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Abstract

Acheroraptor temertyorum is a dromaeosaurid theropod,
probably a saurornitholestine, found in the upper
Maastrichtian Hell Creek Formation of Montana. This
enigmatic dromaecosaurid is known from only a partial
maxilla and dentary, as well as referred isolated teeth,
making even the general aspects of its palaecobiology
largely elusive. In this work, beam theory is applied to the
lower jaw of Acheroraptor temertyorum to document the
biomechanical properties of the mandible of this taxon and
to infer the feeding mechanism of this dinosaur. This work
suggests the lower jaw of Acheroraptor temertyorum is
mainly adapted to produce rapid, slashing bites, as previously
inferred for other dromacosaurids. Intriguingly, despite
having a closer phylogenetic affinity with Saurornitholestes
langstoni, overall biomechanical properties of the lower
jaw of Acheroraptor temertyorum are found to be weaker
than the former taxon, but rather comparable to Asian
velociraptorines. Such results may indicate Acheroraptor
temertyorum preyed on smaller animals compared to other
saurornitholestines, and suggest diets or predation methods
of saurornitholestine dromacosaurids might have been more
diverse than previously assumed.

Keywords: Dinosauria, Theropoda, Dromaeosauridae,
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Introduction

In 2009, a group of private fossil collectors excavated an
almost complete maxilla of a dromaeosaurid theropod from
a fossil locality in Garfield County of Montana, USA that
corresponds to the upper part of the Hell Creek Formation
(uppermost Maastrichtian). Several years later, an isolated
dentary which probably belongs to the same individual
as the maxilla was recovered in the same region by one
of the original collectors of the maxilla. These specimens

https://orcid.org/0000-0002-2158-7918

were latterly purchased by Royal Ontario Museum, and
the reference numbers ROM 63777 and ROM 63778 were
given to the maxilla and dentary, respectively. In 2013,
a new dromaeosaurid taxon, Acheroraptor temertyorum
was erected based on these materials, and ROM 63777,
the maxilla, was designated as the holotype of this taxon
(Evans et al., 2013). Initially, Acheroraptor temertyorum
was considered a member of Velociraptorinae, a group of
Asian eudromaeosaurians mainly based on an elongated
anterior ramus of the maxilla (Evans et al., 2013; Jasinski
et al., 2020), but subsequent studies have recovered
this taxon as North American saurornitholestine, and
supposed similarities with velociraptorines were regarded
as convergences (Powers et al., 2020, 2022; Jasinski et al.,
2023). Nevertheless, being one of the geologically latest
occurring dromaeosaurids in the world, the recognition of
Acheroraptor temertyorum has contributed significantly
to our understanding of dromaeosaurid theropods. For
example, isolated dromaeosaurid teeth from the upper
Maastrichtian Lance and Hell Creek formations were
often referred to earlier-occurring North American taxa
(e.g., Dromaeosaurus albertensis,
langstoni) but it turned out that most, if not all, of them

Saurornitholestes

probably belong to Acheroraptor temertyorum (Evans
et al., 2013). Such reinterpretations may indicate the
diversity of dromaeosaurids from the late Maastrichtian
of western North America might have been lower than
those of the earlier ages, such as the Campanian (Evans
et al., 2013). Despite such scientific importance of this
taxon, however, the general aspects of the paleobiology of
Acheroraptor temertyorum, such as the paleoecology, are
still poorly understood, which is owing to the fragmentary
nature of the holotype individual. In fact, despite a recent
increase in scientific interest (e.g., Roach & Brinkman,
2007; Senter, 2009; Jasinski, 2015; Gianechini et al.,
2020; King et al., 2020; Jasinski et al., 2023), much
information regarding the predatory ecology and the
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feeding behaviour of dromaeosaurids as a whole, is still
largely unknown mainly because of the rarity of non-
dental remains that is caused by size-related taphonomic
or collecting bias (Evans ef al., 2013; Longrich & Currie,
2009; Poust et al., 2020). This is an issue, especially
given that dromaeosaurids were small-to-medium sized
hypercarnivorous animals that are very closely related to
modern birds and, therefore, are crucial for understanding
the macroevolutionary history of the feathered dinosaurs,
as well as terrestrial ecosystems of the Mesozoic area
(e.g., Norell & Makovicky, 2004; Fowler et al., 2011;
Turner et al., 2012; Bishop, 2019).

