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Chapter- 26:

Kingdom Animalia: |




Lesson Objectives

By the end of this lesson, you should be able to:

G

G
G

|dentify the two branches of the animal kingdom (invertebrates and
vertebrates).

Explain five common characteristics of organisms in the animal kingdom.

Describe the process of embryonic maturation (blastula, gastrula, true
tissues).

Distinguish the five Animal Body Plans and how this relates to animal
phyla.

Understand and explain the general features of invertebrate animals
(non.c hordates), i1 ncluding porifera
of organisms, Location, Symmetry, Body plan (tissue layers), Coelom
relationship (acoelomate, pseudocoelomate, coelomate), Protostome or
deuterostome, Reproduction, Special features

Science Practice: Animal Phyla Project



Animals are
Divided Intoo Inhverntebrateses

A do NOT have a spinal
col umn (oback

EX. Insects

d Most animals are
iInvertebrates.

Vertebrateses

A have a spinal column
(Oobackboneod) .

Ex. Mammals, Birds, Reptiles




Characteristics of Animals

1) Multicellular
2) Eukaryotes
3) No Cell Walls

4) Ingestive Heterotrophs (take in food and
Internally digest it).

5) Go through a Blastula stage of
development.

ZO0LOGY

= Study of Animals




Meiosis

Key
"I Haploid (n)
I Diploid (2n)

6) Most adult animals are
dipleid and reproduce
scaixlu.al |y @

by eggsandsperm
1) are produced by
meioesis
2) are the onlyhaploid
cells
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Meiosis 99 /

Gametes fuse duririgrtilization to form azygote



Sperm /\-/
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Egg

9 Zygote

) . (fertilized egg)
wr |

Eight-cell
stage

eiosis

M

Thezygotedividesiintoccells.

Key
[ Haploid (n)
B Diploid (2n)




Sperm /\/ Key
(g " IHaploid (n)
(2 Zygote B Diploid (2n)
r ) (fertilized egg)
[ 1 o )
Meiosis

\\
| Blastula
| (cross section)

The zygote divides by mitosis to form a hollow
ball of cells called 8LASTWILA,.




/" Sperm

~lk
. L0 g0
- / - ) (fertilized egg)
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Meiosis 99 /

' Blastula

One S|de Of the bIaStUIa & ,3";" (cross section)
folds In and cells become
rearranged to form a

GASTRULA

(cross section)

Key
"1 Haploid (n)
B Diploid (2n)




/\Sérm Key

["1Haploid (n)
Zygote B Diploid (2n)

(fertilized egQ)

Eight-cell
| stage

The gasttula dofimsns -
three=Embyonicit dyeysrs (eross section)

Ectoderm

Early gastrula

Endoderm (cross section)

Internal sac

Later gastrula
(cross section)



Gastrulan Devetopment

Endoderm

forms a lining of the future  digestive-tract t.

Ectedenm

forms an outer layer that will give rise to the  skin and nerveus
system.

Mesoderm

forms a middle layer that will give rise to muscles and most
im&"nahlomgg@ss. .. Ectoderm

Endoderm

Future mesoderm




Maturationn

After the gastrula stage, many vertebrate animals
develop diieetylintobeldithilts .

Invertebrate and some vertebrate animals do NOT
develop direetlylinto adults:!ts .

Phyla afflTrertetbediestes:

Porifera, Coelenterata (Cnidaria),
Platyhelminthes (flat worms), Nematoda (round
worms), Annelida (segmented worms),
Echinodermata, Mollusca, and Arthropoda




A LLarva is
an immature
individual
that looks
different
from the
adult animal.

Meiosis

Endoderm
Internal sac
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Later gastrula
(cross section)
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/Ep/erm

Zygote
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) (fertilized egg)
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Early gastrula
(cross section)

Future mesoderm

lastula
7 (cross section)

Key
"1 Haploid (n)
B Diploid (2n)

Some
animals,
such as the
sea star,
develop
int@ omezoor
more |arvah!

stages.
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["1Haploid (n)
Zygote B Diploid (2n)
(fertilized egQ)

Metamorphosis

Blastula

: Ca

JIPR - vigestive trac 4 Metamorphosis
" fﬂ ..':':""i"»'\:" .

Ectoderm

Eé{r.ly gastrula

Endoderm (cross section)

Internal sac

] Future mesoderm
Later gastrula

(cross section)



What are the two branches of the animal
QUICK CHECK klngdomr?

List five characteristics of animals.

List the embryonic tissues and what they produce.



