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African lungfish

A Group of Drought-Adapted Living Lungfish

There are six extant species of lungfish belonging to three
genera. The genus Protopterus (African lungfishes)
includes four living species, widely distributed in freshwater
habitats across tropical Africa, including swamps,
wetlands, slow-flowing rivers, and seasonally flooded
plains. With an elongated, eel-like body, African lungfishes
possess small round scales and small eyes and strong
tooth plates adapted for crushing hard food items. Their
pectoral and pelvic fins are elongated and filamentous,
supported by well-developed muscles, allowing them to
prop up their bodies underwater and perform a form of
“walking-like” locomotion underwater or on muddy
surfaces. African lungfishes possess highly developed
lungs and are carnivorous fishes that rely primarily on air
breathing. During the dry season, they can burrow into
mud and secrete mucus to form a protective “cocoon,”
entering a state of dormancy with reduced metabolism
and surviving prolonged periods of drought.
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Lepidosiren paradoxa

A Respiratory Specialist Among Living Lungfishes

The South American lungfish is the only extant lungfish
species in South America. It mainly inhabits swamps and
still waters in the Amazon, Paraguay, and Parand river
basins. Its body resembles a large eel or salamander,
reaching up to about 1.25 m in length. Its gills are highly
reduced, and respiration depends largely on a pair of lungs
that take oxygen directly from the air. Thus it must
regularly surface to breath air. Unlike African lungfishes,
which form a mucus cocoon during aestivation, the South
American lungfish burrows 30-50 cm into the mud when
the dry season arrives, seals the top of the burrow with
mud while retaining a few breathing openings, and
survives by lowering its metabolism and breathing with its

lungs.
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Neoceratodus forsteri

An Ancient Representative Among Living Lungfishes

The Australian lungfish is often regarded as the most
conservative of the six living lungfish species. Its natural
distribution is extremely restricted, occurring only in a few
rivers in Queensland, Australia. Compared with African and
South American lungfishes, it has a more robust body
covered by large scales and retains broad, paddle-shaped
fleshy paired fins whose internal skeletal organization
resembles that of early sarcopterygians. It has a single
functional lung and normally relies on well-developed gills
for aquatic respiration, surfacing to gulp air only when
dissolved oxygen becomes very low. Unlike the other living
lungfish lineages, it cannot survive complete desiccation
by burrowing and aestivating. Individuals may live for
many decades, and the species is listed as Endangered

(EN) by the IUCN and is legally protected in Australia.
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Pteronisculus changae

One of the Largest Basal Actinopterygian Predators in the

Luoping Biota

Pteronisculus changae reached approximately 30 cm in
length and possessed a streamlined body, a large gape,
and sharp teeth, indicating substantial predatory
capability. It likely preyed on small invertebrates and other
aquatic animals. Ray-finned fishes originated in the
Paleozoic and continued to diversify throughout geological
history. During the Mesozoic, they underwent a major
evolutionary radiation, giving rise to a wide range of
ecological forms and eventually becoming the dominant
group of modern bony fishes. Represented by Pteronisculus
changae, the ray-finned fishes of the Luoping Biota reveal
the early diversification of fish ecological strategies during
the Triassic and provide important insights into the
evolutionary development of body structures

characteristic of modern fishes.
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Plectropomus leopardus

The Spotted Hunter of Coral Reefs

The leopard coralgrouper is a grouper found in the

western Pacific, mainly inhabiting coral reefs from southern
Japan to waters around Australia. It has an elongate body,
with coloration ranging from red and gray to brown.
Numerous bright blue spots are scattered across the head,
body, and fins, forming a striking pattern. Leopard
coralgroupers are generally solitary and are important
predators on coral reefs. They have a large mouth and
well-developed canine teeth. Adults feed mainly on other
fishes, while juveniles also consume invertebrates such as
crustaceans and cephalopods. As an important predatory
fish in coral reef ecosystems, the leopard coralgrouper also

has considerable value in fisheries and aquaculture.
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Anas platyrhynchos var. domestica
(Polymelia Specimen)

The Developmental Code Behind an Abnormal Body Plan

This specimen is a “four-legged duck” resulting from an
abnormality during embryonic development. Birds
originated from theropod dinosaurs, and throughout their
evolutionary history, the forelimbs became specialized into
wings while the hind limbs took on the primary role in
locomotion. However, the development of vertebrate limbs
is still governed by highly conserved regulatory
mechanisms. When these developmental signaling
pathways are disrupted during embryogenesis, variations
in limb number or morphology may occur. The additional
hind limbs of this duck do not represent an evolutionary
reversion, but rather an accidental developmental

anomaly.



DTz

RRIFRIGITMEES

X — RN BN FERER KA BT
. ZIAERBAEIRES, BT
BBV REN G A ERE, SE—M
[EEREEIERE X B, M E I HRARTR
KOS, REBARRIFSNETMMT
BREEM, AERKEIERLPER T RERN
BEME, X—iRE NIRRT E Y
. BEERRELUAREB BT
ER M T EMBIZEA.

Turtle with Limb Deficiency

Individual Variation in Limb Deficiency

This specimen is a turtle exhibiting the loss of a single hind
limb. During embryonic development, an abnormality in the
regulatory mechanisms controlling limb formation prevented
one hind limb from developing normally, resulting in the
observed limb deficiency. Turtles possess a unique body plan
characterized by a protective shell and specialized limbs,
which has remained relatively stable throughout their
evolutionary history. This specimen provides an intuitive
example for understanding vertebrate limb development, the
evolution of body structures, and the regulatory mechanisms

underlying development.
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Crocodylia(Embryo)

Crocodilians: Living Representatives of Archosaurs

Crocodilians are among the closest living relatives of
birds. Together, crocodilians and birds belong to the
archosaur lineage, which also includes extinct dinosaurs
and represents an important branch for understanding
the evolution of modern birds and reptiles.
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Gallus gallus domesticus (Embryo)

The Beginning of Life for Dinosaur Descendants

A chicken embryo reveals the early formation of body
structures during avian development. As embryonic
development proceeds, structures such as the head,
vertebral column, and limbs are gradually established,
eventually forming the body plan characteristic of birds.
Modern birds originated from theropod dinosaurs, and
their embryonic development reflects the conserved
developmental foundations shared among vertebrates.
This specimen provides a direct view into the formation
of avian body structures and offers insights into the

evolutionary history of birds.
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Selachimorpha

Early Development in Cartilaginous Fishes

A shark embryo reveals the early developmental
processes of cartilaginous fishes. Some shark species
protect their embryos within egg cases, allowing
development to occur in a relatively safe environment.
During embryonic development, sharks gradually form a
streamlined body, fins, and a tail adapted for efficient
swimming. As an ancient lineage of jawed vertebrates,
sharks provide important insights into the formation of
fish body structures and the evolutionary history of

cartilaginous fishes.
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Salamandridae (Embryo)

A Tetrapod Blueprint Emerging from Water

Salamander embryos reveal the early developmental
processes of amphibian life. Salamanders typically lay
eggs in water, where embryos undergo cell division,
tissue differentiation, and organ formation, gradually
developing structures such as the head, trunk, tail, and
limbs. Unlike fishes, salamander larvae and adults
possess paired appendages, making them important
models for understanding the formation of the tetrapod
body plan. As amphibians, salamanders provide
insights into the key structural innovations that
emerged during the evolutionary transition from

aquatic ancestors to life on land.