The principles of beam theory, which assume the
mandible as a solid beam that undergoes loads during
biting of food ingestion, are able to derive mandibular
force profiles that can provide information related to the
hunting and feeding behaviour of a predator (e.g., Therrien
et al., 2005, 2021; Jasinski, 2011; Monfroy, 2017; Yun,
2024). The biomechanical modelling of the mandible
through the principles of beam theory is advantageous
in being relatively simple and efficient, as it requires
only several external dimensions of the lower jaw and
therefore, does not require complex, expensive and time-
consuming computer programs that are used in other
biomechanical methods such as finite element analyses
(e.g., Therrien et al., 2021). Furthermore, the results of
beam theory modelling are largely consistent with those
of other more complex methods (e.g., FEA or finite
element analysis) and potentially provide more accurate
bite force estimates than those yielded from jaw muscle
architecture measurements in some cases (Therrien et
al., 2016, 2021). Based on such advantages, the beam
theory method has been applied to a variety of theropod
dinosaurs, including dromaeosaurids (e.g., Therrien et al.,
2005, 2021; Jasinski, 2011; Monfroy, 2017; Yun, 2024).
Therrien et al. (2005) derived mandibular force profiles
of four dromaeosaurid taxa (Deinonychus antirrhopus—
YPM 41147, Dromaeosaurus albertensis—AMNH
5356, Saurornitholestes langstoni—TMP 88.121.39,
Velociraptor mongoliensis—Utah Geological Survey
cast of privately owned specimen) and found, while they
were only capable of delivering weak and fast slashing
bites, the bite force of Dromacosaurus albertensis was
relatively, and absolutely, higher compared to others.
Monfroy (2017) reached a largely similar conclusion,
but only two dromaeosaurid taxa were examined in this
work (Dromaeosaurus albertensis, Saurornitholestes
langstoni).

In order to investigate feeding and predatory
behaviour of this scientifically important but largely
unknown dromaeosaurid taxon, mandibular force profiles
of Acheroraptor temertyorum are derived in this work,
through a beam theory technique utilized by Therrien et
al. (2005). The results are compared with those of other

non-avian theropods including dromaeosaurids, as well as
modern Varanus komodoensis, so that the probable feeding
and hunting behaviours for Acheroraptor temertyorum
can be determined.

Institutional abbreviations: AMNH, American
Museum of Natural History, New York City, New York,
USA; ROM, Royal Ontario Museum, Toronto, Ontario,
Canada; TMP, Royal Tyrrell Museum of Palacontology,
Drumbheller, Alberta, Canada; YPM, Yale Peabody
Museum, New Haven, Connecticut, USA.

Material and methods

Since the principles of beam theory are utilized to
derive the mandibular strength profiles of Acheroraptor
temertyorum in this work, a brief summary of this
method is presented here. A mandible of an animal can
be modelled as a solid beam undergoing bending loads
during biting, and therefore the bite force applied at any
given region along the lower jaw should be proportional
to external dimensions at any location (Therrien, 2005;
Therrien et al., 2005). Thus, the patterns of variation in
external dimensions of the mandible reflect the adaptation
of the jaw to habitual loads, which are related to the
feeding and hunting behaviours (Therrien, 2005; Therrien
et al., 2005, 2016). While the dentaries can be partly
hollow in some cases, the solid mandible model has been
demonstrated to accurately estimate the pattern of change
in biomechanical properties along the lower jaw (Therrien
etal., 2016,2021).

