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Vertebrate Evolution
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Hagfish & Lampreys
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Hagfish Eyes

A No cornea

A No lens

A 2-layered retina
A No melanin

A Wired to the brain like a pineal gland

Recommendation: Yeliube: Eddie and the Hagfish






Lamprey Eyes

A Larval form and adult form
A Cornea largely continuous with the sk Adult
A No muscles of accommodation

A Has most of the structures of the vertebrate eye
I Lens

I 3-layered retina

I 4 Cone types

I Extraocular muscles no intraocular mus
[

[

" Wired to brain like a visual eye
" Melanin in Choroid and RPE




3-layered retina . -
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Vertebrate Evolution
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Cartilaginous fishes

- = Jawed
Ray-finned fishes > fiches

- Lobe-finned fishes

Marine

Freshwater Lungfishes |

Estuarine

Terrestrial  — —
Tetrapods

450 400
Millions of years ago (mya)

Present

LIFE: THE SCIENCE OF BIOLOGY, Seventh Edition, Figure 348 A Current Phylogeny of the Vertobrates

http://www.blc.arizona.edu/courses/schaffer/




Shark & Ray Eyes

A Cartilaginous sclera, but no bone

A No muscle in the ciliary body

A Smooth muscle attached to the ventral lens
A Double cornea (scleral and skin)

A No shading of outer segments by the retinal
pigment epithelium (RPE)




Sharks and Rays

Double cornea

No shading of the
photoreceptors
by the RPE



Evolution of the Fishes

Higher teleo
Lowgr teleosts
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Sturgeon Eyes

F

A Cartilaginous sclera, no bo — ~ ~ @aias
A No muscle in the ciliary body

A The lens is supported on a papilla, but no
accommodation and no muscle are known

A Choroidal guanine tapetum lucidum

A Limited shading of the outer segments by
the RPE



Juvenile Sturgeon Eye
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Cartilaginous sclera
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Sturgeon Eye Guanine Tapetum




Lungfish

Ao Choroidal Rete
Ao retractor lentis muscle
ALimited shading of outer segments



Higher Teleosts

A Cartilage and sometimes bone in sclera

A Retractor lentis muscle (smooth muscle)
accommodation

A Vascular rete calledchoroidal gland

A RPE melanin has photomechanical movement
A Some fish have a retinal fovea

A Trichromatic vision

A Double cornea (skin and scleral)

A Papillary process supplies blood to the retina



Higher Teleosts

Double cornes
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Fig. 7.7. Vertical section of the eye in a bass showing the lens muscle and its ChorOIdaI gland

eeeeeee pply (from Somiya 1987).

Walls. The Vertebrate Eye

and its Adaptive Radiatioi942.




Higher Teleosts

Retractor lentis

Annular
ligament

Choroidal gland




Higher Teleosts

Falcitorm process &

accommodation

Eye and its Adaptive
Radiation.1942.




Higher Teleost

Retinal Variations
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Amphibian Eyes

Fig. 172—The anuran eye in vertical section; semi-diagrammatic; based largely upon
the leopard frog, Rana pipiens. x11%.
ac- area centralis; jo- inferior oblique; ir- inferior rectus; ll- lower lid; Im, Im- lens muscles
(cf. Fig. 173); n- optic netve; nm- ‘nictitating membtane’; pn, pn- pupillary nodules; sc-
scleral cartilage; so- superior oblique; sr- superior rectus; ul- upper lid; z- zonule.
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Features of Amphibian Eyes

A Cartilaginous sclera, but no bone
A Trichromatic vision
A Photomechanical motion in the RPE

A Minimal amount of accommodation with smooth
muscle

A Double cornea only in the tadpole
A No annular pad in lens
A Retractor bulbi muscle and eyelids



Features of Amphibian Eyes
Frogs and Toads




Features of Amphibian Eyes

Frogs and Toads
Retina

Cornea




Xenopus Tadpole




Xenopus Tadpole

A enopus Tadpole



