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eptiles

udes lizards, snakes, turtles,
, and some extinct groups

create a waterproof

tiles lay shelled eggs on land



e ectothermic, absorbing
main source of body heat



is evident in all amniotes

ratin, waterproof skin - prevent
- Reptiles cannot breathe through
change occurs via lungs.

lled amniotic e
forms around fer
ductive tract.

quire internal fertilization.

ized egg in the

es don't use metabolism to regulate body
temperature; they are ectotherms. Ectotherms
absorb external heat (i.e. sunlight) [ Reptiles are
able to survive on about 10% of calories required by
mammals.




es are from the late Carboniferous
illion years ago) [] dinosaurs and

de 6,500 species that are
groups:

dines - Turtles - Some species
d to water; all lay eggs on land.

o} Sph 10dontia - Tuataras



izards, snakes - Lizards are
us group. - Snakes are
ds and have vestigial

ilia - Crocodiles, alligators - This is
up most closely related to dinosaurs



(a) Tuatara
(Sphenodon
punctatus)

(b) Australian
thorny devil
lizard (Moloch
horridus)
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(d) Eastern box turtle
(Terrapene carolina
carolina)
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(c) Wagler’s pit viper
(Tropidolaemus wagleri)

(e) American alligator (Alligator mississippiensis)

'v,“ R}

g e rlz ) A
’ N “
] ad

T
.



Birds

archosaurs, but almost
of their reptilian
S undergone
ification in their adaptation to

are endothermic, capable of
- keeping the body warm through

metabolism.



werived Characters of Birds

1 adaptations include lack of a
ary bladder, females with only one
ovary, small gonads, and loss of teeth
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an as feathered reptiles
, evolved to fly:

2d skeletons are light and strong -

thermic = use metabolic energy to generate h

thers provide insulation.

= Efficient circulatory system supports high rate
of metabolism necessary for flying.



allow complex behavior.

edators, and move with changing seasons

ods were the closest dinosaur relative of bi
rds. Example: Velociraptor



clude about 8,600 species.



ammals

amniotes that have hair and

malia, are represented by mo

y glands, which produce milk

etabolic rate, due to endothermy
-larger brain than other vertebrates of equivalent size
= Differentiated teeth



ified extensively in the wake of t

e about 4,500 species of extant mammals
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(c) Reptilian ear bone

Dimetrodon (reptile) Morganucodon (mammal)
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(d) Mammalian ear bones




iest mammals evolved from reptiles

als:

gs and produce milk, but have no nipples.
us, echidna

upials -

born early in embryonic development; climb to
mother’s pouch and attach to a nipple.

- Opossum, kangaroo



onotremes

re a small group of egg-
Is consisting of echidnas an

embryo deve within a placenta
mother’s uterus

supial is born very early in its
elopment

letes its embryonic development wh
- ile nursing in a maternal pouch called a ma
rsuplum
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Monotremata

Marsupialia

Proboscidea
Sirenia
Tubulidentata
coidea
Afrosoricida
Macroscelidea

Xenarthra

Egdenﬁa N
omorpha
Pn%lnates
Dermoptera
Scandentia

Carnivora
Cetartiodactyla
Perissodactyla
Chiroptera_

Euli‘)otyphla
Pholidota




rimates and the evolution of

-*

lOomo sapiens
lution provides context for unders

Or1gins.

Is and feet adap
able thumb.

or grasping. Possess

orains allow complex social behavior.



1aracters of Primates

or grasping

oe bra
ard |
g eyes close together on the face, providi
perception -

omplex social behavior and parental care -
A fully opposable thumb

(in monkeys and apes)

ort jaws




1 Primates

ain groups of living primates

ﬁ;chropoids (monkéys and apes)



ineage diverged from other primates

_ lopment of language and
1 behavior

ape - shortened to give a flatter face.

dalism = walking on two legs.
- Frees hands to do other things.
- Eyes set higher; can see farther.



tal care changes family structur
arning and social behavior.



Jumans are mammals that have
adarge brain and bipedal
locomotion



d Characters of Humans
of characters distinguish humans

d bipedal locomotion

r brains capable of language, symbolic

artistic expression, the manufacture and use

. = Shorter digestive tract
= The human and chimpanzee genomes are 99%
= identical



tion: Early hominins were

ins and chimpanzees shared a

ption: Human evolution is like a ladder
directly to Homo sapiens

n: Hominin evolution included many
ranches or coexisting species, though only
1umans survive today



10 Sapiens

d in Africa by 195,000

mans are descended from these
ors



2004, 13,000 year
ils were found in Indonesia, and a new
small hominin was named: Homo floresiensis



were the first group to show
lic and sophisticated

p a 77,000-year-old artistic carving was
South Africa
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Craniates: two sets of Hox

genes, neural crest
ged jaws, four sets of Hox genes

Chordates: notochord; dorsal, hollow
nerve cord; pharyngeal slits; post-anal tail

—

Lobe-fins; muscular fins or limbs

—

Tetrapeds: four limbs, neck, fused

__pelvic girdle

Amniotes: amniotic e

—

Vertebrates: Dix genes duplication,

backbone of vertebrae

Gnathostomes: hin

L

Osteichthyans: bony skeleton

gg, rib cage ventilation

—

Clade

Cephalochordata
(lancelets)

Urochordata
(tunicates)
Myxini
(hagfishes and
relatives)

Petromyzontida
(lampreys)

Chondrichthyes
(sharks, rays,
skates, ratfishes)
Actinopterygii
(ray-finned fishes)
Actinistia
(coelacanths)
Dipnoi
(lungfishes)
Amphibia
(salamanders,
frogs, caecilians)

Reptilia
(tuataras, lizards

and snakes, turtles,

crocodilians, birds) 9“'

Mammalia
{menotremes,
marsupials,

eutherians) ﬁ’

Description
Basal chordates; marine suspension feeders that
exhibit four key derived characters of chordates

Marine suspension feeders; larvae display the
derived traits of chordates

Jawless marine organisms; have head that includes
a skull and brain, eyes, and other sensory organs

Jawless vertebrates; typically feed by attaching to a
live fish and ingesting its blood

Aguatic gnathostomes; have cartilaginous skeleton,
a derived trait formed by the reduction of an
ancestral mineralized skeleton

Aguatic gnathostomes; have bony skeleton and
maneuverable fins supported by rays

Ancient lineage of aquatic lobe-fins still surviving
in Indian Ocean

Freshwater lobe-fins with both lungs and gills; sister
group of tetrapods

Have four limbs descended from modified fins; most
have moist skin that functions in gas exchange; many
live both in water (as larvae) and on land (as adults)

One of two groups of living amniotes; have amniotic
eggs and rib cage ventilation, key adaptations for life
on land

Evolved from synapsid ancestors; include egg-laying
monotremes (echidnas, platypus); pouched marsupials
(such as kangaroos, opossums); and eutherians
(placental mammals, such as rodents, primates)