What are the two branches of the animal
TR kingdom?  Invertebrates & vertebrates

List five characteristics of animals.

1) Multicellular

2) Eukaryotes

3) No Cell Walls

4) Ingestive Heterotrophs (take in food and internally digestit).
5) Go through aBlastula stage of development.

List the embryonic tissues and what they produce.
Endoderm forms a lining of the futurdigestiveitract

Ectoderm forms anouter layer that will give rise to thekin and
neneusssystem

Mesodenmforms amiddle layer that will give rise tanuscles:and
mostiinternabergans.



Creatiomof therAnimalkKingdemom

0And God s awatkrs biing forth abureantly the
moving creature that hath life, and  fowl that may fly
above the earth in the open firmament of heaven.

21 And God created great whales, and every living creature
that moveth , which the waters brought forth abundantly,
after their kind, and every winged fowl after his kind: and
God saw that it was good.

22 And God blessed them, saying, Be fruitful, and multiply,
and fill the waters in the seas, and let fowl multiply in the
earth.

23 And the evening and the morning were a fifthrdayay .

24 And God said, Let the earth bring forth the living
creature after his kind, cattle, and creeping thing, and
beast of the earth after his kind: and it was so.

25 And God made the beast of the earth after his kind,
and cattle after their kind, and every thing that creepeth
upon the earth after his kind: and God saw that it was
good.

31 And God saw every thing that he had made, and, behold |,
it was very good . And the evening and the morning were
the siktk tlah." day . 0 Genesis 1::200--31




Animal Diversity

(according;toEvolution)

Animals arezbelieved to have descendedifrontiaom a
common ancestor(ann ancestralflagellatededfoist)iist).

Moss ¢f talfiy's blo/ld afycdisialspaheybklave® fo a
have appearedifarthe fiest time inrthe igeolegicablogical




AnitomalcosnBod

1) Presence aff Tiueid ISSueses

2) Symmetnyy
3) Embryaenic TiSstie=l ayets s

4) FirstiOpeningdofmedehy Sasitutationtion
5) Presence affadB8dyl Cavityty




1) True Tissues
What is a Tissue?

Presence or Absence of true tissues
separates animals into two groups:

6 Sponges (simplest animals): NO true
tissues.




1) True Tissues
What is a Tissue?

Tissues are an integrated group of cells that
share a common structure and a common
function.

For example, epithelial , connective, nervous or

muscle tissue).




2) Body Symmetry

A Symmetry is the arrangement of body parts
around a central point or axis.

A Asymmetry occur s when the b
divided into into equal parts (sponges).

This ant has bilateral symmetry. This sea anemone has radial This sponge is asymmetrical.
The two halves of its body mirror symmetry. Animals with radial You cannot draw a straight
each other. On each side you see  symmelry have a body organized line so that its body is divided
one eye, one antenna, and three around the center, like spokes on into two equal halves.

legs. a wheel.




2) Body Symmetry

Radial Symmetry occurs when body

parts are arranged around a central point like
spokes on a wheel (jellyfish, sea stars, sea urchins).

Most animals with radial symmetry are sessile
(attached) or sedentary (move very little).

~—




2) Body Symmetry

Bilateral Symmetry  occurs when animals
can be divided into  equal halves along a single
plane.

Organisms will have right and left sides that

are mirror images of each other.




2) Body Symmetry

Animals with Bilateral Symmetry  are usually
motile.

AHave an anterior and posterior ends.

- Show

ﬁ Cephalizatiom
v (tendency to
concentrate
Sensory organs
and a brain at

Sea Turtle Butterfly Drosophila (fruit fly)

?
:

?{ % ~ the head or
anterior end).

Lobsters




2) Body Symmetry

Bilatera Symmetry
v

. ~
Posterior end/r

-~ Dorsalside

Anterior end . <20

-

Planes of
sy mmetry




2) Body Symmetry
Evolution of Symmetry (simple to complex)

Sponges lack symmetry.

Cnidarians exhibit radial symmetry.
All other phyla listed have bilateral symmetry Sponges

Cnidarans

Flatworms
Animal N Mollusks

Ancestor Annelids

Roundworms

Arthropods
symmetny

Echinoderms

Chordates




3) Embryonic Development
2 or-3-Tissue Layers

7o, Blastocoel

Cross section
of blastula




3) Embryonic Development
2 or-3-Tissue Layers

Blastocoel

Cross section
of blastula

Eight-cell stage Blastula

Blastocoel

Gastrulation
Blastopore




3) Embryonic Development
2 or-3-Tissue Layers

In animals with TRUE tissues , the Blastula
folds in on itself to generate the Gastrulan .

