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Abstract

The genus Microraptoris classified within the Dromaeosauridae. It was first found in the Early Cretaceous
Jiufotang Formation in Liaoning, China. It has played a central role in the debate over the supposed
evolutionary relationship between dinosaurs and birds and the supposed “feathered” dinosaurs.
This genus has been considered a feathered dinosaur by most secular scientists and some creation
scientists. Microraptor has been used to support the hypothesis that birds evolved from dinosaurs and
that dinosaurs had feathers. This paper examines the anatomical skull features of the first three described
Microraptor species (Microraptor zhaoianus, Microraptor gui, and Microraptor hangingi) to understand
whether they align more closely with bird or dinosaur characteristics. This analysis is performed through
a literature review of the first original publications of the first three species of Microraptor. The original
descriptions of the bone structures in the publications were compared to determine whether they follow
a dinosaurian or bird-like pattern. That was done by comparing the secular literature on extinct birds
and dinosaurs.

The findings indicate that the Microraptor’s skull exhibits numerous characteristics that are also shared
with extfinct birds. This study raises questions about the interpretation of Microrapfor as a feathered
dinosaur and instead supports its classification as an extinct bird. The result of this analysis can contribute
to the ongoing debate about whether those anatomical structures support a dinosaurian or a bird
classification.
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Introduction

Microraptor is a recognized and classified genus
of Dromaeosauridae from the Early Cretaceous of
the Jiufotang Formation in Liaoning, Northeastern
China. This formation records many specimens of
birds and supposedly feathered dinosaurs. This
formation is above the Yixian Formation. Both are
part of the Jehol Group, which gained fame in the
1990s with the discovery of Sinosauropteryx, the first
supposedly feathered dinosaurs.

Microraptor has been accepted as one of the few
dinosaur genera identified as having feathers by
secular and some creation scientists (Wood and
Garner n.d.). Microraptor has played a central role
in the ongoing debate about feathered dinosaurs.
However, many secular researchers have supported
the possibility that the supposedly feathered
dinosaurs are birds (Bechly 2024 a, b).

Here, I analyze the morphological features of the
first three species of Microraptor that have been
identified, described, and published. Since hundreds
of specimens represent Microraptor (Alexander et
al. 2010), it is impractical to analyze each one of the
specimens individually. This analysis focuses on the
cranial elements to examine whether they align with
a bird or dinosaur structure based on current secular
literature.

For now, the scientific consensus is that this genus
has three species: Microraptor zhaoianus gen. et sp.
nov. (Xu, Zhou, and Wang 2000), Microraptor gui
sp. nov. (Xu et al. 2003), and Microraptor hanqingi
(Gong et al. 2012). The synonymy (when two or more
different scientific names are used for the same fossil
species or genus) proposed by Turner, Makovicky,
and Norell (2012) and Senter et al. (2004) for this
genus is not discussed here.

Based on the anatomical analyses of the skulls
of these three species, the view of Microraptor as a
feathered dinosaur is contested. The analyzed skull
structure was listed, mentioned, identified, and
described in the first three original publications of
Microraptor specimens (Gong et al. 2012; Xu et al.
2003; Xu, Zhou, and Wang 2000).

Understanding Microraptor as a bird can help
support the idea that other specimens with similar
features can be classified as birds instead of feathered
dinosaurs. That is why evaluating whether the
features listed, mentioned, identified, and described
for this genus align more with those of birds or
dinosaurs is necessary.

The Three Species of Microraptor—General View
Microraptor zhaoianus was discovered with a
partially articulated skeleton, lacking the middle
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portion of the body. One specimen (V 12330) was
used for its description (Xu, Zhou, and Wang 2000).

Most of the six specimens found of Microraptor gui
were articulated well, and the holotype is an almost
complete skeleton. The holotype IVPP V13352) and
a referred specimen were used for its description (Xu
et al. 2003).

M. hangingi is a nearly complete specimen,
showing a mostly articulated postcranial skeleton
with a disarticulated pectoral girdle and left forearm.
One specimen (LVH 0026) was used for its description
(Gong et al. 2012).

Nothing is said in the publication about the
quality of preservation of the skeletal material for
M. zhaoianus and M. gui. Regarding M. hanqingi,
it 1s mentioned that one of the sides of the skeleton
exhibits, “well-preserved skeletal elements and
details not evident on the original surface” (Gong et
al. 2012).