Measurements were taken from a high-quality cast of
ROM 63778 using a digital caliper. Of note, post-dentary
bones of the mandible are not preserved in ROM 63778,
but Powers et al., (2022, Fig. 20) provided rigorous
reconstructions of the cranium and mandible of the
holotype individual of Acheroraptor temertyorum using
phylogenetically-close relatives like Saurornitholestes
langstoni, and this figure was used as a basis for several
measurements (e.g., length of the mandible, distance
between the jaw articulation and each landmark) using the
program ImageJ (Schneider et al., 2012). While the use of
the reconstruction suggests that the results are somewhat
preliminary, it remains the best option available. Given
that the height/length ratio of the maxilla in Acheroraptor
temertyorum closely resembles that of Saurornitholestes
langstoni (Powers et al., 2020, 2022), it is likely that the
proportion of the mandible also did not differ significantly,
making this approach reasonably justified.

The measurements used in this work (Fig. 1, Table
1) follow the protocols of previous studies (i.e., Therrien
et al., 2005, 2021), and are as follows: (1) depth of the
dentary at 2" alveolus; (2) depth of the dentary at 9™
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FIGURE 1. Measurement parameters used in this study, with the mandible of Acheroraptor temertyorum (cast of ROM 63778) as
an example. A, Mandibular depths and distances measured on the lateral side of the bone. B, Mandibular widths measured on the

dorsal side of the bone. Postdentary region is reconstructed after Powers et al. (2022, Fig. 20).
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FIGURE 2. Mandibular force profiles of Acheroraptor temertyorum (cast of ROM 63778). Values are presented for the 2nd
and 9th alveoli. A, Zx values of ROM 63778. B, Zx/L values of ROM 63778. C, Zy values of ROM 63778. D, Zy/L values
of ROM 63778. E, Zx/Zy values of ROM 63778. Zx/L and Zy/L values are estimated after the reconstruction of Powers et al.

(2022, fig. 20).

alveolus (middentary); (3) width between the lateral
margin of the 2™ alveolus and the most posterior point
of the mandibular symphysis; (4) width of the dentary
at 9™ alveolus; (5) distance from 2™ alveolus to the jaw
articulation; (6) distance from 9" alveolus to the jaw
articulation; and (7) total length of the mandible.

The aforementioned dimensions were used to
generate a dataset of biomechanical properties using
Microsoft Excel (Table 1), following protocols of
Therrien et al. (2005, 2021). Each component of the
biomechanical property dataset are as follows: (1) Zx
= m*(dentary width/2)*(dentary depth/2)?/4, a bending
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TABLE 1. Mandibular dimensions and properties of Acheroraptor temertyorum (ROM 63778).

Depth at 2 Width at2™  Zx (2" tooth) Zy (2" tooth) Zx/L (2" tooth) Zy/L (2" tooth) Zx/Zy (2" tooth) Distance to  Length of

tooth (cm) tooth (cm) articulation  mandible
(em) (cm)

1.45 0.55 0.113527 0.043062 0.006349 0.002408 2.636364 17.882 20.533

Depth at Width at Zx (middentary)  Zy (middentary)  Zx/L (middentary) Zy/L (middentary) Zx/Zy (middentary) Distance to

middentary ~ middentary articulation

(cm) (cm) (cm)

1.58 0.67 0.164206 0.069632 0.012583 0.005336 2.358209 13.05

strength in the dorsoventral plane (=labiolingual axis);
(2) Zy = n*(dentary depth/2)*(dentary width/2)* /4, a
bending strength in the labiolingual plane (=dorsoventral
axis); (3) Zx/Zy, a relative strength of the mandible; (4)
Zx/L (L= a distance between the landmark and the jaw
articulation), a dorsoventral strength of the mandible; and
(5) Zy/L, a mediolateral strength of the mandible. These
results are compared with those of Therrien et al. (2005,
2021). The mandibular dimensions and force properties of
other theropods, including dromaeosaurids, are obtained
and derived from the dataset of Therrien et al. (2021).