Gastrulas of Cnidarians  (jellyfishes and their
relatives) have twae tissuedayers:'s:

6 EctadEnm: Outside
d Endoderm: Inside

All other animals with true tissues have a thirdd
tissue: layeer:
o Mesoderm: between ectoderm & endoderm




Gastrulan Devetopment

Endoderm

forms a lining of the future  digestive-tract t.

Ectedenm

forms an outer layer that will give rise to the  skin and nerveus
system.

Mesoderm

forms a middle layer that will give rise to muscles and most
im&"nahlomgg@ss. .. Ectoderm

Endoderm

Future mesoderm




3) Embryonic development: tissue layers

Two layers (some animals)

Ectoderm

_ (outer layer)
Gastrulation

GASTRULA

ECTODERM Endoderm

(inner layer)

ENDODERM

BLASTOCOEL ARCHENTERON
BLASTOPORE



3) Embryonic development: tissue layers
Two layers (some animals)

Yo
s

Ectoderm
Castrulat (outer layer)
astrulation '@VI);
s Z Endoderm
- > .
2 Z (inner layer)

ECTODERM

GASTRULA
ENDODERM
Three layers (most animals)
BLASTOCOEL ARCHENTERON
BLASTOPORE
. Future _—Future
/anus : mouth
Mesoderm
Future »
digestive |
Future mouth tract Future anus
Protostome Deuterostome
mout ho (iNseGoaeaak Mout ho

(Afirst



4) Embryonic

Development:

First Opening
formed by
Gastrulation

Gastrulation

First opening
in embryo

Animals with 3 tissue layersare divided into 2
groups:

Protostomesif the first indentation (opening)
during Gastrulation becomes théMouth..

Ex. Arthropods, Worms

Deuterostomedf the 1st indentation (opening)
during Gastrulation becomes théAnus & the mouth
forms from a 2nd opening.

EXx. Echinoderms, CGhordates

. Future
.’
anus

Mesoderm

Future
digestive

<7 \AN
tract Future anus

Future mouth

Protostome Deuterostome
(Afirst mout ho (iNmeGoaak )nout ho



4) Embryonic Development:
FirstiOpeningqg farmed by Gastrulation

Protostomes Deuterostomes PFGW@S If th e first
Blastopore . . .
opening during Gastrulation
becomes the Maoutth.
Ex. Atthropeds,/¥/ommsms

Coelom

- Gastrula

Mesaderm Deutenastiooness if the 1st
opening during Gastrulation
becomes the Anus & the
mouth forms from a 2nd
opening.

Ex. Echinoderms; Chordateses

Digestive




5) Coelom:: Body Cavity

Most animals with 3 tissuedayers s have a Body Cavityy
or Coelom:

d Fluid- filled space between the outer body wall
(ectoderm ) and the digestive tube ( endoderm) in
which the internal organs are suspended.

d This body cavity helps protect the suspended
organs from injury.

ACOELOMATE Ectoderm COELOMATE




5) Coelom: Body Cavity

Embryonic development: body cavity
(helps protect organs from injury)

Body covering

P\ Tissue layer
lining body cavity
(from mesoderm)

Digestive tract
(from endoderm)



5) Coelom: Body Cavity

Acoelomates (No Coelom)

Animals that have no internal, fluid -filled body cavity
separating its body wall from its digestive tract. E.qg.
Porifera (sponges), Platyhelminthes (flatworms).

Pseudocoelomate

Organisms with body cavity lined with patches of
mesoderm, but not derived from the mesoderm, as in a
true coelom, or body cavity. E.g. Nematodes (round worms).

Coelomates

Organisms with a body cavit
derived from and lined with mesoderm. The coelom is the
space (body cavity) between the digestive organs and the
outer body wall.




What are two major ways to explain diversity? n

QUICK CHECK

List the five animal body plans.

Distinguish asymmetry, radial and bilateral symmetry.



What are two major ways to explain diversity? n
Creation (Genesis 42) & macroevolution AUk cHEcK
(gradual, random)

List the five animal body plans.

1) PresenceoflTruelTissues

2) Symmetry

3) Embryonic Tissue Layers

4) Finst Opening formed by Gastrulation
5) PresenceohaiBody Cavity

Distinguish asymmetry, radial and bilateral symmetry.
Asymmetry no definite shape.

radial body parts are arranged around a central point
bilateral divided intoequal halvealong a single plane.



Give examples of TRY IT
phyla with each type
of body symmetry.

Name and define the branches of animals with 3
embryonic tissue layers.