The first specimens analyzed for the publication of
M. zhaoianus were identified as mature (Xu, Zhou,
and Wang 2000). There is no mention of the degree of
maturity of M. gui and M. hangingi (Gong et al. 2012,;
Xu et al. 2003).

Skull Bones

In the secular scientific field, information in the
skull has been necessary to understanding dinosaur-
bird evolution. According to Bhullar et al. (2012),
“The unique bird skull houses two highly specialized
systems: the sophisticated visual and neuromuscular
coordination system allows flight coordination and
exploitation of diverse visual landscapes, and the
astonishing variations of the beak enable a wide
range of avian lifestyles.” Similarly, Felice et al.
(2020) highlight that some defining avian traits are
localized specifically in the skull, “key ‘avian’ features
being localised to the skull (e.g., edentulous beak,
kinetic palate, encephalised brain).”

These morphological variations in birds’ skulls
emphasized by Bhullar et al. (2012) and Felice et
al. (2020), are understood in the secular worldview
as results of evolutionary processes. Recognizing
that secular scientists interpret anatomical
structures through the lens of evolutionary ideas
is essential when analyzing any morphological
feature in this context. Neutrality does not exist,
and the evolutionary worldview has been applied
to interpreting traits to tell an evolutionary story of
those traits, not accounting for shared design and
functionality.

The Three Species of Microraptor and Their Skulls

Not many of the skull features of Microraptor
zhaoianus are described and discussed in the original
publication (Xu, Zhou, and Wang 2000) of this
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species. The information mentioned is that there are
similarities between specific features of the premaxilla
and those of Archaeopteryx and Sinornithosaurus.
Additionally, certain features of the maxilla are like
those of Archaeopteryx and troodontids (one of the
groups that belong to Maniraptora).

On M. gui not much was said in its original
publication (Xu et al. 2003) about skull morphology.
The morphological information described for the skull
included an identifiable triradiate postorbital, one of
the bones that contribute to the orbital structure.

The skull of M. hangingiis the most fully described.
The cranial elements are the skull and mandible.
They were found to be closely associated. The skull
varies in preservation, and many cranial bones
can be identified. They are mostly disarticulated.
Surface ornamentation is not present. The skull has
a length of 92.5mm, but this measurement is based
on the length of the mandible. The identified cranial
bones are “right and left maxilla, the remnants
of both premaxillae, nasals, lacrimal, squamosal,
dentaries, posterior mandibular elements including
the articular, surangular, prearticular, angular, and
splenial” (Gong et al. 2012).

Premaxilla

A premaxilla is mentioned in the original
publications of M. zhaoianus as, “The premaxilla is
similar to that of Archaeopteryx and Sinornithosaurus
in that it has a sloping anterior margin. As in
Archaeopteryx and  troodontids, the maxilla
contributes to the border of the external naris” (Xu,
Zhou, and Wang 2000). And for M. hanqingi as,
“Preservation of the skull varies, and the cranial
bones that can be identified include the right and left
maxilla, remnants of both premaxillae...” (Gong et
al. 2012)

M. zhaoianus has a sloping anterior margin. This
feature in M. hangingi is indicated based on the
outline of the maxilla. Xu and Wu (2001) cited the
premaxilla’s sloping anterior margin as a bird-like
feature. No information on this structure is noted for
M.gui in its original publication.

Maxilla

Not much is mentioned about the maxilla of
M. zhaoianus. There is only a comparison of its
contribution to the external border of the naris as in
Archaeopteryx and troodontids (Xu, Zhou, and Wang
2000). Nothing is said about the maxilla of M. gui.

M. hanqingi has a maxilla that is approximately
43.5mm long and a height projection of 20.6 mm (Gong
et al. 2012). Due to its outline, the skull exhibits a
trait like that of Archaeopteryx and Sinornithosaurus.
M. hangingi’s maxilla is preserved with four teeth in
the original position. However, there are 14 alveoli in
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it. The maxillary presents teeth that are longer and
more recurved compared to the dentary teeth (Gong
et al. 2012).

Dentary

The dentary of M. hanqingi presents an
arrangement of alveoli that are close together (Gong
et al. 2012). It accommodates as many as 16 teeth,
possibly. Therefore, the number of teeth for M.
hangqingi 1s unclear. The dentary has short, broad
teeth compared to the maxillary teeth. They also
present a uniform size.

M. zhaoianus shows a dentary with at least 15
dentary teeth (Xu, Zhou, and Wang 2000). Its dentary
teeth are packed as in troodontids. Troodontids
are recognized as a bird group (Feduccia 2020). No
information about the dentary of M. gui is mentioned.

