


Remember:

® Most basal (Triassic) ichthyosaurs used
anguilliform motion or a heterocercal tail

e Not as fast/maneuverable

® (a) Mixosaurus
(b) Juvenile Stenopterygius
(c) Adult Stenopterygius
(d) Macropterygius

Mackerel Tuna

b)Y 13

Anguilliform Subcarangiform Carangiform Thunniform

(After Lindsey, 1978)
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Trends in Ichthyosaur Evolution

Chaohusaurus geishanesis
0.5t0 0.7 meter * Lived 245 million years ago (Early Triassic)

® More
streamlined-
"thunniform”

¢ Caudal fin
propulsion

TAIL FLUKE

" tuna-like swimming

ANCIENT SKELETONS have helped scientists trace how the slender, lizardlike bodies of
the first ichthyosaurs (top) thickened into a fish shape with a dorsal fin and a tail fluke.



Trends in Ichthyosaur Evolution

LMatsusaurus halai
{245 ma, Early Triassic)
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Trends in Ichthyosaur Evolution

e Forefins: used for steering/maneuvering, not paddling (shoulder
girdles not robust

e Thumb disappeared, then other digits were added

Pelrolacosaurus Mixosaurus ' L Brachypterygius
Liaisusarrus o ¥




Trends in Ichthyosaur Evolution




Ichthyosaur Vertebrae

® Increase Iin
number of spinal
vertebrae +
stiffening of spinal

ICHTHYOSAURS

----------------------------

Tuna-shaped chéwosaurs
COI u I I I n — WHALES (including DOLPHINS)
A\ Y L o
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hOC key pu Ck Land mamma

* Mo increase of body segments
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Ichthyosaur Eyes

Relative Body Size

® | argest eyes of any
animal: 264 mm
( 7emnodontosaurus)
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Eyeball diameter (mm)
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o™ s Parvipelvians = King penguin
* Sea turtles « Pinnipeds
+ Mon-avian dinosaurs = Cetaceans
» Sauropod dinosaurs Ungulates
+ Giant squid Human
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Body length (mm)

Relative Eye Size

Harbor porpoise
Human

Adrican elephant

' Blug whale

. Giant squid




Ichthyosaur Eyes

e f-numbers: relative
brightness of optical
system

® The smaller it is, the
more light it take in

e Comparative
ophthalmology

suggests ichthyosaurs

had low W rs
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| Ichthyosaurus

Animal Eyes

Human about f/2.1
Owl about f/1.1

Cat about f/0.9

Ophthalmosaurus f/0.8 to f/1.1

f/1.1 to f/1.3



Ichthyosaur Eyes

e Sclerotic rings maintain
eye shape during
locomotion

Fish
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swimming
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Viviparity
e Giving birth to live young that have passed
embryonic stage inside the mother

e Jchthyosaur specimens have been found with
young inside or partially expelled from gas




Problems with Ichthyosaur
Taxonomy

¢ Earliest forms in fossil
record already relatively
derived (completely
aquatic)

® No transitional species
(same as turtles)

® May be instance of
extreme punctuated

equlibrium




Ichthyosaur Taxonomy

® Recent studies place ichthyosaurs as an
outgroup to Sauria and within Neodiapsida

Sauropterygia  Mosasauridae  Thalattosuchia Dinosauria
Phytosauria

Lepidosauromorpha Crurotarsi

Prolacertiformes Archosauromorpha

Thalattosauriformes?

Ichthyosauromorpha

Claudiosaurus

Sauria

Neodiapsida




Ichthyosaur Ecology

¢ Belemnite squid hooks found in ichthyosaur
stomachs indicate mainly squid diet, with some
fish and other marine animals

e Some later ichthyosaurs filled deep water diving
niches, but occasionally suffered from “the bends”




Ichthyosaur Ecology

* We can estimate body mass from models,
and determine dlvmg duratlon
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bathy-
pelagic

(m)

Maximum Diving Depth of Living Divers

How deep in the ocean a cat can see

0 (m) TYPEI TYPEIA TYPEIB TYPEN TYPEI

200

epi-
pelagic

500 meso-
pelagic

bathy-
pelagic

Luminance log-enhanced (not at all accurate)




Ichthyosaur Ecology

® Since ichthyosaurs were
first discovered, small
structures have been
found within their body
cavities

® QOriginally thought to be
scales, they are actually
squid hooks and beaks
(belemni’ce;%,a ; K>




Ichthyosaur Taphonomy
¢ [chthyosaurs are some of the best
preserved fossils of all

e Skin impressions are so fine that we can
see fibrous structures that supported a -
stiffened dorsal and caudal fin S
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Jurassm Ichthyosaurs




Jurassic Ichthyosaurs

e Early Jurassic record shows dominance of fish-shaped
form in the “true” ichthyosaurs such as Ichthyosaurus,
Temnodontosaurus, Eurhinosaurus, and Stenopterygius.

®* Many died out in Middle Jurassic, with just a few clades
in the Late Jurassic. —




Ichthyosaurus

* Type species with typical fish-like body

®* From here on out, ichthyosaurs become
increasingly thunniform

¢ Lived through the Early Jurassm

-----



Eurhinosaurusy

¢ Jurassic ichthyosaur with an elongated rostrum
andfsi(r:l]eways teeth, much like the modern
sawfis

e May have been for hunting benthic yummies on
the sea floor, or for fighting
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Temnodontosaurus
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Cretaceous Ichthyosaurs

e Only Platypterygius
lasted into the
Cretaceous (in NA)

® Had extra digits in
forelimb, with large |
homocercal tail




Ichthyosaur Locomotion

¢ Using estimations of
metabolic rates and
masses, we can
calculate proposed
swimming speeds
for ichthyosaurs to
be up to 25 mph
WEREHES
cetacean is 34)

-

Fork length {m)




Ichthyosaur extinction

e By the Middle
Jurassic, ichthyosaurs
had decrease
diversity to one clade
(Opthalmosauria)

e One genus remained
into the Cretaceous,
and died out in the
mid-Cretaceous
extinction event (that
also killed off some
large pliosaurs)

* Likely out-competed
by new Teleost fishes
(Xiphactinus) ani
ambush strategies of
mosasaurs

'é!ai‘ypre rjfgius

CRETACEQUS

Lower
Brachypferygius
Ophthalmosaurus
Caypullisaurus

Temnodonfosaurus
Stenopterygius

Eurhinosaurus
Ichthyosaurus |

Suevoleviathan

Leptonectas |
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Excalibosaurus

Shastasaurus
Hudsonelpidia

Toretocnemus
Macgowarnia

rus nordenskioeldi

Mixosa
Besanasaurus

Californosaurus

dylus pelrinus
ndyius buchseri

atavus
Shonisaurus

DOMINANCE OF FISH-SHAPED BODY PLAN

Upper

Mixasaurus cornalianus

. | Parvinatator

Grippia

TRIASSIC
Utalsusawrus
Chaohusaurus

Cymbospo
Cymbosp
NMixosaurus

| Hupehsuchus

Lower Middle

DIVERSI-
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