Results

Hypotheses
The following hypotheses are tested through the results
of this work:

Hypothesis 1: A study of Therrien et al. (2005)
found, excepting for absolute mandibular force values
and variations in slope of mandibular properties, the
mandibular force profiles of dromaecosaurid taxa they
examined (Deinonychus antirrhopus, Dromaeosaurus
albertensis, Saurornitholestes langstoni, Velociraptor
mongoliensis) are largely similar to each other, and the
mandible behaved as a simple lever exhibiting linear
decrease in dorsoventral and labiolingual forces from the
back to the front. As the overall anatomy of ROM 63778
is largely consistent with other dromaeosaurids such
as Velociraptor mongoliensis (Evans et al., 2013), it is
expected here that Acheroraptor temertyorum will show a
similar pattern in its mandibular force profile.

Hypothesis 2: Therrien et al. (2005) demonstrated
that the dorsoventral and labiolingual force profiles of
Dromaeosaurus albertensis are highest among the four
dromaeosaurid taxa they examined, in absolute terms.
Such results indicate that Dromaeosaurus albertensis
was capable of delivering a stronger bite than other
dromaeosaurids, and the lower jaw of this taxon is more
adapted to sustain greater stresses as well. The same study

also found mandibular force profiles of Saurornitholestes
langstoni are fairly lower compared to Dromaeosaurus
albertensis (Therrien et al., 2005), in which the former
has a less robust skull compared to the latter (e.g., Currie
& Evans, 2020; Powers et al., 2020, 2022). Being a
probable saurornitholestine (Powers et al., 2020, 2022),
it is expected that the mandibular force properties of
Acheroraptor temertyorum would be lower than those of
Dromaeosaurus albertensis as well.

Hypothesis 3: Currie & Evans (2020) found the
snout of Saurornitholestes langstoni is shorter and deeper
compared to most Asian eudromaeosaurians such as
Velociraptor mongoliensis, and such morphology may
suggest that this taxon was able to withstand greater
stresses during biting, and was more well-suited to
prey on relatively larger animals compared to Asian
velociraptorines (e.g., Hone et al., 2023; Tse et al., 2024).
Indeed, Therrien et al. (2005) found the mandible of
Saurornitholestes langstoni has slightly higher values in
its force profiles in the anterior and middentary regions
compared to Velociraptor mongoliensis. The height/
length ratio of the maxilla (ROM 63777) of Acheroraptor
temertyorum is largely similar to that of Saurornitholestes
langstoni (Powers et al., 2020, 2022), suggesting the
overall proportions of the snout of both taxa were similar
as well. Therefore, it is expected here that the mandibular
properties of Acheroraptor temertyorum will be similar to
Saurornitholestes langstoni, and higher than Velociraptor
mongoliensis.

In the case of the dorsoventral strength (Zx) profiles,
the Zx value is higher at middentary (0.1642) than at the
2 alveolus (0.1135) in Acheroraptor temertyorum (Fig.
2A). As such, the estimated bending force (Zx/L) value
(Fig. 2B) is also higher at middentary (0.0126, Log Zx/L
= -1.90) than in the 2" alveolus region (0.0063, Log Zx/
L = -2.20). When compared with other dromaeosaurids,
the Zx value at the middentary (0.1642) of Acheroraptor
temertyorum is fairly close to that of Velociraptor
mongoliensis (0.1593), but significantly lower than
Deinonychus antirrhopus (0.5447), Dromaeosaurus
albertensis (0.5768), and Saurornitholestes langstoni