Teeth

Xu, Zhou, and Wang (2000) write that at least 15
teeth are present, arranged like those in troodontids.
There are no anterior serrations on the teeth.
However, there are serrations on the posterior teeth.
Basal constriction is found on the posterior teeth,
and the crown is less compressed. The constriction is
between the root and the crown. The authors mention
those two features as bird-like and write that M.
zhaoianus presents, “the more bird-like teeth” (Xu,
Zhou, and Wang 2000).

No teeth are mentioned for M. gui. For M. hanqingi,
the number of teeth cannot be certain. However,
the authors write that it may be 16. Four teeth are
preserved in position. There are minute serrations
in one tooth (Gong et al. 2012). The authors of the
original publication of M. hanqingi (Gong et al. 2012)
mention that the serration pattern varies in the
skulls known of Microraptor. They also write that
serration is ambiguous in their specimen (Gong et al.
2012).

The presence of teeth is not problematic for
Microraptor. Teeth have been noted as a dinosaurian
feature, as modern birds do not possess teeth.
However, some extinct birds have teeth like
Hesperornis and Ichthyornis (Martin and Stewart
1977), Yanornis and Yixianornis (Zhou and Zhang
2001), and Sapeornis (Wang et al. 2017).

Regarding serration, as it is now known, no
existing literature mentions serrated teeth in extinct
birds. Also, heterodonty (different types of teeth) is
not yet known for extinct birds.

Postorbital

No postorbital information is mentioned for M.
zhaoianus. A triradiate postorbital was identified in
M. gui and M. hangingi. For M. gui, “Little can be
said about the cranial morphology but a tri-radiate

postorbital is identifiable” (Xu et al. 2003). And for
M. hanqingi, “The holotype of M. gui has a skull, but
the anterior portions are dubious and the posterior
cranial elements are too badly crushed to reconstruct
the cranium although it confirms the presence of a
tri-radiate postorbital in this genus. The postorbital
of M. hanqingi is similar” (Gong et al. 2012).

This feature is not found in modern birds (Bhullar
et al. 2016) but is present in many dinosaurs (Nesbitt
2011). The presence of a postorbital was also confirmed
in a Microraptor specimen found in China in 2014
(Pei et al. 2014). However, although extant birds do
not possess a postorbital, they have it as an embryo.
This bone fuses with the frontal before hatching. This
fusion occurs during embryonic development in birds
(Smith-Paredes et al. 2018). Thus, the presence of an
unfused postorbital may not be a diagnostic feature
for dinosaurs. In fact, recent research shows that fossil
forms of several taxa of birds and dinosaurs matured
much more slowly, having had longer gestation times
than their modern counterparts. For example, Yang
and Sander (2018) argued that the reason modern
birds no longer develop teeth is because they spend
less time in development than their fossil forebears.
Though, as yet speculative, longer development and
slower maturation times might have led to a longer
time for the postorbital to fuse.

That is, it 1s possible that the slower development
observed in some fossil taxa allowed the postorbital
bone to remain unfused for a longer duration,
potentially persisting into post-hatching stages.
Raising the possibility that an unfused postorbital
may reflect differences in developmental timing
rather than a fundamental taxonomic distinction.

Smith-Paredes et al. (2018; Supplementary Figure
9) also state regarding the postorbital:

A postorbital has been found in a few enantiornithes
[sic] preserving the temporal region. In many others,
theareaiscrushedbeyond recognition, which prevents
identification of the element, but was probably present
as inferred by phylogenetic bracketing. However, in
some members of Enantiornithes, the postorbital is
reduced (see Rapaxavis in O’Connor and Chiappe
2011), which suggests some taxa could have lost it
in parallel to Euornithes. In the lineage leading to
modern birds, an independent postorbital was lost at
some point between the origin of Euornithes and the
origin of Ornithurae; this cannot be established more
precisely because preservation of basal Euornithes
does not allow recognition of the presence or absence
of a postorbital.

