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Actinopterygii

Coelacanth
Lungfish
Tetrapoda

Loss of gills, opercular; muscular fleshy
tongue; zygapophyses; 4 limbs with digits

Divided heart, pulmonary loop

Sarcopterygii
Lobed appendages

Osteichthyes
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interval that at this level of analysis, their relationships appear to be an irresolvable trichotomy.
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lobed second dorsal fin

Actinistia
Latimeria chalumnae

RO TN caudal fin
/ (note three divisions)

large bony plates T~
limb-like pectoral and pelvic fins lobed anal fin

An elastic, unsegmented
notochord substitutes for
a backbone

The jelly-filled rostral
organ may be an electro-
receptive device used for
prey detection

allows the coelacanth to °

open its mouth eapecially
wide to feed

The swimbladder iz

filled with fat and Unlike most fish, the
provides buoyanoy poelacanth is ovoviviparous,
bearing live young

Latimeria
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LATIMER'S LANDING

PROUDLY NAMED AFTER

MARJORIE COURTENAY-LATIMER | t

WHO SAVED FOR SCIENCE

THE COELACANTH

TRAWLED BY

CAPTAIN
HENDRIK GOOSEN

ON -
22 DECEMBER 1938

(Latimeria Chalumnae Smith 1939)




rayed fan-like first

dorsal fin \

lobed second dorsal fin
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Actinistia
Latimeria chalumnae

ROBIONMR RIS “Although | had come prepared,
® wote three divisionsy  that first sight [of the fish] hit
tmhliks pactoral and pelvic fina’ lobed anal fin me like a white-hot blast and
made me feel shaky and queer,
my body tingled," he later
wrote. "l stood as if stricken to
.‘:L'i;,:,’:ifﬁ;f;,ﬁﬁﬁﬂmff, stone. Yes, there was not a

large bony plates

a backbone The jelly-filled rostral shadow of doubt, scale by scale,
organ may be an electro- . . .
receptive device used for bone by bone, fin by ﬂn, It was a

prey detection

true Coelacanth."

.......

A hinge in the head
" allows the coelacanth to

open its mouth eapecially
wide to feed

The swimbladder iz

filled with fat and Unlike most fish, the
provides buoyanoy  poelacanth is ovoviviparous, J#

bearing live young
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L’,‘r Mark V. Er¢fmina

v » ";’9 o
- T - I
P J




* "The strange-looking coelacanth is one of the oldest species of fish in
the world. It is considered by many to be an actual living fossil."

seasky.org

* "Experts largely agree that coelacanths are primitive Osteichthyans..."
ocean.si.edu (Smithsonian site)

* "Coelacanths were thought to be ancestral to Tetrapods..."
thescientist.com



* "The strange-looking coelacanth is one of the oldest species of fish in
the world. It is considered by many to be an actual living fossil."

seasky.org
* "Experts largely agree that coelacanths are primitive Osteichthyans..."
ocean.si.edu (Smithsonian site)
e "Coelacanths were thought to be ancestral to Tetrapods..."
thescientist.com

Human Coelacanth

400+ mya
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Dipnoi (Lungfish)

Australian lungfish
(Neoceratodus forsteri)

- ,.—’M*‘, mﬁ-ﬂ‘{w*»
m » Wm o e VW

African lungfish
(Protopterus annectens)

South American lungfish
(Lepidosiren paradoxa)

Devonian lungfish
(Dipterus)

© 2012 Encyclopaedia Britannica, Inc.
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Transition to land

Aquatic
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Tetrapoda

sLocomotion/support
*Respiration
*Temperature
*Sensory
*Reproduction
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An early tetrapod from ‘Romer’s Gap’

J. A. Clack

University Museum of Zoology, Cambridge, Downing St., Cambridge CB2 3E],
UK

The fossil record of early tetrapods has been increased recently by
new finds from the Devonian period' and mid-late Early Car-
boniferous period®. Despite this, understanding of tetrapod
evolution has been hampered by a 20-million-year gap (‘Romer’s
Gap”®) that covers the crucial, early period when many key
features of terrestrial tetrapods were acquired. Here I describe
the only articulated skeleton of a tetrapod, Pederpes, yet found
from the Tournaisian epoch (354-344 million years ago (Myr)).

Pederpes
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Fig. 5 Left forelimbs of modern
coclacanth, Latimeria, the
lungtish Neoceratodus, and
fossil tetrapodomorphs in dorsal
view (not to scale). Panderichthys
fin skeleton based on CT recon-
struction in Boisvert et al. (2008)
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Cell

Latent developmental potential to form
limb-like skeletal structures in zebrafish

M. Brent Hawkins,'-2.%4 Katrin Henke,'? and Matthew P. Harris':2:5*
Department of Genetics, Harvard Medical School, Boston, MA 02115, USA

2Department of Orthopedic Research, Boston Children’s Hospital, Boston, MA 02115, USA

30rganismic and Evolutionary Biology, Harvard University, Cambridge, MA 02138, USA

4Museum of Comparative Zoology, Harvard University, Cambridge, MA 02138, USA
5Lead Contact

*Correspondence: harris@genetics.med.harvard.edu
https://doi.org/10.1016/j.cell.2021.01.003
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Evolution

Development

Teleost Fishes
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Tetrapods
~30,000 species
Distal elaboration of skeleton
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Axial and appendicular skeleton of Tetrapods
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Article Open access = Published: 16 April 2026

Evolution of the reptile spine reveals
independent trajectories to axial skeletal
complexity inamniotes

Lucy E. Roberts 69 & Jason J. Head

Nature Communications 17, Article number: 5304 (2028) | Cite this article

ARAIL = £4.50

lllp“‘

| — Tiiived

EE _____ EEEEE ___ EEEEEEEE

Didelphis albiventris Heterogeneity = 1.56
AAIC = 23.13

Chamaeleo chamaeleon Heterogeneity = 0.90
AAIC = 80.46

Stem ang
Nuaroe Aacths

Alligator mississippiensis Heterogeneity = 1.61
AAIC =76.17
Number of egions Voeracod " geneity
; -_ . oam
®: ®: O«



Feeding in Tetrapods

Terrestrial-style feeding in a very early aquatic
tetrapod is supported by evidence from experimental
analysis of suture morphology

Molly J. Markey** and Charles R. Marshall**

Aquatic
(suction feeding) o ~— = =
- s Tension or compression (caused by shearing or bending)
=== Uncertain, judging from Polypterus data




Circulatory
system

Lung and skin capillaries

Gill capillaries

Systemic capillaries




Sensory systems in Tetrapods




Sensory systems in Tetrapods

Massive increase in visual range preceded
the origin of terrestrial vertebrates

Malcolm A. Maclver &, Lars Schmitz E,qurcan Mugan, +1 , and Curtis D. Mobley Authors Info & Affiliations

Edited by Neil H. Shubin, The University of Chicago, Chicago, IL, and approved January 24, 2017 (received for review September 17, 2016)

March 7, 2017 114 (12) E2375-E2384  https://doi.org/10.1073/pnas. 1615563114

Eye socket size for given skull length
o much smaller than expected
© as expected

much larger than expected

‘ finned tetrapods

O finned-transitional tetrapods
@ digited tetrapods

@ digited-aquatic tetrapods
regime shifts and associated size
e Multipliers with respect to eye
socket size before initial increase!
at

___no change in eye socket size
regime

Return to fully
aquatic life and
reduced eyes

Transition to
vision above water
and bigger eyes
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