Name and define the 3 body cavity types in animals.



Sponges (R

Give examples of . TRYIT
hyla with each type STICATEnS —
p y yp Flatworms
of bOdy Symmetry. Animal Mollusks
Ancestor Annelids
Roundworms
bilateral Arthropods

symmetry

Echinoderms
Chordates

Name and define the branches of animals with 3
embryonic tissue layers.

Protostomesthe first opening during Gastrulation A Mouth.
Deuterostomeghe first opening during Gastrulation A Anus.

Name and define the 3 body cavity types in animals.
AcoelomateA no body cavity (flatworms)

Pseudocoelomatd, patches of mesoderm (round worms)
CoelomatesA derived from and lined with mesoderm.



Invertebrates

Ad Si mp larimals.0

AContain the greatest number of different  species.
ADo NOT have a backbone.

Alncludes sponges, cnidarians, flatworms,
roundworms, mollusks, annelids, arthropods, and




No true tissues asymmetrical

@ Sponges
Radial
symmetry
Ancestral ° Cnidarians
colonial
protist
N Flatworms L
= 0 R
o 0 S .
C o
True ® - Mollusks </
. o
tissues 3
(D
w n i,
= Annelids \g ‘
. 0
. c
Bilateral  J
symmetr LY &
y y 3 Nematodes /
o
2 exoskeleton
3 Arthropods 5
| g
nvertebrates & Y
@ Echinoderms = ..
o “N
& J
o L
- Chordates ('%
= vertebrates



Phylum Poriffera S Spureses

The phylum includes about 5,000
species of sponges, grouped into 3
classes depending mainly upon the
types of skeleton found in them.

The Porifera may be defined as an
asymmetricalor somewhat radially
symmetrical, multicellular organism 7
with a cellular grade of an organization g
without true tissuesand organs. -




A Simplestt of all animals
A Lack ttuedissseszs and organs
A Aquatiic, mostly marine
A Lack body symmetryy(dsymmetricatnl)

A Hollow, Perous bodies

A Sessile:: generally remain anchored to
their substrate.




A Body wall has outer layer of
flattened cells and inner layer of
flagellated Ocollarl ckld™s c el |

A Between these two layers is a
jelly - like matrix that has many
types of cells embedded Iin it
(amoebocytes).

A These cells digest food, store and
transport nutrients, etc.

Phylum Porifezna S Spurefes

C POres —e— ‘/T. | ‘:‘P’

Collar cell in
contact with
an amoebocyte

l - ”r
Amoebocyte ! A
Central

cavity

15
Collar cell - I
i

Flagellum



Porifera do not have
a circulatory system.

Porifera have no
coelom (acoelomate).

1. Yellow tube sponge, Aplysina fistutarls - collar cell (choanocyte)

Water out

| Central S .
g DRI e Porifera have no

Amoeboid cell| real bOdy Iayers
Pore but they do have 2
cell layers:

Epidermal cell

Spicule A an outer layer
that makes up
Collar the epidermis
\/§f—\l A an inner layer
_ that makes the

Collar cell inner cavities.

(choanocyte)




Porifera have specialized cells called choanocytes
(collar cells). Choanocytes have a flagella, which is
surrounded by collar composed of cytoplasm.
Flagella produce water current to capture food.

Amoebocytes are cells that perform similar tasks of a
circulatory system and store nutrients.

Water out
- 0Osculum Central Sponge
b cavity wall

| J,_,U' v
B Amoeboid cell

Pore

Epidermal cell
Spicule

~N

Collar

:'. '{'
|
% | Flagellum % ~
N\ -
Y- = .
A T.' -\"b____./
Collar cell

s \_ (choanocyte) /




Phylum Porifera SiSpureses

Filterr-eedeks s ARG,
Movement of flagella on collar b Thg e

cells produces a current of water
l nt o t he cenra cagte 0 S

A Food particles are trapped and
distributed to other cells.

A Water and wastes exit through
a large hole at the top.

b
'



Phylum PorifézaaSWS

Porifera have both Asexual and
Sexual reproduction.

A Hermaplmaclites s
APossess & retbecseBBIOTH eggs

and speirm into the water
(SEXUAL reproduction).

A Sponges can reproduce asexuallly
by BUDDIING ¢. the unique

ability of regeneration, a form of
reproduction. E.g. injury




Phylum Porifena S Spurefes

nNSkel et onbo

A Spicules are microscopic
crystalline structures that
give rigidity and form.

Some spicules have toxic
chemicals that help deter
predators or catch prey.

-
= -