Although an evolutionary worldview is being
applied to interpret the data, the citation above
demonstrates that a postorbital is found in extinct
birds. Enantiornithes are extinct birds with teeth
and various features, including a postorbital. Modern
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birds do not exhibit many of the characteristics of
Enantiornithes. The postorbital seems to be lost in
the group (Kuornithes) that includes the modern
birds (Neornithes). Supporting these observations,
Wellnhofer (2009) mentions the presence of a
postorbital in an enantiornithine bird from the
Lower Cretaceous in Spain. He also mentioned
Confuciusornis from the Lower Cretaceous of China
and wrote that this bird had a distinct postorbital.
O’Connor and Chiappe (2011) state that, when
discussing the postorbital bone, “This element—
absent among modern birds—is retained within
Enantiornithes but is only definitively preserved in
three specimens: LP 4450, Pengornis and Shenqiornis.
In LP 4450 and Shenqiornis, it exhibits a typical
T-shaped design, but in Pengornis, the caudodorsal
(squamosal) ramus is either absent or broken. The
postorbital of these specimens shows considerable
variation in size and morphology.” A postorbital
is also present in Navaornis hestiae, found in the
Cretaceous of Brazil. This new genus and species was
identified as Enantiornithes (Chiappe et al. 2024).
Additional evidence of a postorbital is present
in extinct birds (fig. 1). A complete, well-preserved
postorbital in Jeholornis prima, a bird from the Early
Cretaceous of Jehol, China, exhibits a triradiate
configuration (Hu et al. 2022). Also, Sapeornisis a bird
from the Early Cretaceous in China. According to its
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description, it features a Y-shaped postorbital (Zhou
and Zhang 2003). Furthermore, Yuanchuavis, a bird
from the Early Cretaceous of China, also presents a
triradiate postorbital (Wang et al. 2022).

It 1s also important to note that the presence or
absence of a postorbital process might not indicate
reptilian status for the reasons listed above.
Postorbital bones are not always present in reptiles
and thus should not be taken as a reptilian feature
for Microraptor. The Amphisbaenia tribe, which
includes burrowing worme-like or snake-like lizards,
does not present a postorbital bone (Williston and
Gregory 1925). It is also excluded from the extinct
reptiles Araeoscelis and Hyperodapedon (Williston
and Gregory 1925). Additionally, the postorbital
bar is sometimes incomplete in lizards, snakes, and
therapsids (Williston and Gregory 1925).

Moreover, Rauhut (2013) discusses the presence
of a triradiate postorbital configuration in a new
reconstruction of the Archaeopteryx skull. Although
the article does not mention the word “triradiate,”
the skull reconstruction in Fig. 5 of the publication
reveals a triradiate structure for the postorbital.
He uses this new reconstruction to support a more
theropod-like skull for Archaeopteryx. The author also
cites that a bird, Confuciusornis, has a postorbital
structure. Even though he does not mention whether
it is a triradiate structure. Hu et al. (2020) cite the
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Fig. 1. Microraptor and Sinornithosaurus adapted from Hartman (n.d.) and Paul (2016) reconstructions. Hesperornis
adapted from Everhart (2011). Archaeopteryx skull adapted from Wellnhofer (2009). Cathayornis, Confuciusornis, and
Sapeornis adapted from Hartman (n.d.) reconstructions and Wang et al. (2017). Jeholornis adapted from Hu et. al. (2023).
Pengornis and Bahaiornis adapted from Zelenkov (2017). Artwork by Joel Leineweber, used by permission.
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well-developed postorbital in Confuciusornis. He also
mentions that some Enantiornithes preserve some of
the features found in Archaeopteryx. Archaeopteryx's
status as a bird has been disputed based less on
anatomy and more on evolutionary bias, as Haynes
(2022, 2023) has demonstrated.

The postorbital configuration is related to the
kinesis (movement/mobility) of the skull of birds
and dinosaurs (Wang and Hu 2017). Wang et al.
(2022) cite Bock (1964) and Zusi (1984) and say that
“avian cranial kinesis has been demonstrated to have
improved feeding performance by increasing biting
force, jaw closing speed, and food handling precision.”

Finally, Rahut (2013) notes that the possibility
of the absence of a postorbital bar was, “one of the
key arguments that led Buhler (1985) to propose a
bird-like cranial kinesis in Archaeopteryx.” However,
Hu et al. (2020) mention that “the skull of Sapeornis
[an extinct bird] was largely akinetic, as in non-avian
dinosaurs and palaeognaths (Hu et al. 2019).” Then,
on the postorbital, it seems reasonable to conclude
that the presence of a closed postorbital and an
akinetic (immobile) skull can be features of a bird.
Fig. 1 shows the list of extinct birds that present a
postorbital bone.

