“We exist in a bizarre combination of Stone Age
emotions, medieval beliefs, and god-like technology”
-E. O. Wilson

The Diversity of Life

Chapters 21-24

> Earth — BYA b’

Domains and Kingdoms of Life

Prokaryotes — 3.8 BYA w8y
Eukaryotes — 2.0 BYA
First Animals — 635 MYA
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Domain Eukarya
(Protists, Piants, Animats, Fungl)

Universal
ancestor

What is an Animal?
Multicellular, heterotrophic, eukaryotes

» Lack cell walls

- Contain muscle and nervous tissue
Allow for movement and nerve impulses

» Most reproduce sexually

Animal Symmetry
Asymmetrical:no symmetry
Radial symmetry:body parts distributed evenly around a central point

symmetry: opposite sides of sagittal plane are mirror images of
one another
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Digestive System

Animals have diverse nutritional e
requirements and feeding strategies

Intracellular digestion: digestion inside cells

cavity: central cavity with
single opening that functions in both digestion

/

Gastrovascular cavity

and distribution of nutrients Esophagus " Gizzard
/ Intestine
. . i . Pharyn)&_}: |
Alimentary canal: digestive tract with P &/ r\f\ Anus
(mouth and anus) Mouth .

Alimentary canal

Skeletal Systems

Hydrostatic skeleton: held under -
pressure within a closed body compartment a

Chnidarians, Flatworms, Annelids, Roundworms 3 w

Exoskeleton: hard covering deposited on
the animals surface that provides protection
and points for muscle attachment

Arthropods, Molluscs
Endoskeleton: hard skeleton buried
within soft tissue

Sponges, Echinodermata, Chordata <

Segmentation

Series of repeating parts or body
segments
Efficient movement
of parts

Evolved independently in three phyla
Annelida
Arthropoda
Chordata

Animal Development

Zygote
| Cleavage Deuterostome
Eight-cell
stage . . Anus / Mouth
\Cleavage Blastocoel \ \
[ i I
Blastula a8 aqenon n Digestive tube |
\ )
~~Mouth “~Anus

Anus develops
from blastopore.

Mouth develops
from blastopore.

Anus develops first

Mouth develops first

Blastopore




DOES THE ANIMAL HAVE SPECIALIZED CELLS THAT FORM DEFINED TISSUES?
No Yes

Radial Bilateral symmetry
symmetry - == -

Protostomes Deuterostomes

[DOES GROWTH OCCUR BY ADDING TO THE BODY CONTINUOUSLY OR BY MOLTING? |

Growth by adding continuously to the body Growth by molting
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Invertebrates

» Invertebrates: animals without a backbone

% of all animals
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Image modified from What is Life? A Guide to Biology,
Third Edition £2015 W H. Freeman and Company

Porifera
Sponges v
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No tissues or organs =

Intercellular digestion

Free-swimming larvae
Sessile as adults

Tmege modified from What s Life? A Guide to Biology,
Third Edition ©2015 W H. Freensin i Congany

cells with flagella that

- Osculum: opening at the

Sponges
:specialized

create water current up
through osculum ot

Flagellum

top of the sponge Gel layer

Osculum

Image modified from What is Life? A Guide to Biology.
Third Edition £201$ W H Freemas and Compazy




Cnidarians

Sea jellies, Corals and v
Sea anemones

Protostome development
symmetry '

» Gastrovascular cavity
Cnidocytes: stinging cells

Two life stages
Medusa
Polyp

Image modified from Whatis Life? A Guide to Biology,
Third Edition ©2015 W H. Freemas and Company

Cnidarians
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Cnidarians

Cnidarians capture prey using stinging cells called cnidocysts ‘
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o Each cnidocyst has a
coiled thread with
barbs inside and a
“trigger” on the outside.

Trigger
Coiled thread

0 When something—such ;\ \
as a prey item—makes @ ) \

contact with the trigger,
the coiled thread is

\ .
ejected and can A 1
penetrate the prey A
(often injecting a toxin)

Image modified from Whatis Life? A Guide to Biology,
Third Edition 2015 W H. Freeman and Compamy

Platyhelminthes

Flatworms, including tape
worms and flukes

Protostome development
Bilateral symmetry

Hydrostatic skeleton
Well-defined head and tail regions

» Hermaphroditic

Can engage in both sexual and asexual
reproduction
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Annelida

Earthworms, leaches
and polycheate worms

Protostome development
Hydrostatic skeleton
Bilateral symmetry
Segmented bodies

Molluscs

Includes clams, snails, and octopus

Protostome development ‘7 = }:;:

Bilateral symmetry

Exoskeleton (shell), Hydrostatic in some

Alimentary canal
:grading mouth parts ;‘

Muscular foot '

Mantle

Forms shell
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Nematoda

Round Worms

Protostome development
Exoskeleton

Molt exoskeleton to grow
Bilateral symmetry
Alimentary canal
Many are

Arthropods

Includes barnacles, spiders, insects,
millipedes and crustaceans

Protostome development
Bilateral symmetry
Alimentary canal

Molt exoskeleton to grow
appendages

Segmented bodies
Head, thorax,abdomen