462 + Mesozoic 001 (4) © 2024 Magnolia Press

YUN



(0.2354). The bending strength profiles in the labiolingual
plane (Zy) are found to have a similar trend (Fig. 2C), as
the Zy value at the middentary (0.0696) is higher than at
the 2" alveolus (0.0431). As such, the estimated bending
force (Zy/L, Fig. 2D) at the 2™ alveolus (0.0024, Log Zy/L
=-2.62) is lower than at the middentary (0.0053, Log Zy/
L =-2.27). When compared with other dromaeosaurids,
the Zy value in the middentary region of Acheroraptor
temertyorum (0.0696) is higher than that of Velociraptor
mongoliensis (0.0483), but still far lower compared to
Deinonychus antirrhopus (0.1844), Dromaeosaurus
albertensis (0.2451), and Saurornitholestes langstoni
(0.0968). In the case of the relative strength of the mandible
(Zx/Zy), the Zx/Zy value at the 2" alveolus (about 2.64) is
slightly higher than at middentary (about 2.36), suggesting
the dentary of Acheroraptor temertyorum is significantly
deeper than wide (more than 2 times) in both regions
(Fig. 2E). Such high values of Zx/Zy, are similar to those
of modern varanids (e.g., Varanus komodoensis) and
consistent with conditions seen in other dromaeosaurids
(Therrien et al., 2005).

Previous works have demonstrated that the Zx/L
value at the middentary can be used as a proxy for bite
force in theropods (Therrien et al., 2005, 2021), as this

35
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w

region is close to the position of the most pronounced
maxillary tooth where the bite force is usually estimated
in non-avian theropods and crocodylians (e.g., Erickson et
al.,2003,2004,2012; Rayfield, 2004; Gignac & Erickson,
2015, 2017). The estimated Zx/L value at the middentary
(0.0126) of Acheroraptor temertyorum is significantly
lower than those of non-dromaeosaurid theropods, which
is expected given the relatively, and absolutely, small
body size of dromaeosaurids (Fig. 3A). When compared
with other dromaeosaurids, the value of Acheroraptor
temertyorum 1is most similar to that of Velociraptor
mongoliensis (0.0128), but significantly lower than
other dromaeosaurids such as Deinonychus antirrhopus
and Saurornitholestes langstoni (Fig. 3B). Indeed, the
estimated Zx/L value at the middentary of Acheroraptor
temertyorum is only 66% that of Saurornitholestes
langstoni (0.0190), 50% that of Deinonychus antirrhopus
(0.0251) and only 29% of Dromaeosaurus albertensis
(0.0442).

Discussion

The results of this work suggest the lower jaw properties
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FIGURE 3. Bite force estimations in theropods. A, Comparison of middentary Zx/L values between non-avian theropods. Bite force

estimations are considerably lower in dromaeosaurids than in other non-avian theropods. B, Bite force estimates in dromaeosaurid

theropods, using Zx/L at the middentary region as a proxy. Data for taxa other than Acheroraptor temertyorum are derived from
Therrien et al. (2021). Skull silhouettes are after Norell & Makovicky (2004), Currie & Evans (2020), Therrien et al. (2021) and