Despite the evolutionary perspectives, extensive
paleontological and anatomical data demonstrate
that postorbital bones existed in multiple extinct
bird and reptile taxa. Their presence or absence is
subject to considerable developmental, functional,
and biomechanical variability, cautioning against
oversimplified interpretations of their taxonomic
significance.

Lacrimal

The other feature of the cranial element is the
lacrimal bone that is part of the orbit. This bone is
found in one species (M. hanqingi). The feature of this
bone for this species is described as, “The lacrimal is
T-shaped and about 19.5 mm tall. The anterior ramus
1s 10.7mm long; the posterior ramus is much shorter”
(Gong et al. 2012).

However, extinct birds, such as those in the
Enantiornithes group, exhibit the same T-shaped
bone. Wellnhofer (2009) also mentions the lacrimal
bone in Archaeopteryx, which has a T-bone shape.
He explains that the mobility this bone configuration
allows 1s in line with the prokinetic condition
(independent motion of the upper beak relative to the
rest of the skull) of the skull, as described by Biihler
(1985). That is a condition present in most modern
birds. However, Elzanowski (2002) mentioned that
Wellnhofer (2009) suggested rhynchokinesis (ability
to flex the upper part of the beak independently from
the rest of the skull), but due to the Archaeopteryx’s
upper jaw, its mobility might differ from the modern
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cranial kinesis categories. A T-shaped bone is also
identified by Chiappe et al. (2024) as a lacrimal bone
in Enantiornithes, specifically Navaornis hestiae.

Clarke (2009), analyzing two birds (Apatornis
and Ichthyornis), discusses the presence of lacrimal
and states, “In Aves, the lacrimal can articulate
with (or coossify to) both the nasal and frontal, but
may articulate exclusively with either of these two
bones (Cracraft 1968). In Struthio camelus and
Rhea americana, for example, the lacrimal usually
contacts only the nasal (Cracraft 1968), unlike the
condition in Ichthyornis dispar, while in tinamous,
Apteryx, and Gallus gallus, it contacts the frontal
and nasal (Cracraft 1968). In Anhimidae, it also
articulates exclusively with the nasal (Cracraft
1968). Hesperornis regalis has the lacrimal primarily
contacting the nasal, although also contacting the
anterolateral portion of the frontal (Biihler, Martin,
and Witmer 1988).” As shown above, a T-shape is
necessary to articulate or touch the two bones (nasal
and frontal), rather than just articulating with the
jugal in a bar shape.

O’Connor and Chiappe (2011) state on a T-shaped
lacrimal in two birds: “The morphology of this bone
is definitively clear in only two specimens: Pengornis
(IVPP V15336) and LP 4450.” Yuanchuavis also
presents a T-shaped lacrimal, as shown in Wang
et al. (2022). Sapeornis is also a bird that presents
a T-shaped lacrimal bone, as described by Hu
et al. (2020). The authors also mention that the
Sapeornis’ lacrimal is like, “Archaeopteryx and some
enantiornithines like Pengornis, Parapengorn and
Pterygornis in overall shape.” The same happens to
Cratonauvis, a bird from the Early Cretaceous of China
that presents a T-shaped lacrimal (Li et al. 2023).

A new species of fossil bird, belonging to the
Anseriformes, was discovered in the Late Cretaceous
system of Antarctica. Vegavis iaai was identified
and described based on a nearly complete skull. This
species also presents a T-shaped lacrimal. Little is
known about this bone, except that it remains unfused.
However, the figure on page 148 of the article shows a
lacrimal with a T shape. (Torres et al. 2025). As shown
in fig. 2, several extinct birds share the same features
of the lacrimal found in the Microraptor. Fig. 2 shows
the extinct birds that present a lacrimal bone.

Nasals

The characteristics of the nasal bones are cited in
one species, M. hanqingi, “The nasals are 35mm long
and are thin, paired elements that widen anteriorly
and posteriorly. They are widest (9.2 mm) across the
anterior portion of the bone just before the concave
border of the nares” (Gong et al. 2012). This aligns
with a lightweight cranial structure. In contrast,
in dinosaurs, nasal bones were often involved in
supporting strong jaw muscles or forming crests for
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Fig. 2. Microraptor and Sinornithosaurus adapted from Hartman (n.d.) and Paul (2016) reconstructions. Hesperornis
adapted from Everhart (2011). Archaeopteryx skull adapted from Wellnhofer (2009). Cathayornis, Confuciusornis, and
Sapeornis adapted from Hartman (n.d.) reconstructions and Wang et al. (2017). Jeholornis adapted from Hu et. al. (2023).
Pengornis and Bahaiornis adapted from Zelenkov (2017). Artwork by Joel Leineweber, used by permission.

display or combat. The characteristics cited for the
nasal bones of M. hangingi point to a bird-like feature.
The nasal bones do not conform to a dinosaurian
structure for this genus.

