation owing to allometric growth, intrinsic vari-
ation in osteology in any single size category, and variation
caused by flexibility in the foot during interaction with the sub-
strate. In addition, there could be variation with stratigraphic
level, due to evolution within a lineage, or between temporally
successive closely related species. In addition, there can be vari-
ation due to taphonomic factors (including tectonics) acting on
the track subsequent to its creation. However, because the tracks
described here come from different localities, widely separated
stratigraphic levels, and are mostly represented by single tracks
(Eubrontes and Anchisauripus), we are forced to use a typo-
logical approach to their diagnoses as taxa. The meaning of
these diagnoses are, therefore, open to serious question, because
ichnotaxa should be viewed in their full ontonogenetic and pop-
ulation context, which has not yet been fully explored.

Recent attempts to treat putative theropod tracks as popula-
tions have shown that at least some aspects of footprint shape
do appear to change continuously with size (Olsen, 1980,
1995a; Smith and Farlow, 1996). This is seen in the length-
width relationship, the divarication of the lateral digits, and
most clearly in the projection ratio (Figs. 3, 16A). Smaller
tracks generally have a high length to width ratio, larger ones
tend to have a low length to width ratio. Smaller tracks tend to
have narrow angles of divarication, larger tracks are more wide-
ly splayed—with much variation. Smaller tracks have a digit
III that projects relatively far in front of digits (projection ratio
near 1), and in larger tracks digit III projects relatively little
(projection ratio near 2) (Fig. 16A). Unfortunately these are the
same differences that most clearly separate the type specimens
of Eubrontes, Anchisauripus, and Grallator (Fig 16A). These
are also the main characters that have been used to group other
ichnospecies in these ichnogenera.

The seemingly continuous variation in these proportional dif-
ferences led Olsen (1980) to conclude that Eubrontes, Anchi-
sauripus, and Grallator are not, in fact, generically separable.
Olsen (1980) therefore regarded all of the Newark Supergroup
ichnospecies within those three ichnogenera as belonging to
Grallator because that was the oldest named ichnogenus that
at the time had an unambiguous type specimen (AC 15/3, the
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