Powers et al. (2022).
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in Acheroraptor temertyorum decrease linearly toward
the anterior part, indicating the mandible of this taxon
behaved as a simple lever. Such results are broadly
consistent with those of other dromaeosaurids (Therrien et
al., 2005) and imply Acheroraptor temertyorum was also
suited to deliver weak, but fast slashing bites like other
dromaeosaurids in a manner similar to those of varanids
or other small-bodied theropods such as Coelophysis
bauri (Jasinski, 2011). Additionally, mechanically-
weaker values of the anterior region of the dentary in
Acheroraptor temertyorum indicate the front of the jaw in
this taxon is unsuited to hold onto struggling prey items
and likely was not used in such a manner, as inferred in
other dromaeosaurids (Therrien et al., 2005). Therefore,
Hypothesis 1 is supported by the results. It is notable,
however, that simple-lever force profiles are prevalent
among non-tyrannosaurid theropods (Therrien et al.,
2005, 2021). Therrien et al. (2005) interpreted simple-
lever force profiles of the lower jaw of dromaeosaurids,
as well as a similar value of Zx/Zy at the anterior region
with those of captive Varanus komodoensis individuals, as
suggestive of these theropods delivering slashing bites to
relatively small animals without holding onto them, and
the mandible being used less frequently than the manus and
pedes during prey capture. While no definitive postcranial
material is currently known in Acheroraptor temertyorum
(Evans et al., 2013), the force properties of the lower
jaw suggest the predatory behaviour of this taxon would
have been no different. Additionally, all of the derived
force profiles for ROM 63778 are significantly lower
than those of Dromaeosaurus albertensis, suggesting the
lower jaw of Acheroraptor temertyorum is mechanically
weaker compared to Dromaeosaurus albertensis.
Therefore, Hypothesis 2 is supported as well. Therrien et
al. (2005) interpreted the mechanically-stronger nature of
the mandible in Dromaeosaurus albertensis, compared to
other dromaeosaurids, as indicating this taxon was capable
of delivering more powerful slashing bites and may have
relied more on its jaws in hunting than its relatives,
possibly allowing it to prey on larger animals. In contrast,
the weaker nature of the mandible of Acheroraptor
temertyorum would suggest the lower jaw of this taxon
went through less bending force during biting compared
to Dromaeosaurus albertensis, and probably less suited
to hunt down relatively large prey items. Perhaps the jaws
of Acheroraptor temertyorum were primarily used just
for dismemberment after grasping and immobilizing prey
through its pedes with hypertrophied sickle-claw on digit
IT or its forelimbs, as suggested for other dromaeosaurids
(Therrien et al., 2005; Fowler et al., 2011).

Perhaps the most important conclusion arising
from these results is that, despite having a relatively
tall and short maxilla that is proportionally similar to
that of Saurornitholestes langstoni (Powers et al., 2020,

2022), the mandibular biomechanical properties of
Acheroraptor temertyorum are found to be lower than
those of Saurornitholestes langstoni and, instead, rather
comparable to those of Velociraptor mongoliensis. Indeed,
the estimated Zx/L value at the middentary region of
Acheroraptor temertyorum (0.0126) is nearly identical to
that of Velociraptor mongoliensis (0.0128) but strikingly
lower compared to other dromaeosaurids examined
by Therrien et al. (2005, 2021), although this should
be treated with caution as this value for Acheroraptor
temertyorum is mainly based on a reconstruction (Powers
et al., 2022, fig. 20). Such results, although preliminary,
indicate Acheroraptor temertyorum and Velociraptor
mongoliensis shared comparably lower bite forces
among eudromacosaurians. Additionally, it provisionally
suggests the differences in overall morphology of the
skull in eudromaeosaurians that are reflected by those in
proportions of the maxilla (Powers et al., 2020, 2022),
may not be solely related to bite force, but also could
reflect phylogenetic differences or disparities in feeding
behavior, as recently suggested for albertosaurine and
tyrannosaurine theropods (Therrien et al., 2021). Of note,
the Zy value at the middentary region of Acheroraptor
temertyorum 1is found to be higher than Velociraptor
mongoliensis but lower than Saurornitholestes langstoni,
which may indicate the capability for withstanding
torsional stresses and labiolingual loads at this region of the
lower jaw in Acheroraptor temertyorum was intermediate
between Velociraptor mongoliensis and Saurornitholestes
langstoni.

Nevertheless, the results revealed here largely
contradict Hypothesis 3, and the inferred mechanically-
weak nature of the lower jaw of Acheroraptor temertyorum
is likely to be real given that the absolute raw dimensions
at the middentary of ROM 63778 are lower than those of
Deinonychus antirrhopus, Dromaeosaurus altertensis and
Saurornitholestes langstoni, especially the depth (after
Therrien et al., 2021). Similar values of biomechanical
properties between the lower jaws of Acheroraptor
temertyorum and Velociraptor mongoliensis may indicate
the feeding and hunting behaviours of the former could
have been similar to velociraptorines rather than its
phylogenetically-close relatives (e.g., Sauornitholestes
langstoni). Additional lines of evidence that provisionally
support such convergences come from the dental anatomy
of Acheroraptor temertyorum: denticles on the distal
carinae of the maxillary teeth of ROM 63777 are rounded
and only very slightly apically oriented, differing from
the strongly-hooked denticles of other saurornitholestines
(e.g., Atrociraptor marshalli, Saurornitholestes langstoni)
but rather similar to other eudromaeosaurians including
velociraptorines (Evans et al., 2013; Hendrickx et al.,
2019). According to Fowler et al. (2011), hooked denticles
on the distal carina enhance the effectiveness of the jaws’
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© Boban Filipovi¢:s