Quadrate

A quadrate (a bone that helps to connect the
lower jaw to the rest of the skull) is mentioned for
M. zhaoianus (Xu, Zhou, and Wang 2000), but it is
not described in any of the specimens of those three
species (M. zhaioanus, M. gui, and M. hanqingi).
Wellnhofer (2009) mentions the single-headed feature
as theropod-like and the double-headed feature as
bird-like. However, a typical enantiornithine skull
presents a single-headed quadrate (O’Connor and
Chiappe 2011). Showing that a quadrate with that
feature should not point to a reptilian-like skull.

It is also important to note that the word “theropod”
has changed. When its definition was created, it
only referred to dinosaurs. After 1985/1986, due to
evolutionary influences, the term “theropod” began to
include both dinosaurs and birds (Haynes 2022, 2023).

To summarize the anatomical information
discussed in the previous sections and present a
more straightforward comparison among the three
described species of Microraptor (M. zhaoianus, M.
gui, and M. hangingi). Table 1 shows structured

information oftheir cranialfeatures. Thiscomparative
overview outlines the elements mentioned or
described in each of the first three original publications
of the species and contextualizes the significance of
their preserved bonesbased on current paleontological
literature. The table highlights patterns that may
challenge the prevailing interpretations regarding
Microraptor.

Conclusion

The anatomical analysis of Microraptor presented
in this study questions the prevailing view that it
was a feathered dinosaur and instead supports its
classification as an extinct bird. The assumption that
Microraptor must be a dinosaur based on certain skull
features is weakened by facts showing that these
traits also exist in extinct birds and even in some
modern bird embryos. All the features examined
on the skull of the first three original publications
of Microraptor species show similarities with those
of known extinct birds. The presence of multiple
traits in Microraptor that are also found in birds
suggests that Microraptor is a bird, not a dinosaur
with feathers. Although the skull features might not
be considered conclusive (since the features analyzed
might not be diagnostic) for the status of Microraptor
as a bird, the results in this paper seem to weigh in
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Table 1. Cranial morphological features analyzed of the three described species of Microraptor.

Feature M. zhaoianus M. gui M. hanqingi Notes / Interpretation
. Prese.nt; §Iop|ng anterior . Remnants Sloping premaxilla considered bird-
Premaxilla margin (like Archaeopteryx, Not mentioned :
) . preserved like
Sinornithosaurus)
Contributes to external naris; Present; 43.5mm; .
) o . . Longer and more recurved teeth in
Maxilla similarity to Archaeopteryx and | Not mentioned 14 alveoli; 4 teeth -
f the maxilla than the dentary
troodontids preserved
. . ~16 alveoli; teeth . -
At least 15 teeth; packed like . Tooth shape and packing varies;
Dentary . Not mentioned short, broad, . . .
troodontids ) ) posterior serrations ambiguous
uniformly sized
No anterior serrations; posterior One tooth with

Tooth Serration

serrations present; basal
constriction

Not mentioned

minute serrations;
pattern ambiguous

Tooth serration has not been
described in extinct birds

. . Triradiate Triradiate Present in extinct birds like
Postorbital Not mentioned . . . . .
postorbital postorbital Jeholornis, Confuciusornis
. T-shapes also found in
Lacrimal Not mentioned Not mentioned ;I;ISI haped; 19.5mm Archaeopteryx, Sapeornis,
enantiornithines
Thin, paired, widen Gracile form aligns with avian-like
Nasal Bones Mentioned but not described Not mentioned anteriorly and S 9
. cranial lightness
posteriorly
Quadrate Mentioned but not described Not mentioned Not mentioned Avian/dinosaurian classification is

inconclusive without it

favor of it. This conclusion is particularly relevant
considering the ongoing debate about the nature of
“feathered dinosaurs.” Understanding Microraptor
as an extinct bird, rather than a dinosaur with
feathers, may help us recognize many other supposed
feathered dinosaurs as just extinct birds.

Future research is planned to include postcranial
characteristics. This study contributes to a
growing body of information suggesting that our
understanding of Mesozoic birds might be blurred
with evolutionary influence. Moreover, many of the
so-called feathered dinosaurs are, in fact, birds.
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