Mesozoic Life
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Just before the Mesozoic:

Permian\ Triassic Extinctions
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Many major

a) Trilobites

‘e corals

b) Rugose and

1 1

c) Blastoids e
d) Fusulinid foraminifera
e) Brachiopods and crinoids

severely reduced




Replacement radiations

New marine groups assumed ecological roles of
extinct organisms

a) New corals and planktonic foraminifera

b) Several classes of mollusks

°* Ammonites radiate

* Clams replace many brachiopod groups

* Rudistid clams become reef formers

Marine Reptiles replace fish as top marine predators
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Marime Repw les
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everal groups of Triassic diapsid s -
d euryapsid reptiles became T e

hey developed streamlined bodjies

.pperlike modifications of limbs =
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Diapsids

Mosasaurs - Marine L.izards
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A really big "Goanna
or Monitor Lizard

Lived offshore near here




Cretaceous

Mosasaurs (Cretaceous)
1) Giant marine lizards up,to 15 meters long
2) Flattened tails and fllpperllke limbs From early lizards

Furyapsid Marine reptiles

Elasmosaurus

Plesiosaurs
1) Found in Jurassic and Cretaceous rocks

2) Short bodies, flipperlike limbs, and long necks
3) Ate fish. Up to 12 meters in length

——3)Atefistrand cephalopods
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Ichthyosaurus

Jurassic

Placodus

Icthyosaurs o
Tr to Late K, lornjg snouts, fishlike bodlego‘ ‘
like sharks and dolphins; convergent evol%
Rapid swimmers|laying eggs on land
impossible live

Triassic

Cymbospondylus

Plus Marine Crocodiles

Nothosaurs (Tr-J)

1) Contemporary Wltﬁ placodonts

2) Streamlined boc@s elongated necks
Q&osaurs

3) Ancestral to pl

Nothosaurus

s‘&"‘

Placodonts (Triassic)

1) Short-necked, body < 2m
2) sea floor dwellers

3) Crushed shellfish for food

From early diapsids



Univ. of Michigan Exhibit Museum of Natural Histor

s E LIS TRIASSIC
vy = ’J I-JI!J' TRI j
..J,.«f SAETACEOUS, WERE THE
ANEST AND LARGEST OF THE.

ArUILG
COMMONCZS

GROUP. WITH THEIR WIDE FLAT-
TENED BODY. PADDLE-LIKE | 3
AND LONG NECK AND TAIL,

WERE MORE OR LEBBI..(S
TURTLES IN HABIT.

Univ. of Michigan Exhibit Museum of Natural History

-- Life Through the Ages Diroama




Land Plants Gymnos
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* Cycads
*  Cylindrical trunks and large-fernlike leaves

*  Dominant during Jurassic, common until Cretaceous

& Coners
* most modern conifer types

* dominated Cretaceous forests as cycads declined

Ginkgoes
* Common in Mesozoic forests

* Single surviving species like Mesozoic ancestors




Anglosperms - Flowering Plants

* Most significant Mesozoic evolutionary event

* Flower uses color and scent to encourage insect

* Manufacture of seeds with a food supply

Higher pollination success rates than gymnosperms tha.

use wind

* Animals became important in distributing seeds from
fruits




Mammal;Likc_Lel ) —1" S
® 'Therapsid reptiles recovered from Permo-Triassic extinctions
p p

* |Cynodonts radiated in Early Triassic

* |Gondwana carnivorous Cynognathus found in Africa and South America

* |Herbivorous cynodonts lived until Middle Jurassic







Lystrosaurus



Origin of Mammals

I

cl

herapsids gave rise to cynodonts, which evolved into the mammal
ass

* skeletal structure 1s used to identify mammals in the fossil record

* differences in the lower jaw and ear in particularly distinguish mammals
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THE EVOLUTION OF EARS

New jaw joint

Dentary

Incus = quadrate




Origin and Farly History of Mammals

|
|
| Eupantotheres ancestral to
d Mammal diversity mar3|als a Icentals

remained low throughout
he Mesozoic

* branches did develop

however
® monotremes

* marsupial

1211333 Wiadswarth Publishing Company/ ITP

* placental




Was looking

wet ROy Chapman Andrews

In the Gobi desert of
Mongolia, found the
first dinosaur nests
and evidence of

parental care in the
dinosaurs Protoceratops
Modern studies of
Dinosaurs still test

his theories
1884 = 1960 Discussion: Oviraptor



*First dinosaur
discovered in 1822

(a) Iguanodon

eeaumanper == U0 B +1842 Richard Owen
e = “dinosaur’

Hypsilophodon Dental Battery for Grinding Vegetation

*Dinosaurs are
terrestrial, so they are
rare fossils

(b) Iguanodon
as a biped



Dinosaur Ancestry

* Archosauts,

reptiles that radiated

in Pm and especially Early Triassic

* Small bipeda

| forms may have been

ancestral to dinosaurs and birds




Herrerasaurus

Common fossil near campus

Phytosaurs




Archosaurs and the

Origin of Dinosaurs

rchosaurs gave rise to crocodiles,
rerosaurs, dinosaurs, and birds

inosaurs two groups distinguished by hips:

* Saurischia (lizerd hip)
Ornithischia (bird hip)

Samitizehian Hip
Ilium
FPubis Ischium
long preace-

tabular ilium

acetabulum oval,
oy, aterally directed

strong supra- P, , tabular ilium
acetabular shelf

long anterior
pubic process

Stegosaurus, pelvis in left

lateral view. From Romer

(1956: 633)
Ornithischian Hip




Saurischians Ornithischians

Dinosaurs

Ceratopsians

i
Pachycephalosaurs

Ornithopods

Theropods

Sauropods

“Lizard hip”’ “Bird hip”