FIGURE 4. Life restoration of Acheroraptor temertyorum, depicted as employing the Raptorial Prey Restraint (RPR) hunting

method on the smaller mammal Didelphodon vorax. The sculptures are made by Boban Filipovi¢ and currently housed at the

Badlands Dinosaur Museum in Dickinson, North Dakota, USA with the commission of Dr Denver Fowler. The picture is taken by

Boban Filipovi¢ (who retains the copyright on this image), used with permission.

grip on the prey, and the lack of such a feature, combined
with the mechanically-weaker nature of the lower jaw, may
indicate the jaws of Acheroraptor temertyorum were poorly
suited for subduing prey items even for a dromaeosaurid,
and the same likely applies to velociraptorines as well.
Although dromaeosaurids may not have used their jaws
very actively in hunting overall (Therrien et al., 2005),
Acheroraptor temertyorum might have used its jaws
even less compared to other saurornitholestines. Perhaps,
this taxon frequently utilized the Raptor Prey Restraint
(RPR) method by grasping a prey with pedes, bearing
a hypertrophied claw on the second pedal digit (Fowler
et al., 2011) to a degree similar to velociraptorines (Fig.
4). Based on the deep nature of the maxilla, Powers et
al. (2020) suggested that saurornitholestines, such as
Atrociraptor marshalli and Saurornitholestes langstoni,
would have been able to hunt relatively large items more
efficiently compared to velociraptorines, and might have
had similar lifestyles with modern canids with short, deep
snouts or moderately elongated ones (Slater et al., 2009).
Indeed, Acheroraptor temertyorum possesses an elongated
anterior ramus of the maxilla that superficially resembles

those of velociraptorines, which may also suggest that
the entire snout of this taxon was likely elongated as well
(Evans et al., 2013; Powers et al., 2020, 2022). Such an
elongated snout is suited for delivering fast, slashing bites
that are advantageous in hunting small animals (e.g., Van
Valkenburgh & Ruff, 1987; Henderson, 1998; Slater et
al., 2009; Powers et al., 2020, 2022; Tse et al., 2024).
Perhaps the ecology of Acheroraptor temertyorum might
have been similar to those of some modern cerdocyonin
canids such as maned wolf (Chrysocyon brachyurus),
which dwells in tropical or subtropical environments (e.g.,
Juarez & Marinho-Filho, 2002), has an elongated snout,
and primarily preys on small vertebrates (e.g., Slater et
al., 2009; Segura et al., 2021).

If the aforementioned hypothesis that Acheroraptor
temertyorum was more adapted to hunting different prey
items or relied more on different hunting techniques from
other saurornitholestines is true, exactly what factors
have contributed to such diversification remains unclear.
Perhaps it could have been related to niche partitioning
given that multiple other carnivorous theropods with
comparable body sizes to Acheroraptor temertyorum occur
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in the Hell Creek Formation (e.g., juvenile tyrannosaurids,
troodontids, Richardoestesia spp.) but the same is true for
other saurornitholestines as well (e.g., Longrich & Currie,
2009; Holtz, 2021). Perhaps, future discoveries of more
complete cranial material of small-bodied theropods from
the Campanian-Maastrichtian strata of North America
and evaluating their mechanical differences through beam
theory modeling or finite element analyses may shed
additional light on this issue.
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