Visual ecology of the Australian lungfish: B

The origins of tetrapod colour vision
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Lungfish phylogeny

Tetrapod

Lungfish
Coelacanth

Lungfish

Ray-finned fish

Tetrapod

Coelacanth m

Lungfish Coelacanth
Ray-finned fish

Tetrapod
Coelacanth

Lungfish
Ray-finned fish Lungfish/Coelacanth

Tetrapod

B Dipnoan lungfishesSarcopterygiior lobe-finned fishes. Evolved ibevonian
(400mya)

B Consensus thatetrapods evolved fromsarcopterygianswith lungfishes being
the closest living relatives(?)*. Living fossils.



Lungfish habitat
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Endemic to Mary, Burnett, Fitzroy and Brisbane Rivers (and smaller
rivers/reservoirs) in Queensland, Australia

Thought to be crepuscular/nocturnal



The eyes of lungfishes
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Small eyes relative to body size but adhere to general vertebrate camera
like design

Yellow cornea (in adult not juvenile), near spherical lens, reflectigpetum
behind retina



Spectral transmission through the eye

eye 1.0+ ’
muscles (0]
‘(‘ o 1
N / 5 o8- o
I i Juvenile o
g 0.6' p/'ﬂ
| =
g 0.4- ,’
N !
= T » Adult
§ 0.2- /’
o -~
2 il /
< ~[
cornea 0.0 -7 77
- o 300 400 500 600 700 800 900
2 Wavelength (nm)

Spectral transmittance through cornea and lens changes developmentally

Juveniles transmit light from 300700nm. Adults transmit light from 400
700nm (blocking UV light with yellow cornea)



Retinal photoreceptors

Morphology (TEM) confirms 4 cone types in addition to a rod in juveniles (1
cone type is lost in adults). Rods : Cones (50:50)

35% cones contain red oil droplet; 10% cones contain yellow pigment; 5%
cones (2 types) containolourlessoil droplets. Largest rods in animal kingdon