Back of hip this S|de. %

I:I Ischium
I:I Pubis

Ilium

Front of hip this side

Common ancestor



* Saurischians

* theropods were bipedal
carnivores

* sauropods were the giant, T
quadrupedal herbivores e
* Ornithischians

* Ornithopods (duckbill)

* Pachycephalosaurs

* Ankylosaurs
* Stegosaurs

* Ceratopsians




Saurischian Dinosaurs

© 1998 R Shireishi—All Rights Reservad
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(a) Deinonychus

Larger U
relative of ‘o g
Velociraptor

(b) Ornithomimus




@ 1999 8 Shivatshi==All Kights Reservad
R e

postorhital
above orhit
with tugose aguarmosal

:xcav:ﬁ;n inset posterior projection covers head
i of quadrate
of maxilla  DarEHL of niares o

gquadratojugal

Skull of Sinraptor dongi in lefi lateral view, showing some
apomorphies of Sinrapioridae.
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Apatosaurus

Brachiosaurus
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APATOSAURUS

"Deceptve lzard, " namesd by Othnis! C. Marsh, 1877. Also known as Bromosaurus, or thundsr
Fzzard," namsd by Marsh in 1879. Fiust found at Movwison, Coforado. Adul length, 70 o 75 -
fost Estimated weigpht, 34 tons. ARhough this is one of $he best-known of al dincsaws, -
2o both the public and sciemntists, ® has never been found with a skull atiachedtoits <
neck. The oy known skwll that probably beslongsd o R was found in the Dinocsaur -

Natonal Monwnent Qusrrry in i the farst ysars of -
sxcavation. mw

-

CAMARASAURUS
"Chamber kzard, * named by Edward
D Copes, 1877. Fust found st Garden
Park, Colorado. Aduk length, 35 o 60
tons. Two speciss Known, one

e, the other relatively smal.

This dirawing reprssenits a 17 foot-
ong jwernile of the smalsr |1

speciss. Iis skeslkton, from ths |

Dinosawr National Monumesm
‘\~ ¢ , is the most complets

skelkston evsr
nd anywhers.

| 58 - BAROSAURUS
. \ Heavy lzard, * named by Othns! C.
1 Marmsh, 1890. Fust found in the BEBck
\ Hills, South Dakota. Adul kength, 70
\ to 80 fost Estimated weight, 25
= tons. Distinguwished by very Eyges

- neck bonss. Skwll s wunkown.

DIPLODOCUS

Double bsam.” named by Othniel C. Marsh, 1878. First found at Garden Fark, Colorado. AduR lsngeth, 75 to 85 feest.
Estimated weight, 13 tons. Ones sksiston found in Wyornming measwss neardy 90 fest, the longsst dinosaur skskiston
Known.
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* |Stegosaurs (plate-backed dinosaurs)

== a1 cluding Hadrosaurs (duckbills)

rmored dinosaurs)




Ornithischians

» ' ab

Stegosaurus

supraothitals (3)

antorbital fossa | fenestra 71

Huayangosaurus

gmall
depression

pr
teeth

. N guadrate with fossa on
very hightooth  Comparison of Huayangisaurus & plerygoid process (no
count Siegosaurus skulls. From Sereno & fenestration)

Dong (1992).
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Social behavior in duckbill desaurs_

Colony nesting also
known in Protoceratops
Roy Chapman Andrews

Maiasaura {4
Jack Hornerg&;

Parasaurolophus
Crest ‘
dimorphism,
function



Armored dinosaurs ,

Euoplecephalus
Ankylosaur



othital horns mach
latzer than nasal horn

S
< haze lenpth of skoall
shotter that frill

Triceratops skull: lefi lateral view,
showing various ceratopine characters

Pentaceratops slembergy @yvmd Mano (C) B




Flying Reptiles

A

® I'The pterosaurs were the first vertebrates to fl
p y

common from Late Triassic to Cretaceous

wing membrane supported by an elongated fourth finger

light hollow bones

development of brain areas associated with coordination and sight

likely to have been endothermic




Principle pterosaur groups===msmaime

Discussion: stability and steering in flight
Pitch, Yaw and Roll

(a) Rhamphorhyncus

(b) Pteranodon

Rhamphorynchoids
Long keeled talil, teeth

Pterodactyloids
No tail, strong crest



pterosaur




Jurassic Bird Archaeopteryx




Late Jurassic, Solnhof
Germany

because of

its feathers,

Archaeopteryx has usually been
called a bird--but underneath the
feathers, its body was just ke
that of a small meat-

eadng dinosaur

~— -




The Dinosaurs
Endothermic or Ectothermic?

Robert Bakker,1968

Evident
Bone structures
Oxygen isotopes

ESS 16-1 Figure 2
Earth System History, Second Edition
© 2005 W.H.Freeman and Company




Bone Structure




Mass extinction-across Cretaceous /Paleocene

1- Asteroid impact (Supernova)
*Shocked Quartz

*Glassy spherules — tektites
*Soot beds

2- Terrestrial causes

*Elpric seas -
*Volcanic activity (Duccan )

*sea level dropped

*climate change ( fluctuation )

*O2 & CO2 variation

*Angiosperms dispersion (Sickness)

*flux of fresh water to the sea cause of dissolve
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Cretaceous-Tertiary boundafy—===




Gulf of Mexico

Chicxulub /
structure



K-T Mass Extinction -
A Crisis in the History of Life

Cretaceous-Tertiary extinction
ctarmed dinosaurs, ftying reptiles,
marine reptiles, and many marine
invertebrates

South
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