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Batoidea

Jaws and Gill Arches: A Shared Developmental Plan

Batoids are cartilaginous fishes. Their jaw and pharyngeal-arch
skeletons retain the basic regional organization of the gnathostome
pharyngeal skeleton, making them valuable living comparative
material for studying the development and evolution of jaws and
pharyngeal arches. During embryonic development in jawed
vertebrates, the first pharyngeal arch, or mandibular arch, gives rise
to the supporting structures of the jaws; in chondrichthyans, its
principal dorsal and ventral cartilages are the palatoquadrate and
Meckel's cartilage, respectively. The second pharyngeal arch forms
the hyoid arch; in batoids, the hyomandibular cartilage contributes to
jow suspension, and the jaws typically do not articulate directly with
the neurocranium. Studies of batoid embryos show that the
mandibular, hyoid, and gill arches share multiple dorsoventral
patterning mechanisms, indicating that jaws and gill arches are built
upon related developmental rameworks. The evolution of movable
jows expanded the ways in which vertebrates could capture and
process food and was a major structural innovation in the early

evolution of jawed vertebrates.
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Polybranchiaspis liaojiaoshanensis

A Galeaspid with Numerous Gill Pouches

Polybranchiaspis liaojiaoshanensis was an Early
Devonian galeaspid that lived about 419 million years
ago and is one of the common galeaspids found in the
Quijing area. Its head was covered by a rigid bony
headshield, with the mouth and gill openings located on
the ventral side. Internally, it possessed more than ten
pairs of closely arranged branchial pouches, a
distinctive feature reflected in its generic name. Fossils
of Polybranchiaspis liaojiaoshanensis provide important
evidence for understanding the respiratory structures

and head evolution of early jawless vertebrates.
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Entelognathus primordialis

The Earliest “Human-Faced Fish”

Entelognathus primordialis is a placoderm popularly known
as the “"human-faced fish.” Its fossils were discovered in Late
Silurian rocks of Qujing, Yunnan, dating to about 425 million
years ago. It is about 20 cm long, with a short, stout body
and a large mouth capable of swallowing smaller animals.
Like most placoderms, the front half of its body was covered
with dermal bone. Its jaws, however, resemble those of more
derived bony fishes, bearing osteichthyan-like dermal
marginal jaw bones, including the premaxilla, maxilla, and
dentary. Entelognathus primordialis documents a key
transitional morphology between placoderms and bony
fishes and fills an important gap in the early evolution of

jowed vertebrates.
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Qilinyu rostrata

A Placoderm That llluminates Jaw Evolution

Qilinyu rostrata was a Late Silurian placoderm that lived
about 425 million years ago. It had an estimated total
body length of more than 20 cm. Its snout projected
forward, while the mouth and nostrils were positioned on
the ventral side of the head. The head and anterior part of
the trunk were covered by bony armor. Its jaws bore
marginal jaw bones, including the premaxilla, maxilla, and
dentary, arranged in a pattern resembling that of bony
fishes and tetrapods. Qilinyu rostrata shows that key
elements of the modern gnathostome jaw and facial
skeleton can be traced back to early jawed vertebrates,
providing important evidence for the origin and early

evolution of vertebrate jaws.



